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S.No. Desein/ TANGEDCO’S 
Comments 

BHEL Reply dated 
27.09.2018 along with R2 

Desein/ 
TANGEDCO’S 

Comments 

BHEL Reply dated 
20.11.2018 along with 

R3 

Desein/ 
TANGEDCO’S 

Comments 

BHEL Reply dated 13.01.2023 along with R4 

2 UPS as per approved 
UPS scheme for off-site 
package (Document No. 
PE-DG-412-145-I004) 
shall be provided by 
BHEL as per approved 
DM. UPS Room with 
battery room shall also 
be provided for 
accommodating the UPS 
and batteries 
accordingly.  

UPS Panel and batteries 
Indicated in the updated 
control room layout. 

Noted. Locations of 
UPS panels and OWS 
shall be interchanged. 
UPS panels shall be 
shifted “C” row.  

Noted and incorporated 
in the revised layout. 

Noted UPS panel is 
repeated twice. 
Correct the same 

Checked, and found that only single UPS panel 
is shown without any repetition, in previous R-3 
also. 

3 Minimum one number 
Gent’s toilet with 
adequate facilities 
including drinking water 
space and Janitor’s 
space shall be provided 
at each level/elevation of 
building. In addition one 
no. ladies toilet shall be 
provided at ground floor, 
and operating floor level.  

Please refer the updated 
control room layout. 

Noted. Common 
access for control 
room with pantry and 
toilets are not 
acceptable, as the 
control room is the air 
conditioned area. 
Please provide the 
Glass partition 
between common 
lobby for toilets, pantry 
and control room. 

Glass partition indicated 
in the revised layout. 

Please indicated the 
same  

Noted; incorporated in plan & legend also 

4   ATLEAST THIS 
PORTION SHOULD 
BE OVERHEAD. 

Cable tray pedestal 
arrangement has been 
relocated close to the 
wall along A row to 
ensure space utilization. 
After the relocation 
overhead clearance is not 
required. 

Refer response at 
S.No. 1 above 

Refer response/reply at S.No. 1 above. 

5   WHY IS IT BEING 
BLOCKED. 

Refer reply at sl. no. 23 
above. 

Refer response at 
S.No. 1 above 

Refer response/reply at S.No. 1 above 
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TAMILNADU GENERATION AND DISTRIBUTION  CORPORATION (TANGEDCO)

2X660 MW ENNORE SEZ COAL BASED STPP AT ASH DYKE OF NCTPS, CHENNAI.

DE NORA
ASSOCIATE PARTNER  : DE NORA WATER TECHNOLOGIES

SINGAPORE BRANCH

SUB CONTRACTOR  : DE NORA INDIA LIMITED
KUNDAIM - GOA

28

28 0

QAP - ICL FOR ELECTRO CHLORINATION 
PLANT (BALANCE OF ITEMS)
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A

A
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BHARAT HEAVY ELECTRICALS LTD 
PROJECT ENGINEERING MANAGEMENT.

This approval status shall be interpreted as laid down in the 
contract and it shall not relieve the contractor from the 
contractual obligation.
APPROVAL CATEGORY AWARDED = I 
CAT I - Approved 
CAT II - Approved With Comments as Noted 
CAT III - Not Approved 
CAT IV - Reference Drawing 
DEPARTMENT MECHANICAL AUXILIARY
NAME:
FALGUNI SAHA 

2018.12.
20 
12:58:47 
+05'30' 
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QQUALITY 
PPLAN 

CLIENT: BHEL, NEW DELHI 
PROJECT 

TTITLE:  
2 X 660MW ENNORE SEZ COAL BASED 

SUPERCRITICAL THERMAL POWER END USER: TA-
MILNADU GENERA-

TION AND DISTRIBU-
TION CORPORATION 

(TANGEDCO) 

VENDOR: DE NORA INDIA 
LIMITED 

QUALITY 
PPLAN NO: 

PE-V11-412-174-A128 - 01 

Sheet 11 of 33 
SYSTEM: ELECTRO CHORINA-
TION PACKAGE 

ITEM:  FRP BULK STORAGE TANK 
 

LEGEND DETAILS: P –– PPerform, W –  Witness, V –– VVerify, 1 –  BHEL/ TTANGEDCO, 2 –  De Nora India Ltd., 3 –– SSub Vendor, IR –  Inspection Report, TC –– TTest Certificate. 

SR. 
NO. 

COMPONENT & OP-
ERATION 

CHARACTERISTICS 
CHECK CAT. TYPE/ METHOD 

OF CHECK 

EXTEND 
OF 

CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORM 

FORMAT OF 
RECORD 

INSPECTION 
AGENCY REMARKS 

P W R 
1  2  3  4  5  6  7  8  9  10  11  

 

 

PARTICULARS 
NAME 

SIGNATURE 
DATE 

 DE NORA INDIA LIMITED 
Plot Nos: 184, 185 & 189, Kundaim 

Industrial Estate, Kundaim - 403115, 
Goa, India. 

 

1.  RAW MATERIAL      

1.1. RESIN (NORMAL 
VINYLESTER) 

CHEMICAL & 
PHYSICAL 

PROPERTIES 
MAJOR DOCUMENT RE-

VIEW 
100% DATASHEET M.T.C M.T.C 3  1, 

2 
 

1.2. CHOPPED STRAND 
MAT 450 

CHEMICAL & 
PHYSICAL 

PROPERTIES 
MAJOR DOCUMENT RE-

VIEW 100% DATASHEET M.T.C M.T.C 3  1, 
2  

1.3. WOVEN ROVING 
MAT 600 GMS/M2 

CHEMICAL & 
PHYSICAL 

PROPERTIES 
MAJOR 

DOCUMENT RE-
VIEW 100% DATASHEET M.T.C M.T.C 3  

1, 
2  

1.4. SURFACE MAT 
30GM/M2 

CHEMICAL & 
PHYSICAL 

PROPERTIES 
MAJOR DOCUMENT RE-

VIEW 
100% DATASHEET M.T.C M.T.C 3  1, 

2 
 

2.  IN PPROCESS     

2.1. EXAMINATION OF 
HAND LAY-UP LAMINATION MAJOR 

VISUAL INSPEC-
TION 100%

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

IR 3  
1,
2  

2.2. VERIFICATION OF 
CURING HARDNESS MAJOR 

HARDNESS IN-
SPECTION 100%

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

IR 3  
1, 
2  

PE-V11-412-174-A128A

Page 2 of 12

BHARAT HEAVY ELECTRICALS LTD 
PROJECT ENGINEERING MANAGEMENT.

This approval status shall be interpreted as laid down in the 
contract and it shall not relieve the contractor from the 
contractual obligation.
APPROVAL CATEGORY AWARDED = I 
CAT I - Approved 
CAT II - Approved With Comments as Noted 
CAT III - Not Approved 
CAT IV - Reference Drawing 
DEPARTMENT MECHANICAL AUXILIARY
NAME:
FALGUNI SAHA 20/12/2018
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QQUALITY 
PLAN 

CLIENT: BHEL, NEW DELHI 
PROJECT 

TITLE: 
2 X 660MW ENNORE SEZ COAL BASED 

SUPERCRITICAL THERMAL POWER END USER: TA-
MILNADU GENERA-

TION AND DISTRIBU-
TION CORPORATION 

(TANGEDCO) 

VENDOR: DE NORA INDIA 
LIMITED 

QUALITY 
PLAN NO: 

PE-V11-412-174-A128 - 01 

Sheet 22 of 33 
SYSTEM: ELECTRO CHORINA-
TION PACKAGE 

ITEM: FRP BULK STORAGE TANK 
 

LEGEND DETAILS: P – Perform, W – Witness, V – Verify, 1 – BHEL/ TANGEDCO, 2 – De Nora India Ltd., 3 – Sub Vendor, IR – Inspection Report, TC – Test Certificate. 

SR. 
NO. 

COMPONENT & OP-
ERATION 

CHARACTERISTICS 
CHECK CAT. TYPE/ METHOD 

OF CHECK 

EXTEND 
OF 

CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORM 

FORMAT OF 
RECORD 

INSPECTION 
AGENCY REMARKS 

P W R 
1 2 3 4 5 6 7 8 9 10 11 

 

 

PARTICULARS 
NAME 

SIGNATURE 
DATE 

 DE NORA INDIA LIMITED 
Plot Nos: 184, 185 & 189, Kundaim 

Industrial Estate, Kundaim - 403115, 
Goa, India. 

 

3.  
 
 

FINAL INSPECTION     

3.1. 

TANKS - SHELL, DISH, 
NOZZLES, FLANGES, 
SUPPORTS, LADDER, 

HAND RAILING, 
PLATFORM, ETC. 

VISUAL INSPECTION MAJOR VISUAL 100%

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

IR 3  1  

3.2. 

TANKS - SHELL, DISH, 
NOZZLES, FLANGES, 
SUPPORTS, LADDER, 

HAND RAILING, 
PLATFORM, ETC. 

FINAL DIMENSION & 
THICKNESS TEST MAJOR MEASURE 100% APPROVED 

GA DRAWING 
APPROVED 

GA DRAWING IR 3  1  

3.3. 

LOCATION OF 
ACCESSORIES AND 
NOZZLE ORIENTA-

TION 

VISUAL INSPECTION MAJOR VISUAL 100% APPROVED 
GA DRAWING 

APPROVED 
GA DRAWING 

IR 3 2   

3.4. COMPLETE TANK HYDRO TEST CRITI-
CAL 

WATER FILL UP 
TEST 100% APPROVED 

DRAWING NO LEAKAGE TEST REPORT 3 2   

3.5. COMPLETE TANK BARCOL TEST MAJOR VISUAL & 
MEASURE 

1 TEST 
COUPAN 

ASTM D- 
2583 (BS 

4994) 

ASTM D- 
2583 (BS 

4994) 
M.T.C. 3  1 32 MINS 

2

2

PE-V11-412-174-A128A

Page 3 of 12
20/12/2018

BHARAT HEAVY ELECTRICALS LTD 
PROJECT ENGINEERING MANAGEMENT.

This approval status shall be interpreted as laid down in the 
contract and it shall not relieve the contractor from the 
contractual obligation.
APPROVAL CATEGORY AWARDED = I 
CAT I - Approved 
CAT II - Approved With Comments as Noted 
CAT III - Not Approved 
CAT IV - Reference Drawing 
DEPARTMENT MECHANICAL AUXILIARY
NAME:
FALGUNI SAHA 
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QQUALITY 
PLAN 

CLIENT: BHEL, NEW DELHI 
PROJECT 

TITLE: 
2 X 660MW ENNORE SEZ COAL BASED 

SUPERCRITICAL THERMAL POWER END USER: TA-
MILNADU GENERA-

TION AND DISTRIBU-
TION CORPORATION 

(TANGEDCO) 

VENDOR: DE NORA INDIA 
LIMITED 

QUALITY 
PLAN NO: 

PE-V11-412-174-A128 - 01 

Sheet 33 of 33 
SYSTEM: ELECTRO CHORINA-
TION PACKAGE 

ITEM: FRP BULK STORAGE TANK 
 

LEGEND DETAILS: P – Perform, W – Witness, V – Verify, 1 – BHEL/ TANGEDCO, 2 – De Nora India Ltd., 3 – Sub Vendor, IR – Inspection Report, TC – Test Certificate. 

SR. 
NO. 

COMPONENT & OP-
ERATION 

CHARACTERISTICS 
CHECK CAT. TYPE/ METHOD 

OF CHECK 

EXTEND 
OF 

CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORM 

FORMAT OF 
RECORD 

INSPECTION 
AGENCY REMARKS 

P W R 
1 2 3 4 5 6 7 8 9 10 11 

 

 

PARTICULARS 
NAME 

SIGNATURE 
DATE 

 DE NORA INDIA LIMITED 
Plot Nos: 184, 185 & 189, Kundaim 

Industrial Estate, Kundaim - 403115, 
Goa, India. 

 

3.6. 
FLEXURAL TEST/ 

TENSILE 
STRENGTH TEST 

MAJOR 
VISUAL & 
MEASURE 

PER 
TANK 

ASTM D-790 / 
ASTM D-638 

(BS 4994) 

ASTM D-790 / 
ASTM D-638 

(BS 4994) 
M.T.C. 3  1 85 N MM2 

3.7. GLASS CONTENT 
TEST 

MAJOR VISUAL & 
MEASURE 

ASTM-2584 
(BS 4994) 

ASTM-2584 
(BS 4994) 

M.T.C. 3  1 35 +/- 5% 

3.8. NAMEPLATE & TAG-
GING VISUAL INSPECTION MAJOR VISUAL 100% APPROVED 

GA DRAWING 
APPROVED 

GA DRAWING  3 2   

3.9. ACETONE WIPE TEST VISUAL INSPECTION MAJOR VISUAL 10%   TEST REPORT 3  1 TO CHECK SUR-
FACE CURE 

4.  PACKING     

4.1. COMPLETE TANK & 
ITS ACCESSORIES 

VISUAL INSPECTION MAJOR VISUAL 100%    3  1 

AS ALL 
EQUIPMENTS 

ARE FULL LOAD 
CONSIGNMENT 
NO NEED FOR 

PACKING 
 

 

PE-V11-412-174-A128A

Page 4 of 12

20/12/2018

BHARAT HEAVY ELECTRICALS LTD 
PROJECT ENGINEERING MANAGEMENT.

This approval status shall be interpreted as laid down in the 
contract and it shall not relieve the contractor from the 
contractual obligation.
APPROVAL CATEGORY AWARDED = I 
CAT I - Approved 
CAT II - Approved With Comments as Noted 
CAT III - Not Approved 
CAT IV - Reference Drawing 
DEPARTMENT MECHANICAL AUXILIARY
NAME:
FALGUNI SAHA 
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QQUALITY 
PPLAN 

CLIENT: BHEL, NEW DELHI 
PROJECT 

TTITLE:  
2 X 660MW ENNORE SEZ COAL BASED 

SUPERCRITICAL THERMAL POWER END USER: TA-
MILNADU GENERA-

TION AND DISTRIBU-
TION CORPORATION 

(TANGEDCO) 

VENDOR: DE NORA INDIA 
LIMITED 

QUALITY 
PPLAN NO: 

PE-V11-412-174-A128 - 02 

Sheet 11 of 33 
SYSTEM: ELECTRO CHORINA-
TION PACKAGE 

ITEM:  
VERTICAL FRP TANK WITH TOP DISH & 

FLAT BOTTOM 
 

LEGEND DETAILS: P –– PPerform, W –  Witness, V –– VVerify, 1 –  BHEL/ TANGEDCO, 2 –– DDe Nora India Ltd., 3 –  Sub Vendor, IR –– IInspection Report, TC –  Test Certificate.  

SR. 
NO. 

COMPONENT & OP-
ERATION 

CHARACTERISTICS 
CHECK CAT. TYPE/ METHOD 

OF CHECK 

EXTEND 
OF 

CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORM 

FORMAT OF 
RECORD 

INSPECTION 
AGENCY REMARKS 

P W R 
1  2  3  4  5  6  7  8  9  10  11  

 

 

PARTICULARS 
NAME 

SIGNATURE 
DATE 

 DE NORA INDIA LIMITED 
Plot Nos: 184, 185 & 189, Kundaim 

Industrial Estate, Kundaim - 403115, 
Goa, India. 

 

1.  RAW MATERIAL      

1.1. RESIN (NORMAL 
VINYLESTER) 

CHEMICAL & 
PHYSICAL 

PROPERTIES 
MAJOR DOCUMENT RE-

VIEW 
100% DATASHEET M.T.C M.T.C 3  1, 

2 
 

1.2. CHOPPED STRAND 
MAT 450 

CHEMICAL & 
PHYSICAL 

PROPERTIES 
MAJOR DOCUMENT RE-

VIEW 100% DATASHEET M.T.C M.T.C 3  1, 
2  

1.3. WOVEN ROVING 
MAT 600 GMS/M2 

CHEMICAL & 
PHYSICAL 

PROPERTIES 
MAJOR 

DOCUMENT RE-
VIEW 100% DATASHEET M.T.C M.T.C 3  

1, 
2  

1.4. SURFACE MAT 
30GM/M2 

CHEMICAL & 
PHYSICAL 

PROPERTIES 
MAJOR DOCUMENT RE-

VIEW 
100% DATASHEET M.T.C M.T.C 3  1, 

2 
 

2.  IN PPROCESS     

2.1. EXAMINATION OF 
HAND LAY-UP LAMINATION MAJOR 

VISUAL INSPEC-
TION 100%

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

IR 3  
1,
2  

2.2. VERIFICATION OF 
CURING HARDNESS MAJOR 

HARDNESS IN-
SPECTION 100%

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

IR 3  
1, 
2  

PE-V11-412-174-A128A

Page 5 of 12
20/12/2018

BHARAT HEAVY ELECTRICALS LTD 
PROJECT ENGINEERING MANAGEMENT.

This approval status shall be interpreted as laid down in the 
contract and it shall not relieve the contractor from the 
contractual obligation.
APPROVAL CATEGORY AWARDED = I 
CAT I - Approved 
CAT II - Approved With Comments as Noted 
CAT III - Not Approved 
CAT IV - Reference Drawing 
DEPARTMENT MECHANICAL AUXILIARY
NAME:
FALGUNI SAHA 
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QQUALITY 
PLAN 

CLIENT: BHEL, NEW DELHI 
PROJECT 

TITLE: 
2 X 660MW ENNORE SEZ COAL BASED 

SUPERCRITICAL THERMAL POWER END USER: TA-
MILNADU GENERA-

TION AND DISTRIBU-
TION CORPORATION 

(TANGEDCO) 

VENDOR: DE NORA INDIA 
LIMITED 

QUALITY 
PLAN NO: 

PE-V11-412-174-A128 - 02 

Sheet 22 of 33 
SYSTEM: ELECTRO CHORINA-
TION PACKAGE 

ITEM: 
VERTICAL FRP TANK WITH TOP DISH & 

FLAT BOTTOM 
 

LEGEND DETAILS: P – Perform, W – Witness, V – Verify, 1 – BHEL/ TANGEDCO, 2 – De Nora India Ltd., 3 – Sub Vendor, IR – Inspection Report, TC – Test Certificate. 

SR. 
NO. 

COMPONENT & OP-
ERATION 

CHARACTERISTICS 
CHECK CAT. TYPE/ METHOD 

OF CHECK 

EXTEND 
OF 

CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORM 

FORMAT OF 
RECORD 

INSPECTION 
AGENCY REMARKS 

P W R 
1 2 3 4 5 6 7 8 9 10 11 

 

 

PARTICULARS 
NAME 

SIGNATURE 
DATE 

 DE NORA INDIA LIMITED 
Plot Nos: 184, 185 & 189, Kundaim 

Industrial Estate, Kundaim - 403115, 
Goa, India. 

 

3.  FINAL INSPECTION     

3.1. 

TANKS - SHELL, DISH, 
NOZZLES, FLANGES, 
SUPPORTS, LADDER, 

HAND RAILING, 
PLATFORM, ETC. 

VISUAL INSPECTION MAJOR VISUAL 100%

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

IR 3  1  

3.2. 

TANKS - SHELL, DISH, 
NOZZLES, FLANGES, 
SUPPORTS, LADDER, 

HAND RAILING, 
PLATFORM, ETC. 

FINAL DIMENSION & 
THICKNESS TEST 

MAJOR MEASURE 100% APPROVED 
GA DRAWING 

APPROVED 
GA DRAWING 

IR 3  1  

3.3. 

LOCATION OF 
ACCESSORIES AND 
NOZZLE ORIENTA-

TION 

VISUAL INSPECTION MAJOR VISUAL 100%
APPROVED 

GA DRAWING 
APPROVED 

GA DRAWING IR 3 

2

   

3.4. COMPLETE TANK HYDRO TEST CRITI-
CAL 

WATER FILL UP 
TEST 

100% APPROVED 
DRAWING 

NO LEAKAGE TEST REPORT 3 2  

BEACAUSE OF 
CAPACITY OF 
TANKS ARE 

VERY 
HIGH WE WILL 
OFFER SPARK 

TEST 
AT 15 KV 

2

2

PE-V11-412-174-A128A

Page 6 of 1220/12/2018

BHARAT HEAVY ELECTRICALS LTD 
PROJECT ENGINEERING MANAGEMENT.

This approval status shall be interpreted as laid down in the 
contract and it shall not relieve the contractor from the 
contractual obligation.
APPROVAL CATEGORY AWARDED = I 
CAT I - Approved 
CAT II - Approved With Comments as Noted 
CAT III - Not Approved 
CAT IV - Reference Drawing 
DEPARTMENT MECHANICAL AUXILIARY
NAME:
FALGUNI SAHA 
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QQUALITY 
PLAN 

CLIENT: BHEL, NEW DELHI 
PROJECT 

TITLE: 
2 X 660MW ENNORE SEZ COAL BASED 

SUPERCRITICAL THERMAL POWER END USER: TA-
MILNADU GENERA-

TION AND DISTRIBU-
TION CORPORATION 

(TANGEDCO) 

VENDOR: DE NORA INDIA 
LIMITED 

QUALITY 
PLAN NO: 

PE-V11-412-174-A128 - 02 

Sheet 33 of 33 
SYSTEM: ELECTRO CHORINA-
TION PACKAGE 

ITEM: 
VERTICAL FRP TANK WITH TOP DISH & 

FLAT BOTTOM 
 

LEGEND DETAILS: P – Perform, W – Witness, V – Verify, 1 – BHEL/ TANGEDCO, 2 – De Nora India Ltd., 3 – Sub Vendor, IR – Inspection Report, TC – Test Certificate. 

SR. 
NO. 

COMPONENT & OP-
ERATION 

CHARACTERISTICS 
CHECK CAT. TYPE/ METHOD 

OF CHECK 

EXTEND 
OF 

CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORM 

FORMAT OF 
RECORD 

INSPECTION 
AGENCY REMARKS 

P W R 
1 2 3 4 5 6 7 8 9 10 11 

 

 

PARTICULARS 
NAME 

SIGNATURE 
DATE 

 DE NORA INDIA LIMITED 
Plot Nos: 184, 185 & 189, Kundaim 

Industrial Estate, Kundaim - 403115, 
Goa, India. 

 

3.5. 

COMPLETE TANK 

BARCOL TEST MAJOR VISUAL & 
MEASURE 

1 TEST 
COUPAN 

PER 
TANK 

ASTM D- 
2583 (BS 

4994) 

ASTM D- 
2583 (BS 

4994) 
M.T.C. 3  1 32 MINS 

3.6. 
FLEXURAL TEST/ 

TENSILE 
STRENGTH TEST 

MAJOR 
VISUAL & 
MEASURE 

ASTM D-790 / 
ASTM D-638 

(BS 4994) 

ASTM D-790 / 
ASTM D-638 

(BS 4994) 
M.T.C. 3  1 85 N MM2 

3.7. GLASS CONTENT 
TEST MAJOR VISUAL & 

MEASURE 
ASTM-2584 
(BS 4994) 

ASTM-2584 
(BS 4994) M.T.C. 3  1 35 +/- 5% 

3.8. NAMEPLATE & TAG-
GING 

VISUAL INSPECTION MAJOR VISUAL 100% APPROVED 
GA DRAWING 

APPROVED 
GA DRAWING 

 3 2   

3.9. ACETONE WIPE TEST VISUAL INSPECTION MAJOR VISUAL 10%   TEST REPORT 3  1 
TO CHECK SUR-

FACE CURE 
4.  PACKING     

4.1. COMPLETE TANK & 
ITS ACCESSORIES VISUAL INSPECTION MAJOR VISUAL 100%    3  1 

AS ALL 
EQUIPMENTS 

ARE FULL LOAD 
CONSIGNMENT 
NO NEED FOR 

PACKING 
 

 

PE-V11-412-174-A128A

Page 7 of 12
20/12/2018

BHARAT HEAVY ELECTRICALS LTD 
PROJECT ENGINEERING MANAGEMENT.

This approval status shall be interpreted as laid down in the 
contract and it shall not relieve the contractor from the 
contractual obligation.
APPROVAL CATEGORY AWARDED = I 
CAT I - Approved 
CAT II - Approved With Comments as Noted 
CAT III - Not Approved 
CAT IV - Reference Drawing 
DEPARTMENT MECHANICAL AUXILIARY
NAME:
FALGUNI SAHA 
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QQUALITY 
PLAN 

CLIENT: BHEL, NEW DELHI 
PROJECT 

TITLE: 
2 X 660MW ENNORE SEZ COAL BASED 

SUPERCRITICAL THERMAL POWER END USER: TA-
MILNADU GENERA-

TION AND DISTRIBU-
TION CORPORATION 

(TANGEDCO) 

VENDOR: DE NORA INDIA 
LIMITED 

QUALITY 
PLAN NO: 

PE-V11-412-174-A128 - 03 

Sheet 11 of 33 
SYSTEM: ELECTRO CHORINA-
TION PACKAGE 

ITEM: 
VERTICAL MS+FRP TANK WITH TOP 

DISH & FLAT BOTTOM 
 

LEGEND DETAILS: P – Perform, W – Witness, V – Verify, 1 – BHEL/ TANGEDCO, 2 – De Nora India Ltd., 3 – Sub Vendor, IR – Inspection Report, TC – Test Certificate. 

SR. 
NO. 

COMPONENT & OP-
ERATION 

CHARACTERISTICS 
CHECK CAT. TYPE/ METHOD 

OF CHECK 

EXTEND 
OF 

CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORM 

FORMAT OF 
RECORD 

INSPECTION 
AGENCY REMARKS 

P W R 
1 2 3 4 5 6 7 8 9 10 11 

 

 

PARTICULARS 
NAME 

SIGNATURE 
DATE 

 DE NORA INDIA LIMITED 
Plot Nos: 184, 185 & 189, Kundaim 

Industrial Estate, Kundaim - 403115, 
Goa, India. 

 

1.  RAW MATERIAL     

1.1. 

PLATES FOR SHELL, 
DISHED END, NOZ-

ZLE FLANGES & NOZ-
ZLE PIPES. 

CHEMICAL & 
PHYSICAL 

PROPERTIES 
MAJOR 

DOCUMENT RE-
VIEW 100%

APPROVED 
DATASHEET M.T.C 

M.T.C/ LAB 
T.C. 3  

1, 
2  

1.2. 

PLATES FOR SHELL, 
DISHED END, NOZ-

ZLE FLANGES & NOZ-
ZLE PIPES. 

DIMENSIONS MAJOR MEASUREMENT 
AT RAN-

DOM 

APPROVED 
DATASHEET/ 

DRAWING 

APPROVED 
DATASHEET/ 

DRAWING 
LOG BOOK/ IR 3    

1.3. RESIN (NORMAL 
VINYLESTER) 

CHEMICAL & 
PHYSICAL 

PROPERTIES 
MAJOR 

DOCUMENT RE-
VIEW 100% DATASHEET M.T.C M.T.C 3  

1, 
2  

1.4. CHOPPED STRAND 
MAT 450 

CHEMICAL & 
PHYSICAL 

PROPERTIES 
MAJOR DOCUMENT RE-

VIEW 100% DATASHEET M.T.C M.T.C 3  1, 
2  

1.5. WOVEN ROVING 
MAT 600 GMS/M2 

CHEMICAL & 
PHYSICAL 

PROPERTIES 
MAJOR DOCUMENT RE-

VIEW 100% DATASHEET M.T.C M.T.C 3  1, 
2  

1.6. SURFACE MAT 
30GM/M2 

CHEMICAL & 
PHYSICAL 

PROPERTIES 
MAJOR 

DOCUMENT RE-
VIEW 100% DATASHEET M.T.C M.T.C 3  

1, 
2  

2.  IN PROCESS     

1, 
2 
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 DE NORA INDIA LIMITED 
Plot Nos: 184, 185 & 189, Kundaim 

Industrial Estate, Kundaim - 403115, 
Goa, India. 

 

2.1. WELDING PROCE-
DURE 

WELDER’S ABILITY 
TO PERFORM MAJOR DOCUMENT RE-

VIEW 100% ASME SECT. 
IX 

ASME SECT. 
IX 

QW 482, 483 
&484 3  1,

2  

2.2. 
CHECKS ON DISHED 

END (WHEREVER AP-
PLICABLE) 

DIMENSIONS & PRO-
FILE MAJOR MEASUREMENT 100% APPROVED 

DRAWING 
APPROVED 
DRAWING IR 3  1, 

2  

2.3. DP TEST ON EDGES, 
SF & KNUCKLE 

SURFACE DEFECTS 
ON EDGE, SF & 

KNUCKLE 
MAJOR VISUAL & DP 

TEST 100%
ASME SEC VIII 
DIV 1 APPEN-

DIX B  

ASME SEC VIII 
DIV 1 APPEN-

DIX B  
IR 3  1, 

2  

2.4. EXAMINATION OF 
HAND LAY-UP LAMINATION MAJOR VISUAL INSPEC-

TION 100%

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

IR 3  1,
2  

2.5. VERIFICATION OF 
CURING HARDNESS MAJOR HARDNESS IN-

SPECTION 100%

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

IR 3  1, 
2  

3.  FINAL INSPECTION     

3.1. 

TANKS - SHELL, DISH, 
NOZZLES, FLANGES, 
SUPPORTS, LADDER, 

HAND RAILING, 
PLATFORM, ETC. 

VISUAL INSPECTION MAJOR VISUAL 100%

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

APPROVED 
DRAWING 

FOR LAYING 
SEQUENCE 

IR 3 2   
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3.2. COMPLETE TANK 
DIMENSIONS & ORI-
ENTATION OF NOZ-

ZLES 
MAJOR MEASUREMENT 100% APPROVED 

DRAWING 
APPROVED 
DRAWING IR 3 2   

3.3. COMPLETE TANK WORKMANSHIP MAJOR VISUAL 100%
APPROVED 
DRAWING 

FREE FROM 
VISUAL DE-

FECTS 
IR 3 2 1  

3.4. COMPLETE TANK HYDRO TEST/ WATER 
FILL UP TEST 

CRITI-
CAL 

WATER FILL UP 
TEST 100% APPROVED 

DRAWING NO LEAKAGE IR 3 2   

3.5. PAINTING & MARK-
ING 

PAINTING FINISH/ 
DFT ADHESION, UNI-
FORMITY & SHADE & 

IDENTIFICATION 
MARKING 

MAJOR VISUAL/ MEAS-
UREMENT 100% APPROVED 

GA DRAWING 
APPROVED 

GA DRAWING IR 3 2   
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1.  RAW MATERIAL  STAGE:      

1.1. 
PLATES, PIPES. 

CHEMICAL & 
MECHANICAL 

 ANALYSIS 
MAJOR 

REVIEW OF 
MTC 1 LOT  

APPD. DRG / 
DATASHEET 

/SPEC 

APPD. DRG / 
DATASHEET 

/SPEC 

MILL/ LAB 
T.C. 3 3 

2, 
1 

IN ABSENCE OF 
MILL TC, CHECK 

TEST TO BE 
CARRIED OUT. 

1.2. DIMENSIONAL & 
 SURFACE DEFECT  MAJOR 

VISUAL & 
MEASUREMENT  100% -DO- -DO- IR 3 - -  

1.3. FLANGES, FITTING, 
FASTNERS 

CHEMICAL & 
MECHANICAL 

 ANALYSIS 
MAJOR 

REVIEW OF 
MTC 100% 

APPROVED 
DATASHEET/ 

DRAWING 

APPROVED 
DATASHEET/ 

DRAWING 
T.C. 3  

 2, 
1  

1.4. DIMENSIONAL MAJOR MEASUREMENT  100% -DO-  T.C. 3 - -  
2.  IN PROCESS      

2.1. WELDING PROCESS 

WELDING PROCE-
DURE & PERFOR-

MANCE QUALIFICA-
TIONS  

CR  
VISUAL & RT/ 

MECH TEST ON 
TEST COUPON 

100% 
ASME SECT. 

IX 
ASME SECT. 

IX 
WPS, PQR, 

WPQ 3 3 
 
2,
1 

WPS, PQR, 
WPQ WILL BE 
SUBMITTED. 

2.2. SHELL FABRICATION 

MARKING, EDGE 
PREPARATION, ROLL-
ING & SET UP WITH 

TACK WELDING  

MAJOR 
DIMENSIONAL 
COMFORMITY 
& ROOT GAP 

100% 
APPROVED 
DRAWING / 

SPEC 

APPROVED 
DRAWING / 

SPEC 
IR 3 3 -  
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2.3. ALL BUTT WELD 
JOINTS 

WELD QUALITY ON 
ROOT BACK GOUG-
ING & FINAL RUN 

MAJOR 
VISUAL & DP 

TEST 100% ASTM E165 
NO RECORD-
ABLE INDICA-

TION 
IR 3  

2, 
1 

IR REPORT WILL 
BE SUBMITTED 

3.  FINAL ASSEMBLY      

3.1. 
BODY COMPLETE 
ASSLY. (WITHOUT 

D.P.T.) 

FUNCTIONAL TEST 
(WITHOUT PROCESS 
FLUID) VISUAL, DI-

MENSIONAL 

MAJOR 
BY MEASURE-

MENT & VISUAL 
CHECK 

100% 
SPEC. & 

APPD. DRG 
SPEC. & 

APPD. DRG IR 3 
2,
1 -  

3.2. BODY HYDRO TEST  MAJOR VISUAL CHECK 100% -DO- 
(NO LEAK-
AGE) IR 3 

2,
1 - 

TOTAL HOLD 
TIME 30 

MINUTES 

4. SURFACE PREPARA-
TION & PAINTING 

SURFACE FINISH, 
ACID CLEANING 

MAJOR  VISUAL  100% 

APPD. DRG/ 
DATASHEET/ 
SPEC/ PAINT-
ING PROCE-

CURE 

APPD. DRG/ 
DATASHEET/ 
SPEC/ PAINT-
ING PROCE-

CURE 

IR 3 - 2,
1 

PAINT INSPEC-
TION REPORT 

TO BE SUBMIT-
TED FOR RE-

VIEW. 

5. VALVES, MOTOR, & 
CONTROL PANEL VISUAL MAJOR 

VERIFICATION 
OF T.C. & VIS-

UAL 
100% 

APPD. DRG/ 
DATASHEET/ 

SPEC 

APPD. DRG/ 
DATASHEET/ 

SPEC 
TC/ IR/ COC 3 - 

2, 
1 

TC/ IR TO BE 
SUBMITTED 

FOR RECORDS 
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1. SCOPE OF WORK 

The scope of work covered by this specification is the erection on site of the steel 
structures, machinery, equipment and piping system of electro chlorination plant. 
 
The scope of work includes unloading of the materials from trucks and trailers, their 
handling and storing, their subsequent pick up from the warehouse or storage yard 
to the pre-fabrication workshop and/or erection site, as well as erection activities and 
inspection and testing of the various plant components upon completion of erection. 
 
Consumable materials for piping erection are supplied by De Nora and are included 
in the erection scope. 
 
Also the erection contractor must bear obligations and charges, as specified 
hereinafter, in connection with the work at site of the equipment manufacturer 
specialist during set up, testing and commissioning of their equipment of machinery. 
 
Furthermore, the erection contractor shall put at disposal of the commissioning team 
all the skilled personnel, workers, tools and equipment that are required during 
commissioning.   
 

 
 

2. PRECONDITIONS 
2.1. Civil works 

The civil works are excluded from the scope of this specification. 
 
Before beginning the different erection operations, the following checks shall 
be carried out: 
- Conformity of the basements supporting equipment and steel structure 

dimensional and referential sizes, levels and levelling and conformity of the 
grouting holes. 

- Conformity of the reservations provided for the crossing of the piping and 
the ventilation: dimensional and reference sizes. 

- Conformity of the chain hoist run way: positioning of the UPN type beams, 
dimensional and reference sizes. 

- Conformity of the trenches provided for the piping. 
 
The general tolerances to be complied with for these checks are: 
 
- dimensional and references sizes: -10 mm 

+20 mm 

- piping wall penetration +/-25 mm 
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2.2. Erection of machinery and equipment 

The following parts of the plant are classified as equipment: 
 
� Electrolyser skid 
� Hypochlorite Storage cum Degassing Tanks 
� 5% HCl Preparation cum Acid Cleaning Tank 
� Bulk Acid Storage Tank 
� Hypochlorite Storage Tank with Accessories 
 
They are usually delivered pre-assembled in parts of weight and/or dimensions 
considering the handling and transport conveniences. 
 
The largest and heaviest sub-assembled part will be detailed in the drawings. 
 
Pumps, motors, etc. are classified as machinery. 

Instruments, valves and piping are delivered loose. 

The contractor shall check the foundations and carryout the assembling of all 
the parts, as well as the erection, levelling and alignment of the 
equipment/machinery. 

 

3. DOCUMENTATION 

PE-V11-412-174-A101 Piping & Instrumentation Diagram 
PE-V11-412-174-A103 Equipment Layout 
PE-V11-412-174-A106 Civil Assignment DRAWING 
PE-V11-412-174-A108 Piping Layout with diffuser installation 

PE-V11-412-174-A116 Datasheet & GA of Hypochlorite generator 
(Electrolyser) 

PE-V11-412-174-A118 GA of Atmospheric Tanks 

PE-V11-412-174-A119 Mechanical Datasheet & GA for Strainers 
& Valves 

PE-V11-412-174-A121 GA & Data sheet of Transfer Rectifier 
4. REQUIRED TOOLS AND MATERIALS 

4.1. List of tools for component assembly (normal tools) 

� set of normal workshop equipment for steel components cutting, drilling, 
grinding and welding (support structures assembly) 

� pneumatic impact wrenches 
� dynamometric wrenches 0-10 kg x m 
� dynamometric wrenches 0-20 kg x m 
� set of socket wrenches 
� set of double head wrenches 
� set of pipe wrenches 
� adjustable wrenches 
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� insulated pliers 
� snips 
� disk type milling cutter 
� screw drivers 
� temporary C clamps 
� located dowel pins 
� precision level 
� spirit level 
� precision squares 
� straight edges 
� Miscellaneous safety equipment: face shields, mono-goggles, gloves, etc. 
� Measuring Tape 
� Scale 
� Cutting Blade and Cutting Machine 
� Scrubber 
� File 
� Set of spanners 
� Spirit Level 
� Adjustable wrenches 
� Right Angle 
� PPE's 

Hammer
 

4.2. Tools for CPVC piping erection 

Equipment for one worker 
 
� diamond disc saw 
� alternate saw 
� blades type 118 B 
� disk grinding machine 
� disk for grinding machine 
� blades 
� scraper with handle 
� rifled steel (or bronze) roller 15 mm diameter X 70 mm 
� flat brushes: 70 mm, 50 mm, 30 mm 
� rubber gloves 
� acetone for tools cleaning 

4.3. Handling equipment 
The following lifting equipment shall be necessary: 
Movable crane with extensible arm to handle skids and FRP tanks; 
- Two (2) Generator Skid dimensions: 

Each XXXX mm (L) x XXXX mm (W) x XXXX mm (Height), 
Dry Weight = XXXX kg 

�
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- Two (2) Transformers/Rectifiers dimensions: 
Each XXXX mm (L) x XXXX mm (W) x XXXX mm (Height) 
Dry Weight = XXXX kg 

- Two (2) Hypochlorite Storage cum Degassing Tanks: 
Each XXXX mm (L) x XXXX mm (W) x XXXX mm (Height),  
Dry Weight = XXXX kg 

- 5% HCl Preparation cum Acid Cleaning Tank: 
Each XXXX mm (L) x XXXX mm (W) x XXXX mm (Height),  
Dry Weight = XXXX kg 

- Bulk Acid Storage Tank: 
Each XXXX mm (L) x XXXX mm (W) x XXXX mm (Height),  
Dry Weight = XXXX kg 

- Hypochlorite Storage Tank with Accessories: 
Each XXXX mm (L) x XXXX mm (W) x XXXX mm (Height),  
Dry Weight = XXXX kg 

5. EXECUTION 

5.1. Mechanical 
For all equipment layouts refer to the following drawings: 
 

PE-V11-412-174-A103 Equipment Layout 
PE-V11-412-174-A106 Civil Assignment DRAWING 
 

Seawater Strainer 
Seawater Strainers shall be delivered completely assembled.  The following 
operations shall be performed on field. 
Mobile crane shall be used to unload the equipment onto machinery skates. The 
equipment shall be pushed and pulled into the building by means of a lift truck 
or other fixed pulling system. An improvised inclined plane shall be used to 
elevate the equipment onto the foundation plinth. 
Toe jacks and crowbars shall be used to lower the equipment onto the 
foundation plinth. Levelling of the equipment shall be done with a spirit level 
gauge. When necessary, shims shall be used to ensure the proper sitting of 
equipment. 
4pcs x MXX anchor bolts shall be used to fix the location of the seawater 
strainers. 
For reference, see Seawater Strainer drawing. 

Sea Water Booster Pump with Base Plate 
The seawater booster pumps shall be delivered completely assembled on base 
plate. The following operations shall be performed on field. 
Mobile crane shall be used to unload the equipment onto machinery skates. The 
equipment shall be pushed and pulled into the building by means of a lift truck 
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or other fixed pulling system. An improvised inclined plane shall be used to 
elevate the equipment onto the foundation plinth. 
Toe jacks and crowbars shall be used to lower the equipment onto the 
foundation plinth. Levelling of the equipment shall be done with a spirit level 
gauge. When necessary, shims shall be used to ensure the proper sitting of 
equipment. 
4pcs x MXX anchor bolts shall be used to fix the location of the seawater booster 
pumps. 
For reference, see seawater booster pumps drawing. 

Electrolyser Skids 
All the equipment shall be delivered completely assembled. The following 
operations shall be performed on field. 
Mobile crane shall be used to unload the equipment onto machinery skates. The 
equipment shall be pushed and pulled into the building by means of a lift truck 
or other fixed pulling system. An improvised inclined plane shall be used to 
elevate the equipment onto the foundation plinth. 
Toe jacks and crowbars shall be used to lower the equipment onto the 
foundation plinth. Levelling of the equipment shall be done with a spirit level 
gauge. When necessary, shims shall be used to ensure the proper sitting of 
equipment. 
4pcs x MXX anchor bolts shall be used to fix the location of the equipment skid. 
For reference see Drwg PE-V11-412-174-A116 Electrolyser Skid Assembly GA. 

Air Dilution Blower with base plate 
The blowers shall be delivered completely assembled with base plate. The 
following operations shall be performed on field. 
Mobile crane shall be used to unload the equipment onto machinery skates. The 
equipment shall be pushed and pulled into the building by means of a lift truck 
or other fixed pulling system. An improvised inclined plane shall be used to 
elevate the equipment onto the foundation plinth. 
Toe jacks and crowbars shall be used to lower the equipment onto the 
foundation plinth. Levelling of the equipment shall be done with a spirit level 
gauge. When necessary, shims shall be used to ensure the proper sitting of 
equipment. 
4pcs x MXX anchor bolts shall be used to fix the location of the Air Dilution 
Blower. 
For reference, see air dilution blower drawing. 
 

Dosing Pump with Base Plate 
The dosing pumps shall be delivered completely assembled on base plate. The 
following operations shall be performed on field. 
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Mobile crane shall be used to unload the equipment onto machinery skates. The 
equipment shall be pushed and pulled into the building by means of a lift truck 
or other fixed pulling system. An improvised inclined plane shall be used to 
elevate the equipment onto the foundation plinth. 
Toe jacks and crowbars shall be used to lower the equipment onto the 
foundation plinth. Levelling of the equipment shall be done with a spirit level 
gauge. When necessary, shims shall be used to ensure the proper sitting of 
equipment. 
4pcs x MXX anchor bolts shall be used to fix the location of the dosing pumps 
For reference, see dosing pumps drawing. 

Acid Cleaning pump with Base Plate 
The acid cleaning pump shall be delivered completely assembled on base plate. 
The following operations shall be performed on field. 
Mobile crane shall be used to unload the equipment onto machinery skates. The 
equipment shall be pushed and pulled into the building by means of a lift truck 
or other fixed pulling system. An improvised inclined plane shall be used to 
elevate the equipment onto the foundation plinth. 
Toe jacks and crowbars shall be used to lower the equipment onto the 
foundation plinth. Levelling of the equipment shall be done with a spirit level 
gauge. When necessary, shims shall be used to ensure the proper sitting of 
equipment. 
4pcs x MXX anchor bolts shall be used to fix the location of the acid cleaning 
pumps. 
For reference, see acid cleaning pumps drawing. 

Acid transfer pump with Base Plate 
The acid transfer pump shall be delivered completely assembled on base plate. 
The following operations shall be performed on field. 
Mobile crane shall be used to unload the equipment onto machinery skates. The 
equipment shall be pushed and pulled into the building by means of a lift truck 
or other fixed pulling system. An improvised inclined plane shall be used to 
elevate the equipment onto the foundation plinth. 
Toe jacks and crowbars shall be used to lower the equipment onto the 
foundation plinth. Levelling of the equipment shall be done with a spirit level 
gauge. When necessary, shims shall be used to ensure the proper sitting of 
equipment. 
4pcs x MXX anchor bolts shall be used to fix the location of the acid transfer 
pumps. 
For reference, see acid transfer pumps drawing. 
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Neutralization pit dewatering pump with Base Plate 
The neutralization pit dewatering pump shall be delivered completely assembled 
on base plate. The following operations shall be performed on field. 
Mobile crane shall be used to unload the equipment onto machinery skates. The 
equipment shall be pushed and pulled into the building by means of a lift truck 
or other fixed pulling system. An improvised inclined plane shall be used to 
elevate the equipment onto the foundation plinth. 
Toe jacks and crowbars shall be used to lower the equipment onto the 
foundation plinth. Levelling of the equipment shall be done with a spirit level 
gauge. When necessary, shims shall be used to ensure the proper sitting of 
equipment. 
4pcs x MXX anchor bolts shall be used to fix the location of the neutralization pit 
dewatering pumps. 
For reference, see neutralization pit dewatering pump drawing. 

Hypochlorite Dosing Pump at Seawater Intake with Base Plate 
The hypochlorite dosing pump at seawater intake shall be delivered completely 
assembled on base plate. The following operations shall be performed on field. 
Mobile crane shall be used to unload the equipment onto machinery skates. The 
equipment shall be pushed and pulled into the building by means of a lift truck 
or other fixed pulling system. An improvised inclined plane shall be used to 
elevate the equipment onto the foundation plinth. 
Toe jacks and crowbars shall be used to lower the equipment onto the 
foundation plinth. Levelling of the equipment shall be done with a spirit level 
gauge. When necessary, shims shall be used to ensure the proper sitting of 
equipment. 
4pcs x MXX anchor bolts shall be used to fix the location of the hypochlorite 
dosing pump at seawater intake. 
For reference, see hypochlorite dosing pump at seawater intake drawing. 

Tanks 
Handling FRP products 
FRP has a high strength but, compared with steel products, a low toughness, 
and lightweight and therefore care should be taken in handling. Some 
precautionary measures; 

� Never roll or slide the vessel. Lift the vessel using a crane. 

� Never allow the equipment to swing out of control. Use a guideline to keep 
the load under control. 

� Do not drop or allow hard impact from tools, spreader bars, etc., to the 
external or internal surfaces of the vessel. 

� Never use cables or chains around the vessel. Always use nylon or canvas 
slings that are appropriate for the load. 
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Loading and unloading (ref. document; SKETCH 1B- Tank lifting) 
Caution on cargo handling by crane 
a) Canvas slings must be used at lifting lugs provided. 
b) Lifting must be made by shackle and sling eye splice. Be careful not to 

squeeze the cargo by sling. 
c) One point lifting and/or transverse slinging should not be done in any case. 
 
Shifting and transportation 
It is recommended to ship the products to destination in the original packages 
used for the delivery. 
In particular, when FRP vessels have to be delivered by means of trucks, the 
use of shock absorbers on the contact surface is recommended to avoid damage 
of the equipment eventually provoked by the swinging of the truck. 
When the FRP vessels have to be lifted by forklift, it is recommended to use 
suitable slippers and/or skids in order to avoid direct contact of the forklift, and 
to avoid concentration of load on the vessels. 
In order to protect FRP vessels, nozzles and other accessories it is 
recommended not to hang ropes and not to exert a considerable stress on them. 
Never pull the vessels by hand ropes fixed on the nozzles. 
When loading/unloading vessels on a truck, it is necessary to avoid rotation so 
as to prevent damages on the nozzles. 
 
Moreover, since FRP is light-weighted it is recommended to properly strap down 
the equipment in order to prevent any movement. 

Lifting and erection 

Two cranes shall be used for the erection of the vessel. One crane is to be 
equipped with a spreader bar and the 2nd cranes should be employed for 
lifting/hanging purpose. 
Care should be taken to balance the weight of the equipment when it is hang at 
two points. 
When lifting the equipment nylon rope slings – to be used as sack nets around 
the shell (as shown in the attached sketch 1B) – should be utilized. 
The wire ropes can be exceptionally used, provided that some suitable shock 
absorbers are wound on the surface of FRP vessels that is in contact with the 
rope, to avoid scratches. 
When lifting FRP vessels, care should be taken to avoid rope moving away from 
the original lifting point. It is recommended to carefully balance the weight of the 
equipment to avoid slippage and unexpected movement. 
While lifting FRP vessels, care should be taken to avoid impact against any 
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object. Guide rope must be used to control the movement and swinging of the 
vessel. 

For reference, refer to the attached Sketch 1B on Tank lifting. 

Installation of tanks 
The following operations have to be carried out: 
1) mark the main axis on the vessel and the main axis on foundation; 
2) check the elevation of foundation; 
3) erect the vessel on the foundation and check the orientation (the main axis 

of the vessel have to match the main axis of foundation); 
4) Check the verticality of the vessel. If the result cannot satisfy the installation 

standard, it should be adjusted by some metallic spacer between the legs 
and foundation. 

5) XX pcs of MXX anchor bolts are used to anchor down to prevent toppling of 
the vessel during erection caused by wind or accidental impact, the vessel 
has to be hanged by crane until the fixing operations are completed. 

Refer documents; 

� GA of Atmospheric Tanks (PE-V11-412-174-A118) 
 

Piping and Accessories 
Rain shield, cat ladles, access platform and piping must be laid after the 
vessel has been installed and fixed properly. Piping should not be lifted by 
hanging ropes on the nozzles of FRP vessel. 
Heavy fittings and valves, attached to the nozzles, should be independently 
supported by brackets in order to keep the nozzles free from loads. 
Pipe supports 

De Nora will supply partially pre-assembled structures such as saddles and 
guides, and a minimum of non-pre-assembled structures such as plates, 
shapes and beams in commercial length. The fabrication of the supports 
shall be carried out by the contractor on field. 
Piping supports will be placed in the plant in compliance with the Drwg. 

 
Piping support installation. 
All pipe support installation shall be in accordance to pipe support drawing. 

 
Safety shower/eyewash 

 

All equipment shall be delivered completely assembled. This equipment can 
be handled by two men. 
The equipment shall be positioned on top of the foundation plinth.  Levelling 
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of the equipment shall be done with a spirit level gauge. When necessary, 
shims shall be used to ensure the proper sitting of equipment. 
4pcs of MXX bolts shall be used to bolt down the location of the equipment. 

 
5.2. Electrical 

 
Transformer and Rectifier 
All the equipment shall be delivered completely assembled. The following 
operations shall be performed on field. 
Mobile crane shall be used to unload the equipment onto machinery skates. 
The equipment shall be pushed and pulled into the building by means of a 
lift truck or other fixed pulling system. 
Toe jacks and crowbars shall be used to lower the equipment. Levelling of 
the equipment shall be done with a spirit level gauge. When necessary 
shims, shall be used to ensure the proper sitting of equipment 
X pcs x MXX anchor bolts shall be used to clamp down the location of the 
equipment. 
 
For reference see Drwg PE-V11-412-174-A121 GA & Data sheet of 
Transfer Rectifier 

 

6. CHECK LIST 
PUMPS / BLOWERS / STRAINERS 
 

Pos. Tests  

1 Checking of foundation dimensions  

2 Checking of positioning and level  

3 Check alignment  

4 Check anchor bolts  

5 Check electrical grounding  

 
ELECTROLYZER SKID 
 

Pos. Tests  

1 Checking of foundation dimensions  

2 Checking of positioning  

3 Check alignment  

4 Check anchor bolts  

5 Check electrical grounding  

 
TANKS 
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Pos. Tests  

1 Checking of foundation dimensions  

2 Checking of nozzle orientation after placing  

3 Checking chemical anchor bolts  
 
PIPING ARRANGEMENT 
 

Pos. Tests  

1 Install piping according to piping layout dwgs.  

2 Fit up, align and inspect before joining with 
adjacent lines 

 

3 Fit up with equipment skid  

4 Hydraulic test  
 
TRANSFORMER RECTIFIER SKID 
 

Pos. Tests  

1 Checking of foundation dimensions  

2 Checking of positioning  

3 Check alignment  

4 Check anchor bolts  

5 Check electrical grounding  

6 Check DC cable & support  

7 Check cable markings  

8 
Check cables are neatly laid and 

correctly terminated & glanded. 
 

9 Ensure proper ventilation for the transformer rectifier 
available 

 

 

PIPE SUPPORTS 
 

Pos. Tests  

1 Check the piping according to supports detail  

2 Fit up, position and piping alignment, check before 
erection 

 

3 Final inspection after erection  
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A N N E X 1 
SPECIFICATION FOR THE EXECUTION OF CPVC PIPING AND 

CONNECTIONS.
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A N N E X 2 
RECOMMENDED BOLT TORQUE AND TORQUE SEQUENCE FOR 

THERMOPLASTIC FLANGES 
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S K E T C H 1A 
ELECTROLYZER SKIDS LIFTING SKETCH 
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Typical for Lifting skids 

 
Page 588 of 949



 

 

2X660 MW ENNORE SEZ COAL 
BASED STTP 

Doc No.: PE-V11-412-174-A129 

ERECTION PROCEDURE 

 

SHEET 26 of 27  

S K E T C H 1B 
TANKS LIFTING SKETCH
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NOTES:- 
1. When Hypochlorite Storage / Degassing Tank liquid level increases to normal liquid level, sodium hypochlorite restart automatically by running duty continuous duty pump. 
2. Auto resume of duty continuous dosing pump when liquid level increases above normal liquid level transformer rectifier automatically stop at High level and After activation of 
High High level Operator need to reset the system before start-up. 
3. Auto resume of hypochlorite generation when liquid level drops to below liquid level Continuous Dosing pump is stop at Low Level and after activation of Low Low Level 
Operator need to reset the system before start-up. 
4. 30 min timer activated If tank liquid level did not reach 50% within 30 mins & dosing pump is not running, relevant sodium hypochlorite generator and dosing train is stops. 
Operator need to reset the system before start-up. 
5. Duty blower will stop after 30 seconds time delay to ensure continuity of air flow from both blowers to dilute the hydrogen before standby blower rams at full speed to produce 
sufficient airflow.\ 
6. Any signal to be incorporated on later stage shall be taken care at site by M/s Denora.
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TAMILNADU GENERATION AND DISTRIBUTION  CORPORATION (TANGEDCO)

2X660 MW ENNORE SEZ COAL BASED STPP AT ASH DYKE OF NCTPS, CHENNAI.

SUB CONTRACTOR   :DE NORA INDIA LIMITED
                              KUNDAIM - GOA

ASSOCIATE PARTNER : DE NORA WATER TECHNOLOGIES, SINGAPORE BRANCH                                DE NORA

R0

DATASHEET & GAD FOR EOT CRANE 

3

BHEL DOC. NO. 
PE - V11 - 412 - 174 - A131

BHEL DOC. NO. : PE-V11-412-174-A1131 

BHARAT HEAVY ELECTRICALS LTD 
PROJECT ENGINEERING MANAGEMENT.

This approval status shall be interpreted as laid down in the 
contract and it shall not relieve the contractor from the 
contractual obligation.
APPROVAL CATEGORY AWARDED = I 
CAT I - Approved 
CAT II - Approved With Comments as Noted 
CAT III - Not Approved 
CAT IV - Reference Drawing 
DEPARTMENT MECHANICAL AUXILIARY
NAME:
FALGUNI SAHA 

2018.11.
13 
11:25:56 
+05'30'

Page 1 of 4 
Page 594 of 949



PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR EOT CRANE

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : 
Rev-R0

Sr. No. Parameter Reva Details
1 Type of Crane S/G Eot Crane cap. 3 T
2 Crane No. 11601-1
3 Nos Reqd. 1
4 Operation Pendent  Operated
5 Radio Remote Control NO
6 Control 110 V Through Squirrel cage Motor
7 Indoor / Outdoor Indoor
8 Location ELECTRO CHLORINATION BUILDING
9 Class of Duty CLASS S4

10 Lifting Capacity MT
MH 3 T

11 Span in MM 6700
12 Height of Lift

Above GL ( M ) 6
Below GL ( M ) 0

13 Operating Speeds ( MPM )
MH 0.3 – 3 MPM WITH VVF DRIVE
CT 1.6 – 16 MPM WITH VVF DRIVE
LT 2.0 -  20  MPM WITH VVF DRIVE

14 Power Supply 415 V
15 Control Voltage 110 V
16 MH Motor

Type Squirrel cage Motor
KW 2.2
Poles 4
No. of Starts / hour 150 / Hour
CDF 40 %
Qty. 1
Insulation Class F
Degree of Protection 45 Deg.

17 LT Motor
Type Squirrel cage Motor
KW 0.55
Poles 4
No. of Starts / hour 150 / Hour
CDF 40 %
Qty. 2
Insulation Class F
Degree of Protection 45 Deg.

18 CT Motor
Type Squirrel cage Motor
KW 0.55
Poles 4
No. of Starts / hour 150 / Hour
CDF 40 %
Qty. 1
Insulation Class F
Degree of Protection 45 Deg.

19 Limit Switches
Hoist Rotary / Gravity Type
CT Two Way Lever Type
LT Two Way Lever Type

20 Brake Type
MH DC DISC TYPE
CT DC DISC TYPE
LT DC DISC TYPE Page 2 of 4 
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21 Gear Boxes
Type Helical Hardened Gear Box
Make Reva
Material of Pinion Low carbon alloy steel
Hardness of Pinion 55-60 HRC
Material of Gear Low carbon alloy steel
Hardness of Gear 55-60 HRC

22 MH Wire Rope
Type Steel core wire rope
Construction 6 x 36
Factor of Safety 6
IS Cod 2266
rope Dia 9 mm
Falls 4

23 Rope Drum
Type seamless steel pipe
Material of Construction seamless steel pipe ASTMA Grade A OR B

24 Wheels
Type double flange wheel
Material of Wheels EN8/EN9
Hardness of Wheels 300-350 BHN
Size ( Dia. In MM ) - LT 160mm
Qty. 4 NOS
Size ( Dia. In MM ) - CT 160mm
Qty. 4 NOS

25 LT Rail
Size 50X50 Sq.Bar
Scope of Supply IN REVA SCOPE

26 LT DSL
Type Shrouded Bus Bar GI Conductor type
Scope of Supply IN REVA SCOPE

27 Bay Length 20 Meter
28 Ambient Temprature ( in deg C ) 45 Deg.
29 Approx. Wheel Load ( Ton ) ( Max. Static ) 1.74 TON
30 Type of Hook

MH PLAIN SHANK TRAPEZOIDAL SECTION
31 Provision of Safety Latch Yes
32 Couplings GEARED COUPLING
33 Bridge Construction I - BEAM
34 Buffers SPRING BUFFER IN LT AND RUBBER WIRE IN CT
35 Cables copper type
36 Radiography Yes
37 Hooks Yes
38 Lubrication Yes
39 Painting Yes
40 Control Panels Yes
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S.NO.

02

03

01

BUFFER

05

04

EN8/EN9

IS: 2062

04

QTY

01

02

MATERIAL

RUBBER04

01JUNCTION BOX STD.

FFL
(+)0.0 M12

00

6700 (span)

THRUST BALL BEARINGBEARING

SEAMLESS PIPE, ASTM A106/53, GR-A/B

160mm

CI. FG200 AS PER IS 210

EN-8/EN-9/C55Mn75

ANTI-FRICTION DEEP GROOVE BALL BEARING

ANTI-FRICTION DEEP GROOVE BALL BEARING

GROOVE DIA/O.D
SHEAVE

BEARING

MATERIAL

TYPE
MAKE

170/200 MM
SKF/NBC/TATA/NORMA/NRB/FAG

CONSTRUCTION/CORE

MIN. BREAKING LOAD
TENSILE STRENGTH
WIRE ROPE Ø/FALL

WHEELS HARDNESS

BEARING

MATERIAL

DIAMETER
QTY.

LOCATION

WIRE ROPE DRUM

WIRE ROPE

MATERIAL
MAKE

MAKE

TYPE
MAKE

100mm
05

C.T

170-190 BHN

6X36/STEEL CORE
USHA MARTIN 

180Kg/mm2(1770 N/mm2)
5.20 T AS PER  IS:(2266)

9/4

SKF/NBC/TATA/NORMA/NRB/FAG

04

L.T

TEFC,CLASS 'F' INSULATION 150 ST/HOUR,SQ.CASE,S4
 CRANE DUTY MOTOR,40% CDF,4P FOR MH& 4P FOR CT/LT,
 SUITABLE FOR AMBIENT 50°C, 415V±10% &  
50Hz±5%VARIATIONS.AS PER IS:325

GREASE 
15:1

TWO WAY LEVER/01+01
BCH/JAIBALAJI /SOC/KAKU/SCHNEIDER

ANTI-FRICTION DEEP GROOVE BALL BEARING/

PLAIN SHANK TRAPEZOIDAL SECTION
 CL.-2 OR MORE AS PER  IS:1875 & IS:15560

ANTI-FRICTION DEEP GROOVE BALL BEARING/

SKF/NBC/NORMA/TATA/FAG/NRBMAKE

LUBRICATION
REDUCTION

HOOK
TYPE

MAKE

BEARING

(C.T & L.T)

GEAR BOX TYPE
MAKE
LOCATION

BEARING

15:1

 SMRITI FORGING/REVA/KARACHIWALA/SARVODYA FORGING

TYPE

MAKE

GREASE

S.A.S ROLLER BEARING
TYPE

C.T
REVA

HELICAL

L.T

SIZE/RATING

LUBRICATIONGEAR BOX
(HOISTING)

BRAKE

REDUCTION

TYPE

MAKE
MAKE

TYPE   

LIMIT SWITCH

LOCATION
MAKE
TYPE/QTY.

TYPE

LOCATION

OIL SPLASH
83:1

HELICAL
REVA
EMCO/PETHE 

EM DC DISC TYPE

SNAP ACTION/02

M.H
12/3.2 KgM

MH

C.T
 06/0.41KgM

C.T

L.T

 06/0.41KgM

L.T

LHP/MARATHON/ABB/CGL/BBL

LOCATION

MOTOR
MAKE
KW/ QTY 

BILL OF MATERIAL
M.H
2.2/ 01

C.T
0.55 / 01 

L.T
0.55 / 02 

SKF/NBC/NORMA/TATA/NRB/FAG

SKF/NBC/TATA/NORMA/NRB/FAG

TAPER ROLLER BEARING

300-350 BHN

2.37 T

06 01CT DSL C/T TRACK STD.

LT WHEEL LOAD DIAGRAM

1200

1.8T
(WITH IMPACT)

(WITHOUT IMPACT)

1.8 T (APPX.)CRANE WEIGHT

HOIST WEIGHT

DRUM Ø

0.4T (APPX)

Ø220/600

HOISTING SPEED

C.T. SPEED

L.T. SPEED

LIFT 

SPAN

QTY

S.W.L

6.0 M

20 M

6.7 M

1 NO.

3T

EQUIP. NO. 11601.1

LOCATION

CLASS OF DUTY/ DESIGN 
CI - II (M5) IS : 3938,3177 & 807STANDARD

TRAVEL LENGTH

INDOOR

07 02LT MAINTENANCE PLATFORM IS: 2062

1. ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.
2. DIMENSIONS ARE SUBJECTED TO ±50mm VARIATION

NOTE:-

3. PAINTING :

4. * MARKED DIMENSION SHOULD BE FURNISHED BY CLIENT.

(EXCEPT SPAN & DIAGONAL)

5. LOAD TEST AS PER IS:3177-1999.

A) 2 COATS OF RED OXIDE ZINC CHROMATE- DFT / COAT -35 MICRONS
B) 2 COATS OF EPOXY BASED- DFT / COAT -25 MICRONS
C) SHADE GOLDEN YELLOW

6. OPERATION THROUGH PENDANT .

10
00

IS: 2062

12
00

17
00

240-280 BHN

55 HRC (MIN.)   
GEAR &  
PINION

MEDIUM ALLOY STEEL

MATERIAL

HARDNESS

20MnCr5 LOW CARBON

GEAR &  
PINION

MATERIAL

HARDNESS

08 01CONTROL PANEL STD.
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C OF RAILL
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MH HOOK
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MH HOOK
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R NO DATEREVISION    SIGN

CHKD.

OFFER  NO.

PROJECTION:-

APPD.

Faridabad -121004
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TAMILNADU GENERATION AND DISTRIBUTION  CORPORATION (TANGEDCO)

2X660 MW ENNORE SEZ COAL BASED STPP AT ASH DYKE OF NCTPS, CHENNAI.

SUB CONTRACTOR   :DE NORA INDIA LIMITED
                              KUNDAIM - GOA

ASSOCIATE PARTNER : DE NORA WATER TECHNOLOGIES, SINGAPORE BRANCH                                DE NORA

A

DATASHEET FOR INSTRUMENT 
AND ANALYSER (chlorine)

151

DD

Page 1 of 152

BHEL DOC. NO. 
PE-V11-412-174-

BHEL DOC. NO. : PE-V11-412-174-
A115

0

BHARAT HEAVY ELECTRICALS LTD 
PROJECT ENGINEERING MANAGEMENT.

This approval status shall be interpreted as laid down in the 
contract and it shall not relieve the contractor from the 
contractual obligation. 
APPROVAL CATEGORY AWARDED = II 
CAT I - Approved 
CAT II - Approved With Comments as Noted 
CAT III - Not Approved 
CAT IV - Reference Drawing 
DEPARTMENT MECHANICAL AUXILIARY
NAME:
FALGUNI SAHA 

2019.03.
22 
09:11:19 
+05'30'
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TAMILNADU GENERATION AND DISTRIBUTION CORPORATION LTD 
 

 

 

 

 

 

 

 From 
  Er. N.MALA, B.E, 
  Superintending Engineer/Electrical, 
  Thermal Hydro Projects /TANGEDCO, 
  5th floor, Western wing, 
  144, Anna salai,  Chennai-600002 
  Tel: 044-28521591, Mobile:+919445857544, 
  Email: sethhyp@tnebnet.org    

To 
Bharat Heavy Electricals Limited,  
POWER PROJECT ENGINEERING INSTITUTE 
HRD & ESI COMPLEX 
NOIDA - 201301(U.P) 
 

Lr No.SE/E/TH(P)/EE2/AEE/F. PEM /D.   255           / 19 dt.        20.03.2019 

Project Title 2x660 MW Supercritical Ennore SEZ TPP 

TANGEDCO Reference No. LOA.Lr No. CE/P/SE/M/P/EE-10/E/P/F.2X660 MW Ennore SEZ STPP/D 
60/14,  Dt.27.09.2014 

BHEL Reference No: 1.Desein Letter,  D- 4027/TANGEDCO/5739 dt 16.03.2019    
2.BHEL Letter.dt.05.03.2019.               

Subject DATASHEET FOR INSTRUMENT AND ANALYSER (chlorine) 
Sir, 
           Sub: TANGEDCO – Comments/Approval on the drawings/documents submitted by M/s BHEL-Reg. 
 
           The comments/approval on the drawings/documents submitted by M/s BHEL on the above subject 
vide M/s. BHEL transmittal under reference is furnished below.  
 

Sl 
No 

DRG/DOC No  DESCRIPTION Rev No. Status Remarks 

1 PE-V11-412-174-
A115 

DATASHEET FOR 
INSTRUMENT AND 
ANALYSER (chlorine) 

00 03 M/s BHEL is requested 
to attend the comments 
given in the annexure 
and resubmit the 
revised document for 
approval. 

Status : Category 1- Approved.  Category: 2 – Approved with comments, Resubmit for approval under 
Category 1.   Category 3 – Not approved (See attachment Memo) Resubmit for approval.  Category 4 – 
Information furnished is noted. 

                                                                                                              Yours faithfully,  
 

                                                                                                                     
                                                                                             Sd- 20.03.2019 

                                                                                              Superintending Engineer/Electrical 
                                                                                               Thermal Hydro Project/TANGEDCO                                                         
 

Copy to Shri E.V. Anand / DESEIN Pvt. Ltd.,   Consulting Engineers, Desein House, Greater Kailash-II 
NewDelhi-110048.  
Copy Submitted to The Chief Engineer/Civil/Projects/Ennore SEZ TPP,Athipattu, Chennai 120. 
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ANNEXURE 

S.No. Comments BHEL Reply 
1.  Title of the document shall also include the package name.   

2.  Index Sheet shall be included.  
3.  KKS tag no and quantities for each instrument shall be provided as same indicated in the approved P&ID.  
4.  Each KKS tag no. shall have prefix 10 or 20 or 90 as per requirements in line with specification depending on 

allocation for respective unit or for common system.  
 

5.  Origin of country shall be indicated for complete unit (Sensor & Transmitter) in line with approved vendor list.   

6.  Vendor name shall be as per approved vendor list only. BHEL is advised to also enclosed the copy of approved 
vendor list accordingly.  

 

7.  All field instruments shall be weatherproof, drip tight, dust tight and splash proof suitable for use under outdoor 
ambient conditions prevalent in the subject plant. All field-mounted instruments shall be mounted in suitable 
locations where maximum accessibility for maintenance is achieved. 

 

8.  The enclosures of all electronic instruments shall conform to IP-65 unless otherwise specified (Explosion proof for 
NEC article 500, class 1, Division 1 area & flame proof) and an anti-corrosive paint shall be applied to the field 
mounted enclosures / instruments. 

 

9.  All the field instruments shall also be provided with SS tag nameplate and double compression type Nickel-plated 
brass cable gland. 

 

10.  Snubbers/Pulsation dampners shall be used, where the process media is unstable for measurement such as the 
discharge of a pump as per technical specification Vol. V, cl.no. 3.03.01, 3.03.02, 3.03.03 and Technical 
specification/Contract Vol. VII, Installation drawings. 

 

11.  BHEL to also note as per TANGEDCO’s Letter no: SE/E/T&H(P)/EE-8 /F.2x660MW Ennore SEZ STPP/D 95 / 15 , 
dated 01.07.2015 for Sea/Saline water services, following shall be applicable:- 

 

i.  For Low Pressure application, MOC of impulse tubing & impulse pipe shall be CPVC (3/8”) Sch 80 or better, 
Industrial grade up to manifold. MOC of impulse tubing, fittings (from manifold to instrument) and manifold shall 
be super duplex SS. 

 

ii.  As per EDN DOCUMENT, ASTM D1784 CPVC PIPE(INDUSTRIAL GRADE) ‐ 1/2”NB SCH 80 
SHALL be included. 

 

iii.  For High pressure application, MOC of Impulse tubing, impulse pipes, fittings and manifold shall be super duplex 
SS (1/2”). BHEL to follow the above requirements in totality. 

 

12.  BHEL to ensure the compliance of specification, Vol. V, Chapter 3, cl. No. 3.03.01 for Pressure transmitters and 
Diff. Pressure Transmitters.  

 

i.  BHEL to ensure that complete Electrical Signals and Interfacing signals shall be included in the I/O List in line with 
final approved sub-Vendor drgs/documents. 

 

ii.  BOM shall be updated as per final approved P&IDs.   

iii.  Type of sensor shall be specified inline with technical specifications vol. V, Ch-3, cl. No. 3.03.01.   
iv.  Origin of country shall be indicated for complete unit (Sensor & Transmitter) in line with approved vendor list.   

v.  Stability of +/- 0.15% of URL for 5 years.  
vi.  Local indication with LCD indicator (5 digit) with scale of Engg. Units  
vii.  Span and Zero - Locally adjustable, non-interacting  
viii.  Zero suppression / elevation facility.   
ix.  Electrical connection Suitable for Plug in type connection (Both  

side of transmitter), unused entry with blind plug. 
 

x.  Manifold should not be mounted on the transmitter, Manifold shall be non-integral and standalone type.  

xi.  Turn down ratio shall be 1 :100.   
xii.  Accuracy shall be +/- 0.04%.   
xiii.  In line with specification, Vol. V, Chapter 3, Counter and mating flange (SS316 material), fastener, gaskets, Nuts, 

bolts etc. shall also be included, wherever required. 
 

xiv.  Material for enclosures and wetted part shall be suitable for sea water and saline conditions at site and process 
medium.  

 

13.  Please confirm compliance the following as per specification, Vol. V, Chapter 3, cl. No. 3.03.12 for USLT:- 
Complete details shall be included in the data sheets accordingly. 

 

i.  Operating frequency range shall be 10 KHz to 50 KHz (typical).  
ii.  Head mounted alpha-numeric back lit LCD/LED display is provided.  
iii.  Calibration and configuration is accessible from front of panel & HART calibrator.  

iv.  Status for power, Hi / Lo / V. Hi / V. Lo- level indication, fault etc. are available.   
v.  Diagnostic is available on line.   
vi.  2SPDT Potential free changeover contacts @ 8A 230V AC are provided.   
vii.  Accuracy and repeatability are +/- 0.25% of span or better  
viii.  Resolution is +/- 0.1% of span  
ix.  Temperature compensation is provided with the sensor.   
x.  Enclosure is provided with minimum IP-67 protection class and Epoxy painted die cast Aluminum or SS316L 

housing. 
 

xi.  Operating frequency range shall be 10 KHz to 50 KHz (typical).  
xii.  BOM shall be updated as per final approved P&IDs.  
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S.No. Comments BHEL Reply 
xiii.  In line with specification, Vol. V, Chapter 3, Counter and mating flange (SS316 material), fastener, gaskets, Nuts, 

bolts etc. shall also be included, wherever required. 
 

xiv.  Signal and Electrical connection shall be screwed connection with double compression type Nickel-plated 
brass/SS316 cable glands. Please check & confirm the requirements.  

 

xv.  All the outdoor field instruments such as analysers/transmitters/meters etc. shall be provided with suitable Free 
standing cabinet(s)/panel/rack so that the equipments are protected against rain/ sunlight etc. Please confirm & 
comply.  

 

xvi.  SS Tag Plate with detail description & Tag. No. shall be provided.  
14.  Please confirm compliance the following as per specification, Vol. V, Chapter 3, cl. No. 3.03.14 for Radar type LT:- 

Complete details shall be included in the data sheets accordingly.  
 

i.  Flange rating and material shall be ANSI 300 lb SS316L material respectively.   
ii.  LCD digital local display shall be provided.   
iii.  Diagnostic is available on line.   
iv.  Electromagnetic compatibility shall be as per EN 61326.   
v.  Resolution is +/- 1 mm.   
vi.  Enclosure is provided with minimum IP-67 protection class and Epoxy painted die cast Aluminum or SS316L 

housing. 
 

vii.  In line with specification, Vol. V, Chapter 3, Counter and mating flange (SS316 material), fastener, gaskets, Nuts, 
bolts etc. shall also be included, wherever required. 

 

viii.  Signal and Electrical connection shall be screwed connection with double compression type Nickel-plated 
brass/SS316 cable glands. Please check & confirm the requirements.  

 

ix.  All the outdoor field instruments such as analysers/transmitters/meters etc. shall be provided with suitable Free 
standing cabinet(s)/panel/rack so that the equipments are protected against rain/ sunlight etc. Please confirm & 
comply.  

 

x.  SS Tag Plate with detail description & Tag. No. shall be provided.  

15.  BHEL to ensure the compliance of specification, Vol. V, Chapter 3, cl. No. 3.03.03 for Pressure Gauges and Diff 
Pressure Gauges .  

 

i.  Case material shall be SS 316/ Die-cast aluminum with stoved enamel black finish. Epoxy coating shall be 
provided for corrosive atmosphere. 

 

ii.  Please include the type of sensors for pressure Gauges as per specification depending upon pressure ranges.   
iii.  Over range protection shall be 150 percent (%) of full scale inline with technical specifications vol. V, Ch-3, cl. No. 

3.03.03. 
 

iv.  Material of movement shall be SS316 instead of SS304 inline with technical specifications vol. V, Ch-3, cl. No. 
3.03.03.  

 

v.  Scale detail shall be added like 270 degree dial rotation/deflection.  
Graduations in black lines on white dial provided with glass cover. Smallest scale division shall be one (1) percent 
of full scale value or smaller .Pointer stop for all gauges 

 

vi.  External zero adjustment shall be provided inline with technical specifications vol. V, Ch-3, cl. No. 3.03.03.  
vii.  As per technical specification, Vol. V, Ch-3, cl. No. 3.03.03, BHEL to provide  

Rubber blow out disc with open front construction for Ranges 5 to 20 Kg/cm2. 
 

viii.  As per technical specification, Vol. V, Ch-3, cl. No. 3.03.03, BHEL to provide Neoprene safety diaphragm at the 
back with solid front construction for Ranges above 20 Kg/cm2. 

 

ix.  BOM shall be updated as per final approved P&IDs.   
x.  Material for enclosures and wetted part shall be suitable for sea water and saline conditions at site and process 

medium.  
 

16.  Please confirm compliance the specification, Vol. V, Chapter 5, cl. No. 5.20.00 for residual chlorine analyser. 
Emerson make is approved make, Please confirm.  

 

i.  Power supply to analysers shall be indicated from UPS only.   
ii.  All major equipment/systems shall be served from UPS through redundant two 100% capacity feeders (from 

2x100% ACDB) with a automatic change over at load point to ensure un-interrupted supply even on loss of one 
feeder as described elsewhere in the specifications, Vol. V, chapter 2. Power supply to analysers shall be 
designed accordingly.  

 

iii.  Each and every analyser shall be provided with HART protocol. In case same is not available, same shall be 
provided with alternative protocol like Modbus/profibus etc.  

 

iv.  All analysers shall be supplied with chemicals/regents required for 12 months operation. Bidder shall also provide 
start up kits, buffer solution for pH and conductivity analyzer. The analyser supplier shall submit the preparation 
procedure / formula of the reagent to be used in analyser solution. 

 

v.  In line with specification, Vol. V, Chapter 3, Counter and mating flange (SS316 material), fastener, gaskets, Nuts, 
bolts etc. shall also be included, wherever required. 

 

vi.  Signal and Electrical connection shall be screwed connection with double compression type Nickel-plated 
brass/SS316 cable glands. Please check & confirm the requirements.  

 

vii.  All the outdoor field instruments such as analysers/transmitters/meters etc. shall be provided with suitable Free 
standing cabinet(s)/panel/rack so that the equipments are protected against rain/ sunlight etc. Please confirm & 
comply.  

 

viii.  SS Tag Plate with detail description & Tag. No. shall be provided.  
ix.  Material of seamless tubes shall be corrected as Super duplex SS.   
x.  Double compression type fittings shall be provided.   
xi.  Gold Cathode/Silver Anode electrode shall be provided.   
xii.  Auto built in temperature compensation with PT 100 sensor shall be provided.  

xiii.  Resolution and diagnostic features shall be provided.   
17.  Please confirm compliance the following as per specification, Vol. V, Chapter 3, cl. No. 3.03.05 for RTD:- Complete 

details shall be included in the data sheets accordingly.  
 

i.  4 wire duplex RTD shall be provided.   
ii.  Threaded union (SS316) 1/2" NPT (F) with two nipples of SS 316 having 1/2"NPT(M) threads at both ends shall be 

provided instead of SS304 material. 
 

iii.  Response time shall be indicated with thermowell/protective sheath as 30 seconds and 6-10 seconds without 
thermowell. 
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S.No. Comments BHEL Reply 
iv.  Electrical connection shall be Gold plated Plug in type, Double entry, one unused entry with blind plug.   
v.  In line with specification, Vol. V, Chapter 3, Counter and mating flange (SS316 material), fastener, gaskets, Nuts, 

bolts etc. shall also be included, wherever required. 
 

vi.  SS Tag Plate with detail description & Tag. No. shall be provided.  
vii.  Insulation resistance shall be More than 1000 M Ohms at Ambient temperature  
viii.  Magnesium Oxide shall be provided with high purity of 99.4% minimum  
ix.  BHEL to provide detailed calculation for thermowell as per ASME – PTC-19.3 (latest edition). 

“All Thermowells in high velocity steam service shall be checked for Strouhal’s frequency limit to arrive at a safer 
size and design of Thermowells”. 

 

x.  Double cable entry shall be provided, unused cable entry shall be provided with blind metal plug. All the field 
instruments shall also be provided with SS tag nameplate. Counter and mating flange (SS316 material), fastener, 
gaskets, Nuts, bolts etc. shall also be included wherever required with the field instruments. 

 

xi.  BOM shall be updated as per final approved P&IDs.   
xii.  Material for enclosures and wetted part shall be suitable for sea water and saline conditions at site and process 

medium.  
 

18.  BHEL to provide Temperature transmitters, wherever Temperature measurement is required for monitoring 
purpose only as per technical specification, Vol. V. cl. no. 3.02.00 (xxi), cl. no. 9.04.00 (vii-2-iv and vii-2-v) and 
Post Bid resolution Annex-7 (27). RTD or Thermocouple used for any control/interlock/protection shall be directly 
wired to control system. Please review and revise the list accordingly. 

 

i.  Please confirm compliance the following as per specification, Vol. V, Chapter 3, cl. No. 3.03.04 :- Complete details 
shall be included in the data sheets accordingly.  

 

ii.  SS Tag Plate with detail description & Tag. No. shall be provided.  
iii.  BOM shall be updated as per final approved P&IDs.   
iv.  Dual input TT shall be provided.   
v.  Temp. Transmitter shall be extremely stable against Ambient temp variation, The accuracy figure shall be inclusive 

of effect due to ambient temperature variation. 
 

vi.  Accuracy of +/- 0.10%.  
vii.  Local indication with LCD indicator (5 digit) with scale of Engg. Units  
viii.  Span and Zero - Locally adjustable, non-interacting  
ix.  Calibration as per NIST monograph 125 for T/C & European Curve Alpha = 0.00385 for RTD .  

x.  Electrical connection Suitable for Plug in type connection (Both  
side of transmitter), unused entry with blind plug. 

 

xi.  Auto calibration is provided.   
xii.  Burn out protection upscale is provided.  
xiii.  Input - output isolation is provided.  
xiv.  Circuit ungrounded is provided.  

                                                                                       

 

                                                                          Sd- 20.03.2019 

                                                                   Superintending Engineer / THP  
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR PRESSURE TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev
1 Tag No. 90PBM21CP003, 90PBM21CP004, 90PBM21CP005

2 Quantity 3

3 Service PRESSURE AT DISCHARGE OF STRAINER  

4 Instrument Type COPLANAR PRESSURE TRANSMITTER

5 Duty CONTINUOUS

6 Fluid SEAWATER 

7 Specific Gravity 1.020

8 Design Temperature
Deg. C 50

9 Design Pressure
Kg/Cm2 5

10 Operating Flow m3/Hr 150 - 175 

11 Operating Pressure Kg/Cm2 1  ~ 2

12 Operating Temperature Deg. C 25 ~ 32

13 Humidity % 5 ~ 100

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 66

16 Elect. conn size    Type M20 X 1.5 

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material STAINLESS STEEL

20 Desplay type LCD display

21 Instrument Range –393 to 1000 inH2O (–0,97 to 2,48 bar)

22 Seal type Isolating Diaphragm 

23 Process conn size 1/2  NPT female

24 Process conn type Threaded

25 Diaphragm / Wetted Parts material Alloy - 400 ( Monel )

26 Mounting type 2 " Pipe Mount

27 Mounting Bracket Stainless steel

28 Fill fluid material Silicone Oil

29 Overall Acuracy ± 0.04% Of Span

30 Stability ±0.2% of URL for Ten years

31 Make EMERSON PROCESS MANAGEMENT
32 Model Number 3051CG3A44A1KM5B4L4D4Q4

Pressure Output signal 4 mA 20 mA 0 Kg/Cm2 2 Kg/Cm2

 Local SS Tag Plate 

Coplanar flange bracket, all SST, 2-in. pipe and panel

GENERAL

PROCESS 
CONDITIONS

MISCELLANEOUS

TRANSMITTER

SEALS

ACCESSORIES

INSTRUMENT INDEX

Measurment/ Test Input Min Range Input Max range Output Min Range Output Max range
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR :

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR PRESSURE TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115
Rev

1 Tag No. 90PBM23CP001, 90PBM23CP002

2 Quantity 2

3 Service PRESSURE AT DISCHARGE OF SEAWATER BOOSTER PUMP

4 Instrument Type COPLANAR PRESSURE TRANSMITTER

5 Duty CONTINUOUS

6 Fluid SEAWATER 

7 Specific Gravity 1.020

8 Design Temperature
Deg. C 50

9 Design Pressure
Kg/Cm2 5

10 Operating Flow m3/Hr 140 - 150 

11 Operating Pressure Kg/Cm2 2  ~ 2.5

12 Operating Temperature Deg. C 25 ~ 32

13 Humidity % 5 ~ 100

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 66

16 Elect. conn size    Type M20 X 1.5 

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material STAINLESS STEEL

20 Desplay type LCD display

21 Instrument Range –14.2 to 300 psi (–0,97 to 20,68 bar)

22 Seal type Isolating Diaphragm 

23 Process conn size 1/2  NPT female

24 Process conn type Threaded

25 Diaphragm / Wetted Parts material Alloy - 400 ( Monel )

26 Mounting type 2 " Pipe Mount

27 Mounting Bracket Stainless steel

28 Fill fluid material Silicone Oil

29 Overall Acuracy ± 0.04% Of Span

30 Stability ±0.2% of URL for Ten years

31 Make EMERSON PROCESS MANAGEMENT
32 Model Number 3051CG4A44A1KM5B4L4D4Q4

Pressure Output signal 4 mA 20 mA 0 Kg/Cm2 5 Kg/Cm2

 Local SS Tag Plate 

Coplanar flange bracket, all SST, 2-in. pipe and panel

GENERAL

PROCESS 
CONDITIONS

TRANSMITTER

SEALS

MISCELLANEOUS

Output Max range

ACCESSORIES

INSTRUMENT INDEX

Measurment/ Test Input Min Range Input Max range Output Min Range
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR PRESSURE TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev
1 Tag No. 90PBM41CP001, 90PBM42CP001

2 Quantity 2

3 Service DISCHARGE OF CONTINOUS DOSING PUMP

4 Instrument Type COPLANAR PRESSURE TRANSMITTER

5 Duty CONTINUOUS

6 Fluid SEAWATER + SODIUM HYPOCHLORITE

7 Specific Gravity 1.022

8 Design Temperature
Deg. C 50

9 Design Pressure
Kg/Cm2 5

10 Operating Flow m3/Hr 120

11 Operating Pressure Kg/Cm2 3.2

12 Operating Temperature Deg. C 25 ~ 37

13 Humidity % 5 ~ 100

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 66

16 Elect. conn size    Type M20 X 1.5 

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material STAINLESS STEEL

20 Desplay type LCD display

21 Instrument Range –14.2 to 300 psi (–0,97 to 20,68 bar)

22 Seal type Isolating Diaphragm 

23 Process conn size 1/2  NPT female

24 Process conn type Threaded

25 Diaphragm / Wetted Parts material Alloy - 400 ( Monel )

26 Mounting type 2 " Pipe Mount

27 Mounting Bracket Stainless steel

28 Fill fluid material Silicone Oil

29 Overall Acuracy ± 0.04% Of Span

30 Stability ±0.2% of URL for Ten years

31 Make EMERSON PROCESS MANAGEMENT
32 Model Number 3051CG4A44A1KM5B4L4D4Q4

Pressure Output signal 4 mA 20 mA 0 Kg/Cm2 5 Kg/Cm2

 Local SS Tag Plate 

Coplanar flange bracket, all SST, 2-in. pipe and panel

TRANSMITTER

SEALS

MISCELLANEOUS

INSTRUMENT INDEX

Measurment/ Test

GENERAL

PROCESS 
CONDITIONS

Input Min Range Input Max range Output Min Range Output Max range

ACCESSORIES
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR PRESSURE TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115
Rev

1 Tag No. 90PBM43CP001, 90PBM44CP001,  90PBM45CP001

2 Quantity 3

3 Service DISCHARGE OF SHOCK DOSING PUMP

4 Instrument Type COPLANAR PRESSURE TRANSMITTER

5 Duty CONTINUOUS

6 Fluid SEAWATER + SODIUM HYPOCHLORITE

7 Specific Gravity 1.022

8 Design Temperature
Deg. C 50

9 Design Pressure
Kg/Cm2 5

10 Operating Flow m3/Hr 120

11 Operating Pressure Kg/Cm2 3.2

12 Operating Temperature Deg. C 25 ~ 37

13 Humidity % 5 ~ 100

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 66

16 Elect. conn size    Type M20 X 1.5 

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material STAINLESS STEEL

20 Desplay type LCD display

21 Instrument Range –14.2 to 300 psi (–0,97 to 20,68 bar)

22 Seal type Isolating Diaphragm 

23 Process conn size 1/2  NPT female

24 Process conn type Threaded

25 Diaphragm / Wetted Parts material Alloy - 400 ( Monel )

26 Mounting type 2 " Pipe Mount

27 Mounting Bracket Stainless steel

28 Fill fluid material Silicone Oil

29 Overall Acuracy ± 0.04% Of Span

30 Stability ±0.2% of URL for Ten years

31 Make EMERSON PROCESS MANAGEMENT
32 Model Number 3051CG4A44A1KM5B4L4D4Q4

Pressure Output signal 4 mA 20 mA 0 Kg/Cm2 5 Kg/Cm2

 Local SS Tag Plate 

Coplanar flange bracket, all SST, 2-in. pipe and panel

SEALS

MISCELLANEOUS

INSTRUMENT INDEX

Measurment/ Test Input Min Range Input Max range Output Min Range Output Max range

ACCESSORIES

GENERAL

PROCESS 
CONDITIONS

TRANSMITTER
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR PRESSURE TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev
1 Tag No. 90PBM43CP002, 90PBM44CP002

2 Quantity 2

3 Service DISCHARGE OF SHOCK DOSING PUMP COMMON HEADER FOR UNIT- 1 / 2

4 Instrument Type COPLANAR PRESSURE TRANSMITTER

5 Duty CONTINUOUS

6 Fluid SEAWATER + SODIUM HYPOCHLORITE

7 Specific Gravity 1.022

8 Design Temperature
Deg. C 50

9 Design Pressure
Kg/Cm2 5

10 Operating Flow m3/Hr 240

11 Operating Pressure Kg/Cm2 3.2

12 Operating Temperature Deg. C 25 ~ 37

13 Humidity % 5 ~ 100

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 66

16 Elect. conn size    Type M20 X 1.5 

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material STAINLESS STEEL

20 Desplay type LCD display

21 Instrument Range –14.2 to 300 psi (–0,97 to 20,68 bar)

22 Seal type Isolating Diaphragm 

23 Process conn size 1/2  NPT female

24 Process conn type Threaded

25 Diaphragm / Wetted Parts material Alloy - 400 ( Monel )

26 Mounting type 2 " Pipe Mount

27 Mounting Bracket Stainless steel

28 Fill fluid material Silicone Oil

29 Overall Acuracy ± 0.04% Of Span

30 Stability ±0.2% of URL for Ten years

31 Make EMERSON PROCESS MANAGEMENT
32 Model Number 3051CG4A44A1KM5B4L4D4Q4

Pressure Output signal 4 mA 20 mA 0 Kg/Cm2 5 Kg/Cm2

 Local SS Tag Plate 

Coplanar flange bracket, all SST, 2-in. pipe and panel

SEALS

MISCELLANEOUS

GENERAL

PROCESS 
CONDITIONS

TRANSMITTER

Input Max range Output Min Range Output Max range

ACCESSORIES

INSTRUMENT INDEX

Measurment/ Test Input Min Range
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR PRESSURE TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev
1 Tag No. 90PBM46CP001, 90PBM47CP001

2 Quantity 2

3 Service DISCHARGE OF CONTINOUS DOSING PUMP AT PTP

4 Instrument Type COPLANAR PRESSURE TRANSMITTER

5 Duty CONTINUOUS

6 Fluid SEAWATER + SODIUM HYPOCHLORITE

7 Specific Gravity 1.022

8 Design Temperature
Deg. C 50

9 Design Pressure
Kg/Cm2 5

10 Operating Flow m3/Hr 9

11 Operating Pressure Kg/Cm2 3.2

12 Operating Temperature Deg. C 25 ~ 37

13 Humidity % 5 ~ 100

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 66

16 Elect. conn size    Type M20 X 1.5 

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material STAINLESS STEEL

20 Desplay type LCD display

21 Instrument Range –14.2 to 300 psi (–0,97 to 20,68 bar)

22 Seal type Isolating Diaphragm 

23 Process conn size 1/2  NPT female

24 Process conn type Threaded

25 Diaphragm / Wetted Parts material Alloy - 400 ( Monel )

26 Mounting type 2 " Pipe Mount

27 Mounting Bracket Stainless steel

28 Fill fluid material Silicone Oil

29 Overall Acuracy ± 0.04% Of Span

30 Stability ±0.2% of URL for Ten years

31 Make EMERSON PROCESS MANAGEMENT
32 Model Number 3051CG4A44A1KM5B4L4D4Q4

Pressure Output signal 4 mA 20 mA 0 Kg/Cm2 5 Kg/Cm2

 Local SS Tag Plate 

Coplanar flange bracket, all SST, 2-in. pipe and panel

Output Min Range Output Max range

PROCESS 
CONDITIONS

TRANSMITTER

INSTRUMENT INDEX

SEALS

MISCELLANEOUS

GENERAL

ACCESSORIES

Measurment/ Test Input Min Range Input Max range
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR PRESSURE TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev
1 Tag No. 90PBM62CP001

2 Quantity 1

3 Service PRESSURE AT DISCHARGE OF NEUTRALIZATION PIT PUMP

4 Instrument Type IN LINE GAUGE PRESSURE TRANSMITTER

5 Duty CONTINUOUS

6 Fluid Nutralised Acid 

7 Specific Gravity 1.025

8 Design Temperature
Deg. C 50

9 Design Pressure
Kg/Cm2 5

10 Operating Flow m3/Hr 2

11 Operating Pressure Kg/Cm2 1.2

12 Operating Temperature Deg. C 25 ~ 32

13 Humidity % 5 ~ 100

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 66

16 Elect. conn size    Type M20 X 1.5 

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material STAINLESS STEEL

20 Desplay type LCD display

21 Instrument Range –14.7 to 150 psi (–1,01 to 10,34 bar)

22 Seal type Isolating Diaphragm 

23 Process conn size 1/2  NPT female

24 Process conn type Threaded

25 Diaphragm / Wetted Parts material Hastalloy C - 276

26 Mounting type 2 " Pipe Mount

27 Mounting Bracket Stainless steel

28 Fill fluid material Silicone Oil

29 Overall Acuracy ± 0.04% Of Span

30 Stability ±0.2% of URL for Ten years

31 Make EMERSON PROCESS MANAGEMENT
32 Model Number 3051TG2A2B31KM5B4D4

Pressure Output signal 4 mA 20 mA 0 Kg/Cm2 3 Kg/Cm2

 Local SS Tag Plate 

Bracket for 2-in. pipe or panel mounting, all SST

GENERAL

PROCESS 
CONDITIONS

TRANSMITTER

SEALS

MISCELLANEOUS

Output Min Range Output Max range

ACCESSORIES

INSTRUMENT INDEX

Measurment/ Test Input Min Range Input Max range
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR :

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR PRESSURE TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev
1 Tag No. 90PBM51CP001

2 Quantity 1

3 Service DISCHARGE OF HCL UNLOADING PUMP

4 Instrument Type IN LINE GAUGE PRESSURE TRANSMITTER

5 Duty CONTINUOUS

6 Fluid 33% Hydrochloric Acid

7 Specific Gravity 1.025

8 Design Temperature
Deg. C 50

9 Design Pressure
Kg/Cm2 5

10 Operating Flow m3/Hr 10

11 Operating Pressure Kg/Cm2 1.5

12 Operating Temperature Deg. C 25 ~ 32

13 Humidity % 5 ~ 100

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 66

16 Elect. conn size    Type M20 X 1.5 

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material STAINLESS STEEL

20 Desplay type LCD display

21 Instrument Range –14.7 to 150 psi (–1,01 to 10,34 bar)

22 Seal type Isolating Diaphragm 

23 Process conn size 1/2  NPT female

24 Process conn type Threaded

25 Diaphragm / Wetted Parts material Hastalloy C - 276

26 Mounting type 2 " Pipe Mount

27 Mounting Bracket Stainless steel

28 Fill fluid material Silicone Oil

29 Overall Acuracy ± 0.04% Of Span

30 Stability ±0.2% of URL for Ten years

31 Make EMERSON PROCESS MANAGEMENT
32 Model Number 3051TG2A2B31KM5B4D4

Pressure Output signal 4 mA 20 mA 0 Kg/Cm2 2.5 Kg/Cm2

 Local SS Tag Plate 

Bracket for 2-in. pipe or panel mounting, all SST

TRANSMITTER

INSTRUMENT INDEX

Measurment/ Test

GENERAL

PROCESS 
CONDITIONS

SEALS

MISCELLANEOUS

Input Min Range Input Max range Output Min Range Output Max range

ACCESSORIES
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR :

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR PRESSURE TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev
1 Tag No. 90PBM52CP001

2 Quantity 1

3 Service DISCHARGE OF ACID CLEANING PUMP

4 Instrument Type IN LINE GAUGE PRESSURE TRANSMITTER

5 Duty CONTINUOUS

6 Fluid Diluted Hydrochloric Acid

7 Specific Gravity 1.025

8 Design Temperature
Deg. C 50

9 Design Pressure
Kg/Cm2 5

10 Operating Flow m3/Hr 20

11 Operating Pressure Kg/Cm2 2

12 Operating Temperature Deg. C 25 ~ 32

13 Humidity % 5 ~ 100

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 66

16 Elect. conn size    Type M20 X 1.5 

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material STAINLESS STEEL

20 Desplay type LCD display

21 Instrument Range –14.7 to 150 psi (–1,01 to 10,34 bar)

22 Seal type Isolating Diaphragm 

23 Process conn size 1/2  NPT female

24 Process conn type Threaded

25 Diaphragm / Wetted Parts material Hastalloy C - 276

26 Mounting type 2 " Pipe Mount

27 Mounting Bracket Stainless steel

28 Fill fluid material Silicone Oil

29 Overall Acuracy ± 0.04% Of Span

30 Stability ±0.2% of URL for Ten years

31 Make EMERSON PROCESS MANAGEMENT
32 Model Number 3051TG2A2B31KM5B4D4

Pressure Output signal 4 mA 20 mA 0 Kg/Cm2 3 Kg/Cm2

 Local SS Tag Plate 

Bracket for 2-in. pipe or panel mounting, all SST

MISCELLANEOUS

GENERAL

PROCESS 
CONDITIONS

TRANSMITTER

SEALS

Output Max range

ACCESSORIES

INSTRUMENT INDEX

Measurment/ Test Input Min Range Input Max range Output Min Range
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR :

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR PRESSURE TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115
Rev

1 Tag No. 90PBM81CP004, 90PBM82CP004

2 Quantity 2

3 Service SUCTION OF DOSING PUMP AT SEA WATER INTAKE

4 Instrument Type COPLANAR PRESSURE TRANSMITTER

5 Duty CONTINUOUS

6 Fluid SEAWATER + SODIUM HYPOCHLORITE

7 Specific Gravity 1.022

8 Design Temperature
Deg. C 50

9 Design Pressure
Kg/Cm2 5

10 Operating Flow m3/Hr 12

11 Operating Pressure Kg/Cm2 0.2

12 Operating Temperature Deg. C 25 ~ 37

13 Humidity % 5 ~ 100

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 66

16 Elect. conn size    Type M20 X 1.5 

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material STAINLESS STEEL

20 Desplay type LCD display

21 Instrument Range –393 to 1000 inH2O (–0,97 to 2,48 bar)

22 Seal type Isolating Diaphragm 

23 Process conn size 1/2  NPT female

24 Process conn type Threaded

25 Diaphragm / Wetted Parts material Alloy - 400 ( Monel )

26 Mounting type 2 " Pipe Mount

27 Mounting Bracket Stainless steel

28 Fill fluid material Silicone Oil

29 Overall Acuracy ± 0.04% Of Span

30 Stability ±0.2% of URL for Ten years

31 Make EMERSON PROCESS MANAGEMENT
32 Model Number 3051CG3A44A1KM5B4L4D4

Pressure Output signal 4 mA 20 mA 0 Kg/Cm2 1 Kg/Cm2

 Local SS Tag Plate 

Coplanar flange bracket, all SST, 2-in. pipe and panel

GENERAL

PROCESS 
CONDITIONS

Input Max range Output Min Range Output Max range

ACCESSORIES

INSTRUMENT INDEX

Measurment/ Test Input Min Range

TRANSMITTER

SEALS

MISCELLANEOUS
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR PRESSURE TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115
Rev

1 Tag No. 90PBM81CP003, 90PBM82CP003

2 Quantity 2

3 Service DISCHARGE OF DOSING PUMP AT SEA WATER INTAKE

4 Instrument Type COPLANAR PRESSURE TRANSMITTER

5 Duty CONTINUOUS

6 Fluid SEAWATER + SODIUM HYPOCHLORITE

7 Specific Gravity 1.022

8 Design Temperature
Deg. C 50

9 Design Pressure
Kg/Cm2 5

10 Operating Flow m3/Hr 12

11 Operating Pressure Kg/Cm2 3.2

12 Operating Temperature Deg. C 25 ~ 37

13 Humidity % 5 ~ 100

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 66

16 Elect. conn size    Type M20 X 1.5 

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material STAINLESS STEEL

20 Desplay type LCD display

21 Instrument Range –14.2 to 300 psi (–0,97 to 20,68 bar)

22 Seal type Isolating Diaphragm 

23 Process conn size 1/2  NPT female

24 Process conn type Threaded

25 Diaphragm / Wetted Parts material Alloy - 400 ( Monel )

26 Mounting type 2 " Pipe Mount

27 Mounting Bracket Stainless steel

28 Fill fluid material Silicone Oil

29 Overall Acuracy ± 0.04% Of Span

30 Stability ±0.2% of URL for Ten years

31 Make EMERSON PROCESS MANAGEMENT
32 Model Number 3051CG4A44A1KM5B4L4D4

Pressure Output signal 4 mA 20 mA 0 Kg/Cm2 4 Kg/Cm2

 Local SS Tag Plate 

Coplanar flange bracket, all SST, 2-in. pipe and panel

Measurment/ Test Input Min Range Input Max range Output Min Range Output Max range

PROCESS 
CONDITIONS

TRANSMITTER

INSTRUMENT INDEX

GENERAL

SEALS

MISCELLANEOUS

ACCESSORIES
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF PRESSURE DIFFERENTIAL TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115
Rev

1 Tag No. 90PBM21CP002, '90PBM22CP002

2 Quantity 2

3 Service ACROSS SELF-CLEANING STRAINER

4 Instrument Type COPLANAR DIFFERENTIAL PRESSURE TRANSMITTER

5 Duty CONTINUOUS

6 Fluid SEAWATER 

7 Specific Gravity 1.020

8 Operating Flow m3/Hr  150 ~ 180

9 Operating Pressure Kg/Cm2 3

10 Operating Temperature Deg. C 25 ~ 32

11 Design Temperature Deg C 50
12 Design Pressure Kg/Cm2 5
13 Humidity % 5 ~ 100

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 66

16 Elect. conn size    Type M20 X 1.5 

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material STAINLESS STEEL

20 Desplay type LCD display

21 Instrument Range –393 to 1000 inH2O (–0,97 to 2,48 bar)

22 Seal type Isolating Diaphragm 

23 Process conn size 1/2  NPT female

24 Process conn type Threaded

25 Diaphragm / Wetted Parts material Alloy - 400 ( Monel )

26 Mounting type 2 " Pipe Mount

27 Mounting Bracket Stainless steel

28 Fill fluid material Silicone Oil

29 Overall Acuracy ± 0.04% Of Span

30 Stability ±0.2% of URL for Ten years

31 Make EMERSON PROCESS MANAGEMENT
32 Model Number 3051CG3A44A1KM5B4L4D4

Diff pressure Output signal 4 mA 20 mA 0 Kg/Cm2 2 Kg/Cm2

 Local SS Tag Plate 

Coplanar flange bracket, all SST, 2-in. pipe and panel

Output Min Range Output Max range

ACCESSORIES

GENERAL

PROCESS 
CONDITIONS

TRANSMITTER

SEALS

INSTRUMENT INDEX

Measurment/ Test Input Min Range Input Max range

MISCELLANEOUS

Page 13 of 152 
Page 614 of 949



PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR :

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR DIFFERENTIAL PRESSURE TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev

1 Tag No. 90PBM31CP002, 90PBM32CP002

2 Quantity 2

3 Service ACROSS GENERATOR

4 Instrument Type COPLANAR DIFFERENTIAL PRESSURE TRANSMITTER

5 Duty CONTINUOUS

6 Fluid SEAWATER/SODIUM HYPOCHLORITE 

7 Specific Gravity 1.020

8 Operating Flow m3/Hr 133.300

9 Operating Pressure Kg/Cm2 2  ~ 2.5

10 Operating Temperature Deg. C 25 ~ 37

11 Design Temperature Deg C 50
12 Design Pressure Kg/Cm2 5
13 Humidity % 5 ~ 100

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 66

16 Elect. conn size    Type M20 X 1.5 

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material STAINLESS STEEL

20 Desplay type LCD display

21 Instrument Range –393 to 1000 inH2O (–0,97 to 2,48 bar)

22 Seal type Isolating Diaphragm 

23 Process conn size 1/2  NPT female

24 Process conn type Threaded

25 Diaphragm / Wetted Parts material Alloy - 400 ( Monel )

26 Mounting type 2 " Pipe Mount

27 Mounting Bracket Stainless steel

28 Fill fluid material Silicone Oil

29 Overall Acuracy ± 0.04% Of Span

30 Stability ±0.2% of URL for Ten years

31 Make EMERSON PROCESS MANAGEMENT
32 Model Number 3051CG3A44A1KM5B4L4D4

Diff pressure Output signal 4 mA 20 mA 0 Kg/Cm2 2 Kg/Cm2

 Local SS Tag Plate 

Coplanar flange bracket, all SST, 2-in. pipe and panel

GENERAL

PROCESS 
CONDITIONS

Measurment/ Test Input Min Range Input Max range Output Min Range Output Max range

ACCESSORIES

INSTRUMENT INDEX

TRANSMITTER

SEALS

MISCELLANEOUS
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR DIFFERENTIAL PRESSURE TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev

1 Tag No. 90PBM81CP002, 90PBM82CP002

2 Quantity 2

3 Service STRAINER DIFFERENTIAL PRESSURE AT SEA WATER INTAKE

4 Instrument Type COPLANAR DIFFERENTIAL PRESSURE TRANSMITTER

5 Duty CONTINUOUS

6 Fluid SEAWATER/SODIUM HYPOCHLORITE 

7 Specific Gravity 1.020

8 Operating Flow m3/Hr 12

9 Operating Pressure Kg/Cm2 0.5

10 Operating Temperature Deg. C 25 ~ 37

11 Design Temperature Deg C 50
12 Design Pressure Kg/Cm2 5
13 Humidity % 5 ~ 100

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 66

16 Elect. conn size    Type M20 X 1.5 

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material STAINLESS STEEL

20 Desplay type LCD display

21 Instrument Range –393 to 1000 inH2O (–0,97 to 2,48 bar)

22 Seal type Isolating Diaphragm 

23 Process conn size 1/2  NPT female

24 Process conn type Threaded

25 Diaphragm / Wetted Parts material Alloy - 400 ( Monel )

26 Mounting type 2 " Pipe Mount

27 Mounting Bracket Stainless steel

28 Fill fluid material Silicone Oil

29 Overall Acuracy ± 0.04% Of Span

30 Stability ±0.2% of URL for Ten years

31 Make EMERSON PROCESS MANAGEMENT
32 Model Number 3051CG3A44A1KM5B4L4D4

Measurment/ Test
Input Min Range Input Max range Output Min Range Output Max range

Diff pressure Output signal 4 mA 20 mA 0 Kg/Cm2 2 Kg/Cm2

 Local SS Tag Plate 

Coplanar flange bracket, all SST, 2-in. pipe and panel

TRANSMITTER

SEALS

GENERAL

PROCESS 
CONDITIONS

ACCESSORIES

INSTRUMENT INDEX

MISCELLANEOUS

Page 15 of 152 
Page 616 of 949



PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR DIFFERENTIAL PRESSURE TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev

1 Tag No. 90PBM40CP002, 90PBM40CP004

2 Quantity 2

3 Service STRAINER DIFFERENTIAL PRESSURE AT SEA WATER INTAKE

4 Instrument Type COPLANAR DIFFERENTIAL PRESSURE TRANSMITTER

5 Duty CONTINUOUS

6 Fluid SEAWATER/SODIUM HYPOCHLORITE 

7 Specific Gravity 1.020

8 Operating Flow m3/Hr 370

9 Operating Pressure Kg/Cm2 0.5

10 Operating Temperature Deg. C 25 ~ 37

11 Design Temperature Deg C 50
12 Design Pressure Kg/Cm2 5
13 Humidity % 5 ~ 100

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 66

16 Elect. conn size    Type M20 X 1.5 

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material STAINLESS STEEL

20 Desplay type LCD display

21 Instrument Range –393 to 1000 inH2O (–0,97 to 2,48 bar)

22 Seal type Isolating Diaphragm 

23 Process conn size 1/2  NPT female

24 Process conn type Threaded

25 Diaphragm / Wetted Parts material Alloy - 400 ( Monel )

26 Mounting type 2 " Pipe Mount

27 Mounting Bracket Stainless steel

28 Fill fluid material Silicone Oil

29 Overall Acuracy ± 0.04% Of Span

30 Stability ±0.2% of URL for Ten years

31 Make EMERSON PROCESS MANAGEMENT
32 Model Number 3051CG3A44A1KM5B4L4D4

Diff pressure Output signal 4 mA 20 mA 0 Kg/Cm2 1 Kg/Cm2

 Local SS Tag Plate 

Coplanar flange bracket, all SST, 2-in. pipe and panel

INSTRUMENT INDEX

Measurment/ Test Input Min Range Input Max range Output Min Range Output Max range

ACCESSORIES

GENERAL

PROCESS 
CONDITIONS

TRANSMITTER

SEALS

MISCELLANEOUS
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3051C Transmitter Type: Coplanar Pressure Transmitter
G Measurement Type: Gage
3 Pressure Upper Range Limit: CD: 1000 inH2O (2.5 bar) CG: -393 to 1000inH2O(-1.0 to 2.5 bar) 
A Transmitter Output: 4-20 mA with Digital Signal Based on HART Protocol
4 Materials of Construction: Coplanar Cast Alloy 400 Alloy 400/K-500
4 Isolating Diaphragm: Alloy 400
A O-Ring: Glass-filled PTFE
1 Sensor Fill Fluid: Silicone
K Housing/Conduit: SST M20 x 1.5 (CM20)

M5 Display Type: LCD Display
B4 Mounting Bracket: Coplanar Flange Bracket for 2-in. Pipe or Panel Mounting, all SST
L4 Bolting Material: Austenitic 316 SST Bolts
D4 Configuration Buttons: Analog Zero and Span
Q4 Calibration certificate

3051T Transmitter Type: Inline Pressure Transmitter
G Measurement Type: Gage
2 Pressure Upper Range Limit:  '–14.7 to 150 psi (–1,01 to 10,34 bar)
A Transmitter Output: 4-20 mA with Digital Signal Based on HART Protocol
2B Process connection : 1/2" NPT Female 
3 Isolating Diaphragm: Alloy- C276
1 Sensor Fill Fluid: Silicone
K Housing/Conduit: SST M20 x 1.5 (CM20)

M5 Display Type: LCD Display
B4 Mounting Bracket:  Bracket for 2-in. pipe or panel mounting, all SST
L4 Bolting Material: Austenitic 316 SST Bolts
D4 Configuration Buttons: Analog Zero and Span
Q4 Calibration certificate

3051CG3A44A1KM5B4L4D4Q4
TAG NUMBER : 90PBM21CP003, 90PBM21CP004, 90PBM21CP005 , 90PBM81CP004, 90PBM82CP004

MODEL DESCRIPTION

3051TG2A2B31KM5B4L4D4Q4

TAG NUMBER : 90PBM51CP001,  90PBM52CP001,   90PBM62CP001
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3051C Transmitter Type: Coplanar Pressure Transmitter
G Measurement Type: Gage
4 Pressure Upper Range Limit:  CG: '–14.2 to 300 psi (–0,97 to 20,68 bar)
A Transmitter Output: 4-20 mA with Digital Signal Based on HART Protocol
4 Materials of Construction: Coplanar Cast Alloy 400 Alloy 400/K-500
4 Isolating Diaphragm: Alloy 400
A O-Ring: Glass-filled PTFE
1 Sensor Fill Fluid: Silicone
K Housing/Conduit: SST M20 x 1.5 (CM20)

M5 Display Type: LCD Display
B4 Mounting Bracket: Coplanar Flange Bracket for 2-in. Pipe or Panel Mounting, all SST
L4 Bolting Material: Austenitic 316 SST Bolts
D4 Configuration Buttons: Analog Zero and Span
Q4 Calibration certificate

3051C Transmitter Type: Pressure Transmitter

D Measurement Type: Differential
3 Pressure Upper Range Limit: CD: 1000 inH2O (2.5 bar) 
A Transmitter Output: 4-20 mA with Digital Signal Based on HART Protocol
4 Materials of Construction: Coplanar Cast Alloy 400 Alloy 400/K-500
4 Isolating Diaphragm: Alloy 400
A O-Ring: Glass-filled PTFE
1 Sensor Fill Fluid: Silicone
K Housing/Conduit: SST M20 x 1.5 (CM20)

M5 Display Type: LCD Display
B4 Mounting Bracket: Coplanar Flange Bracket for 2-in. Pipe or Panel Mounting, all SST
L4 Bolting Material: Austenitic 316 SST Bolts
D4 Configuration Buttons: Analog Zero and Span
Q4 Calibration certificate

3051CD3A44A1KM5B4L4D4Q4

TAG NUMBER : '90PBM21CP002, '90PBM22CP002, 90PBM31CP002, 90PBM32CP002 '90PBM81CP002, 90PBM82CP002, 
'90PBM40CP002, 90PBM40CP004

TAG NUMBER : 90PBM23CP001, 90PBM23CP002, 90PBM41CP001, 90PBM42CP001,  90PBM43CP001, 90PBM44CP001,  
90PBM45CP001, 90PBM43CP002, 90PBM44CP002, 90PBM46CP001, 90PBM47CP001, 90PBM81CP003, 90PBM82CP003
3051CG4A44A1KM5B4L4D4Q4
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PROJECT :

PRINCIPAL CONTRACTOR

BIDDER / VENDOR Rev

1

2

3

4

5

6

7

8 Deg. C

9 Kg/Cm2

10 Kg/Cm2

11 DEG C

12 %

13 mm

14 mm

15 mm

16 mA

17

18

19

20

21

22

23

24

25

26

27

28

29 mmH2O

30

31

32

33

34

35

36

37

38

39

40

PERFORMANCE 41

42

43

Input Min Range Output Min Range Output Max range

0 mmH2O 4 mA 20 mA

2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR LEVEL TRANSMITTER

DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115

GENERAL

Tag No. 90PBM40CL003, 90PBM40CL006

Quantity 2

Service SODIUM HYPOCHLORITE STORAGE TANK LEVEL

Type DIFFERENTIAL PRESSURE LEVEL TRANSMITTER

PROCESS CONDITIONS

Duty CONTINUOUS

Fluid SEAWATER + SODIUM HYPOCHLORITE

Specific Gravity 1.025
Design Temperature 50

Design Pressure 5

Operating Pressure ATM

Operating Temperature 25 ~ 37

Humidity 5 ~ 100

Vessel Height And Type 7500 ( tangent to tangent )    (Cylindrical Vertical

Lower Material Level 0

Upper Material Level 6375

TRANSMITTER

Output signal type 4 - 20 mA

Enclosure type number IP 66

Elect. conn size Type 1/2 " NPT

Digital communication HART Protocal

Signal power source 24VDc 2 Wire

Isolating Diaphragm SS316L

O- Ring Glass-filled PTFE

Hardware Configuration Zero and span Adj ustment

Enclosure material STAINLESS STEEL

Display LCD Display

Flange Adapter 1/2 " NPT

Mounting type 2 " Pipe Mount

Mounting kit material Stainless Steel

Instrument Range Max 0 ~ 25400

SEALS

Seal type 11 99 Remote Seal

Process conn size /material 2 in./DN 50 / SS316

Process conn typ | Style Flush Flanged Seal

Process material SS316

Flange Pressure Rating Class 150 (ANSI);

Capillary Length 3 Meter

Diaphragm material Hastalloy C -276

Capillary-armor matl stainless steel

Bolting material SS316

INSTRUMENT INDEX
Measurment/ Test Input Max range

Level Scale 8500 mmH2O

ACCESSORIES
SS Tag Plate with Tag no. and service Engraved

SS316 Nut and Bolts with 2 Nos of Washer, EPDM gasket 3mm

Upper housing material SS316L

Fill fluid material Silicone Oil 200

Accuracy ± 0.04% of span

MISCELLANEOUS
MAKE Emerson Process Management

MODEL 3051CD3A22A1JS1B4M5D4DFQ4 + 1199WDB56AFFWG1DB00
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DE- CODING FOR DIFFERENTIAL PRESSURE LEVEL TRANSMITTER

3051C Transmitter Type: Pressure Transmitter
D Measurement Type: Differential
3 Pressure Upper Range Limit: CD/CG: 1000 inH2O (2.5 bar)
A Transmitter Output: 4-20 mA with Digital Signal Based on HART Protocol
2 Materials of Construction: Coplanar  SST  SST
2 Isolating Diaphragm: 316L SST
A O-Ring: Glass-filled PTFE
1 Sensor Fill Fluid: Silicone
j  SST 1/2 Inch NPT

S1 Diaphragm Seal Assemblies: Assemble to one Rosemount diaphragm seal
B4 Mounting Bracket: Coplanar Flange Bracket for 2-in. Pipe or Panel Mounting,all SST
M5 Display and Interface Options: LCD Display
D4 Special Configuration (Hardware): Zero and Span Hardware Adjustments
DF Flange Adapters: 1/2-14 NPT Flange Adapters
Q4 Calibration Certification: Calibration Certificate

1199 Type: 1199 Remote Seal
W Welded-repairable One seal system High side of transmitter
D Fill Fluid (Fill Fluid; Temperature: Silicone 200
B Seal Connection Type: 0.03 in. (0.711 mm) ID
56 Capillary Connection Length: 9.8 ft. (3,0 m)
A Industry Standard: ANSI

FFW Process Connection Style: Flush Flanged Seal
G Process Connection Size: 2 in./DN 50  DN 50A (JIS)
1 Flange Pressure Rating: Class 150 (ANSI); 10K (JIS)

DB Material (Diaphragm Material; Upper: Alloy C-276  316L SST  316 SST
0 Flushing Connection Ring Material (: No Lower Housing
0 Flushing Options: No Lower Housing

3051CD3A22A1JS1B4M5D4DFQ4

1199WDB56AFFWG1DB00
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Product Data Sheet
February 2017

00813-0100-4001, Rev TA

Rosemount™ 3051 Pressure Transmitter

With the Rosemount 3051 Pressure Transmitter, you’ll gain more control over your plant. You’ll be able to 
reduce product variation and complexity as well as your total cost of ownership by leveraging one device 
across a number of pressure, level and flow applications. You’ll have access to information you can use to 
diagnose, correct and even prevent issues. And with unparalleled reliability and experience, the Rosemount 
3051 is the industry standard that will help you perform at higher levels of efficiency and safety so you can 
remain globally competitive.
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2

Rosemount 3051 February 2017

Emerson.com/Rosemount

Setting the standard for pressure measurement
Proven best-in-class performance, 
reliability and safety
� Over seven million installed

� Reference accuracy 0.04 percent of span

� Installed total performance of 0.14 percent of span 

� 10-year stability of 0.2 percent of URL

� SIL2/3 certified (IEC 61508)

Maximize installation and application 
flexibility with the coplanar platform
� Improve reliability and performance with integrated DP 

Flowmeters, DP Level solutions and integral manifolds

� Easy installation with all solutions fully assembled, leak-tested 
and calibrated

� Meet your application needs with an unsurpassed offering

Advanced functionality

Power advisory diagnostics

� Detect on-scale failures caused by electrical loop issues before they impact your process 
operation

� This capability is safety certified for your most critical applications

Local operator interface (LOI)

� Straightforward menus and built-in configuration buttons allow you commission the device in 
less than a minute

� Configure in hazardous-area locations without removing the transmitter cover using external 
buttons

Contents

Rosemount 3051C Coplanar™ Pressure Transmitter . . 4

Rosemount 3051T In-Line Pressure Transmitter . . . . .11  

Rosemount 3051CF Flowmeter selection guide . . . . .17

Rosemount 3051CFA Annubar Flowmeter  . . . . . . . . .18

Rosemount 3051CFC Compact Flowmeter . . . . . . . . .26

Rosemount 3051CFP Integral Orifice Flowmeter . . . .31  

Rosemount 3051L Level Transmitter . . . . . . . . . . . . . . 37

Specifications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Product Certifications  . . . . . . . . . . . . . . . . . . . . . . . . . . 55

Pipe I.D. range codes  . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

Dimensional drawings  . . . . . . . . . . . . . . . . . . . . . . . . . . 65

Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78
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3

Rosemount 3051February 2017

Emerson.com/Rosemount

Industry leading capabilities extended to IEC 62591 
(WirelessHART®)
� Cost effectively implement wireless on the industry's most proven platform

� Optimize safety with the industry's only intrinsically safe power module

� Eliminate wiring design and construction complexities to lower costs by 40–60 percent

� Quickly deploy new pressure, level and flow measurements in 70 percent less time

Innovative, integrated DP Flowmeters
� Fully assembled, configured, and leak tested for out-of-the-box installation

� Reduce straight pipe requirements, lower permanent pressure loss and achieve accurate 
measurement in small line sizes

� Up to 1.65 percent volumetric flow accuracy at 8:1 turndown

Proven, reliable, and innovative DP Level Technologies
� Connect to virtually any process with a comprehensive offering of process connections, fill 

fluids, direct mount or capillary connections and materials

� Quantify and optimize total system performance with QZ option

� Operate at higher temperature and in vacuum applications

� Optimize level measurement with cost efficient Rosemount Tuned-System™ Assemblies

Instrument manifolds – quality, convenient, and easy
� Designed and engineered for optimal performance with Rosemount transmitters

� Save installation time and money with factory assembly

� Offers a variety of styles, materials and configurations
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4

Rosemount 3051 February 2017

Emerson.com/Rosemount

Rosemount 3051C Coplanar™ Pressure Transmitter

Additional information:

Specifications: page 44
Certifications: page 55
Dimensional drawings: page 65

See Specifications  and options for more details on each configuration. Specification and selection of product materials, options, or 
components must be made by the purchaser of the equipment. See page 53 for more information on Material Selection.

Rosemount 3051C Coplanar Pressure Transmitters are the industry standard for differential, 
gage, and absolute pressure measurement. The coplanar platform enables seamless integration 
with manifolds, flow and level solutions. Capabilities include:

� Power advisory can proactively detect degraded electrical loop integrity issues 
(option code DA0)

� LOI with straightforward menus and built-in configuration buttons (option code M4)

� Safety Certification (option code QT)

 Table 1. Rosemount 3051C Coplanar Pressure Transmitters Ordering Information

The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.

Model(1) Transmitter type

3051C Coplanar pressure transmitter

Measurement type

D Differential ★

G Gage ★

A(2) Absolute

Pressure range

Differential (3051CD) Gage (3051CG) Absolute (3051CA)

1
–25 to 25 inH2O

(–62,16 to 62,16 mbar)
–25 to 25 inH2O

(–62,16 to 62,16 mbar)
0 to 30 psia

(0 to 2,06 bar)
★

2
–250 to 250 inH2O

(–621,60 to 621,60 mbar)
–250 to 250 inH2O

(–621,60 to 621,60 mbar)
0 to 150 psia

(0 to 10,34 bar)
★

3
–1000 to 1000 inH2O

(–2,48 to 2,48 bar)
–393 to 1000 inH2O
(–0,97 to 2,48 bar) 

0 to 800 psia
(0 to 55,15 bar)

★

4
–300 to 300 psi

(–20,68 to 20,68 bar)
–14.2 to 300 psi

(–0,97 to 20,68 bar)
0 to 4000 psia

(0 to 275,79 bar)
★

5
–2000 to 2000 psi

(–137,89 to 137,89 bar)
–14.2 to 2000 psi

(–0,97 to 137,89 bar)
N/A ★

0(3) –3 to 3 inH2O
(-7,46 to 7,46 mbar)

N/A N/A

Transmitter output

A(4) 4–20 mA with Digital Signal Based on HART® Protocol ★

F FOUNDATION™ Fieldbus Protocol ★

W(5) PROFIBUS® PA Protocol ★

X(6) Wireless (requires wireless options and engineered polymer housing) ★

M(7) Low-Power, 1–5 Vdc with Digital Signal Based on HART Protocol
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5

Rosemount 3051February 2017

Emerson.com/Rosemount

Materials of construction

Process flange type Flange material Drain/vent

2 Coplanar SST SST ★

3(8) Coplanar Cast C-276 Alloy C-276 ★

4 Coplanar Alloy 400 Alloy 400/K-500 ★

5 Coplanar Plated CS SST ★

7(8) Coplanar SST Alloy C-276 ★

8(8) Coplanar Plated CS Alloy C-276 ★

0 Alternate process connection ★

Isolating diaphragm

2(8) 316L SST ★

3(8) Alloy C-276 ★

4(9) Alloy 400

5(9) Tantalum (available on Rosemount 3051CD and CG, ranges 2–5 only; not available on Rosemount 3051CA) 

6(9) Gold-plated alloy 400 (use in combination with O-ring option code B)

7(9) Gold-plated 316 SST

O-ring

A Glass-filled PTFE ★

B Graphite-filled PTFE ★

Sensor fill fluid

1 Silicone ★

2(9) Inert (differential and gage only) ★

Housing material Conduit entry size

A Aluminum 1/2–14 NPT ★

B Aluminum M20 � 1.5 ★

J SST 1/2–14 NPT ★

K SST M20 � 1.5 ★

P(10) Engineered polymer No conduit entries ★

D(11) Aluminum G1/2

M(11) SST G1/2

Wireless options (requires wireless output code X and Engineered Polymer Housing Code P)

Wireless transmit rate, operating frequency, and protocol

WA3 User Configurable Transmit Rate, 2.4GHz WirelessHART ★

Antenna and SmartPower™

WP5 Internal antenna, compatible with Green Power Module (I.S. Power Module sold separately) ★

 Table 1. Rosemount 3051C Coplanar Pressure Transmitters Ordering Information

The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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Options (include with selected model number)

Extended product warranty

WR3 3-year limited warranty ★

WR5 5-year limited warranty ★

PlantWeb™ control functionality(12)

A01 FOUNDATION Fieldbus control function block suite ★

PlantWeb diagnostic functionality

DA0(13) Power Advisory HART Diagnostic ★

D01(12) FOUNDATION Fieldbus Diagnostics Suite ★

Alternate flange(14) 

H2 Traditional flange, 316 SST, SST drain/vent ★

H3(8) Traditional flange, alloy C, alloy C-276 drain/vent ★

H4 Traditional flange, cast alloy 400, alloy 400/K-500 drain/vent ★

H7(8) Traditional flange, 316 SST, alloy C-276 drain/vent ★

HJ DIN-compliant traditional flange,SST,7/16-in. adapter/manifold bolting ★

FA Level flange, SST, 2-in., ANSI class 150, vertical mount 316 SST drain/vent ★

FB Level flange, SST, 2-in., ANSI Class 300, vertical mount 316 SST drain/vent ★

FC Level flange, SST, 3-in., ANSI Class 150, vertical mount 316 SST drain/vent ★

FD Level flange, SST, 3-in., ANSI Class 300, vertical mount 316 SST drain/vent ★

FP DIN level flange, SST, DN 50, PN 40, vertical mount 316 SST drain/vent ★

FQ DIN level flange, SST, DN 80, PN 40, vertical mount 316 SST drain/vent ★

HK(15) DIN compliant traditional flange, SST, 10 mm adapter/manifold bolting 316 SST

HL DIN compliant traditional flange, SST, 12 mm adapter/manifold bolting 316 SST

Manifold assembly(16)

S5 Assemble to Rosemount 305 Integral Manifold ★

S6 Assemble to Rosemount 304 Manifold or Connection System ★

Integral mount primary element(15)(16)

S3 Assemble to Rosemount 405 Compact Orifice Plate ★

S4(17) Assemble to Rosemount Annubar™ or Rosemount 1195 Integral Orifice ★

Seal assemblies(16)

S1(18) Assemble to one Rosemount 1199 seal ★

S2(19) Assemble to two Rosemount 1199 seals ★

Mounting bracket(20) 

B4 Coplanar flange bracket, all SST, 2-in. pipe and panel ★

B1 Traditional flange bracket, CS, 2-in. pipe ★

B2 Traditional flange bracket, CS, panel ★

B3 Traditional flange flat bracket, CS, 2-in. pipe ★

B7 Traditional flange bracket, B1 with SST bolts ★

B8 Traditional flange bracket, B2 with SST bolts ★

B9 Traditional flange bracket, B3 with SST bolts ★

 Table 1. Rosemount 3051C Coplanar Pressure Transmitters Ordering Information

The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.

Page 26 of 152 
Page 627 of 949



7

Rosemount 3051February 2017

Emerson.com/Rosemount

BA Traditional flange bracket, B1, all SST ★

BC Traditional flange bracket, B3, all SST ★

Product certifications

E8 ATEX Flameproof and Dust Certification ★

I1(21) ATEX Intrinsic Safety and Dust ★

IA ATEX FISCO Intrinsic Safety; for FOUNDATION Fieldbus or PROFIBUS PA protocol only ★

N1 ATEX Type n Certification and Dust ★

K8 ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E8, I1 and N1) ★

E4(22) TIIS Flame-proof ★

E5 FM Explosion-proof, Dust Ignition-Proof ★

I5(23) FM Intrinsically Safe, Nonincendive ★

IE FM FISCO Intrinsically Safe; for FOUNDATION Fieldbus or PROFIBUS PA protocol only ★

K5 FM Explosion-proof, Dust Ignition-Proof, Intrinsically Safe, and Division 2 ★

C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

I6(10) CSA Intrinsic Safety ★

K6 CSA and ATEX Explosion-proof, Intrinsically Safe, and Division 2 (combination of C6, E8, and I1) ★

E7 IECEx Flameproof, Dust Ignition-proof ★

I7 IECEx Intrinsic Safety ★

N7 IECEx Type n Certification ★

K7 IECEx Flame-proof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of I7, N7, and E7) ★

E2 INMETRO Flameproof ★

I2 INMETRO Intrinsic Safety ★

IB INMETRO FISCO intrinsically safe; for FOUNDATION Fieldbus or PROFIBUS PA protocols only ★

K2 INMETRO Flameproof, Intrinsic Safety ★

E3 China Flameproof ★

I3 China Intrinsic Safety ★

N3 China Type n ★

EM Technical Regulations Customs Union (EAC) Flameproof ★

IM Technical Regulations Customs Union (EAC) Intrinsic Safety ★

KM Technical Regulations Customs Union (EAC) Flameproof and Intrinsic Safety ★

KB FM and CSA Explosion-proof, Dust Ignition Proof, Intrinsically Safe, and Division 2 (combination of K5 and C6) ★

KD FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of K5, C6, I1, and E8) ★

Drinking water approval(24)

DW NSF drinking water approval ★

Shipboard approvals(9)

SBS American Bureau of Shipping ★

SBV(25) Bureau Veritas (BV) ★

SDN Det Norske Veritas ★

SLL(25) Lloyds Register (LR) ★

Custody transfer(13)

C5
Measurement Canada Accuracy Approval (limited availability depending on transmitter type and range; 
contact an Emerson representative)

★

 Table 1. Rosemount 3051C Coplanar Pressure Transmitters Ordering Information
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Bolting material

L4 Austenitic 316 SST bolts ★

L5 ASTM A 193, grade B7M bolts ★

L6 Alloy K-500 bolts ★

Display and interface options

M4(26) LCD display with LOI ★

M5 LCD display ★

Calibration certificate

Q4 Calibration Certificate ★

QG(27) Calibration Certificate and GOST Verification Certificate ★

QP Calibration certification and tamper evident seal ★

Material traceability certification

Q8 Material Traceability Certification per EN 10204 3.1 ★

Quality certification for safety(13)

QS Prior-use certificate of FMEDA data ★

QT Safety certified to IEC 61508 with certificate of FMEDA ★

Configuration buttons

D4(13) Analog zero and span ★

DZ(28) Digital zero trim ★

Transient protection(9)(29)

T1 Transient protection terminal block ★

Software configuration(28)

C1
Custom Software Configuration 
(For wired, see the Rosemount 3051 Configuration Data Sheet. 
For wireless, see the Rosemount 3051 Wireless Configuration Data Sheet.)

★

Low power output

C2 0.8–3.2 Vdc output with Digital Signal Based on HART Protocol (available with output code M only) ★

Gage pressure calibration

C3 Gage calibration (Rosemount 3051ca4 only) ★

Alarm levels(13)

C4 Analog output levels compliant with NAMUR recommendation NE 43, alarm high ★

CN Analog output levels compliant with NAMUR recommendation NE 43, alarm low ★

CR
Custom alarm and saturation signal levels, high alarm 
(requires C1 and Rosemount 3051 Configuration Data Sheet)

★

CS
Custom alarm and saturation signal levels, low alarm 
(requires C1 and Rosemount 3051 Configuration Data Sheet)

★

CT Rosemount standard low alarm ★

Pressure testing

P1 Hydrostatic testing with certificate

 Table 1. Rosemount 3051C Coplanar Pressure Transmitters Ordering Information
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Cleaning process area

P2 Cleaning for special service

P3 Cleaning for <1 PPM chlorine/fluorine

Flange adapters(30)

DF 1/2–14 NPT flange adapter(s) ★

Vent/drain valves

D7 Coplanar flange without drain/vent ports

Conduit plug(9)(31)

DO 316 SST conduit plug ★

RC1/4 RC1/2 process connection(32)

D9 RC 1/4 flange with RC 1/2 flange adapter - SST

Max static line pressure

P9 4500 psig (310,26 bar) static pressure limit (Rosemount 3051CD Ranges 2–5 only) ★

Ground screw(9)(33)

V5 External ground screw assembly ★

Surface finish

Q16 Surface finish certification for sanitary remote seals ★

Toolkit total system performance reports

QZ Remote seal system performance calculation report ★

Conduit electrical connector(9)

GE M12, 4-pin, male connector (eurofast®) ★

GM A size Mini, 4-pin, male connector (minifast®) ★

NACE certificate(34)

Q15 Certificate of Compliance to NACE MR0175/ISO 15156 for wetted materials ★

Q25 Certificate of Compliance to NACE MR0103 for wetted materials ★

Cold temperature

BR5 –58 °F (–50 °C) cold temperature ★

BR6 –76 °F (–60 °C) cold temperature ★

HART Revision configuration (requires HART protocol output code A)(4)

HR5 Configured for HART Revision 5 ★

HR7 Configured for HART Revision 7 ★

Typical model number: 3051CD 2 A 2 2 A 1 A B4

1. Select configuration buttons (option code D4 or DZ) or LOI (option code M4) if local configuration buttons are required.

2. If ordered with Wireless output code X, only range 1–4, 316L SST diaphragm material (code 2), silicone fill fluid (code 1) and wireless housing (code P) are available.

3. Rosemount 3051CD0 is only available with output code A and X. For output code A, only process flange code 0 (Alternate flange H2, H7, HJ or HK), isolating 
diaphragm code 2, O ring code A and bolting option L4 are available. For output code X, only process flange code 0 (Alternate flange H2), isolating diaphragm code 
2, O ring code A and bolting option L4 are available. 

 Table 1. Rosemount 3051C Coplanar Pressure Transmitters Ordering Information
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4. Option HR5 configures the HART output to HART Revision 5. Option HR7 configures the HART output to HART Revision 7. The device can be field configured to HART 
Revision 5 or 7 if desired. HART Revision 5 is the default HART output.

5. For local addressing and configuration, M4 (LOI) is required.

6. Available approvals are FM Intrinsically Safe, (option code I5), CSA Intrinsically Safe (option code I6), ATEX Intrinsic Safety (option code I1), IECEx Intrinsic Safety 
(option code I7) and EAC Intrinsic Safety (option code IM).

7. Only available with C6, E2, E5, I5, K5, KB and E8 product certifications. Not available with GE, GM, SBS, DA0, M4, D4, DZ, QT, HR5, HR7, CR, CS, CT.

8. Materials of Construction comply with recommendations per NACE MR0175/ISO 15156 for sour oil field production environments. Environmental limits apply to 
certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

9. Not available with wireless output (code X).

10. Only available with wireless output (code X).

11. Not available with Product certifications options E8, K8, E5, K5, C6, K6, E7, K7, E2, K2, E3, KB, KD.

12. Only valid with FOUNDATION Fieldbus output code F.

13. Only available with HART 4–20 mA output (code A).

14. Requires 0 code in materials of construction for alternate process connection.

15. Not valid with option code P9 for 4500 psi Static Pressure.

16. “Assemble-to” items are specified separately and require a completed model number.

17. Process flange limited to coplanar (option codes 2, 3, 5, 7, 8) or traditional (option codes H2, H3, H7).

18. Not valid with option code D9 for RC1/2 adapters.

19. Not valid for option codes DF and D9 for adapters.

20. Panel mounting bolts are not supplied.

21. Dust approval not applicable to output code X. See “IEC 62591 (WirelessHART Protocol)” on page 61 for wireless approvals.

22. Only available with output codes A - 4–20mA HART, F - FOUNDATION Fieldbus, and W - PROFIBUS PA. Also only available with G1/2 housing thread types.

23.  Nonincendive certification not provided with Wireless output option code (X).

24. Not available with Alloy C-276 isolator (code 3), tantalum isolator (code 5), all cast C-276 flanges, all plated CS flanges, all DIN flanges, all Level flanges, assemble-to 
manifolds (codes S5 and S6), assemble-to seals (codes S1 and S2), assemble-to primary elements (codes S3 and S4), surface finish certification (code Q16), and 
remote seal system report (code QZ).

25.  Only available with product certifications E7, E8, I1, I7, IA, K7, K8, KD, N1, N7 

26. Not available with FOUNDATION Fieldbus (output code F), wireless (output code X), or low power (output code M).

27. Contact an Emerson representative for availability.

28. Only available with HART 4–20 mA Output (output code A) and Wireless Output (output code X)

29. The T1 option is not needed with FISCO Product Certifications; transient protection is included in the FISCO product certification codes IA, IB, and IE.

30. Not valid with Alternate Process Connection options S3, S4, S5, and S6.

31. Transmitter is shipped with a 316 SST conduit plug (uninstalled) in place of standard carbon steel conduit plug.

32. Not available with alternate process connection; DIN flanges and level flanges.

33. The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

34. NACE compliant wetted materials are identified by Footnote 8.
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Specifications
Performance specifications

This product data sheet covers HART, WirelessHART, FOUNDATION Fieldbus, and PROFIBUS PA protocols unless specified.

Conformance to specification (±3σ [Sigma])

Technology leadership, advanced manufacturing techniques, and statistical process control ensure specification conformance to at 
least ±3σ.

Reference accuracy

Stated reference accuracy equations include terminal based linearity, hysteresis, and repeatability. For wireless, FOUNDATION Fieldbus 
and PROFIBUS PA devices, use calibrated range in place of span.

Models Rosemount 3051and WirelessHART

Rosemount 3051C
Range 5 ±0.065% of span

For spans less than 10:1, accuracy = 

Ranges 2-4 ± 0.04% of span(1)

For spans less than 10:1(2), accuracy =

1. For output code W and M, ±0.065% span.

2. For output code F, for span less than 5:1.

Range 1 ± 0.10% of span
For spans less than 15:1, accuracy =

Range 0 (CD) ± 0.10% of span
For spans less than 2:1, accuracy = ± 0.05% of URL

Rosemount 3051CA
Ranges 1–4 ± 0.04% of span(1)

For spans less than 10:1, accuracy =

Rosemount 3051T
Ranges 1–4 ± 0.04% of span(1)

For spans less than 10:1, accuracy = 

Range 5–6 ± 0.075% of span
For spans less than 10:1, accuracy =

Rosemount 3051L
Ranges 2-4 ± 0.075% of span

For spans less than 10:1, accuracy =

Flow performance - flow reference accuracy(1)

Rosemount 3051CFA Annubar Flowmeter

Ranges 2–3 ±1.80% of flow rate at 8:1 flow turndown

Rosemount 3051CFC_A Compact Annubar Flowmeter – Rosemount Annubar option A

Ranges 2–3
Uncalibrated ±2.10% of flow rate at 8:1 flow turndown
Calibrated ±1.80% of Flow Rate at 8:1 flow turndown

Rosemount 3051CFC_C Compact Orifice Flowmeter – conditioning option C

Ranges 2–3
= 0.4 ±1.75% of flow rate at 8:1 flow turndown
= 0.50, 0.65 ±1.95% of flow rate at 8:1 flow turndown

0.015 0.005+ URL
Span
--------------� �
� � % of Span±

0.015 0.005+ URL
Span
--------------� �
� � % of Span±

0.025 0.005+ URL
Span
--------------� �
� � % of Span±

0.0075 URL
Span
--------------� �
� � % of Span±

0.0075 URL
Span
--------------� �
� � % of Span±

0.0075 URL
Span
--------------� �
� � % of Span±

0.025 0.005+ URL
Span
--------------� �
� � % of Span±

β
β
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Total performance

Total performance is based on combined errors of reference accuracy, ambient temperature effect, and static pressure effect at 
normal operating conditions (70 percent of span typical reading, 740 psi (51,02 bar) line pressure).

Long term stability

Rosemount 3051CFC_P Compact Orifice Flowmeter – orifice type option P(2)

Ranges 2–3
= 0.4 ±2.00% of flow rate at 8:1 flow turndown
= 0.65 ±2.00% of flow rate at 8:1 flow turndown

Rosemount 3051CFP Integral Orifice Flowmeter 

Ranges 2–3

<0.1 ±3.00% of flow rate at 8:1 flow turndown
0.1< <0.2 ±1.95% of flow rate at 8:1 flow turndown
0.2< <0.6 ±1.75% of flow rate at 8:1 flow turndown
0.6< <0.8 ±2.15% of flow rate at 8:1 flow turndown

1. Accuracy over range of use is always application dependent. Range 1 flowmeters may experience an additional uncertainty up to 0.9 percent. Consult your Emerson 
Representative for exact specifications.

2. Applicable to 2- to 12-in. line sizes. For smaller line sizes, see the Rosemount DP Flowmeters and Primary Elements Product Data Sheet.

Flow performance - flow reference accuracy(1)

β
β

β
β
β
β

For ±50 °F (28 °C) temperature changes; 0–100% relative humidity, from 1:1 to 5:1 rangedown

Models Total performance(1)

1. For output code W, F and M, total performance is ±0.15% of span.

Rosemount 3051C
Ranges 2–5 ± 0.14% of span

Rosemount 3051T
Ranges 1–4 ± 0.14% of span

Rosemount 3051L
Ranges 2–4

Use Instrument Toolkit™ or the QZ option to quantify the total 
performance of a remote seal assembly under operating conditions.

Models Long term stability

Rosemount 3051C
Ranges 2–5

±0.2% of URL for 10 years
±50 °F (28 °C) temperature changes, and up to 1000 psi (68,95 bar) line pressure.

Rosemount 3051CD, 3051CG 
Low/Draft Range

Ranges 0–1
±0.2% of URL for 1 year

Rosemount 3051CA Low Range
Range 1

±0.2% of URL for 10 years
±50 °F (28 °C) temperature changes, and up to 1000 psi (68,95 bar) line pressure.

Rosemount 3051T
Ranges 1–4

±0.2% of URL for 10 years
±50 °F (28 °C) temperature changes, and up to 1000 psi (68,95 bar) line pressure.
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Dynamic performance

Line pressure effect per 1000 psi (68,95 bar)

Ambient temperature effect per 50 °F (28 °C)

4 - 20 mA HART(1)
FOUNDATION Fieldbus 
and PROFIBUS PA 
protocols(3)

Typical HART transmitter response time

Total Response Time (Td + Tc)(2):

Rosemount 3051C
Ranges 2-5
Range 1
Range 0
Rosemount 3051T
Rosemount 3051L

100 ms 
255 ms
700 ms
100 ms 
See Instrument Toolkit.

152 ms
307 ms
N/A
152 ms
See Instrument Toolkit.

Dead Time (Td) 45 ms (nominal) 97 ms
Update Rate(4) 22 times per second 22 times per second
1. Dead time and update rate apply to all models and ranges; analog output only.

2. Nominal total response time at 75 °F (24 °C) reference conditions.
3. Transducer block response time, Analog Input block execution time not included.
4. Does not apply to wireless (output code X). See “Wireless (output code X)” on page 51 for wireless update 

rate. 

TcTd

Td = Dead time
Tc = Time constant

Pressure released

Response time = Td+Tc

63.2% of total
step change

0%

100%

36.8%

Transmitter output vs. Time

Time

For line pressures above 2000 psi (137,90 bar) and Ranges 4–5, see the following documents. 
For HART, see the Rosemount 3051 Reference Manual. For WirelessHART, see the Rosemount 3051 Wireless Reference Manual.
For FOUNDATION Fieldbus, see the Rosemount 3051 Reference Manual. For PROFIBUS PA, see the Rosemount 3051 Reference Manual.

Models Line pressure effect

Rosemount 3051CD, 
3051CF

Zero error

Ranges 2–3  ±0.05% of URL/1000 psi (68,95 bar) for line pressures from 0 to 2000 psi (0 to 137,90 bar)
Range 1 ±0.25% of URL/1000 psi (68,95 bar) for line pressures from 0 to 2000 psi (0 to 137,90 bar)
Range 0 ±0.125% of URL/100 psi (6,89 bar) for line pressures from 0 to 750 psi (0 to 51,71 bar)

Span error
Ranges 2–3 ±0.1% of reading/1000 psi (68,95 bar)

Range 1 ±0.4% of reading/1000 psi (68,95 bar)
Range 0 ±0.15% of reading/100 psi (68,95 bar)

Models Ambient temperature effect

Rosemount 3051C
Ranges 2–5

±(0.0125% URL + 0.0625% span) from 1:1 to 5:1
±(0.025% URL + 0.125% span) from 5:1 to 150:1

Range 1  ±(0.1% URL + 0.25% span) from 1:1 to 30:1 
±(0.14% URL + 0.15% span) from 30:1 to 50:1

Range 0 ±(0.25% URL + 0.05% span) from 1:1 to 30:1

Rosemount 3051CA
Ranges 1–4

±(0.025% URL + 0.125% span) from 1:1 to 30:1
±(0.035% URL + 0.125% span) from 30:1 to 150:1

Rosemount 3051T
Range 2–4

±(0.025% URL + 0.125% span) from 1:1 to 30:1
±(0.035% URL + 0.125% span) from 30:1 to 150:1
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Mounting position effects

Vibration effect

Less than ±0.1% of URL when tested per the requirements of IEC60770-1: 1999 field or pipeline with high vibration level 
(10–60 Hz 0.21 mm displacement peak amplitude/60–2000 Hz 3g).

Power supply effect

Less than ±0.005% of calibrated span per volt change

Electromagnetic compatibility (EMC) 

Transient protection (option code T1)

Tested in accordance with IEEE C62.41.2-2002, location category B
� 6 kV crest (0.5 μs - 100 kHz)
� 3 kA crest (8 � 20 μs)
� 6 kV crest (1.2 � 50 μs)

Range 1 ±(0.025% URL + 0.125% span) from 1:1 to 10:1
±(0.05% URL + 0.125% span) from 10:1 to 100:1

Range 5–6 ±(0.1% URL + 0.15% span) from 1:1 to 5:1
Rosemount 3051L See instrument toolkit software.

Models Ambient temperature effect

Models Mounting position effects

Rosemount 3051C Zero shifts up to ±1.25 inH2O (3,11 mbar), which can be calibrated out. No span effect.

Rosemount 3051CA, 3051T Zero shifts up to ±2.5 inH2O (6,22 mbar), which can be calibrated out. No span effect.

Rosemount 3051L
With liquid level diaphragm in vertical plane, zero shift of up to ±1 inH2O (2,49 mbar). With 
diaphragm in horizontal plane, zero shift of up to ±5 inH2O (12,43 mbar) plus extension length 
on extended units. All zero shifts can be calibrated out. No span effect.

Meets all relevant requirements of EN61326-1:2006 and Namur NE-21.(1)

1. NAMUR NE-21 does not apply to wireless output code X.
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Functional specifications

Range and sensor limits
 Table 7. Rosemount 3051CD, 3051CG, 3051CF, and 3051L Range and Sensor Limits

R
an

g
e(1

)

Minimum span Range and sensor limits

Rosemount
3051CD, 
3051CG, 
3051CF, 
3051L(2)

Upper 
(URL)

Lower (LRL) 

Rosemount 3051CD 
differential,

3051CF Flowmeters

Rosemount 
3051CG 
gage(3)

Rosemount 
3051L 

differential

Rosemount
3051L gage(3)

0
0.10 inH2O
(0,24 mbar)

3.00 inH2O
(7,45 mbar)

–3.00 inH2O
(–7,45 mbar)

N/A N/A N/A

1
0.50 inH2O
(1,24 mbar)

25.00 inH2O
(62,16 mbar)

–25.00 inH2O
(–62,16 mbar)

–25.00 inH2O
(–62,16 mbar)

N/A N/A

2
1.67 inH2O 
(4,15 mbar)

250.00 inH2O
(621,60 mbar)

–250.00 inH2O
(–621,60 mbar)

–250.00 inH2O
(–621,60 

mbar) 

–250.00 inH2O
(–621,60 mbar)

–250.00 inH2O
(–621,60 mbar)

3
6.67 inH2O 

(16,58 mbar)
1000.00 inH2O 

(2,48 bar)
–1000.00 inH2O 

(–2,48 bar)
0.50 psia  

(34,47 mbar)

–1000.00 
inH2O 

(–2,48 bar)

0.50 psia
(34,47 mbar)

4
2.00 psi 

(137,89 mbar)
300.00 psi 
(20,68 bar)

–300.00 psi
(–20,68 bar)

0.50 psia  

(34,47 mbar)
–300.00 psi
(–20,68 bar)

0.50 psia
(34,47 mbar)

5
13.33 psi 

(919,01 mbar)
2000.00 psi 
(137,89 bar)

– 2000.00 psi
(–137,89 bar)

0.50 psia
(34,47 mbar)

N/A N/A

1. Range 0 only available with Rosemount 3051CD. Range 1 only available with 3051CD, 3051CG, or 3051CF. inH2O referenced at 68 degrees Fahrenheit. 

2. For outputs options W and M, minimum span are: range 1 - 0.50 inH2O (1,24 mbar), range 2 - 2.50 inH2O (6,21 mbar), range 3 - 10.00 inH2O (24,86 mbar), range 
4 - 3.00 psi (0,21 bar), range 5 - 20.00 psi (1,38 bar).

3. Assumes atmospheric pressure of 14.7 psig.

 Table 8. Rosemount 3051CA and 3051T Range and Sensor Limits

R
an

g
e

Rosemount 3051CA

R
an

g
e

Rosemount 3051T

Minimum span(1) Range and sensor limits Minimum span(1) Range and sensor limits
Lower(2)

(LRL) (gage)Upper
(URL)

Lower 
(LRL)

Upper
(URL)

Lower 
(LRL) 

(absolute)

1
0.30 psi

(20,68 mbar) 
30 psia

(2,06 bar) 
0 psia 
(0 bar) 

1
0.30 psi

(20,68 mbar)
30.00 psi
(2,06 bar)

0 psia
(0 bar)

–14.70 psig
(–1,01 bar)

2
1.00 psi

(68,94 mbar) 
150 psia

(10,34 bar) 
0 psia 
(0 bar) 

2
1.00 psi

(68,94 mbar)
150.00 psi
(10,34 bar)

0 psia
(0 bar)

–14.70 psig
(–1,01 bar)

3
5.33 psi

(367,49 mbar) 
800 psia

(55,15 bar) 
0 psia 
(0 bar) 

3
5.33 psi

(367,49 mbar)
800.00 psi
(55,15 bar)

0 psia
(0 bar)

–14.70 psig
(–1,01 bar)

4
26.67 psi
(1,83 bar) 

4000 psia
(275,79 bar) 

0 psia 
(0 bar) 

4
26.67 psi
(1,83 bar)

4000.00 psi
(275,79 bar)

0 psia
(0 bar)

–14.70 psig
(–1,01 bar)

5 N/A N/A N/A 5
2000.00 psi
(137,89 bar) 

10000.00 psi
(689,47 bar)

0 psia
(0 bar) 

–14.70 psig
(–1,01 bar)

6 N/A N/A N/A 6
4000.00 psi
(275,79 bar)

20000.00 psi
(1378,95 bar)

0 psia
(0 bar)

–14.70 psig
(–1,01 bar)

1. For output options W and M, minimum span are: range 2 – 1.50 psi(0,10 bar), range 3 – 8.00 psi (0,55 bar), range 4 – 40.00 psi (2,75 bar), range 5 for 3051T 
– 2000.00 psi (137,89 bar) 

2. Assumes atmospheric pressure of 14.7 psig.
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Service

Liquid, gas, and vapor applications

4–20 mA HART (output code A)

Power supply

External power supply required. Standard transmitter (4–20mA) 
operates on 10.5–42.4 Vdc with no load.

Load limitations 

Maximum loop resistance is determined by the voltage level of 
the external power supply described by:

Indication

Optional 2-line LCD/LOI Display

Optional configuration buttons

Configuration buttons need to be specified:
Digital Zero trim (option code DZ) changes digital value of the 
transmitter and is used for performing a sensor zero trim.
Analog Zero Span (option code D4) changes analog value and 
can be used to rerange the transmitter with an applied pressure.

Output

Two-wire 4–20mA, user selectable for linear or square root 
output. Digital process variable superimposed on 4–20 mA 
signal, available to any host that conforms to HART protocol. 
The 3051 comes with Selectable HART Revisions. Digital 
communications based on HART Revision 5 (default) or Revision 
7 (option code HR7) protocol can be selected. The HART revision 
can be switched in the field using any HART based configuration 
tool or the optional LOI (M4).

Power advisory diagnostics
Power Advisory Diagnostics pro-actively detect and notify you 
of degraded electrical loop integrity before it can affect your 
process operation. Example loop problems that can be 
detected include water in the terminal compartment, corrosion 
of terminals, improper grounding, and unstable power supplies.
The device dashboard presents the diagnostics in a 
graphical, task-based interface that provides single-click access 
to critical process/device information and descriptive graphical 
troubleshooting.

LOI

The LOI utilizes a 2 button menu with internal and external 
configuration buttons. Internal buttons are always configured 
for LOI. External buttons can be configured for either LOI (option 
code M4), Analog Zero and Span (option code D4) or Digital 
Zero Trim (option code DZ). See Rosemount 3051 Reference 
Manual for LOI configuration menu.

FOUNDATION Fieldbus (output code F) 

Power supply

External power supply required; transmitters operate on 9.0 to 
32.0 Vdc transmitter terminal voltage. FISCO transmitters 
operate on 9.0 to 17.5 Vdc.

Current draw

17.5 mA for all configurations (including LCD display option)

Indication

Optional 2-line LCD display

FOUNDATION Fieldbus block execution times

FOUNDATION Fieldbus parameters

FOUNDATION Fieldbus function blocks (option A01)

Resource block

The resource block contains diagnostic, hardware, and 
electronics information. There are no linkable inputs or 
outputs to the Resource Block.

Sensor transducer block

The sensor transducer block contains sensor information 
and the ability to calibrate the pressure sensor or recall 
factory calibration.

LCD transducer block

The LCD display transducer block is used to configure the 
LCD display meter.

Communication requires a minimum 
loop resistance of 250 ohms.

1. For CSA approval, power supply must not exceed 42.4 V.

Max. Loop Resistance = 43.5 (Power Supply Voltage – 10.5)

Voltage (Vdc)

Lo
ad

 (Ω
s)

 

Operating
region

1387

1000

500

0
10.5 20 30

42.4(1) Block Execution time

Resource N/A

Sensor and SPM Transducer N/A

LCD Display N/A

Analog Input 1, 2 20 milliseconds

PID 25 milliseconds

Input Selector 20 milliseconds

Arithmetic 20 milliseconds

Signal Characterizer 20 milliseconds

Integrator 20 milliseconds

Output Splitter 20 milliseconds

Control Selector 20 milliseconds

Links 25 (max.)

Virtual communications relationships (VCR) 20 (max.)
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Analog input block

The analog input (AI) function block processes the 
measurements from the sensor and makes them available to 
other function blocks. The output value from the AI block is 
in engineering units and contains a status indicating the 
quality of the measurement. The AI Block is widely used for 
scaling functionality.

Input selector block

The input selector (ISEL) function block can be used to select 
the first good, hot backup, maximum, minimum, or average 
of as many as eight input values and place it at the output. 
The block supports signal status propagation.

Integrator block

The integrator (INT) function block integrates one or two 
variables over time. The block compares the integrated or 
accumulated value to pre-trip and trip limits and generates 
discrete output signals when the limits are reached.
The INT function block is used as a totalizer. This block will 
accept up to two inputs, has six options how to totalize the 
inputs, and two trip outputs.

Arithmetic block

The arithmetic (ARTH) function block provides the ability to 
configure a range extension function for a primary input. It 
can also be used to compute nine different arithmetic 
functions including flow with partial density compensation, 
electronic remote seals, hydrostatic tank gaging, ratio 
control, and others.

Signal characterizer block

The signal characterizer (SGCR) function block characterizes 
or approximates any function that defines an input/output 
relationship. The function is defined by configuring as many 
as twenty X,Y coordinates. The block interpolates an output 
value for a given input value using the curve defined by the 
configured coordinates. Two separate analog input signals 
can be processed simultaneously to give two corresponding 
separate output values using the same defined curve.

PID block

The PID function block combines all of the necessary logic to 
perform proportional/integral/derivative (PID) control. The 
block supports mode control, signal scaling and limiting, 
feed forward control, override tracking, alarm limit 
detection, and signal status propagation.

Control selector block

The control selector function block selects one of two or 
three inputs to be the output. The inputs are normally 
connected to the outputs of PID or other function blocks. 
One of the inputs would be considered normal and the other 
two overrides.

Output splitter block

The output splitter function block provides the capability to 
drive two control outputs from a single input. It takes the 
output of one PID or other control block to control two 
valves or other actuators.

Backup Link Active Scheduler (LAS)

The transmitter can function as a Link Active Scheduler if the 
current link master device fails or is removed from the segment.

FOUNDATION Fieldbus Diagnostics Suite 
(option code D01)

The Rosemount 3051C FOUNDATION Fieldbus Diagnostics Suite 
features SPM technology to detect changes in the process, 
process equipment, or installation conditions (such as plugged 
impulse lines) of the transmitter. This is done by modeling the 
process noise signature (using the statistical values of mean and 
standard deviation) under normal conditions and then 
comparing the baseline values to current values over time. If a 
significant change in the current values is detected, the 
transmitter can generate an alert. 

PROFIBUS PA (output code W)

Profile version

3.02

Power supply

External power supply required; transmitters operate on 9.0 to 
32.0 Vdc transmitter terminal voltage. FISCO transmitters 
operate on 9.0 to 17.5 Vdc.

Current draw

17.5 mA for all configurations (including LCD display option)

Output update rate

Four times per second

Standard function blocks

Analog input (AI block)

The AI function block processes the measurements and 
makes them available to the host device. The output value 
from the AI block is in engineering units and contains a 
status indicating the quality of the measurement.

Physical block

The physical block defines the physical resources of the 
device including type of memory, hardware, electronics and 
diagnostic information.

Transducer block

Contains actual sensor measurement data including the 
sensor diagnostics and the ability to trim the pressure sensor 
or recall factory defaults.

Indication

Optional 2-line LCD display

LOI

The LOI utilizes a 2-button menu with external configuration 
buttons.
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Wireless (output code X)

Output

IEC 62591 (WirelessHART), 2.4 GHz DSSS

Wireless radio (internal antenna, WP5 option)

• Frequency: 2.400 – 2.485 GHz

• Channels: 15

• Modulation: IEEE 802.15.4 compliant DSSS

• Transmission: Maximum of 10 dBm EIRP

Local display

The optional 3-line, 7-digit LCD display can display 
user-selectable information such as primary variable in 
engineering units, scaled variable, percent of range, sensor 
module temperature, and electronics temperature. The display 
updates based on the wireless update rate.

Digital zero trim

Digital zero trim (option DZ) is an offset adjustment to 
compensate for mounting position effects, up to 5% of URL.

Update rate

User selectable 1 sec. to 60 min.

Wireless sensor module for in-line transmitters

The Rosemount 3051 Wireless Transmitter requires the 
engineered polymer housing to be selected. The standard 
sensor module will come with aluminum material. If stainless 
steel is required, the option WSM must be selected.

Power module

Low power output

1–5 Vdc HART Low Power (output code M)

Output

Three-wire 1–5 Vdc (option code C2) user-selectable output. 
Also user selectable for linear or square root output 
configuration. Digital process variable superimposed on voltage 
signal, available to any host conforming to the HART protocol. 
Low-power transmitter operates on 6–12 Vdc with no load.

Power consumption

3.0 mA, 18–36 mW

Minimum load impedance

100 k  (Vout wiring)

Indication

Optional 5-digit LCD display

Overpressure limits

Rosemount 3051CD/CG/CF

• Range 0: 750 psi (51,71 bar)

• Range 1: 2000 psig (137,90 bar)

• Ranges 2–5: 3626 psig (250,00 bar)
 4500 psig (310,26 bar) for option code P9

Rosemount 3051CA

• Range 1: 750 psia (51,71 bar) 

• Range 2: 1500 psia (103,42 bar)

• Range 3: 1600 psia (110,32 bar)

• Range 4: 6000 psia (413,69 bar)

Rosemount 3051TG/TA

• Range 1: 750 psi (51,71 bar)

• Range 2: 1500 psi (103,42 bar)

• Range 3: 1600 psi (110,32 bar)

• Range 4: 6000 psi (413,69 bar)

• Range 5: 15000 psi (1034,21 bar)

• Range 6: 24000 psi (1654,74 bar) 

For Rosemount 3051L or level flange option codes FA, FB, FC, FD, 
FP, and FQ, limit is 0 psia to the flange rating or sensor rating, 
whichever is lower.

Static pressure limit

Rosemount 3051CD only

Operates within specifications between static line pressures of 
0.5 psia and 3626 psig (4500 psig (310, 26 bar) for option code 
P9).
Range 0: 0.5 psia and 750 psig (0,03 bar and 51,71 bar)
Range 1: 0.5 psia and 2000 psig (0,03 bar and 137, 90 bar)

Field replaceable, keyed connection eliminates the risk of 
incorrect installation, Intrinsically Safe Lithium-thionyl chloride 
Power Module with PBT/PC enclosure. Ten-year life at one 
minute update rate.(1)

1. Reference conditions are 70 °F (21 °C), and routing data for three additional 
network devices.

Note
Continuous exposure to ambient temperature limits of -40 °F or 
185 °F (–40 °C or 85 °C) may reduce specified life by less than 20 
percent.

 Table 9. Rosemount 3051L and Level Flange Rating Limits

Standard Type CS rating SST rating
ANSI/ASME Class 150 285 psig 275 psig
ANSI/ASME Class 300 740 psig 720 psig
ANSI/ASME Class 600 1480 psig 1440 psig

At 100 °F (38 °C), the rating decreases
with increasing temperature, per ANSI/ASME B16.5.

DIN PN 10–40 40 bar 40 bar
DIN PN 10/16 16 bar 16 bar
DIN PN 25/40 40 bar 40 bar

At 248 °F (120 °C), the rating decreases 
with increasing temperature, per DIN 2401. 

Ω
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Burst pressure limits

Rosemount 3051C, 3051CF Coplanar or 
Traditional process flange

10081 psig (695,06 bar)

Rosemount 3051T In-Line

Ranges 1–4: 11016 psi (759,53 bar)
Range 5: 26016 psig (1793,74 bar)

Range 6: 46092 psi (3177,93 bar)

Failure mode alarm

HART 4–20 mA (output option code A)

If self-diagnostics detect a sensor or microprocessor failure, the 
analog signal is driven either high or low to alert the user. High or 
low failure mode is user-selectable with a jumper/switch on the 
transmitter. The values to which the transmitter drives its 
output in failure mode depend on whether it is configured to 
standard, NAMUR-compliant, or custom levels (see alarm 
configuration below). The values for each are as follows:

Output code M

If self-diagnostics detect a gross transmitter failure, the analog 
signal will be driven either below 0.94 V or above 5.4 V to alert 
the user (below 0.75 V or above 4.4 V for Option C2). High or low 
alarm signal is user-selectable by internal jumper.

Output code F, W, and X

If self-diagnostics detect a gross transmitter failure, that 
information gets passed as an alert and a status along with the 
process variable.

Temperature limits

Process

At atmospheric pressures and above. See Table 10.

High alarm Low alarm

Default ≥ 21.75 mA ≤ 3.75 mA

NAMUR compliant(1)

1. Analog output levels are compliant with NAMUR recommen-
dation NE 43, see option codes C4 or C5.

≥ 22.5 mA ≤ 3.6 mA

Custom levels(2) 

2. Low alarm must be 0.1 mA less than low saturation and high 
alarm must be 0.1 mA greater than high saturation.

20.2 – 23.0 
mA

3.4 – 3.8 mA

Ambient

–40 to 185 °F (–40 to 85 °C)
With LCD display(1)(2): –40 to 176 °F (–40 to 80 °C)

1. For the output code M and W, LCD display may not be readable and LCD 
display updates will be slower at temperatures below –22 °F (–30 °C).

2. Wireless LCD display may not be readable and LCD display updates will 
be slower at temperature below –4 °F (–20 °C).

Storage(1)

–50 to 230 °F (–46 to 110 °C)
With LCD display: –40 to 185 °F (–40 to 85 °C)
With Wireless Output: –40 °F to 185 °F (–40 °C to 85 °C)

1. If storage temperature is above 85 °C, perform a sensor trim prior to instal-
lation.

 Table 10. 3051 Process Temperature Limits

Rosemount 3051CD, 3051CG, 3051CF, 3051CA

Silicone fill sensor(1)

1. Process temperatures above 185 °F (85 °C) require derating the ambient 
limits by a 1.5:1 ratio.

with Coplanar flange –40 to 250 °F (–40 to 121 °C)(2)

2. 220 °F (104 °C) limit in vacuum service; 130 °F (54 °C) for pressures below 
0.5 psia.

with Traditional flange –40 to 300 °F (–40 to 149 °C)(2)(3)

3. Rosemount 3051CD0 process temperature limits are –40 to 212 °F 
(–40 to 100 °C).

with Level flange –40 to 300 °F (–40 to 149 °C)(2)

with 305 Integral 
Manifold

–40 to 300 °F (–40 to 149 °C)(2)

Inert fill sensor(1)(4)

4.  Inert fill with Traditional flange on Range 0: limits are 32 to 185 °F 
(0 to 85 °C).

–40 to 185 °F (–40 to 85 °C)(5)(6)

5. 160 °F (71 °C) limit in vacuum service.

6. Not available for Rosemount 3051CA.

Rosemount 3051T (process fill fluid)

Silicone fill sensor(1) –40 to 250 °F (–40 to 121 °C)(2)

Inert fill sensor(1) –22 to 250 °F (–30 to 121 °C)(2)

Rosemount 3051L low-side temperature limits

Silicone fill sensor(1) –40 to 250 °F (–40 to 121 °C)(2)

Inert fill sensor(1) –40 to 185 °F (–40 to 85 °C)(5)

Rosemount 3051L high-side temperature limits 
(process fill fluid)

SYLTHERM XLT –102 to 293 °F (–75 to 145 °C)

D.C. Silicone 704 32 to 401 °F (0 to 205 °C)

D.C. Silicone 200 –49 to 401 °F (–45 to 205 °C)

Inert –49 to 320 °F (–45 to 160 °C)

Glycerin and water  5 to 203 °F (–15 to 95 °C)

Neobee M-20 5 to 401 °F (–15 to 205 °C)

Propylene glycol and 
Water

5 to 203 °F (–15 to 95 °C)
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Humidity limits
0–100 percent relative humidity

Turn-on time

Volumetric displacement

Less than 0.005-in3 (0,08 cm3)

Damping

4–20 mA HART

Analog output response to a step input change is user-enterable 
from 0.0 to 60 seconds for one time constant. This software 
damping is in addition to sensor module response time.

FOUNDATION Fieldbus

Transducer block: User configurable
AI Block: User configurable

PROFIBUS PA

AI Block only: User configurable

Physical specifications

Material selection

Emerson provides a variety of Rosemount products with various 
product options and configurations including materials of 
construction that can be expected to perform well in a wide 
range of applications. The Rosemount product information 
presented is intended as a guide for the purchaser to make an 
appropriate selection for the application. It is the purchaser’s 
sole responsibility to make a careful analysis of all process 
parameters (such as all chemical components, temperature, 
pressure, flow rate, abrasives, contaminants, etc.), when 
specifying product materials, options, and components for the 
particular application. Emerson Process Management is not in a 
position to evaluate or guarantee the compatibility of the 
process fluid or other process parameters with the product 
options, configuration, or materials of construction selected.

Electrical connections

1/2–14 NPT, G1/2, and M20 � 1.5 conduit. The polymer housing 
code P) has no conduit entries. HART interface connections fixed 
to terminal block for output code A and to 701P Power Module 
for output code X.

Process connections

Rosemount 3051C
1/4–18 NPT on 21/8-in. centers
1/2–14 NPT on 2-, 21/8-, or 21/4-in. centers

Rosemount 3051L

High pressure side: 2-, 3-, or 4-in., ASME B 16.5 (ANSI) Class 150, 
300 or 600 flange; 50, 80 or 100 mm, PN 40 or 10/16 flange
Low pressure side: 1/4–18 NPT on flange 1/2–14 NPT on adapter

Rosemount 3051T

1/2–14 NPT female 
G1/2 A DIN 16288 Male (range 1–4 only)
Autoclave type F-250-C (Pressure relieved 9/16–18 gland thread; 
1/4 OD high pressure tube 60° cone; available for range 5–6 
transmitters only).

Rosemount 3051CF

For Rosemount 3051CFA, see Rosemount 485 Annubar Product 
Data Sheet.
For Rosemount 3051CFC, see Rosemount 405 Compact Orifice 
Plate Product Data Sheet.
For Rosemount 3051CFP, see Rosemount 1195 Integral Orifice 
Product Data Sheet.

Process-wetted parts

Drain/vent valves

316 SST, Alloy C-276, or Alloy 400 material (Alloy 400 not 
available with 3051L)

Process flanges and adapters

Plated carbon steel
SST: CF-8M (Cast 316 SST) per ASTM A743
Cast C-276: CW-12MW per ASTM A494
Cast Alloy 400: M-30C per ASTM A494

Wetted O-rings

Glass-filled PTFE or graphite-filled PTFE 

Process isolating diaphragms

Rosemount 3051L process wetted parts

Flanged process connection (transmitter high side)

Process diaphragms, including process gasket surface

316L SST, Alloy C-276, or Tantalum

Extension

CF-3M (Cast version of 316L SST, material per ASTM-A743), 
or Alloy C-276. Fits schedule 40 and 80 pipe.

Mounting flange

Zinc-cobalt plated CS or SST

Performance within specifications less than 2.0 seconds 
(20.0 seconds for PROFIBUS PA and FOUNDATION Fieldbus 
protocols) after power is applied to the transmitter.(1)

1. Does not apply to wireless option code X.

Isolating diaphragm material

30
51

C
D

30
51

C
G

30
51

T

30
51

C
A

316L SST (UNS S31603) • • •
Alloy C-276 (UNS N10276) • • •
Alloy 400 (UNS N04400) • N/A •
Tantalum (UNS R05440) • N/A N/A
Gold-plated Alloy 400 • N/A •
Gold-plated 316L SST • N/A •
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Reference process connection (transmitter low side)

Isolating diaphragms

316L SST or Alloy C-276

Reference flange and adapter

CF-8M (cast version of 316 SST, material per ASTM-A743)

Non-wetted parts

Electronics housing

Low-copper aluminum or CF-8M (cast version of 316 SST) 
Enclosure type 4X, IP 65, IP 66, IP 68
Housing material code P: PBT/PC with NEMA 4X and IP66/67/68

Coplanar sensor module housing

SST: CF-3M (Cast 316L SST)

Bolts

Plated carbon steel per ASTM A449, Type 1
Austenitic 316 SST per ASTM F593
ASTM A193, Grade B7M alloy steel
Alloy K-500

Sensor module fill fluid

Coplanar: Silicone or Inert Halocarbon
In-line: Silicone or Fluorinert™ FC-43

Process fill fluid (3051L only)

SYLTHERM XLT, D.C. Silicone 704, D.C. Silicone 200, inert, 
glycerin and water, Neobee M-20, or propylene glycol and water

Paint

Polyurethane

Cover O-rings

Buna-N
Silicone (for wireless option code X)

Power module

Field replaceable, keyed connection eliminates the risk of 
incorrect installation, Intrinsically Safe Lithium-thionyl chloride 
Power Module with PBT enclosure.

Shipping weights

 Table 13. Transmitter Option Weights

 Table 11. Transmitter Weights without Options(1)

1. Transmitter weights include the sensor module and housing only 
(aluminum for Rosemount 3051 and polymer for wireless).

Transmitter
Rosemount 3051 In 

lb. (kg)
Wireless In lb. (kg)

3051C 6.0 (2,7) 3.9 (1,8)
3051T 3.0 (1,4) 1.9 (0,86)
3051L Table 12 Table 12

 Table 12.  Rosemount 3051L Weights without Options

Flange
Flush

lb. (kg)
2-in. Ext.

lb. (kg)
4-in. Ext.

lb. (kg)
6-in. Ext.

lb. (kg)

2-in., 150 12.5 (5,7) N/A N/A N/A
3-in., 150 17.5 (7,9) 19.5 (8,8) 20.5 (9,3) 21.5 (9,7)
4-in., 150 23.5 (10,7) 26.5 (12,0) 28.5 (12,9) 30.5 (13,8)
2-in., 300 17.5 (7,9) N/A N/A N/A
3-in., 300 22.5 (10,2) 24.5 (11,1) 25.5 (11,6) 26.5 (12,0)
4-in., 300 32.5 (14,7) 35.5 (16,1) 37.5 (17,0) 39.5 (17,9)
2-in., 600 15.3 (6,9) N/A N/A N/A
3-in., 600 25.2 (11,4) 27.2 (12,3) 28.2 (12,8) 29.2 (13,2)
DN 50/
PN 40

13.8 (6,2) N/A N/A N/A

DN 80/
PN 40

19.5 (8,8) 21.5 (9,7) 22.5 (10,2) 23.5 (10,6)

DN 100/
PN 10/16

17.8 (8,1) 19.8 (9,0) 20.8 (9,5) 21.8 (9,9)

DN 100/
PN 40

23.2 (10,5) 25.2 (11,5) 26.2 (11,9) 27.2 (12,3)

Code Option
Add

lb. (kg)

J, K, L, M Stainless steel housing (T) 3.9 (1,8)
J, K, L, M Stainless steel housing (C, L, H, P) 3.1 (1,4)
M4/M5 LCD display for wired transmitter 0.5 (0,2)
M5 LCD display for wireless output 0.1 (0,04)

B4
SST mounting bracket for coplanar 
flange

1.0 (0,5)

B1, B2, B3
Mounting bracket for traditional 
flange

2.3 (1,0)

B7, B8, B9
Mounting bracket for traditional 
flange

2.3 (1,0)

BA, BC SST bracket for traditional flange 2.3 (1,0)
H2 Traditional flange 2.4 (1,1)
H3 Traditional flange 2.7 (1,2)
H4 Traditional flange 2.6 (1,2)
H7 Traditional flange 2.5 (1,1)
FC Level flange—3 in., 150 10.8 (4,9)
FD Level flange—3 in., 300 14.3 (6,5)
FA Level flange—2 in., 150 10.7 (4,8)
FB Level flange—2 in., 300 14.0 (6,3)
FP DIN level flange, SST, DN 50, PN 40 8.3 (3,8)
FQ DIN level flange, SST, DN 80, PN 40 13.7 (6,2)
WSM SST sensor module 1.0 (0,45)

Power Module (701PGNKF) 0.4 (0,18)
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Product Certifications

Rosemount 3051
Rev 1.6

European Directive Information

A copy of the EU Declaration of Conformity can be found at the 
end of the Quick Start Guide. The most recent revision of the EU 
Declaration of Conformity can be found at 
Emerson.com/Rosemount.

Ordinary Location Certification

As standard, the transmitter has been examined and tested to 
determine that the design meets the basic electrical, 
mechanical, and fire protection requirements by FM Approvals, 
a nationally recognized test laboratory (NRTL) as accredited by 
the Federal Occupational Safety and Health Administration 
(OSHA).

USA
E5 USA Explosionproof (XP) and Dust-Ignitionproof (DIP)

Certificate: 0T2H0.AE
Standards: FM Class 3600 – 2011, FM Class 3611 – 2004, 

FM Class 3810 – 2005, ANSI/NEMA 250 – 2008
Markings:  IS CL I, DIV 1, GP B, C, D; DIP CL II, DIV 1, GP E, F, 

G; CL III; T5(–50 °C ≤ Ta ≤ +85 °C); Factory 
Sealed; Type 4X

I5 USA Intrinsic Safety (IS) and Nonincendive (NI)
Certificate: FM16US0120X
Standards: FM Class 3600 – 2011, FM Class 3610 – 2010, 

FM Class 3611 – 2004, FM Class 3810 – 2005, 
ANSI/NEMA 250 – 2008

Markings: IS CL I, DIV 1, GP A, B, C, D; CL II, DIV 1, GP E, F, 
G; Class III; DIV 1 when connected per 
Rosemount drawing 03031-1019; NI CL 1, DIV 
2, GP A, B, C, D; T4(–50 °C ≤ Ta ≤ +70 °C) 
[HART], T5(–50 °C ≤ Ta ≤ +40 °C) 
[HART]; T4(–50 °C ≤ Ta ≤ +60 °C) 
[Fieldbus/PROFIBUS]; Type 4x

Special Conditions for Safe Use (X): 

1. The Rosemount 3051 transmitter housing contains 
aluminum and is considered a potential risk of ignition by 
impact or friction. Care must be taken into account during 
installation and use to prevent impact and friction.

2. The Rosemount 3051 transmitter with the transient 
terminal block (option code T1) will not pass the 500 Vrms 
dielectric strength test and this must be taken into 
account during installation.

IE USA FISCO
Certificate: FM16US0120X
Standards: FM Class 3600 – 2011, FM Class 3610 – 2010, 

FM Class 3611 – 2004, FM Class 3810 – 2005

Markings:  IS CL I, DIV 1, GP A, B, C, D when connected per 
Rosemount drawing 03031-1019 
(–50 °C ≤ Ta ≤ +60 °C); Type 4x

Special Conditions for Safe Use (X): 

1. The Rosemount 3051 transmitter housing contains 
aluminum and is considered a potential risk of ignition by 
impact or friction. Care must be taken into account during 
installation and use to prevent impact and friction.

2. The Rosemount 3051 transmitter with the transient 
terminal block (option code T1) will not pass the 500Vrms 
dielectric strength test and this must be taken into 
account during installation.

C6 Canada Explosionproof, Dust-Ignitionproof, Intrinsic Safety 
and Nonincendive
Certificate: 1053834
Standards: ANSI/ISA 12.27.01-2003, 

CSA Std. C22.2 No. 30 -M1986, C
SA Std. C22.2 No.142-M1987, 
CSA Std. C22.2. No.157-92, 
CSA Std. C22.2 No. 213 - M1987, 
CAN/CSA C22.2 No. 0-10, 
CSA Std C22.2 No. 25-1966, 
CAN/CSA-C22.2 No. 94-M91, 
CAN/CSA-E60079-0-07, 
CAN/CSA-E60079-1-07

Markings: Explosionproof for Class I, Division 1, Groups B, 
C and D; Suitable for Class I, Zone 1, Group 
IIB+H2, T5; Dust-Ignitionproof Class II, Division 
1, Groups E, F, G; Class III Division 1; Intrinsically 
Safe Class I, Division 1 Groups A, B, C, D when 
connected in accordance with Rosemount 
drawing 03031-1024, Temperature Code T3C; 
Suitable for Class I, Zone 0; Class I Division 2 
Groups A, B, C and D, T5; Suitable for Class I 
Zone 2, Group IIC; Type 4X; Factory Sealed; 
Single Seal (See drawing 03031-1053)

E6 Canada Explosionproof, Dust-Ignitionproof and Division 2
Certificate: 1053834
Standards: ANSI/ISA 12.27.01-2003,

CSA Std. C22.2 No. 30 -M1986, 
CSA Std. C22.2 No.142-M1987, 
CSA Std. C22.2 No. 213 - M1987, 
CAN/CSA C22.2 No. 0-10, 
CSA Std C22.2 No. 25-1966, 
CAN/CSA-C22.2 No. 94-M91, 
CAN/CSA-C22.2 No. 157-92, 
CAN/CSA-E60079-0-07, 
CAN/CSA-E60079-1-07
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Markings: Explosionproof Class I, Division 1, Groups B, C 
and D; Suitable for Class I, Zone 1, Group 
IIB+H2, T5; Dust-Ignitionproof for Class II and 
Class III, Division 1, Groups E, F and G; Class I, 
Division 2, Groups A, B, C and D; Suitable for 
Class I Zone 2, Group IIC; Type 4X; Factory 
Sealed; Single Seal (See drawing 03031-1053)

Europe

E8 ATEX Flameproof and Dust
Certificate: KEMA00ATEX2013X; Baseefa11ATEX0275X
Standards: EN60079-0:2012, 

EN60079-1:2014,EN60079-26:2015, 
EN60079-31:2009

Markings: II 1/2 G, Ex db IIC T6...T4 Ga/Gb, 
T6(–60 °C ≤ Ta ≤ +70 °C), 
T4/T5(–60 °C ≤ Ta ≤ +80 °C);

II 1 D Ex Ta IIIC T95 °C T500 105 °C Da 
(–20 °C ≤ Ta ≤ +85 °C)

Special Conditions for Safe Use (X):

1. This device contains a thin wall diaphragm. Installation, 
maintenance and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer’s instructions for installation 
and maintenance shall be followed in detail to assure 
safety during its expected lifetime.

2. Flameproof joints are not intended for repair.

3. Non-standard point options may cause risk from 
electrostatic discharge. Avoid installations that could 
cause electrostatic build-up on painted surfaces, and only 
clean the painted surfaces with a damp cloth. If paint is 
ordered through a special option code, contact the 
manufacturer for more information. 

4. Some variants of the equipment have reduced markings 
on the nameplate. Refer to the Certificate for full 
equipment marking.

I1 ATEX Intrinsic Safety and Dust
Certificate: BAS97ATEX1089X; Baseefa11ATEX0275X
Standards: EN60079-0:2012, EN60079-11:2012, 

EN60079-31:2009
Markings: HART:  II 1 G Ex ia IIC T5/T4 Ga 

T5(-60 °C ≤ Ta ≤ +40 °C), T4(-60 °C ≤ Ta ≤ +70 °C)
Fieldbus/PROFIBUS:  II 1 G Ex ia Ga IIC 
T4(-60°C ≤ Ta ≤ +60°C)
DUST:  II 1 D Ex Ta IIIC T95 °C T500105 °C Da 
(-20 °C ≤ Ta ≤ +85 °C)

Special Conditions for Safe Use (X):

1. The apparatus is not capable of withstanding the 500 V 
insulation test required by clause 6.3.12 of 
EN60079-11:2012. This must be taken into account when 
installing the apparatus.

2. The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however care should 
be taken to protect it from impact or abrasion if located in 
Zone 0.

3. Some variants of the equipment have reduced markings 
on the nameplate. Refer to the Certificate for full 
equipment marking.

IA ATEX FISCO
Certificate: BAS97ATEX1089X
Standards: EN60079-0:2012, EN60079-11:2009
Markings:   II 1 G Ex ia IIC Ga T4(-60 °C ≤ Ta ≤ +60 °C)

Special Conditions for Safe Use (X):

1. The apparatus is not capable of withstanding the 500 V 
insulation test required by clause 6.3.12 
EN60079-11:2012. This must be taken into account when 
installing the apparatus.

2. The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however care should 
be taken to protect it from impact or abrasion if located in 
Zone 0.

N1 ATEX Type n and Dust
Certificate: BAS00ATEX3105X; Baseefa11ATEX0275X
Standards:  EN60079-0:2012, EN60079-15:2010, 

EN60079-31:2009
Markings:   II 3 G Ex nA IIC T5 Gc (–40 °C ≤ Ta ≤ +70 °C); 

 II 1 D Ex Ta IIIC T95 °C T500105 °C Da 
(–20 °C ≤ Ta ≤ +85 °C)

 Table 14. Process Temperature

Temperature class Process temperature

T6 –60 °C to +70 °C

T5 –60 °C to +80 °C

T4 –60 °C to +120 °C 

 Table 15. Input Parameters

HART Fieldbus/PROFIBUS

Voltage Ui  30 V 30 V

Current Ii 200 mA 300 mA

Power Pi  0.9 W 1.3 W

Capacitance Ci 0.012 μF 0 μF

Inductance Li 0 mH 0 mH

 Table 16. Input Parameters

FISCO

Voltage Ui 17.5 V

Current Ii 380 mA

Power Pi 5.32 W

Capacitance Ci <5 nF

Inductance Li <10 μH
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Special Conditions for Safe Use (X):

1. This apparatus is not capable of withstanding the 500V 
insulation test that is required by clause 6.8.1 of 
EN60079-15. This must be taken into account when 
installing the apparatus.

2. Some variants of the equipment have reduced markings 
on the nameplate. Refer to the Certificate for full 
equipment marking.

International

E7 IECEx Flameproof and Dust
Certificate: IECEx KEM 09.0034X; IECEx BAS 10.0034X
Standards: IEC60079-0:2011, IEC60079-1:2014-06, 

IEC60079-26:2014-10, IEC60079-31:2008
Markings: Ex d IIC T6...T4 Ga/Gb, 

T6(–60 °C ≤ Ta ≤ +70 °C), 
T4/T5(–60 °C ≤ Ta ≤ +80 °C); Ex Ta IIIC T95 °C 
T500105 °C Da (–20 °C ≤ Ta ≤ +85 °C)

Special Conditions for Safe Use (X):

1. This device contains a thin wall diaphragm. Installation, 
maintenance and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer’s instructions for installation 
and maintenance shall be followed in detail to assure 
safety during its expected lifetime.

2. Flameproof joints are not intended for repair.

3. Non-standard point options may cause risk from 
electrostatic discharge. Avoid installations that could 
cause electrostatic build-up on painted surfaces, and only 
clean the painted surfaces with a damp cloth. If paint is 
ordered through a special option code, contact the 
manufacturer for more information.

4. Some variants of the equipment have reduced markings 
on the nameplate. Refer to the Certificate for full 
equipment marking.

I7 IECEx Intrinsic Safety
Certificate: IECEx BAS 09.0076X
Standards:  IEC60079-0:2011, IEC60079-11:2011
Markings: HART: Ex ia IIC T5/T4 Ga, 

T5(–60 °C ≤ Ta ≤ +40 °C), 
T4(–60 °C ≤ Ta ≤ +70 °C) 
Fieldbus/PROFIBUS: Ex ia IIC Ga 
T4(–60 °C ≤ Ta ≤ +60 °C)

Special Conditions for Safe Use (X):

1. If the apparatus is fitted with an optional 90 V transient 
suppressor, it is not capable of withstanding the 500 V 
insulation test required by clause 6.3.12 of IEC60079-11. 
This must be taken into account when installing the 
apparatus. 

2. The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however, care should 
be taken to protect it from impact or abrasion if located in 
Zone 0. 

IECEx Mining (Special A0259)
Certificate: IECEx TSA 14.0001X
Standards: IEC60079-0:2011, IEC60079-11:2011
Markings: Ex ia I Ma (–60 °C ≤ Ta ≤ +70 °C) 

Special Conditions for Safe Use (X):

1. If the apparatus is fitted with optional 90 V transient 
suppressor, it is not capable of withstanding the 500 V 
insulation test required by IEC60079-11. This must be 
taken into account when installing the apparatus.

2. It is a condition of safe use that the above input parameters 
shall be taken into account during installation.

3. It is a condition of manufacture that only the apparatus 
fitted with housing, covers and sensor module housing 
made out of stainless steel are used in Group I applications.

N7 IECEx Type n
Certificate: IECEx BAS 09.0077X
Standards: IEC60079-0:2011, IEC60079-15:2010
Markings:  Ex nA IIC T5 Gc (–40 °C ≤ Ta ≤ +70 °C)

Special Condition for Safe Use (X):

1. The apparatus is not capable of withstanding the 500 V 
insulation test required by IEC60079-15. This must be 
taken into account when installing the apparatus.

 Table 17. Process Temperature

Temperature class Process temperature

T6 –60 °C to +70 °C

T5 –60 °C to +80 °C

T4 –60 °C to +120 °C

 Table 18. Input Parameters

HART Fieldbus/PROFIBUS

Voltage Ui  30 V 30 V

Current Ii 200 mA 300 mA

Power Pi  0.9 W 1.3 W

Capacitance Ci 0.012 μF 0 μF

Inductance Li 0 mH 0 mH

 Table 19. Input Parameters

HART Fieldbus/PROFIBUS FISCO

Voltage Ui  30 V 30 V 17.5 V

Current Ii 200 mA 300 mA 380 mA

Power Pi  0.9 W 1.3 W 5.32 W

Capacitance Ci 0.012 μF 0 μF <5 nF

Inductance Li 0 mH 0 mH <10 μH
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Brazil

E2 INMETRO Flameproof
Certificate: UL-BR 13.0643X
Standards: ABNT NBR IEC60079-0:2008 + Errata 1:2011, 

ABNT NBR IEC60079-1:2009 + Errata 1:2011, 
ABNT NBR IEC60079-26:2008 + Errata 1:2008

Markings: Ex d IIC T6... T4 Ga/Gb, T6(–60 °C ≤ Ta ≤ +70 °C), 
T4/T5(–60 °C ≤ Ta ≤ +80 °C)

Special Conditions for Safe Use (X):

1. This device contains a thin wall diaphragm less than 1 mm 
thickness that forms a boundary between zone 0 (process 
connection) and zone 1 (all other parts of the equipment). 
The model code and data sheet are to be consulted for 
details of the diaphragm material. Installation, 
maintenance and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer's instructions for installation 
and maintenance shall be followed in detail to assure 
safety during its expected lifetime.

2. Flameproof joints are not intended for repair.

3. Non-standard point options may cause risk from 
electrostatic discharge. Avoid installations that could 
cause electrostatic build-up on painted surfaces, and only 
clean the painted surfaces with a damp cloth. If paint is 
ordered through a special option code, contact the 
manufacturer for more information.

I2 INMETRO Intrinsic Safety
Certificate: UL-BR 13.0584X
Standards: ABNT NBR IEC60079-0:2008 + Errata 1:2011, 

ABNT NBR IEC60079-11:2009
Markings: HART: Ex ia IIC T5/T4 Ga, 

T5(–60 °C ≤ Ta ≤ +40 °C), 
T4(–60 °C ≤ Ta ≤ +70 °C) 
Fieldbus/PROFIBUS: Ex ia IIC T4 
Ga (–60 °C ≤ Ta ≤ +60 °C)

Special Conditions for Safe Use (X):

1. If the equipment is fitted with an optional 90 V transient 
suppressor, it is not capable of withstanding the 500 V 
insulation test required by ABNT NBR IRC 60079-11. This 
must be taken into account when installing the 
equipment.

2. The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however, care should 
be taken to protect it from impact or abrasion if located in 
Zone 0.

IB INMETRO FISCO
Certificate: UL-BR 13.0584X
Standards: ABNT NBR IEC60079-0:2008 + Errata 1:2011, 

ABNT NBR IEC60079-11:2009
Markings: Ex ia IIC T4 Ga (–60 °C ≤ Ta ≤ +60 °C)

Special Conditions for Safe Use (X):

1. If the equipment is fitted with an optional 90 V transient 
suppressor, it is not capable of withstanding the 500 V 
insulation test required by ABNT NBR IEC 60079-11. This 
must be taken into account when installing the 
equipment.

2. The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however, care should 
be taken to protect it from impact or abrasion if located in 
Zone 0.

China

E3 China Flameproof
Certificate: GYJ14.1041X; GYJ15.1368X [Flowmeters]
Standards: GB12476-2000; GB3836.1-2010, 

GB3836.2-2010, GB3836.20-2010
Markings: Ex d IIC T6/T5, T6(–50 °C ≤ Ta ≤ +65 °C), 

T5(–50 °C ≤ Ta ≤ +80 °C)

Special Conditions for Safe Use (X):

1. The relation between ambient temperature arrange and 
temperature class is as follows:

When used in a combustible dust environment, the 
maximum ambient temperature is 80 °C.

2. The earth connection facility in the enclosure should be 
connected reliably.

3. Cable entry certified by notified body with type of 
protection Ex d IIC in accordance with GB3836.1-2000 and 
GB3836.2-2000, should be applied when installed in a 
hazardous location. When used in combustible dust 
environment, cable entry in accordance with IP66 or 
higher level should be applied.

4. Obey the warning “Keep tight when the circuit is alive.”

 Table 20. Input Parameters

HART Fieldbus/PROFIBUS

Voltage Ui  30 V 30 V

Current Ii 200 mA 300 mA

Power Pi  0.9 W 1.3 W

Capacitance Ci 0.012 μF 0 μF

Inductance Li 0 mH 0 mH

 Table 21. Input Parameters

FISCO

Voltage Ui 17.5 V

Current Ii 380 mA

Power Pi 5.32 W

Capacitance Ci <5 nF

Inductance Li <10 μH

Ta Temperature class

–50 °C~+80 °C T5

–50 °C~+65 °C T6
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5. End users are not permitted to change any internal 
components.

6. During installation, use and maintenance of this product, 
observe the following standards: GB3836.13-1997, 
GB3836.15-2000, GB3836.16-2006, GB50257-1996, 
GB12476.2-2006, GB15577-2007 

I3 China Intrinsic Safety
Certificate: GYJ13.1362X; GYJ15.1367X [Flowmeters]
Standards: GB3836.1-2010, GB3836.4–2010, 

GB3836.20-2010, GB12476.1-2000
Markings: Ex ia IIC Ga T4/T5

Special Conditions for Safe Use (X):

1. Symbol “X” is used to denote specific conditions of use:
a.If the apparatus is fitted with an optional 90 V 

transient suppressor, it is not capable of 
withstanding the 500 V insulation test for 1 minute. 
This must be taken into account when installing the 
apparatus.

b.The enclosure may be made of aluminum alloy and 
given a protective polyurethane paint finish; 
however, care should be taken to protect it from 
impact or abrasion if located in Zone 0.

2. The relation between T code and ambient temperature 
range is:

3. Intrinsically Safe parameters

Note 
FISCO parameters apply to both Group IIC and IIB.

[For Flowmeters] When Rosemount 644 Temperature 
Transmitter is used, it should be used with Ex-certified 
associated apparatus to establish explosion protection system 
that can be used in explosive gas atmospheres. Wiring and 
terminals should comply with the instruction manual of both 
Rosemount 644 Temperature Transmitter and associated 
apparatus. The cables between Rosemount 644 Temperatures 
Transmitter and associated apparatus should be shielded cables 
(the cables must have insulated shield). The shielded cable has 
to be grounded reliably in a non-hazardous area.

4. Transmitters comply with the requirements for FISCO field 
devices specified in IEC60079-27:2008. For the connection 
of an intrinsically safe circuit in accordance with FISCO 
Model, FISCO parameters are listed in the table above.

5. The product should be used with Ex-certified associated 
apparatus to establish explosion protection system that 
can be used in explosive gas atmospheres. Wiring and 
terminals should comply with the instruction manual of 
the product and associated apparatus.

6. The cables between this product and associated apparatus 
should be shielded cables (the cables must have insulated 
shield). The shielded cable has to be grounded reliably in a 
non-hazardous area.

7. End users are not permitted to change any intern 
components but to settle the problem in conjunction with 
the manufacturer to avoid damage to the product.

8. During installation, use and maintenance of this product, 
observe the following standards:
GB3836.13-1997, GB3836.15-2000, GB3836.16-2006, 
GB50257-1996, GB12476.2-2006, GB15577-2007

N3 China Type n
Certificate: GYJ15.1105X
Standards:  GB3836.1-2010, GB3836.8-2003
Markings: Ex nA nL IIC T5 Gc (–40 °C ≤ Ta ≤ +70 °C)

Special Condition for Safe Use (X):

1. Symbol “X” is used to denote specific conditions of use: 
The apparatus is not capable of withstanding the 500V test 
to earth for one minute. The must be taken into 
consideration during installation.

Japan

E4 Japan Flameproof
Certificate: TC20577, TC20578, TC20583, TC20584 

[HART]; TC20579, TC20580, TC20581, 
TC20582 [Fieldbus]

Markings: Ex d IIC T5

Technical Regulations Customs Union (EAC)

EM EAC Flameproof
Certificate: RU C-US.GB05.B.01197
Markings: Ga/Gb Ex d IIC T5/T6 X, T5(–60 °C ≤ Ta ≤ +80 °C), 

T6(–60 °C ≤ Ta ≤ +65 °C)

Model T code
Temperature 

range

HART T5 –60 °C ≤ Ta ≤ +40 °C

HART T4 –60 °C ≤ Ta ≤ +70 °C

Fieldbus/PROFIBUS/
FISCO

T4 –40 °C ≤ Ta ≤ +60 °C

 Table 22. Input Parameters

HART
Fieldbus/
PROFIBUS

FISCO

Voltage Ui  30 V 30 V 17.5 V

Current Ii 200 mA 300 mA 380 mA

Power Pi  0.9 W 1.3 W 5.32 W

Capacitance Ci
0.012 

μF
0 μF <5 nF

Inductance Li 0 mH 0 mH <10 μH
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Special Condition for Safe Use (X):

1. See certificate for special conditions.

IM EAC Intrinsically Safe
Certificate: RU C-US.GB05.B.01197
Markings: HART: 0Ex ia IIC T4/T5 Ga X, 

T4(–60 °C ≤ Ta ≤ +70 °C), 
T5(–60 °C ≤ Ta ≤ +40 °C)
Fieldbus/PROFIBUS: 0Ex ia IIC T4 Ga X 
(–60 °C ≤ Ta ≤ +60 °C)

Special Condition for Safe Use (X):

1. See certificate for special conditions.

Combinations 

K2 Combination of E2 and I2
K5 Combination of E5 and I5
K6 Combination of C6, E8, and I1
K7 Combination of E7, I7, and N7
K8 Combination of E8, I1, and N1
KB Combination of E5, I5, and C6
KD Combination of E8, I1, E5, I5, and C6
KM Combination of EM and IM

Conduit plugs and adapters

IECEx Flameproof and Increased Safety
Certificate: IECEx FMG 13.0032X
Standards: IEC60079-0:2011, IEC60079-1:2007, 

IEC60079-7:2006-2007
Markings: Ex de IIC Gb

ATEX Flameproof and Increased Safety
Certificate: FM13ATEX0076X
Standards: EN60079-0:2012, EN60079-1:2007, 

IEC60079-7:2007
Markings:   II 2 G Ex de IIC Gb

Special Conditions for Safe Use (X):

1. When the thread adapter or blanking plug is used with an 
enclosure in type of protection increased safety “e” the 
entry thread shall be suitably sealed in order to maintain 
the ingress protection rating (IP) of the enclosure.

2. The blanking plug shall not be used with an adapter.

3. Blanking Plug and Threaded Adapter shall be either NPT or 
Metric thread forms. G1/2 thread forms are only acceptable 
for existing (legacy) equipment installations.

Additional certifications

SBS American Bureau of Shipping (ABS) Type Approval
Certificate: 09-HS446883A-5-PDA
Intended Use: Marine & Offshore Applications - 

Measurement of either gauge or absolute 
pressure for liquid, gas and vapor.

SBV Bureau Veritas (BV) Type Approval
Certificate: 23155
Requirements: Bureau Veritas Rules for the Classification of 

Steel Ships
Application: Class notations: AUT-UMS, AUT-CCS, 

AUT-PORT and AUT-IMS; Pressure transmitter 
type 3051 cannot be installed on diesel 
engines

SDN Det Norske Veritas (DNV) Type Approval
Certificate: TAA000004F
Intended Use: DNV GL Rules for Classification – Ships and 

offshore units

Application:

SLL Lloyds Register (LR) Type Approval
Certificate: 11/60002
Application: Environmental categories ENV1, ENV2, ENV3 

and ENV5
C5 Custody Transfer - Measurement Canada Accuracy 

Approval
Certificate: AG-0226; AG-0454; AG-0477

 Table 23. Conduit Plug Thread Sizes

Thread Identification mark

M20 � 1.5 M20
1/2 – 14 NPT 1/2 NPT

 Table 24. Thread Adapter Thread Sizes

Male thread Identification mark

M20 �1.5 – 6H M20
1/2 – 14 NPT 1/2 – 14 NPT
3/4 – 14 NPT 3/4 – 14 NPT

Female thread Identification mark

M20 � 1.5 – 6H M20
1/2 – 14 NPT 1/2 – 14 NPT

PG 1/2 PG 1/2

Location classes

Temperature D
Humidity B
Vibration A

EMC B
Enclosure D
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IEC 62591 (WirelessHART Protocol)

Approved Manufacturing Locations

Rosemount Inc. — Chanhassen, Minnesota USA
Fisher-Rosemount GmbH and Co. — Wessling, Germany
Emerson Process Management Asia Pacific Private Limited — 
Singapore
Beijing Rosemount Far East Instrument Co., LTD — Beijing, China

European Directive Information

The most recent revision of the EC declaration of conformity can 
be found at Emerson.com/Rosemount. 

Telecommunication Compliance

All wireless devices require certification to ensure that they 
adhere to regulations regarding the use of the RF spectrum. 
Nearly every country requires this type of product certification. 
Emerson is working with governmental agencies around the 
world to supply fully compliant products and remove the risk of 
violating country directives or laws governing wireless device 
usage. 

FCC and IC

This device complies with Part 15 of the FCC Rules. Operation is 
subject to the following conditions: This device may not cause 
harmful interference. This device must accept any interference 
received, including interference that may cause undesired 
operation. This device must be installed to ensure a minimum 
antenna separation distance of 20 cm from all persons.

Ordinary Location Certification for FM

As standard, the transmitter has been examined and tested to 
determine that the design meets basic electrical, mechanical, 
and fire protection requirements by FM, a nationally recognized 
testing laboratory (NRTL) as accredited by the Federal 
Occupational Safety and Health Administration (OSHA).

USA

I5 FM Intrinsically Safe
Certificate No: 3046325
Standards: Class 3600:2011, Class 3610:2010, Class 3810: 

2005, Add: ANSI/ISA 60079-0 2009,ANSI/ISA 
60079-11:2009 ANSI/NEMA 250:2003, 
ANSI/IEC 60529:2004

Markings: Intrinsically Safe for Class I, Division I, Groups A, 
B, C, D 

Zone Marking: Class I Zone 0, AEx ia IIC T4 (–40 °C to 70 °C) 
Intrinsically Safe when installed according to 
Rosemount Drawing 03031-1062 Enclosure 
Type 4X/IP66/IP67/IP68

Special Conditions for Safe Use (X):

1. The In-Line pressure sensor may contain more than 10% 
aluminum and is considered a potential risk of ignition by 
impact or friction. Care must be taken into account during 
installation and use to prevent impact and friction.

2. The surface resistivity of the transmitter is greater than 
one gigaohm. To avoid electrostatic charge build-up, it 
must not be rubbed or cleaned with solvents or a dry cloth.

3. The Model 3051 Wireless Pressure Transmitter shall only 
be used with the 701PGNKF Rosemount SmartPower 
Battery Pack.

Canada

I6 CSA Intrinsically Safe
Certificate No: 2526009
Standards: CSA C22.2 No. 0-M91, CSA C22.2 No. 159-92, 

CSA C22.2 No. 94-M91, CSA C22.2 No. 
142-M1987, CSA C22.2 No. 157-92, CSA C22.2 
No. 60529-05

Markings: Intrinsically Safe For Class I, Division I, Groups 
A, B, C, D T4 (–40 °C to 70 °C) Intrinsically safe 
when installed according to Rosemount 
drawing 03031-1063 Enclosure Type 
4X/IP66/IP68

European 

I1 ATEX Intrinsic Safety
Certificate No: Baseefa12ATEX0228X
Standards: EN60079-11:2012, EN60079-0:2012
Markings: Ex ia IIC T4 Ga (–40 °C ≤ Ta ≤ 70 °C) 

 II 1G IP66/68  1180

Special Conditions for Safe Use (X):

1. The plastic enclosure may constitute a potential 
electrostatic ignition risk and must not be rubbed or 
cleaned with a dry cloth.

2. The Model 701PGNKF Power Module may be replaced in a 
hazardous area. The Power Module has a surface resistivity 
greater than 1G  and must be properly installed in the 
wireless device enclosure. Care must be taken during 
transportation to and from the point of installation to 
prevent electrostatic charge build-up. 

I7 IECEx Intrinsic Safety
Certificate: IECEx BAS 12.0124X
Standards: IEC60079-11:2011, IEC60079-0:2011
Markings:  Ex ia IIC T4 Ga (–40 °C ≤ Ta ≤ 70 °C) IP66/68

Ω
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Special Conditions for Safe Use (X):

1. The plastic enclosure may constitute a potential 
electrostatic ignition risk and must not be rubbed or 
cleaned with a dry cloth.

2. The Model 701PGNKF Power Module may be replaced in a 
hazardous area. The Power Module has a surface resistivity 
greater than 1G  and must be properly installed in the 
wireless device enclosure. Care must be taken during 
transportation to and from the point of installation to 
prevent electrostatic charge build-up. 

Ω
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Pipe I.D. range codes
For pipes with an inner diameter (I.D.) range/pipe wall thickness not found in this table or with a line size greater than 12-in.
(300 mm), choose option code Z and specify the exact pipe dimensions (I.D. and pipe wall thickness) on the Configuration Data 
Sheet. The Emerson sizing program will determine this code, based on the application piping.

Line size
I.D. range

Pipe wall thickness I.D. 
range 
codeNominal Max. O.D.

Option 
code ANSI pipes Non-ANSI pipes

N
/A

2-in. 
(50 mm)

2.625-in.
(66.68 mm)

020

1.784 to 1.841-in. 
(45.31 to 46.76 mm)

0.065 to 0.545-in. 
(1.7 to 13.8 mm)

0.065 to 0.488-in. 
(1.7 to 12.4 mm)

A

1.842 to 1.938-in. 
(46.79 to 49.23 mm)

0.065 to 0.449-in. 
(1.7 to 11.4 mm)

B

1.939 to 2.067-in. 
(49.25 to 52.50 mm)

0.065 to 0.417-in. 
(1.7 to 10.6 mm)

C

2.068 to 2.206-in. 
(52.53 to 56.03 mm)

0.065 to 0.407-in. 
(1.7 to 10.3 mm)

D

21/2-in. 
(63.5 mm)

3.188-in. 
(80.98 mm)

025

2.207 to 2.322-in. 
(56.06 to 58.98 mm)

0.083 to 0.563-in. 
(2.1 to 14.3 mm)

0.083 to 0.448-in. 
(2.1 to 11.4 mm)

B

2.323 to 2.469-in. 
(59.00 to 62.71 mm)

0.083 to 0.417-in. 
(2.1 to 10.6 mm)

C

2.470 to 2.598-in. 
(62.74 to 65.99 mm)

0.083 to 0.435-in. 
(2.1 to 11.0 mm)

D

2.599 to 2.647-in. 
(66.01 to 67.23 mm)

0.083 to 0.515-in. 
(2.1 to 13.1 mm)

E

3-in. 
(80 mm)

3.75-in.
(95.25 mm)

030

2.648 to 2.751-in. 
(67.26 to 69.88 mm)

0.083 to 0.563-in. 
(2.1 to 14.3 mm)

0.083 to 0.460-in. 
(2.1 to 11.7 mm)

A

2.752 to 2.899-in. 
(69.90 to 73.63 mm)

0.083 to 0.416-in. 
(2.1 to 10.6 mm)

B

2.900 to 3.068-in. 
(73.66 to 77.93 mm)

0.083 to 0.395-in. 
(2.1 to 10.0 mm)

C

3.069 to 3.228-in. 
(77.95 to 81.99 mm)

0.083 to 0.404-in 
(2.1 to 10.3 mm)

D

31/2-in. 
(89 mm)

4.25-in. 
(107.95 mm)

035

3.229 to 3.333-in. 
(82.02 to 84.66 mm)

0.120 to 0.600-in. 
(3.0 to 15.2 mm)

0.120 to 0.496-in. 
(3.0 to 12.6 mm)

B

3.334 to 3.548-in. 
(84.68 to 90.12 mm)

0.120 to 0.386-in. 
(3.0 to 9.8 mm)

C

3.549 to 3.734-in.
(90.14 to 94.84 mm)

0.120 to 0.415-in. 
(3.0 to 10.5 mm)

D

4-in. 
(100 mm)

5.032-in. 
(127.81 mm)

040

3.735 to 3.825-in. 
(94.87 to 97.16 mm)

0.120 to 0.600-in. 
(3.0 to 15.2 mm)

0.120 to 0.510-in. 
(3.0 to 13.0 mm)

B

3.826 to 4.026-in.
(97.18 to 102.26 mm)

0.120 to 0.400-in. 
(3.0 to 10.2 mm)

C

4.027 to 4.237-in. 
(102.29 to 107.62 mm)

0.120 to 0.390-in. 
(3.0 to 9.9 mm)

D

4.238 to 4.437-in. 
(107.65 to 112.70 mm)

0.120 to 0.401-in. 
(3.0 to 10.2 mm)

E

5-in. 
(125 mm)

6.094-in. 
(154.79 mm)

050

4.438 to 4.571-in.
(112.73 to 116.10 mm)

0.134 to 0.614-in. 
(3.4 to 15.6 mm)

0.134 to 0.481-in. 
(3.4 to 12.2 mm)

A

4.572 to 4.812-in.
(116.13 to 122.22 mm)

0.134 to 0.374-in. 
(3.4 to 9.5 mm)

B

4.813 to 5.047-in.
(122.25 to 128.19 mm)

0.134 to 0.380-in. 
(3.4 to 9.7 mm)

C

5.048 to 5.249-in. 
(128.22 to 133.32 mm)

0.134 to 0.413-in. 
(3.4 to 10.5 mm)

D

Se
ns

or
 

si
ze

 1 6-in. 
(150 mm)

6.93-in. (176.02 
mm)

060

5.250 to 5.472-in. 
(133.35 to 138.99 mm)

0.134 to 0.614-in. 
(3.4 to 15.6 mm)

0.134 to 0.3919-in. 
(3.4 to 9.9 mm) 

A

5.473 to 5.760-in. 
(139.01 to 146.30 mm)

0.134 to 0.327-in. 
(3.4 to 8.3 mm) 

B

5.761 to 6.065-in. 
(146.33 to 154.05 mm)

0.134 to 0.31-in. 
(3.4 to 7.9 mm) 

C

6.066 to 6.383-in. 
(154.08 to 162.13 mm)

0.134 to 0.297-in. 
(3.4 to 7.5 mm) 

D
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Se
ns

or
 

si
ze

 2 6-in. 
(150 mm)

6.93-in. 
(176.02 mm)

060

5.250 to 5.472-in.
(133.35 to 139.99 mm)

0.134 to 1.354-in. 
(3.4 to 34.4 mm)

0.134 to 1.132-in. 
(3.4 to 28.7 mm)

A

5.473 to 5.760-in.
(139.01 to 146.30 mm)

0.134 to 1.067-in. 
(3.4 to 27.1 mm)

B

5.761 to 6.065-in. 
(146.33 to 154.05 mm)

0.134 to 1.05-in. 
(3.4 to 26.7 mm)

C

6.066 to 6.383-in.
(154.08 to 162.13 mm)

0.134 to 1.037-in. 
(3.4 to 26.3 mm)

D

Se
ns

or
 

si
ze

 1 7-in. 
(180 mm)

7.93-in. 
(201.42 mm)

070

6.384 to 6.624-in. 
(162.15 to 168.25 mm)

0.134 to 0.614-in. 
(3.4 to 15.6 mm)

0.134 to 0.374-in. 
(3.4 to 9.5 mm)

B

6.625 to 7.023-in. 
(168.28 to 178.38 mm)

0.134 to 0.216-in. 
(3.4 to 5.5 mm) 

C

7.024 to 7.392-in. 
(178.41 to 187.76 mm)

0.134 to 0.246-in. 
(3.4 to 6.2 mm) 

D

Se
ns

or
 

si
ze

2 7-in. 
(180 mm)

7.93-in. 
(201.42 mm)

070

6.384 to 6.624-in. 
(162.15 to 168.25 mm)

0.134 to 1.354-in. 
(3.4 to 34.4 mm)

0.134 to 1.114-in. 
(3.4 to 28.3 mm)

B

6.625 to 7.023-in. 
(168.28 to 178.38 mm)

0.134 to 0.956-in. 
(3.4 to 24.3 mm)

C

7.024 to 7.392-in.
(178.41 to 187.76 mm)

0.134 to 0.986-in. 
(3.4 to 25.0 mm)

D

Se
ns

or
 

si
ze

 1 8-in. 
(200 mm)

9.688-in. 
(246.08 mm)

080

7.393 to 7.624-in. 
(187.78 to 193.65 mm)

0.250 to 0.73-in. 
(6.4 to 18.5 mm)

0.250 to 0.499-in. 
(6.4 to 12.6 mm) 

B

7.625 to 7.981-in.
(193.68 to 202.72 mm)

0.250 to 0.374-in. 
(6.4 to 9.5 mm)

C

7.982 to 8.400-in. 
(202.74 to 213.36 mm)

0.250 to 0.312-in. 
(6.4 to 7.9 mm)

D

8.401 to 8.766-in. 
(213.39 to 222.66 mm)

0.250 to 0.364-in. 
(6.4 to 9.2 mm) 

E

Se
ns

or
 

si
ze

 2 8-in. 
(200 mm)

9.688-in. 
(246.08 mm)

080

7.393 to 7.624-in. 
(187.78 to 193.65 mm)

0.250 to 1.47-in. 
(6.4 to 37.3 mm)

0.250 to 1.239-in. 
(6.4 to 31.4 mm)

B

7.625 to 7.981-in. 
(193.68 to 202.72 mm)

0.250 to 1.114-in. 
(6.4 to 28.3 mm)

C

7.982 to 8.400-in. 
(202.74 to 213.36 mm)

0.250 to 1.052-in. 
(6.4 to 26.7 mm)

D

8.401 to 8.766-in. 
(213.39 to 222.66 mm)

0.250 to 1.104-in. 
(6.4 to 28.0 mm)

E

N
/A

10-in. 
(250 mm)

11.75-in. 
(298.45 mm)

100

8.767 to 9.172-in.
(222.68 to 232.97 mm)

0.250 to 1.470-in. 
(6.4 to 37.3 mm)

0.250 to 1.065-in. 
(6.4 to 27.1 mm)

A

9.173 to 9.561-in. 
(232.99 to 242.85 mm)

0.250 to 1.082-in. 
(6.4 to 27.5 mm)

B

9.562 to 10.020-in. 
(242.87 to 254.51 mm)

0.250 to 1.012-in. 
(6.4 to 25.7 mm)

C

10.021 to 10.546-in. 
(254.53 to 267.87 mm)

0.250 to 0.945-in. 
(6.4 to 24.0 mm)

D

10.547 to 10.999-in. 
(267.89 to 279.37 mm)

0.250 to 1.018-in. 
(6.4 to 25.9 mm)

E

12-in. 
(300 mm)

13.0375-in. 
(331.15 mm)

120

11.000 to 11.373-in. 
(279.40 to 288.87 mm)

0.250 to 1.470-in. 
(6.4 to 37.3 mm)

0.250 to 1.097-in. 
(6.4 to 27.9 mm)

B

11.374 to 11.938-in.
(288.90 to 303.23 mm)

0.250 to 0.906-in. 
(6.4 to 23.0 mm)

C

11.939 to 12.250-in. 
(303.25 to 311.15 mm)

0.250 to 1.159-in. 
(6.4 to 29.4 mm)

D
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Dimensional drawings(1)

Figure 1. Rosemount 3051C Exploded View

1. This section contains dimensional drawings for output codes A, F and X. For output codes W and M, visit 
Emerson.com/Rosemount/Documentation-and-Drawings

A. Cover
B. Cover O-ring
C. Terminal block
D. Electronics housing
E. Configuration buttons cover
F. Local configuration buttons

G. Electronics board
H. Name plate
I. Housing rotation set screw (180 degree maximum 

rotation without further disassembly)
J. Sensor module
K. Coplanar flange

L. Drain/vent valve
M. Flange adapters
N. Process O-ring
O. Flange adapter O-ring
P. Flange alignment screw (not pressure retaining)
Q. Flange bolts

A

B

E

H

K

L

I

M

J

N

O

P

Q

C

G

D

F
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Figure 2. Rosemount 3051C Coplanar Flange

Figure 3. Rosemount 3051 Wireless Housing with Coplanar Flange

Dimensions are in inches (millimeters).

Dimensions are in inches (millimeters).

4.09
(104)

7.12
(181)

4.29
(109)

6.55
(166)

4.196
(106.6) 5.49

(139)

7.41
(188)
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Figure 4. Rosemount 3051C Coplanar Flange with Rosemount 305RC3 3-Valve Coplanar Integral Manifold

Dimensions are in inches (millimeters).

6.75
(171)

5.50 (140)
Max open 9.20 (234)

Max Open
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Figure 5. Coplanar Flange Mounting Configurations with Optional Bracket (B4) for 2-in. Pipe or Panel Mounting

Panel 
mounting

Pipe 
mounting

A. 5/16–18 bolts (not supplied)
B. 3/8–16 bolts
Dimensions are in inches (millimeters).

C. 2-in. U-bolt
D. 3/8–16 bolts

2.81
(71)

4.73
(120)

6.20
(157)

A2.81
(71)

B

3.35
(85)

6.25
(159)

3.50
(89)

D

C

3.35
(85)
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Figure 6. Rosemount 3051C Coplanar with Traditional Flange

Figure 7. Rosemount 3051C Coplanar with Rosemount 305RT3 3-Valve Traditional Integral Manifold

A. Flange adapters (optional)
Dimensions are in inches (millimeters).

A. 1/2–14 NPT flange adapter (optional)
Dimensions are in inches (millimeters).

1.10
(28)

1.16
(29)

4.09
(104)

A
3.40
(86)

1.63 (41)

2.13
(54)

6.28
(159)

A

3.63
(92)

0.91
(23)

3.50
(89)

1.10
(28)

2.13
(54)6.38

(162)
2.52
(64)
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Figure 8. Traditional Flange Mounting Configurations with Optional Brackets for 2-in. Pipe or Panel Mounting
Panel mounting bracket (option B2/B8) Pipe mounting bracket (option B1/B7/BA)

Pipe mounting bracket (option B3/B9/BC)

A. 5/16-18 bolts (not supplied)
Dimensions are in inches (millimeters).

2.62 (67)
9.27 (235)

A

2.81 (71)

2.62 (67)

6.65 (169)
0.93 (24)

4.12 (105)

6.65 (169) 4.85 (123)

1.10 (28)

3.40 (86)

1.75 (44)
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 Table 26.  Rosemount 3051L Dimensional Specifications

Class(1)

1. Tolerances are 0.040 (1.02), - 0.020 (0.51).

Pipe 
size

Flange 
thickness A

Bolt circle 
diameter H

Outside 
diameter J

No. of 
bolts

Bolt hole 
diameter

Extension 
diameter(1) 

D

O.D. 
gasket 

surface E

ASME B16.5 (ANSI) 
150

2 (51) 0.69 (18) 4.75 (121) 6.0 (152) 4 0.75 (19) N/A 3.6 (92)

3 (76) 0.88 (22) 6.0 (152) 7.5 (191) 4 0.75 (19) 2.58 (66) 5.0 (127)

4 (102) 0.88 (22) 7.5 (191) 9.0 (229) 8 0.75 (19) 3.5 (89) 6.2 (158)

ASME B16.5 (ANSI) 
300

2 (51) 0.82 (21) 5.0 (127) 6.5 (165) 8 0.75 (19) N/A 3.6 (92)

3 (76) 1.06 (27) 6.62 (168) 8.25 (210) 8 0.88 (22) 2.58 (66) 5.0 (127)

4 (102) 1.19 (30) 7.88 (200) 10.0 (254) 8 0.88 (22) 3.5 (89) 6.2 (158)

ASME B16.5 (ANSI) 
600

2 (51) 1.00 (25) 5.0 (127) 6.5 (165) 8 0.75 (19) N/A 3.6 (92)

3 (76) 1.25 (32) 6.62 (168) 8.25 (210) 8 0.88 (22) 2.58 (66) 5.0 (127)

DIN 2501 PN 
10–40

DN 50 20 mm 125 mm 165 mm 4 18 mm N/A 4.0 (102)

DIN 2501 PN 25/40
DN 80 24 mm 160 mm 200 mm 8 18 mm 66 mm 5.4 (138)

DN 100 24 mm 190 mm 235 mm 8 22 mm 89 mm 6.2 (158)

DIN 2501 PN 10/16 DN 100 20 mm 180 mm 220 mm 8 18 mm 89 mm 6.2 (158)

Dimensions are in inches (millimeters).

Class(1)

1. Tolerances are 0.040 (1.02), - 0.020 (0.51).

Pipe 
size

Process 
side G

Lower housing F
C

1/4-in. NPT 1/2 -in. NPT

ASME B16.5 (ANSI) 150

2 (51) 2.12 (54) 0.97 (25) 1.31 (33) 5.65 (143)

3 (76) 3.60 (91) 0.97 (25) 1.31 (33) 5.65 (143)

4 (102) 3.60 (91) 0.97 (25) 1.31 (33) 5.65 (143)

ASME B16.5 (ANSI) 300

2 (51) 2.12 (54) 0.97 (25) 1.31 (33) 5.65 (143)

3 (76) 3.60 (91) 0.97 (25) 1.31 (33) 5.65 (143)

4 (102) 3.60 (91) 0.97 (25) 1.31 (33) 5.65 (143)

ASME B16.5 (ANSI) 600
2 (51) 2.12 (54) 0.97 (25) 1.31 (33) 7.65 (194)

3 (76) 3.60 (91) 0.97 (25) 1.31 (33) 7.65 (194)

DIN 2501 PN 10–40 DN 50 2.40 (61) 0.97 (25) 1.31 (33) 5.65 (143)

DIN 2501 PN 25/40
DN 80 3.60 (91) 0.97 (25) 1.31 (33) 5.65 (143)

DN 100 3.60 (91) 0.97 (25) 1.31 (33) 5.65 (143)

DIN 2501 PN 10/16 DN 100 3.60 (91) 0.97 (25) 1.31 (33) 5.65 (143)
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Options

Standard configuration

Unless otherwise specified, transmitter is shipped
as follows:

Custom configuration(1)

If option code C1 is ordered, the customer may specify the 
following data in addition to the standard configuration 
parameters.

� Output information

� Transmitter information

� LCD display configuration

� Hardware selectable information

� Signal selection 

� Wireless information

� Scaled variable

Refer to the Rosemount 3051 Configuration Data Sheet for 
Rosemount 3051 HART protocol.

For Wireless, refer to the Rosemount 3051 Wireless 
Configuration Data Sheet.(1)

Tagging (three options available)
� Standard SST hardware tag is wired to the transmitter. Tag 

character height is 0.125-in. (3,18 mm), 56 characters 
maximum.

� Tag may be permanently stamped on transmitter nameplate 
upon request, 56 characters maximum.

� Tag may be stored in transmitter memory. Character limit is 
dependent on protocol.

• HART Revision 5: 8 characters

• HART Revision 7 and Wireless: 32 characters 

• FOUNDATION Fieldbus: 32 characters

• PROFIBUS PA: 32 characters

Commissioning tag(2)

A temporary commissioning tag is attached to all transmitters. 
The tag indicates the device ID and allows an area for writing the 
location.

Optional Rosemount 304, 305 or 306 Integral 
Manifolds

Factory assembled to 3051C and 3051T transmitters. Refer to 
the following Product Data Sheet for Rosemount 304, 305, and 
306 for additional information.

Other seals

Refer to Rosemount DP Level Transmitters and 1199 Diaphragm 
Seal System Product Data Sheet for additional information.

ENGINEERING UNITS
Differential/Gage:

Absolute/
Rosemount 3051TA/
Rosemount 3051TG: 

inH2O (Range 0, 1, 2, and 3)

psi (all ranges)

4 mA(1): 

1. Not applicable to FOUNDATION Fieldbus, PROFIBUS PA, or wireless.

0 (engineering units above)

20 mA(1): 
Upper range limit

Output: Linear

External buttons: None

Flange type: Specified model code option

Flange material: Specified model code option

O-ring material: Specified model code option

Drain/vent: Specified model code option

LCD Display: None

Alarm(1): High

Software tag: (Blank)

Damping: 0.4 seconds(2)

2. For Fieldbus protocols, default damping is 1 second.

1. Not applicable to FOUNDATION Fieldbus or PROFIBUS PA protocols. 2. Only applicable to FOUNDATION Fieldbus.
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Output information

Output range points must be the same unit of measure. 
Available units of measure include:

Display and interface options

M4 Digital display with LOI
• Available for 4–20 mA HART and PROFIBUS PA

M5 Digital display 
• 2-Line, 5-Digit LCD display for low power output

• 2-Line, 8-Digit LCD display for 4–20 mA HART, FOUNDATION 
Fieldbus and PROFIBUS PA

• 3-Line, 7-digit LCD display for Wireless

• Direct reading of digital data for higher accuracy

• Displays user-defined flow, level, volume, or pressure units

• Displays diagnostic messages for local troubleshooting

• 90-degree rotation capability for easy viewing

Configuration buttons

Rosemount 3051 will ship with no buttons unless option D4 
(analog zero and span), DZ (digital zero), or M4 (LOI) for local 
configuration buttons are specified.
The Rosemount 3051 Wireless Transmitter is available with a 
Digital zero button installed with or without the LCD display 
digital display.

Transient protection (option code T1)
Tested in accordance with IEEE C62.41.2-2002, location 
category B

6 kV crest (0.5 μs–100 kHz)
3 kA crest (8 � 20 μs)
6 kV crest (1.2 � 50 μs)

Bolts for flanges and adapters

� Options permit bolts for flanges and adapters to be obtained 
in various materials

� Standard material is plated carbon steel per ASTM A449, 
Type 1

• L4 austenitic 316 stainless steel bolts

• L5 ASTM A 193, Grade B7M bolts 

• L6 alloy k-500 bolts

Conduit plug

DO 316 SST conduit plug
Single 316 SST conduit plug replaces carbon steel plug

Rosemount 3051C Coplanar Flange and 3051T 
bracket option

B4  Bracket for 2-in. pipe or panel mounting
• For use with the standard coplanar flange configuration

• Bracket for mounting of transmitter on 2-in. pipe or panel

• Stainless steel construction with stainless steel bolts

Rosemount 3051C Traditional Flange bracket 
options

B1  Bracket for 2-in. pipe mounting
• For use with the traditional flange option

• Bracket for mounting on 2-in. pipe

• Carbon steel construction with carbon steel bolts

• Coated with polyurethane paint

B2 Bracket for panel mounting
• For use with the traditional flange option

• Bracket for mounting transmitter on wall or panel

• Carbon steel construction with carbon steel bolts

• Coated with polyurethane paint

B3  Flat Bracket for 2-in. pipe mounting
• For use with the traditional flange option

• Bracket for vertical mounting of transmitter on 2-in. pipe

• Carbon steel construction with carbon steel bolts

• Coated with polyurethane paint

B7 B1 Bracket with SST bolts
• Same bracket as the B1 option with Series 300 stainless steel 

bolts

B8 B2 Bracket with SST bolts
• Same bracket as the B2 option with Series 300 stainless steel 

bolts

B9 B3 Bracket with SST bolts
• Same bracket as the B3 option with Series 300 stainless steel 

bolts

BA  Stainless steel B1 bracket with SST bolts
• B1 bracket in stainless steel with Series 300 stainless steel 

bolts

BC  Stainless Steel B3 Bracket with SST bolts
• B3 bracket in stainless steel with Series 300 stainless steel 

bolts

Pressure

atm inH2O@4 °C(2) g/cm2 psi

mbar mmH2O kg/cm2 torr

bar mmHg Pa
cmH2O

@4 °C(1)(2)

1. Field configurable only, not available for factory calibration or custom 
configuration (option code C1 “Software configuration”).

inH20
mmH2O
@4 °C(2) kPa

mH2O
@4 °C(1)(2)

inHg ftH20 MPa(2)

2. Not available with Low Power (output code M) or PROFIBUS PA (output 
option code W).

ftH2O
@60 °F(1)(2)

hPa(1)(2) inH2O@60 °F(2) kg/m2(1)(2)
cmHg

@0 °C(1)(2)

mHg
@0 °C(1)(2)

psf(1)(2)
ftH2O

@4 °C(1)(2)
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Rosemount 1199 Remote Mount Seal Systems
Rosemount 1199 Remote Mount Seals are used commonly at the top of the vessel when 
a DP measurement is required. The capillary that is used is available in three different 
diameters to optimize time response and reduce temperature effects. 

Product features and capabilities include:

� Remote Mount Seals can be used for high temperature applications.

� Remote Mount Seals are used on the low pressure side of the transmitter for 
Tuned-System Assemblies that can be used for DP measurements in closed or 
pressurized tank applications.

� Variety of process connections.

� Quantified performance for the entire transmitter/seal assembly (QZ option).

Additional Information:

Specifications: page 125
Certifications: page 156
Dimensional Drawings: page 166

Specification and selection of product materials, options, or components must be made by the purchaser of the equipment. See 
page 139 for more information on material selection.

Rosemount 1199 Remote Mount Seal

The Rosemount 1199 Remote Mount Seal also requires specification of a Rosemount pressure transmitter. See the appropriate 
product data sheet for the desired transmitter and include the option indicated in the table below for the configuration desired.

When ordering Rosemount 1199 Direct and Remote Mount Seals, make sure to add the correct seal system ordering code to the 
transmitter or gage model.

A Rosemount 1199 Remote Mount Seal consists of two parts. First, specify the capillary model codes found on page 76. Then, specify 
a remote seal found on page 79. 

Capillary/fill fluid

Note 
Use Table 18 on page-76 for Capillary Type Connections. Use Table 16 on page-70 for Direct Mount Type Connections.

Tuned-System Assembly Comprised of 
Rosemount 1199 Direct Mount Seal 

combined with Rosemount 1199 Remote 
Mount Seal

 Table 17. Direct Mount Seal Attach To Code Per Transmitter or Gage Model

Model Two seals One seal

Rosemount 3051S_C B12 B11
Rosemount 3051C S2 S1
Rosemount 2051C S2 S1
Rosemount 3051S_T N/A B11
Rosemount 3051T, 3051HT, 2051T, 2088 N/A S1
Rosemount WPG N/A S1

Ordering codes
1199 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Remote Mount Connection page 76 Seal Connection page 79

Page 62 of 152 
Page 663 of 949



76

Rosemount DP Level March 2017

Emerson.com/Rosemount

 Table 18. Rosemount 1199 Remote Mount Seal Systems Ordering Information

The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.

Model Product description

1199 Seal system

Connection type Seal system Seal location

All coplanar devices (Rosemount 3051S_C, 3051C, and 2051C)

W Welded-repairable
One or two seal 
system

High side of transmitter ★

M Welded-repairable
One or two seal 
system

Low side of transmitter ★

D Welded-repairable Two seal system Balanced system - same seal on low and high side ★

R(1) All welded One seal system High side of transmitter ★

T(1) All welded Two seal system High side of transmitter ★

S(1) All welded Two seal system Low side of transmitter ★

All In-line devices (Rosemount 3051S_T, 3051T, 3051HT, 2051T, 2088, and WPG)

W All welded One seal system N/A ★

Seal fill fluid
Specific gravity at 
77 °F (25 °C)

Temperature limits(2)

D Silicone 200 0.93 –49 to 401 °F (–45 to 205 °C) ★

F
Silicone 200 for vacuum 
applications

0.93
For use in vacuum applications below 14.7 psia (1 bar-a), 
refer to vapor pressure curves in Rosemount DP Level Fill 
Fluid Specification Technical Note.

★

J(5) Tri-Therm 300 0.795 –40 to 572 °F (–40 to 300 °C) ★

Q(5) Tri-Therm 300 for vacuum 
Applications

0.795
For use in vacuum applications below 14.7 psia (1 bar-a), 
refer to vapor pressure curves in Rosemount DP Level Fill 
Fluid Specification Technical Note.

★

L(3) Silicone 704 1.07 32 to 599 °F (0 to 315 °C) ★

C(3) Silicone 704 for vacuum 
applications

1.07
For use in vacuum applications below 14.7 psia (1 bar-a), 
refer to vapor pressure curves in Rosemount DP Level Fill 
Fluid Specification Technical Note.

★

R(3) Silicone 705 1.09 68 to 698 °F (20 to 370 °C) ★

V(4) Silicone 705 for vacuum 
applications

1.09
For use in vacuum applications below 14.7 psia (1 bar-a), 
refer to vapor pressure curves in Rosemount DP Level Fill 
Fluid Specification Technical Note.

★

A Syltherm XLT 0.85 –157 to 293 °F (–105 to 145 °C) ★

H Inert (Halocarbon) 1.85 –49 to 320 °F (–45 to 160 °C) ★

G(5)(6) Glycerin and water 1.13 5 to 203 °F (–15 to 95 °C) ★

N(5) Neobee M-20 0.92 5 to 437 °F (–15 to 225 °C) ★

P(5)(6) Propylene Glycol and water 1.02 5 to 203 °F (–15 to 95 °C) ★
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Seal connection type/capillary ID, description

B 0.03-in. (0,711 mm) ID ★

C 0.04-in. (1,092 mm) ID ★

D 0.075-in. (1,905 mm) ID ★

E(7) 0.03-in. (0,711 mm) ID, PVC coated with closed end ★

F(7) 0.04-in. (1,092 mm) ID, PVC coated with closed end ★

G(7) 0.075-in. (1,905 mm) ID, PVC coated with closed end ★

H 0.03-in. (0,711 mm) ID, 4-in. support tube ★

J 0.04-in. (1,092 mm) ID, 4-in. support tube ★

K 0.075-in. (1,905 mm) ID, 4-in. support tube ★

M(7) 0.03-in. (0,711 mm) ID, PVC coated, 4-in. support tube with closed end ★

N(7) 0.04-in. (1,092 mm) ID, PVC coated, 4-in. support tube with closed end ★

P(7) 0.075-in. (1,905 mm) ID, PVC PVC coated, 4-in. support tube with closed end ★

Capillary length(8)

01 1 ft. (0,3 m) ★

05 5 ft. (1,5 m) ★

10 10 ft. (3,0 m) ★

15 15 ft. (4,5 m) ★

20 20 ft. (6,1 m) ★

51 1.6 ft. (0,5 m) ★

52 3.3 ft. (1,0 m) ★

53 4.9 ft. (1,5 m) ★

54 6.6 ft. (2,0 m) ★

55 8.2 ft. (2,5 m) ★

56 9.8 ft. (3,0 m) ★

57 11.5 ft. (3,5 m) ★

58 13.1 ft. (4,0 m) ★

59 16.4 ft. (5,0 m) ★

60 19.7 ft. (6,0 m) ★

25 25 ft. (7,6 m)

30 30 ft. (9,1 m)

35 35 ft. (10,7 m)

40 40 ft. (12,2 m)

45 45 ft. (13,7 m)

50 50 ft. (15,2 m)

 Table 18. Rosemount 1199 Remote Mount Seal Systems Ordering Information

The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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Capillary length(8)

61 23 ft. (7,0 m)

62 26.2 ft. (8,0 m)

63 29.5 ft. (9,0 m)

64 32.8 ft. (10,0 m)

65 36.1 ft. (11,0 m)

66 39.4 ft. (12,0 m)

67 42.6 ft. (13,0 m)

68 45.9 ft. (14,0 m)

69 49.2 ft. (15,0 m)

1. All welded system connection types require either a 316L SST or Alloy C-276 isolating diaphragm in the pressure transmitter model codes.

2. At ambient pressure of 14.7 psia (1 bar-a) and ambient temperature of 70 °F and must be further derated if ambient, temperature exceeds 70 °F (21 °C).

3. Only available with Seal Connection Type/Capillary ID, Description Codes C, D, F, G, J, K, N, and P.

4. Only available with Seal Connection Type/Capillary ID, Description Codes D, G, K, and P.

5. This is a food grade fill fluid.

6. Not suitable for vacuum applications. 

7. PVC coating should not be exposed to temperatures above 212 °F (100 °C) to avoid the possibility of thermal breakdown.

8. For Submersible Seal TSM and FSM models, refer to the Rosemount 1199 Submersible Seal Product Data Sheet.

 Table 18. Rosemount 1199 Remote Mount Seal Systems Ordering Information

The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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Flanged seals

FFW flush flanged seal

 Table 19. FFW Flush Flanged Seal – Ordering Information

The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.

Code Industry standards

A ANSI/ASME B16.5 (American National Standards Institute/American Society of Mechanical Engineers) ★

D EN 1092-1 (European Standard) ★

T GOST 12815-80 (Russian Standard) ★

J JIS B2238 (Japanese Industrial Standard)

Process connection style

FFW Flush flanged seal ★

Process connection size

ANSI/ASME B16.5 EN 1092-1/GOST 12815-80 JIS B2238

G 2-in. DN 50 50 A ★

7 3-in. N/A 80 A ★

J N/A DN 80 N/A ★

9 4-in. DN 100 100 A ★

Flange/pressure rating

1 Class 150 N/A 10K ★

2 Class 300 N/A 20K ★

4 Class 600 N/A 40K ★

G N/A PN 40 N/A ★

E N/A PN 10/16 (DN 100 only) N/A

5 Class 900 N/A N/A

6 Class 1500 N/A N/A

7 Class 2500 N/A N/A

H N/A PN 63 N/A

J N/A PN 100 N/A

K N/A PN 160 N/A

Diaphragm and wetted, upper housing, flange material

Diaphragm and wetted Upper housing Flange

CA(1)(2) 316L SST 316L SST CS ★

DA(2) 316L SST 316L SST 316 SST ★

CB(1) Alloy C-276, seam welded 316L SST CS ★
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Diaphragm and wetted, upper housing, flange material

DB Alloy C-276, seam welded 316L SST 316 SST ★

CC(1) Tantalum, seam welded 316L SST CS ★

DC Tantalum, seam welded 316L SST 316 SST ★

C3(1)(2)(3)(4) Tantalum, brazed 316L SST CS ★

D3(1)(2)(3)(4) Tantalum, brazed 316L SST 316 SST ★

MB(1)(2) Alloy C-276, solid faceplate Alloy C-276/316L SST CS

KB(1)(2) Alloy C-276, solid faceplate Alloy C-276/316L SST 316 SST

DJ Alloy B, seam welded 316L SST 316 SST

DF 304L SST, seam welded 316L SST 316 SST

DV Alloy 400, seam welded 316L SST 316 SST

RH(2)(5) Titanium Grade 4 Titanium GR.4 316 SST

DH(6) Titanium Grade 4, seam welded 316L SST 316 SST

DE Alloy 600, seam welded 316L SST 316 SST

DP Nickel 201, seam welded 316L SST 316 SST

WW(2)(7) 316Ti SST (WNr 1.4571) 316Ti SST (WNr 1.4571) 316Ti SST (WNr 1.4571)

DZ(6) Zirconium 702, seam welded 316L SST 316 SST

D4 Alloy C-22, seam welded 316L SST 316 SST

D5 Duplex 2507 SST, seam welded 316L SST 316 SST

CP Nickel 201 316L SST CS

CV Alloy 400 316L SST CS

CH(6) Titanium Grade 4 316L SST CS

C5 Duplex 2507 SST 316L SST CS

Flushing connection ring material (lower housing)(8)

0 None ★

A 316L SST ★

B Alloy C-276 ★

2 Duplex 2205 SST

H Titanium Grade 4

6 Nickel 201

V Alloy 400

Flushing connection options, quantity (size)

0 None ★

1 1 (1/4–18 NPT) ★

3 2 (1/4–18 NPT) ★

7 1 (1/2–14 NPT) ★

9 2 (1/2–14 NPT) ★

 Table 19. FFW Flush Flanged Seal – Ordering Information

The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL CONTRACTOR 
: BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR  LEVEL TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115
Rev

1 Tag No. 90PBM51CL003

2 Quantity 1

3 Service BULK ACID  STORAGE TANK LEVEL

4 Type NON CONTACT RADAR 

5 Duty CONTINUOUS

6 Fluid HYDROCHLORIC ACID

7 Specific Gravity 1.029

8 Operating Pressure
Kg/Cm2

ATM

9 Operating Temperature DEG C AMBIENT

10 Humidity % 5 ~ 100

11 Vessel Diameter And Type mm 2200 Cylindrical Horizontal

12 Lower Material Level mm 0

13 Upper Material Level mm 2000

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 65

16 Elect. conn size    Type 1/2 "  14 NPT

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material Die Cast Alluminium Polyeurathene covered

20 Display LCD

21 Calibration: Self Calibration with internal referance, Zero & Span Calibration

22 Instrument Range Max Meter 40

23 End Connection Size 2 " / ANSI, 150 Lbs Raised Face Flanged /  SS 316L

24 Operating Principle Frequency Modulated Continuous Wave ( FMWC )

25 Sensor type Process Seal

26 Antenna Size and Material Process Seal, 2"  ( DN50 ) PTFE

27 Operating Temperature degC - 60 to 200

28 Mounting Location Top of Tank 

PERFORMANCE 29  Accuracy  ± 2mm 

30  SS Tag Plate with Tag no. and service Engraved

31 SS316  Nut and Bolts with 2 Nos of Washer, EPDM gasket 3mm

32 Model Number 548A1SHA1NA7R2AASAA2M5Q4

33 Make EMERSON PROCESS MANAGEMENT

Level Output signal 0 mm 2500 mm 4 mA 20 mA

GENERAL

Input Max range Output Min Range Output Max range

Accessories

MISCELLANEOUS

INSTRUMENT INDEX

Measurment/ Test Input Min Range

PROCESS CONDITIONS

TRANSMITTER

SENSING ELEMENT
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL CONTRACTOR 
: BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR  LEVEL TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115
Rev

1 Tag No. 90PBM50CL001

2 Quantity 1

3 Service 5% HCL  ACID  STORAGE TANK LEVEL

4 Type NON CONTACT RADAR 

5 Duty CONTINUOUS

6 Fluid HYDROCHLORIC ACID

7 Specific Gravity 1.029

8 Operating Pressure
Kg/Cm2

ATM

9 Operating Temperature DEG C AMBIENT

10 Humidity % 5 ~ 100

11 Vessel Height And Type mm 2550 Cylindrical Vertical

12 Lower Material Level mm 0

13 Upper Material Level mm 2040

14 Output signal type mA 4 - 20 mA

15 Enclosure type number IP 65

16 Elect. conn size    Type 1/2 "  14 NPT

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material Die Cast Alluminium Polyeurathene covered

20 Display LCD

21 Calibration: Self Calibration with internal referance, Zero & Span Calibration

22 Instrument Range Max Meter 40

23 End Connection Size 2 " / ANSI, 150 Lbs Raised Face Flanged /  SS 316L

24 Operating Principle Frequency Modulated Continuous Wave ( FMWC )

25 Sensor type Process Seal

26 Antenna Size and Material Process Seal, 2"  ( DN50 ) PTFE

27 Operating Temperature degC - 60 to 200

28 Mounting Location Top of Tank 

PERFORMANCE 29  Accuracy  ± 2mm 

30  SS Tag Plate with Tag no. and service Engraved

31 SS316  Nut and Bolts with 2 Nos of Washer, EPDM gasket 3mm

32 Model Number 548A1SHA1NA7R2AASAA2M5Q4

33 Make EMERSON PROCESS MANAGEMENT

Level Output signal 0 mm 3000 mm 4 mA 20 mA

GENERAL

PROCESS CONDITIONS

TRANSMITTER

SENSING ELEMENT

Accessories

MISCELLANEOUS

INSTRUMENT INDEX

Measurment/ Test Input Min Range Input Max range Output Min Range Output Max range

Page 69 of 152 
Page 670 of 949



PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL CONTRACTOR 
: BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR  LEVEL TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev
1 Tag Number 90PBM40CL001, 90PBM40CL002, 90PBM40CL004, 90PBM40CL005

2 Quantity 4 Nos

3 Service Level of Sodium Hypochlorite Storage Tank

4 Type Ultrasonic

5 Location FIELD

6 Duty CONTINUOUS

7 Fluid SEAWATER + Sodium Hypochlorite

8 Specific Gravity 1.025

9 Operating Pressure Kg/Cm2 ATM

10 Operating Temperature DEG C 25 ~ 37

11 Humidity
%

5 ~ 100

12 Vessel Height And Type mm 7500 ( tangent to tangent ) Cylindrical Vertical

13 Lower Material Level mm 0

14 Upper Material Level mm 6375

15 Output signal type mA 4 - 20 mA

16 Elect. conn size    Type M20 x 1.5  ( 2 Nos )

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material Glas Filled Nylon

20 Display LCD  (Integral ) 

21 Enclosure Protection IP 66

22 span Zero Adjustment integral push Button

23 Instrument Range mm 300 ~ 11000

24 Process Connection Size 2" NPT

25 End Connection Mounting  CPVC 2" Female threaded Flange

26 Operating Principle Detection of reflected Ultrasonic Pulse

27 Sensor Material PVDF

28 Maximum Temperature degC 70

PERFORMANCE 29  Accuracy 0.25% of measured distance

30 Resolution Better Than 0.04 in.  ( 1 mm ) 

31  SS Tag Plate with Tag no. and service Engraved

32 SS316  Nut and Bolts with 2 Nos of Washer, EPDM gasket 3mm

33 MAKE EMERSON PROCESS MANAGEMENT

34 MODEL 3102HP3FRCNAQ4ST

Level Output signal 0 mm 8500 mm 4 mA 20 mA

Output Min Range Output Max range

GENERAL

MISCELLANEOUS

INSTRUMENT INDEX

Measurment/ Test Input Min Range Input Max range

TRANSMITTER

Accessories

PROCESS CONDITIONS

SENSING ELEMENT
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL CONTRACTOR 
:

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR  LEVEL TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev
1 Tag Number 90PBM70CL001, 90PBM70CL001

2 Quantity Nos 2

3 Service LEVEL OF HYPOCHLORITE STORAGE TANK AT SEA WATER INTAKE

4 Type Ultrasonic

5 Location FIELD

6 Duty CONTINUOUS

7 Fluid SEAWATER + Sodium Hypochlorite

8 Specific Gravity 1.025

9 Operating Pressure Kg/Cm2 ATM

10 Operating Temperature DEG C 25 ~ 37

11 Humidity
%

5 ~ 100

Vessel Height And Type mm 3000 ( tangent to tangent ) Cylindrical Vertical

12 Lower Material Level mm 0

13 Upper Material Level mm 2250

14 Output signal type mA 4 - 20 mA

15 Elect. conn size    Type M20 x 1.5  ( 2 Nos )

16 Digital communication HART Protocal

17 Signal power source 24VDc  2 Wire

18 Enclosure material Glas Filled Nylon

19 Display LCD  (Integral ) 

20 Enclosure Protection IP 66

21 span Zero Adjustment integral push Button

22 Instrument Range mm 300 ~ 11000

23 Process Connection Size 2" NPT

24 End Connection Mounting  CPVC 2" Female threaded Flange

25 Operating Principle Detection of reflected Ultrasonic Pulse

26 Sensor Material PVDF

27 Maximum Temperature degC 70

PERFORMANCE 28  Accuracy 0.25% of measured distance

29 Resolution Better Than 0.04 in.  ( 1 mm ) 

30  SS Tag Plate with Tag no. and service Engraved

31 SS316  Nut and Bolts with 2 Nos of Washer, EPDM gasket 3mm

32 MAKE EMERSON PROCESS MANAGEMENT

33 MODEL 3102HP3FRCNAQ4ST

Level Output signal 0 mm 3500 mm 4 mA 20 mA

GENERAL

PROCESS CONDITIONS

TRANSMITTER

SENSING ELEMENT

Accessories

MISCELLANEOUS

INSTRUMENT INDEX

Measurment/ Test Input Min Range Input Max range Output Min Range Output Max range
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL CONTRACTOR 
: BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR  LEVEL TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115
Rev

1 Tag Number 90PBM60CL001

2 Quantity Nos 1

3 Service LEVEL OF NUTRALIZATION PIT 

4 Type Ultrasonic

5 Location FIELD

6 Duty CONTINUOUS

7 Fluid Nutralized Liquid

8 Specific Gravity 1.022

9 Operating Pressure Kg/Cm2 ATM

10 Operating Temperature DEG C 25 ~ 37

11 Humidity
%

5 ~ 100

12 Pit Depth / Type 3000 mm RCC

13 Lower Material Level mm 0

14 Upper Material Level mm 2100

15 Output signal type mA 4 - 20 mA

16 Elect. conn size    Type M20 x 1.5  ( 2 Nos )

17 Digital communication HART Protocal

18 Signal power source 24VDc  2 Wire

19 Enclosure material Glas Filled Nylon

20 Display LCD  (Integral ) 

21 Enclosure Protection IP 66

22 span Zero Adjustment integral push Button

23 Instrument Range mm 300 ~ 11000

24 Process Connection Size 2" NPT

25 End Connection Mounting  CPVC 2" Female threaded Flange

26 Operating Principle Detection of reflected Ultrasonic Pulse

27 Sensor Material PVDF

28 Maximum Temperature degC 70

PERFORMANCE 29  Accuracy 0.25% of measured distance

30 Resolution Better Than 0.04 in.  ( 1 mm ) 

31  SS Tag Plate with Tag no. and service Engraved

32 SS316  Nut and Bolts with 2 Nos of Washer, EPDM gasket 3mm

33 MAKE EMERSON PROCESS MANAGEMENT

34 MODEL 3102HP3FRCNAQ4ST

Level Output signal 0 mm 3500 mm 4 mA 20 mA

GENERAL

Output Max range
INSTRUMENT INDEX

Measurment/ Test Input Min Range Input Max range Output Min Range

PROCESS CONDITIONS

TRANSMITTER

SENSING ELEMENT

Accessories

MISCELLANEOUS
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Product Data Sheet
July 2014

00813-0100-4840, Rev DB

Rosemount 3101, 3102, and 3105
Ultrasonic Liquid Level Transmitters

� Non-contacting measurement with no
moving parts

� Integral LCD and buttons as standard for
on-site programming

� Continuous measurement of level

� Volume or open channel flow calculations for 
the Rosemount 3102 and Rosemount 3105

� Two integral signal relays on the
Rosemount 3102

� Easy to install and configure

� Rugged metal or plastic housing.
PVDF wetted material

� Two-wire direct current loop-powered
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Rosemount 3101, 3102, and 3105 July 2014

www.rosemount.com

Overview of the Rosemount 3101, 3102, and 3105

Measurement principle

The Rosemount 3100 Series is a liquid level transmitter based on ultrasonic 
technology that is suitable for many liquid applications. Ultrasonic pulse signals 
are transmitted and reflected from the liquid surface. The transmitter ‘listens’ 
for reflected signals (echoes) and measures the time-delay between 
transmitting and receiving. The distance to the liquid surface is automatically 
calculated using the computed time-delay.

The transmitter then calculates the liquid depth (level) and outputs the level as a 
4–20 mA signal (and a digital HART® signal on the Rosemount 3102 and 3105).

The Rosemount 3101 is used for measuring the level only. The 3102 and 3105 
can calculate distance-to-surface, contents (volume), or open channel flow, and 
then output the result as a 4–20 mA signal and a digital HART signal.

An integral temperature sensor continuously measures the air temperature 
around the transmitter. It then computes the speed of sound in air, 
automatically compensating the calculated distance for temperature effects.
The Rosemount 3102 and 3105 have a Remote Temperature Sensor option.

Features and Benefits
� Measures liquid height, distance to liquid, volume, or flow in open 

channels

� Eliminates problems experienced with contacting instrumentation

� Simple set-up and operation with an integral LCD display and buttons

� Low cost of installation and commissioning.
Minimal maintenance after installed

� Process downtime minimized

� Non-contacting measurement with no moving parts

� Two integral signal relays (on the Rosemount 3102 only)

� Corrosion resistant PVDF wetted material

� Two-wire 24 V direct current loop-powered

� Operating range up to 36 ft. (11 m)

� Automatic temperature compensation

Contents

Rosemount 3101 Level Transmitter Ordering . . . . page 4 Specifications . . . . . . . . . . . . . . . . . . . . . . . . . page 8

Rosemount 3102 Level Transmitter Ordering . . . . page 5 Product Certifications . . . . . . . . . . . . . . . . . page 11

Rosemount 3105 Level Transmitter Ordering . . . . page 6 Dimensional Drawings  . . . . . . . . . . . . . . . . page 13

Glass-filled nylon housing 
material

Remote Temperature Sensor option
(for the 3102 and 3105)

Metal housing material
(1/2–14 NPT conduit entries)

Applications

� Storage tank levels

� Open channel flow

� Effluent pits

� Reservoir level

� Buffer tanks
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Rosemount 3102 Level Transmitter Ordering
Specification and selection of product materials, options, or components must be made by the purchaser of the equipment.
See page 9 for more information on Material Selections.

 Table 3. Rosemount 3102 ordering information
★The Standard offering represents the most common models and options. These options should be selected for best delivery.

The Expanded offering is manufactured after receipt of order and is subject to additional delivery lead time.

Model Product Description

3102 Ultrasonic Level Transmitter with 2 integral relays, 1 to 36 ft. (0,3 to 11 m) range 

Signal Output

Standard Standard
H 4–20 mA with HART communication ★

Housing Material

Standard Standard
A Polyurethane-covered Aluminum ★

P Glass Filled Nylon ★

Conduit / Cable Thread

Standard Standard
1 ½ –14 NPT ★

2 M20 x 1.5 adaptor ★

3 M20 x 1.5 supplied with nylon glands (Plastic Housing only) ★

Wetted Material

Standard Standard
F PVDF ★

Process Connection

Standard Standard
RC(1)

(1) Choosing this option implies US (Imperial) units of measurement of feet are required for the default configuration. Configuration can be changed on-site.

2-in. NPT thread ★

SC(2)

(2) Choosing this option implies Metric units of measurement of meters are required for the default configuration. Configuration can be changed on-site.

2-in. BSPT thread ★

Product Certificates

Standard Standard
NA No certification ★

G5 FM Ordinary Location ★

G6 CSA Ordinary Location ★

GM(3)

(3) Contact an Emerson Process Management representative for additional information.

Technical Regulation Customs Union (EAC) Ordinary Locations Mark ★

GP(3) Korean Testing Laboratory (KTL), KCC mark for ordinary location use ★

OPTIONS

Special Alarm Options(4)

(4) When no Special Alarm option code is selected, the configuration is pre-set for a high-signal alarm indication, and standard Rosemount alarm and saturation 
levels (see “Electrical” on page 8 for details).

Standard Standard
C4 Namur NE43 alarm and saturation levels, high alarm ★

C5 Namur NE43 alarm and saturation levels, low alarm ★

C8 Standard Rosemount alarm and saturation levels, low alarm ★

Special Certification Option

Standard Standard
Q4 Certificate of functional test ★

Tag Plates

Standard Standard
ST(5)

(5) The maximum number of characters that can be engraved is 16.

Stainless Steel engraved tag plate ★

WT Laminated paper tag plate ★

Typical Model Number: 3102 H A 1 F RC G5 C4 ST
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Plastic housing
Note: Dimensions are in inches (mm).

3 (77)

8
(202.5)

Ø2 
(Ø51)

2-in. NPT/BSPT Thread

2.36 (60) A/F Hexagon

Two M20 x 1.5 Cable Entries
One Fitted With Cable Gland;
The Other Plugged

5.6 (142)

1.9 (48)

4.5 (113.5)

5.5 
(138.5)

3.8
(96)
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Product Data Sheet
November 2017

00813-0100-4408, Rev BA

Rosemount™ 5408 and 5408:SIS Level 
Transmitters
Non-Contacting Radar

� Unique energy-efficient two-wire FMCW radar technology for optimal performance

� Engineered and user tested for best in class safety, reliability, and ease-of-use 

� Built on 40 years of inventing and redefining radar level measurement 

� Intuitive commissioning experience driven by wizards and adaptive graphics

� Rosemount 5408:SIS, optimal for safety applications and IEC 61508 certified to SIL 2

� Safe, easy, and remote proof testing without process interruptions
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Introduction

Measurement principle

The Rosemount 5408 and 5408:SIS are two-wire non-contacting 
radar transmitters for continuous level measurement of liquids, 
slurries, and solids. The measurement principle is fast-sweep 
Frequency Modulated Continuous Wave (FMCW).

Radar signals are continuously transmitted towards the product 
surface with a microwave frequency modulated over a span. The 
level is proportional to the frequency difference between 
currently received and transmitted signal.

Technology to redefine reliability

The Rosemount 5408 and 5408:SIS are optimized for reliable 
and accurate performance even in challenging process 
conditions. FMCW technology maximizes radar signal strength 
and produces a robust and reliable measurement (with 30 times 
more power on the surface than traditional two-wire 
non-contacting radars).

The transmitters can operate with only 12 Vdc lift-off voltage 
and they are self-powered for up to 2 seconds to maintain 
operation despite cable glitches or lightning.

Ease-of-use at every touch point

The Rosemount 5408 and 5408:SIS are designed to simplify 
operator tasks. They deliver ease-of-use at every touch point, 
from the pictorial user instructions and graphical, intuitive 
wizards to the PTFE seal that requires no O-ring material for 
simplifying model selection.

Dedicated to safety

The Smart Diagnostics Suite provides operators with early alerts 
in case of antenna build-up, weak power supply, or abnormal 
surface conditions. Also, a local memory enables full insight into 
the last seven days of measurements, alerts, and echo profiles. 

The Rosemount 5408:SIS is the ideal choice for functional safety 
such as overfill prevention. It is safety certified (SIL 2/SIL 3), 
supports long proof-test intervals guaranteed to suit your 
schedule, and can be tested remotely without any process 
interruption.

Contents

Ordering Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Specifications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Product Certifications  . . . . . . . . . . . . . . . . . . . . . . . . . . . .28

Dimensional Drawings . . . . . . . . . . . . . . . . . . . . . . . . . . . .38
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Application examples

The Rosemount 5408 and 5408:SIS are ideal for level 
measurements over a broad range of liquid and solids 
applications. The transmitters are virtually unaffected by 
changing density, temperature, pressure, media dielectric, pH, 
and viscosity. Furthermore, non-contacting radar level is ideal 
when internal tank obstructions are a limiting factor.

Storage and buffer tanks

The Rosemount 5408 provides 
accurate and reliable level 
measurement for both metallic 
or non-metallic vessels 
containing almost any liquid 
(e.g. oil, gas condensate, water, 
chemicals).

Reactors Blenders and mixers

The Rosemount 5408 is ideal 
for the most challenging 
applications, including reactors 
where there can be agitation, 
foaming, condensation as well 
as high temperatures and 
pressures.

The Rosemount 5408 can help 
you withstand the rigors of 
blenders and mixing tanks. 
Easy to install and commission, 
it is also unaffected by virtually 
any fluid property change.

Open atmospheric applications Still pipe and chamber installations

The Rosemount 5408 measures 
reliably in open applications, 
from short range sumps or 
ponds to long range dams.

The Rosemount 5408 is an 
excellent choice for level 
measurement in tanks with still 
pipes. It may also be used in 
chambers, but guided wave 
radar is generally the best fit for 
these applications.

Bulk solids Safety applications

The Rosemount 5408 is the 
ideal solution for small to 
medium sized silos with rapid 
level changes. The narrow 
beam avoids internal 
obstructions while still keeping 
good level measurement.

The Rosemount 5408:SIS is the 
ideal choice for safety functions 
such as overfill prevention, level 
deviation monitoring or 
dry-run prevention. 

SIL 2

Page 79 of 152 
Page 680 of 949



4

Rosemount 5408 Series November 2017

Emerson.com/Rosemount

Ordering Information

Rosemount 5408 Level Transmitter

The Rosemount 5408 is a two-wire non-contacting radar transmitter for level measurements over a broad 
range of liquids and slurries. It uses a unique energy efficient radar technology based on the FMCW principle 
to ensure reliable performance even in challenging conditions. 

Specification and selection of product materials, options, or components must be made by the purchaser of 
the equipment. See page 23 for more information on material selection.

 Table 1. Rosemount 5408 Level Transmitter Ordering Information

The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.

Model Product description

5408 Radar Level Transmitter ★

Profile

A Standard Monitoring & Control Applications ★

Measurement type

1 Liquid Level Measurement ★

3 Solids Level Measurement ★

4 Liquid & Solids Level Measurement ★

Performance class

S Standard ★

Signal output

H 4–20 mA with digital signal based on HART® Revision 6 protocol (HART Revision 7 available as option) ★

Housing material

A Aluminum ★

S Stainless Steel (SST) ★

Conduit/cable threads

1 ½-14 NPT ★

2 M20 x 1.5 ★

3(1) G½

Hazardous locations certifications

NA None ★

E1 ATEX Flameproof ★
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I1 ATEX Intrinsic Safety ★

N1 ATEX Type n ★

E5 FM Explosion-proof, Dust Ignition-proof ★

I5 FM Intrinsically Safe; Nonincendive ★

E6 Canadian Explosion-proof, Dust Ignition-proof ★

I6 Canadian Intrinsically Safe; Nonincendive ★

E7 IECEx Flameproof, Dust Ignition-proof ★

I7 IECEx Intrinsic Safety ★

N7 IECEx Type n ★

E2 INMETRO (Brazil) Flameproof ★

I2 INMETRO (Brazil) Intrinsic Safety ★

N2 INMETRO (Brazil) Type n ★

E3 NEPSI (China) Flameproof ★

I3 NEPSI (China) Intrinsic Safety ★

N3 NEPSI (China) Type n ★

IP KCCs (Korea) Intrinsic Safety ★

Materials of construction Available antenna types

1 316/316L/EN 1.4404 Cone, Parabolic ★

7 All PTFE Wetted Parts Process Seal ★

Process connection type Available antenna types

F(2) Flat Face Flange Cone, Parabolic ★

R(3) Raised Face Flange All ★

N NPT Thread Cone ★

G BSPP (G) Thread Cone, Parabolic ★

B Bracket Mounting Cone ★

C Tri Clamp Process Seal ★

W Welded Connection Parabolic ★

Process connection size Available process connections Available antenna types

A 1½-in. Thread Cone ★

2 2-in./DN50/50A Flange, Thread(4), Tri Clamp(5) Cone, Process Seal ★

3 3-in./DN80/80A Flange, Thread(4), Tri Clamp(5) Cone, Process Seal ★

B 3½-in. Thread, Welded Parabolic ★

4 4-in./DN100/100A Flange, Thread(4) Cone, Process Seal ★

 Table 1. Rosemount 5408 Level Transmitter Ordering Information

The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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6 6-in./DN150/150A Flange Cone ★

8 8-in./DN200/200A Flange Cone, Parabolic ★

T 10-in./DN250/250A Flange Parabolic ★

Z None (use when ordering bracket mounting) Bracket Mounting Cone ★

Process connection rating (see Table 3, Table 4, and Table 5 for available flanges)

ZZ For use with non-flange process connection type ★

ASME flanges

AA ASME B16.5 Class 150 ★

AB ASME B16.5 Class 300 ★

AC ASME B16.5 Class 600 ★

EN flanges Note

DK EN1092-1 PN6 N/A ★

DA EN1092-1 PN16 PN10 and PN16 dimensions are identical for DN50 to DN150 ★

DB EN1092-1 PN40 PN25 and PN40 dimensions are identical for DN50 to DN150 ★

DC EN1092-1 PN63 N/A ★

DD EN1092-1 PN100 N/A ★

JIS flanges

JK JIS 5K ★

JA JIS 10K ★

JB JIS 20K ★

Antenna type Operating pressure Operating temperature

CAA Cone Antenna (PTFE seal) -15 to 363 psig (-1 to 25 bar) -76 to 392 °F (-60 to 200 °C) ★

CAB Cone Antenna (PTFE seal) -15 to 725 psig (-1 to 50 bar)(6) -40 to 302 °F (-40 to 150 °C) ★

CAC Cone Antenna (PTFE seal) -15 to 1450 psig (-1 to 100 bar) -40 to 212 °F (-40 to 100 °C) ★

CAD Cone Antenna (PTFE seal) -15 to 44 psig (-1 to 3 bar) -76 to 482 °F (-60 to 250 °C) ★

CBF Cone Antenna (PEEK seal, FVMQ) -15 to 754 psig (-1 to 52 bar) -76 to 338 °F (-60 to 170 °C) ★

CBK Cone Antenna (PEEK seal, Kalrez® 6375) -15 to 754 psig (-1 to 52 bar) 5 to 482 °F (-15 to 250 °C) ★

CBM Cone Antenna (PEEK seal, FKM) -15 to 754 psig (-1 to 52 bar) -13 to 428 °F (-25 to 220 °C) ★

CBV Cone Antenna (PEEK seal, Viton®) -15 to 754 psig (-1 to 52 bar) -22 to 392 °F (-30 to 200 °C) ★

SAA Process Seal Antenna -7 to 363 psig (-0.5 to 25 bar)(7) -76 to 392 °F (-60 to 200 °C)(7) ★

PAS Parabolic Antenna, Swivel Mount -7 to 43 psig (-0.5 to 3 bar) -67 to 392 °F (-55 to 200 °C) ★

 Table 1. Rosemount 5408 Level Transmitter Ordering Information

The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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Antenna size Available antenna types

2 2-in. (DN50) Cone, Process Seal ★

3 3-in. (DN80) Cone, Process Seal ★

4 4-in. (DN100) Cone, Process Seal ★

8 8-in. (DN200) Parabolic ★

Options (include with selected model number)

Antenna extensions (see page 38) Total length

S1 Extended Cone Antenna 24-in. (600 mm) ★

S2 Extended Cone Antenna, Segmented 48-in. (1200 mm) ★

Purging connection (see page 23)(8)

PC1 Purging Connector (Purge Ring) ★

Display

M5 LCD Display ★

Functional safety options

EF1 Ready for upgrade to Rosemount 5408:SIS ★

Diagnostic functionality

DA1 Smart Diagnostics Suite (see page 21) ★

HART revision configuration

HR7 4-20 mA with digital signal based on HART Revision 7 protocol ★

Open air applications configuration(9)

OA Open Air Applications Configuration; LPR (Level Probing Radar) ★

Factory configuration

C1 Factory Configuration per Configuration Data Sheet ★

Alarm limits

C4 NAMUR Alarm and Saturation Levels, High Alarm ★

C5 NAMUR Alarm and Saturation Levels, Low Alarm ★

C8(10) Standard Rosemount Alarm and Saturation Levels, Low Alarm ★

Welding standard for flanges(11)

AW According to ASME IX ★

EW According to EN-ISO ★

 Table 1. Rosemount 5408 Level Transmitter Ordering Information

The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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Special quality assurance

Q4 Calibration Data Certificate ★

Hydrostatic testing(12)

Q5 Hydrostatic Testing, including certificate ★

Material traceability certification(13)

Q8 Material Traceability Certification per EN 10204 3.1 (2.1 for non-metallic) ★

Materials certification(14)

Q15 NACE® Material Recommendation per NACE MR0175/ISO 15156 ★

Q25 NACE Material Recommendation per ANSI/NACE MR0103/ISO 17495-1 ★

Q35 NACE Material Recommendation per NACE MR0175/ISO 15156 and ANSI/NACE MR0103/ISO 17495-1 ★

Welding procedure qualification record documentation(11)

Q66 Welding Procedure Qualification Record (WPQR) ★

Q67 Welder Performance Qualification (WPQ) ★

Q68 Welding Procedure Specification (WPS) ★

Q79 WPQR/WPQ/WPS ★

Dye penetration test certificate(11)

Q73 Certificate of Liquid Penetrant Inspection ★

Positive material identification certificate

Q76 Positive Material Identification Certificate of Conformance ★

Extended product warranty

WR3 3-year Limited Warranty ★

WR5 5-year Limited Warranty ★

Conduit electrical connector (shipped uninstalled)(15)

EC M 12, 4-pin, Male connector (eurofast®) ★

MC A size Mini, 4-pin, Male connector (minifast®) ★

Specials (see page 24)

PXXXX Custom Engineered Solutions beyond standard model codes. Consult factory for details.

Typical model number: 5408 A 1 S H A 1 E5 1 R 3 AB CAB 3 M5 DA1

1. G½ thread form is not available with hazardous locations approvals.

2. Type A flat face for EN 1092-1 flanges.

3. Type B1 raised face for EN 1092-1 flanges.

4. Only available with cone antenna.

5. Only available with process seal antenna.

 Table 1. Rosemount 5408 Level Transmitter Ordering Information

The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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Figure 18. Process Seal Antenna

Dimensions are in inches (millimeters).
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Tri Clamp
2-in.

Tri Clamp
3-in.

½-14 NPT, 
M20 x 1.5, or G½
Optional adapters: 
eurofast and minifast
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF DIFF. PRESSURE GAUGE

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev

1 Tag Number 90PBM21CP001, 90PBM22CP001

2 Service ACROSS SEA WATER AUTO STRAINER

3 Location Field

4 QTY 2

5 TYPE Diff. Pressure gauge with diaphragm seal unit 

6 DUTY CONTINUOUS

7 FLUID HANDLED SEA WATER

8 SPEC. GRAVITY 1.02

9 TEMPERATURE Deg C 25 ~ 32

10 PRESSURE Bar 1 - 2

11 DESIGN TEMPERATURE Deg C 50

12 DESIGN PRESSURE Bar 5

13 HUMIDITY % 5 ~ 100

14 Case type Dry case

15 Case style Manufacturer standard

16 Gauge size 150mm

17 Process connection size 1/2 " NPT M

18 Process connection location Bottom Entry

19 Case pressure relief type Rubber Blow out disc 

20 Ring style Bayonet Bezel 

21 Mounting type 2" PIPE MOUNTING

22 Case material SS304 with bayonet benzel 

23 Window material Shatterproof glass

24 Elastic element type SS316

25 Nom accuracy grade ± 2% FSD for 10% to 90% of measuring span

26 Element Material SS316

27 Movement material SS304  

28 Dial scale type single scale

29 Zero adjustment Yes - micrometer Pointer

30 Graduations and color White background , black markings

31 Scale range type Bar 0 to 1 

32 Dial material Aluminium

33 Seal type Diaphragm seal 

34 Process conn typ | Style 1/2 "NPT ( M )threaded 

35 Instr conn nom size 1/2 "

36 Diaphragm material Monel

37 Bolting material SS316

38 Upper housing material SS316

39 Lower housing material Monel

40 Fill fluid material SILICONE OIL

MAKE 41 GOA THERMOSTATIC

MODEL 42
Armoured capillary shall be provided of length 5 Meter in SS316

mounting bracket

DPG110# Series D-BL-B-PM-6-S4-S6-S6-S4-Range-SU11-5M-Mo-S6-Mo-3N(1/2"NPTM)-Op0

ACCESSORIES

GENERAL

DIAPHRAGM  
SEALS / ISOLATOR

DIAL AND  
POINTER

PROCESS 
CONDITIONS

PROCESS 
CONNECTION 

AND CASE

PRESSURE ELEMENT 
AND MOVEMENT
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF DIFF. PRESSURE GAUGE

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev

1 Tag Number 90PBM40CP001, 90PBM40CP003, 90PBM81CP001, 90PBM82CP001

2 Service ACROSS SODIUM HYPOCHLORITE  STRAINER

3 Location Field

4 QTY 2

5 TYPE Diff. Pressure gauge with diaphragm seal unit 

6 DUTY CONTINUOUS

7 FLUID HANDLED SEA WATER

8 SPEC. GRAVITY 1.02

9 TEMPERATURE Deg C 25 ~ 32

10 PRESSURE Bar 1 - 2

11 DESIGN TEMPERATURE Deg C 50

12 DESIGN PRESSURE Bar 5

13 HUMIDITY % 5 ~ 100

14 Case type Dry case

15 Case style Manufacturer standard

16 Gauge size 150mm

17 Process connection size 1/2 " NPT M

18 Process connection location Bottom Entry

19 Case pressure relief type Rubber Blow out disc 

20 Ring style Bayonet Bezel 

21 Mounting type 2" PIPE MOUNTING

22 Case material SS304 with bayonet benzel 

23 Window material Shatterproof glass

24 Elastic element type SS316

25 Nom accuracy grade ± 2% FSD for 10% to 90% of measuring span

26 Element Material SS316

27 Movement material SS304

28 Dial scale type single scale

29 Zero adjustment Yes - micrometer Pointer

30 Graduations and color White background , black markings

31 Scale range type Bar 0 to 1 

32 Dial material Aluminium

33 Seal type Diaphragm seal 

34 Process conn typ | Style 1/2 "NPT ( M )threaded 

35 Instr conn nom size 1/2 "

36 Diaphragm material Monel

37 Bolting material SS316

38 Upper housing material SS316

39 Lower housing material Monel

40 Fill fluid material SILICONE OIL

MAKE 41 GOA THERMOSTATIC

MODEL 42
Armoured capillary shall be provided of length 5 Meter in SS316

mounting bracket

GENERAL

PROCESS 
CONDITIONS

PROCESS 
CONNECTION 

AND CASE

PRESSURE ELEMENT 
AND MOVEMENT

DIAL AND  
POINTER

DIAPHRAGM  
SEALS / ISOLATOR

DPG110# Series D-BL-B-PM-6-S4-S6-S6-S4-Range-SU11-5M-Mo-S6-Mo-3N(1/2"NPTM)-Op0

ACCESSORIES
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF DIFF. PRESSURE GAUGE

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev

1 Tag Number 90PBM31CP001, 90PBM32CP001

2 Service ACROSS ELECTROLYSER

3 Location Field

4 QTY 2

5 TYPE Diff. Pressure gauge with diaphragm seal unit 

6 DUTY CONTINUOUS

7 FLUID HANDLED SEA WATER

8 SPEC. GRAVITY 1.02

9 TEMPERATURE Deg C 25 ~ 32

10 PRESSURE Bar 1 - 2

11 DESIGN TEMPERATURE Deg C 50

12 DESIGN PRESSURE Bar 5

13 HUMIDITY % 5 ~ 100

14 Case type Dry case

15 Case style Manufacturer standard

16 Gauge size 150mm

17 Process connection size 1/2 " NPT M

18 Process connection location Bottom Entry

19 Case pressure relief type Rubber Blow out disc 

20 Ring style Bayonet Bezel 

21 Mounting type 2" PIPE MOUNTING

22 Case material DIE CAST ALLUMINIUM with epoxy Coating

23 Window material Shatterproof glass

24 Elastic element type SS316

25 Nom accuracy grade ± 2% FSD for 10% to 90% of measuring span

26 Element Material SS316

27 Movement material SS304

28 Dial scale type single scale

29 Zero adjustment Yes - micrometer Pointer

30 Graduations and color White background , black markings

31 Scale range type Bar 0 to 1 

32 Dial material Aluminium

33 Seal type Diaphragm seal 

34 Process conn typ | Style 1/2 "NPT ( M )threaded 

35 Instr conn nom size 1/2 "

36 Diaphragm material Monel

37 Bolting material SS316

38 Upper housing material SS316

39 Lower housing material Monel

40 Fill fluid material SILICONE OIL

MAKE 41 GOA THERMOSTATIC

MODEL 42

ACCESSORIES Armoured capillary shall be provided of length 5 Meter in SS316

mounting bracket

GENERAL

PROCESS 
CONDITIONS

DPG110# Series D-BL-B-PM-6-S4-S6-S6-S4-Range-SU11-5M-Mo-S6-Mo-3N(1/2"NPTM)-Op0

PROCESS 
CONNECTION 

AND CASE

PRESSURE ELEMENT 
AND MOVEMENT

DIAL AND  
POINTER

DIAPHRAGM  
SEALS / ISOLATOR
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PROJECT: ELECTRO CHLORINATION SYSTEM

PRINCIPAL CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF PRESSURE GAUGE

BIDDER / VENDOR DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115
REV

1 Tag Number 90PBM81 P501,90PBM82CP501

2 Service DISCHARGE OF DOSING PUMP AT SEA WATER INTAKE

3 Location Field

4 QTY 2
5 TYPE Pressure gauge with chemical seal unit

6 DUTY CONTINUOUS

7 FLUID HANDLED SEA WATER + HYPOCHLORITE

8 SPEC. GRAVITY 1.02

9 TEMPERATURE Deg C 25 ~ 37

10 PRESSURE Kg/cm2 3.2

11 DESIGN TEMPERATURE Deg C 50

12 DESIGN PRESSURE Kg/cm2 5

13 FLOW RATE m3/h 12
14 HUMIDITY % 5 ~ 100

15 Case type Dry

16 Gauge size 150mm

17 Process connection size 1/2 " NPT M

18 Process connection location Bottom

19 Case pressure relief type Blow out disc at the back

20 Ring style Bayonet Bezel

21 Mounting type 2" Pipe Mounting

22 Case material SS316
23 Window material Shatterproof glass

24 Elastic element type SS316

25 Nom accuracy grade ±1 % for Measuring span

26 Element Connection Tig Welding
27 Movement material SS3I6

28 Dial scale type single scale

29 Zero adjustment Yes - micrometer Pointer

30 Graduations and color White background , black markings

31 Scale range type Kg/cm2 0 - 6 Kg/cm2

32 Over range protection 130% of full scale
33 Dial material Aluminum

34 Seal type Diaphragm seal

35 Process conn typ | Style I/2"NPT (M)threaded    '

36 Instr conn nom size 1/2 "

37 Diaphragm material Monel

38 Bolting material SS316

39 Upper housing material Monel

40 Lower housing material Monel
41 Fill fluid material SILICONE OIL

42 GOA THERMOSTATIC
43 PG110W# Series P~B~B~2-6~S6~S6~S6~S6~Range~SUll~5M~Mo~Mo~Mo~3N

Armoured capillary shall be provided of lenghth 5 Meter in SS316

mounting bracket

PROCESS CONNECTION 
AND CASE

PRESSURE ELEMENT AND 
MOVEMENT

DIAL AND POINTER

DIAPHRAGM SEALS / 
ISOLATOR

MAKE/ MODEL

GENERAL

PROCESS CONDITIONS

ACCESSORIES

2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS
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PROJECT: ELECTRO CHLORINATION SYSTEM

PRINCIPAL CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF PRESSURE GAUGE

BIDDER / VENDOR DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115
REV

1 Tag Number 90PBM47CP501, 90PBM48CP501, 90PBM49CP501, 90PBM50CP501

2 Service HYDROGEN DILUTION AIR BLOWER DISCHARGE

3 Location Field

4 QTY 4
5 TYPE DIAPHRAGM SENSING PRESSURE GAUGE

6 DUTY CONTINUOUS

7 FLUID HANDLED AIR

8 SPEC. GRAVITY 1

9 TEMPERATURE Deg C AMB

10 PRESSURE mmWC 200

11 DESIGN TEMPERATURE Deg C 50

12 DESIGN PRESSURE Kg/cm2 5

13 FLOW RATE Nm3/Hr 7700
14 HUMIDITY % 5 ~ 100

15 Case Type Dry

16 Gauge size 150mm

17 Process connection size 1/2 " NPT M

18 Process connection location BOTTOM

19 Case pressure relief type Blow out disc at the back

20 Ring style Bayonet Bezel

21 Mounting type Local Mounting

22 Case material SS316
23 Window material Shatterproof glass

24 Elastic element type N.A

25 Nom accuracy grade ±1.5 % for 10% to 90% of Measuring span

26 Element Material N.A
27 Movement material SS3I6

28 Dial scale type single scale

29 Zero adjustment Yes - micrometer Pointer

30 Graduations and color White background , black markings

31 Scale range type mmWC 0-400

32 Over range protection 130% of full scale
33 Dial material Aluminum

34 Process conn typ | Style I /2 "NPT ( M)threaded

35 Instr conn nom size 1/2 "

36 Diaphragm material SS 316

37 Capillary-armor matl N.A

38 Bolting material SS304

39 Upper housing material SS316

40 Lower housing material SS316
41 Fill fluid material N.A

42 GOA THERMOSTATIC

43 PG140# Series P~D~B~l~6~S6~S6~S6~S6~Range~S6~S6~3N~Op(See Column)

DIAPHRAGM SEALS / 
ISOLATOR

MAKE/ MODEL

GENERAL

PROCESS CONDITIONS

PROCESS CONNECTION 
AND CASE

PRESSURE ELEMENT AND 
MOVEMENT

DIAL AND POINTER

2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS
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PROJECT: ELECTRO CHLORINATION SYSTEM

PRINCIPAL CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF PRESSURE GAUGE

BIDDER / VENDOR DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115
REV

1 Tag Number 90PBM90CP501

2 Service inlet of chlorine analyser

3 Location Field

4 QTY 1
5 TYPE DIAPHRAGM Seal  PRESSURE GAUGE

6 DUTY CONTINUOUS

7 FLUID HANDLED SEA WATER

8 SPEC. GRAVITY 1.02

9 TEMPERATURE Deg C 25 ~ 32

10 PRESSURE Kg/cm2 2.5

11 DESIGN TEMPERATURE Deg C 50

12 DESIGN PRESSURE Kg/cm2 5

13 FLOW RATE l/hr 50
14 HUMIDITY % 5 ~ 100

15 Case type Dry

16 Gauge size 150mm

17 Process connection size 1/2 " NPT M

18 Process connection location Bottom

19 Case pressure relief type Blow out disc at the back

20 Ring style Bayonet Bezel

21 Mounting type 2" Pipe Mounting

22 Case material SS316
23 Window material Shatterproof glass

24 Elastic element type SS3I6

25 Nom accuracy grade ±1 % for Measuring span

26 Element Connection Tig Welding
27 Movement material SS3I6

28 Dial scale type single scale

29 Zero adjustment Yes - micrometer Pointer

30 Graduations and color White background , black markings

31 Scale range type Kg/cm2 0-6 Kg/cm2

32 Over range protection 130% of full scale
33 Dial material Aluminum

34 Seal type Diaphragm seal

35 Process conn typ | Style I/2"NPT (M)threaded    '

36 Instr conn nom size 1/2 "

37 Diaphragm material Monel

38 Bolting material SS316

39 Upper housing material Monel

40 Lower housing material Monel
41 Fill fluid material SILICONE OIL

42 GOA THERMOSTATIC
43 PG110W# Series P~B~B~2-6~S6~S6~S6~S6~Range~SUll~5M~Mo~Mo~Mo~3N

Armoured capillary shall be provided of lenghth 5 Meter in SS316

mounting bracket
ACCESSORIES

PROCESS CONNECTION 
AND CASE

PRESSURE ELEMENT AND 
MOVEMENT

DIAL AND POINTER

DIAPHRAGM SEALS / 
ISOLATOR

MAKE/ MODEL

GENERAL

PROCESS CONDITIONS

2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS
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PROJECT:

PRINCIPAL 
CONTRACTOR:

BIDDER/VENDOR BHEL DOC. No. : PE-V11 -412-174-A115
REV

I Tag Number 90PBM6I CP501,90PBM62CP50I,

2 Service NEUTRALISED EFFLUENT TRANSFER PUMP DISCHARGE

3 Location Field

4 QTY 2

5 TYPE Pressure gauge with chemical seal unit

6 DUTY CONTINUOUS

7 FLUID HANDLED SEA WATER

8 SPEC. GRAVITY 1.02

9 TEMPERATURE Deg C 25-32

10 PRESSURE Kg/cm2 2

11 DESIGN TEMPERATURE Deg C 50

12 DESIGN PRESSURE Kg/cm2 5

13 FLOW RATE m3/h 2
14 HUMIDITY % 5-100

15 Case type Dry

16 Gauge size 150mm

17 Process connection size 1/2" NPT M

18 Process connection location Bottom

19 Case pressure relief type Blow out disc at the back

20 Ring style Bayonet Bezel

21 Mounting type 2" Pipe Mounting

22 Case material SS3I6

23 Window material Shatterproof glass

24 Elastic element type SS3I6

25 Nom accuracy grade ±1 % for Measuring span

26 Element Connection Tig Welding

27 Movement material SS3I6

28 Dial scale type single scale

29 Zero adjustment Yes - micrometer Pointer

30 Graduations and color White background , black markings

31 Scale range type Kg/cm2 0-4 Kg/cm2

32 Over range protection 130% of full scale

33 Dial material Aluminum

34 Seal type Diaphragm seal

35 Process conn type | Style 1/2" NPT ( Mjthreaded

36 Instr conn nom size 1/2"

37 Diaphragm material Monel

38 Bolting material SS304

39 Upper housing material Monel

40 Lower housing material Monel

41 Fill fluid material SILICONE OIL

42

43

2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF PRESSURE GAUGE

DE NORA INDIA LIMITED

GENERAL

PROCESS 
CONDITIONS

PROCESS 
CONNECTION AND 

CASE

PRESSURE ELEMENT 
AND MOVEMENT

DIAL AND POINTER

DIAPHRAGM SEALS/ 
ISOLATOR

MAKE MODEL GOA THERMOSTATIC

PG110W# Series P~B~B~2-6~S6~S6~S6~S6~Range~SUll~5M~Mo~Mo~Mo~3N

ACCESSORIES
Armoured capillary shall be provided of lenghth 5 Meter in SS316

mounting bracket
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PROJECT:

PRINCIPAL 
CONTRACTOR :

BIDDER / VENDOR BHEL DOC. No. : PE-V11-412-174-A115 REV

1 Tag Number 90PBM51 CP501,90PBM52CP501

2 Service HYDROCHLORIC ACID UNLOADING PUMP DISCHARGE

3 Location Field

4 QTY 2

5 TYPE Pressure gauge with chemical seal unit

6 DUTY CONTINUOUS

7 FLUID HANDLED 33% HYDROCHLORIC ACID

8 SPEC. GRAVITY 1.02

9 TEMPERATURE Deg C 25 ~ 35

10 PRESSURE Kg/cm2 1.5

11 DESIGN TEMPERATURE Deg C 50

12 DESIGN PRESSURE Kg/cm2 5
13 FLOW RATE m3/h 10

14 HUMIDITY % 5 ~ 100

15 Case type Dry

16 Gauge size 150mm

17 Process connection size 1/2 " NPT M

18 Process connection location Bottom

19 Case pressure relief type Blow out disc at the back

20 Ring style Bayonet Bezel

21 Mounting type 2" Pipe Mounting

22 Case material SS316

23 Window material Shatterproof glass

24 Elastic element type SS316

25 Nom accuracy grade ±1 % for Measuring span

26 Element Connection Tig Welding

27 Movement material SS3I6

28 Dial scale type single scale

29 Zero adjustment Yes - micrometer Pointer

30 Graduations and color White background , black markings

31 Scale range type Kg/cm2 0 - 2.5 Kg/cm2

32 Over range protection 130% of full scale

33 Dial material Aluminum

34 Seal type Diaphragm seal

35 Process conn typ | Style I/2"NPT (M)threaded    '

36 Instr conn nom size 1/2 "

37 Diaphragm material Hastalloy C

38 Bolting material SS304

39 Upper housing material Hastalloy C

40 Lower housing material Hastalloy C

41 Fill fluid material SILICONE OIL

42

43

2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF PRESSURE GAUGE

DE NORA INDIA LIMITED

GENERAL

PROCESS 
CONDITIONS

PROCESS 
CONNECTION AND 

CASE

PRESSURE ELEMENT 
AND MOVEMENT

DIAL AND POINTER

DIAPHRAGM SEALS / 
ISOLATOR

MAKE MODEL GOA THERMOSTATIC

PG110W# Series P~B~B~2-6~S6~S6~S6~S6~Range~SUll~5M~Hc~Hc~Hc~3N

ACCESSORIES
Armoured capillary shall be provided of lenghth 5 Meter in SS316

mounting bracket
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PROJECT:

PRINCIPAL 
CONTRACTOR :

BIDDER / VENDOR BHEL DOC. No. : PE-V11-412-174-A115
REV

1 Tag Number 90PBM21 CP501,90PBM22CP501

2 Service SEAWATER BOOSTER PUMP DISCHARGE

3 Location Field

4 QTY 2
5 TYPE Pressure gauge with chemical seal unit

6 DUTY CONTINUOUS

7 FLUID HANDLED SEA WATER

8 SPEC. GRAVITY 1.02

9 TEMPERATURE Deg C 25 ~ 32

10 PRESSURE Kg/cm2 2.5

11 DESIGN TEMPERATURE Deg C 50
12 DESIGN PRESSURE Kg/cm2 5

13 FLOW RATE m3/h 150
14 HUMIDITY % 5 ~ 100

15 Case type Dry

16 Gauge size 150mm

17 Process connection size 1/2 " NPT M

18 Process connection location Bottom

19 Case pressure relief type Blow out disc at the back

20 Ring style Bayonet Bezel

21 Mounting type 2" Pipe Mounting

22 Case material SS316
23 Window material Shatterproof glass

24 Elastic element type SS316

25 Nom accuracy grade ±1 % for Measuring span

26 Element Connection Tig Welding
27 Movement material SS3I6

28 Dial scale type single scale

29 Zero adjustment Yes - micrometer Pointer

30 Graduations and color White background , black markings

31 Scale range type Kg/cm2 0 - 4 Kg/cm2

32 Over range protection 130% of full scale
33 Dial material Aluminum

34 Seal type Diaphragm seal

35 Process conn typ | Style 1/2" NPT ( M )threaded

36 Instr conn nom size 1/2 "

37 Diaphragm material Monel

38 Bolting material SS316

39 Upper housing material Monel

40 Lower housing material Monel
41 Fill fluid material SILICONE OIL

42
43

DIAPHRAGM SEALS / 
ISOLATOR

MAKE MODEL GOA THERMOSTATIC
PG110W# Series P~B~B~2-6~S6~S6~S6~S6~Range~SUll~5M~Mo~Mo~Mo~3N

ACCESSORIES
Armoured capillary shall be provided of length 5 Meter in SS316

mounting bracket

GENERAL

PROCESS CONDITIONS

PROCESS CONNECTION 
AND CASE

PRESSURE ELEMENT 
AND MOVEMENT

DIAL AND POINTER

2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF PRESSURE GAUGE

DE NORA INDIA LIMITED
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PROJECT:

PRINCIPAL 
CONTRACTOR :

BIDDER / VENDOR BHEL DOC. No. : PE-V11-412-174-A115
REV

1 Tag Number 90PBM52CP501, 90PBM53CP501

2 Service HYDROCHLORIC ACID CLEANING PUMP DISCHARGE

3 Location Field

4 QTY 2

5 TYPE Pressure gauge with chemical seal unit

6 DUTY CONTINUOUS

7 FLUID HANDLED DILUTED HYDROCHLORIC ACID

8 SPEC. GRAVITY 1.02

9 TEMPERATURE Deg C 25 ~ 35

10 PRESSURE Kg/cm2 2

11 DESIGN TEMPERATURE Deg C 50

12 DESIGN PRESSURE Kg/cm2 5

13 FLOW RATE m3/h 41

14 HUMIDITY % 5 ~ 100

15 Case type Dry

16 Gauge size 150mm

17 Process connection size 1/2 " NPT M

18 Process connection location Bottom

19 Case pressure relief type Blow out disc at the back

20 Ring style Bayonet Bezel

21 Mounting type 2" Pipe Mounting

22 Case material SS316

23 Window material Shatterproof glass

24 Elastic element type SS316

25 Nom accuracy grade ±1 % for Measuring span

26 Element Connection Tig Welding

27 Movement material SS3I6

28 Dial scale type single scale

29 Zero adjustment Yes - micrometer Pointer

30 Graduations and color White background , black markings

31 Scale range type Kg/cm2 0 - 4 Kg/cm2

32 Over range protection 130% of full scale

33 Dial material Aluminum

34 Seal type Diaphragm seal

35 Process conn typ | Style I/2"NPT (M)threaded    '

36 Instr conn nom size 1/2 "

37 Diaphragm material Hastalloy C

38 Bolting material SS304

39 Upper housing material Hastalloy C

40 Lower housing material Hastalloy C

41 Fill fluid material SILICONE OIL

42
43

DIAPHRAGM SEALS / 
ISOLATOR

MAKE / MODEL GOA THERMOSTATIC
PG110W# Series P~B~B~2-6~S6~S6~S6~S6~Range~SUll~5M~Hc~Hc~Hc~3N

ACCESSORIES
Armoured capillary shall be provided of lenghth 5 Meter in SS316

mounting bracket

GENERAL

PROCESS CONDITIONS

PROCESS CONNECTION 
AND CASE

PRESSURE ELEMENT 
AND MOVEMENT

DIAL AND POINTER

2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF PRESSURE GAUGE

DE NORA INDIA LIMITED
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PROJECT:

PRINCIPAL 
CONTRACTOR :

BIDDER / VENDOR BHEL DOC. No. : PE-V11-412-174-A115
REV

1 Tag Number 90PBM41 CP501,90PBM42CP501

2 Service CONTINOUS HYPO DOSING PUMP DISCHARGE

3 Location Field

4 QTY 2
5 TYPE Pressure gauge with chemical seal unit

6 DUTY CONTINUOUS

7 FLUID HANDLED SEA WATER + HYPOCHLORITE

8 SPEC. GRAVITY 1.02

9 TEMPERATURE Deg C 25 ~ 37

10 PRESSURE Kg/cm2 3.2

11 DESIGN TEMPERATURE Deg C 50
12 DESIGN PRESSURE Kg/cm2 5

13 FLOW RATE m3/h 120
14 HUMIDITY % 5 ~ 100

15 Case type Dry

16 Gauge size 150mm

17 Process connection size 1/2 " NPT M

18 Process connection location Bottom

19 Case pressure relief type Blow out disc at the back

20 Ring style Bayonet Bezel

21 Mounting type 2" Pipe Mounting

22 Case material SS316
23 Window material Shatterproof glass

24 Elastic element type SS316

25 Nom accuracy grade ±1 % for Measuring span

26 Element Connection Tig Welding
27 Movement material SS3I6

28 Dial scale type single scale

29 Zero adjustment Yes - micrometer Pointer

30 Graduations and color White background , black markings

31 Scale range type Kg/cm2 0 - 6 Kg/cm2

32 Over range protection 130% of full scale
33 Dial material Aluminum

34 Seal type Diaphragm seal

35 Process conn typ | Style I /2 "NPT ( M )threaded

36 Instr conn nom size 1/2 "

37 Diaphragm material Monel

38 Bolting material SS316

39 Upper housing material Monel

40 Lower housing material Monel
41 Fill fluid material SILICONE OIL

42
43

DIAPHRAGM SEALS / 
ISOLATOR

MAKE / MODEL GOA THERMOSTATIC
PG110W# Series P~B~B~2-6~S6~S6~S6~S6~Range~SUll~5M~Mo~Mo~Mo~3N

ACCESSORIES
Armoured capillary shall be provided of lenghth 5 Meter in SS316

mounting bracket

GENERAL

PROCESS CONDITIONS

PROCESS CONNECTION 
AND CASE

PRESSURE ELEMENT 
AND MOVEMENT

DIAL AND POINTER

2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF PRESSURE GAUGE

DE NORA INDIA LIMITED
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PROJECT:

PRINCIPAL 
CONTRACTOR :

BIDDER / VENDOR BHEL DOC. No. : PE-V11-412-174-A115
REV

1 Tag Number 90PBM43CP501, 90PBM44CP501, 90PBM45CP501

2 Service DISCHARGE OF SHOCK DOSING PUMP

3 Location Field

4 QTY 3

5 TYPE Pressure gauge with chemical seal unit

6 DUTY CONTINUOUS

7 FLUID HANDLED SEA WATER + HYPOCHLORITE

8 SPEC. GRAVITY 1.02

9 TEMPERATURE Deg C 25 ~ 37

10 PRESSURE Kg/cm2 3.2

11 DESIGN TEMPERATURE Deg C 50

12 DESIGN PRESSURE Kg/cm2 5

13 FLOW RATE m3/h 120

14 HUMIDITY % 5 ~ 100

15 Case type Dry

16 Gauge size 150mm

17 Process connection size 1/2 " NPT M

18 Process connection location Bottom

19 Case pressure relief type Blow out disc at the back

20 Ring style Bayonet Bezel

21 Mounting type 2" Pipe Mounting

22 Case material SS316

23 Window material Shatterproof glass

24 Elastic element type SS316

25 Nom accuracy grade ±1 % for Measuring span

26 Element Connection Tig Welding

27 Movement material SS3I6

28 Dial scale type single scale

29 Zero adjustment Yes - micrometer Pointer

30 Graduations and color White background , black markings

31 Scale range type Kg/cm2 0 - 6 Kg/cm2

32 Over range protection 130% of full scale

33 Dial material Aluminum

34 Seal type Diaphragm seal

35 Process conn typ | Style I/2"NPT (M)threaded    '

36 Instr conn nom size 1/2 "

37 Diaphragm material Monel

38 Bolting material SS316

39 Upper housing material Monel

40 Lower housing material Monel

41 Fill fluid material SILICONE OIL

42
43

DIAPHRAGM SEALS / 
ISOLATOR

MAKE / MODEL GOA THERMOSTATIC
PG110W# Series P~B~B~2-6~S6~S6~S6~S6~Range~SUll~5M~Mo~Mo~Mo~3N

ACCESSORIES
Armoured capillary shall be provided of lenghth 5 Meter in SS316

mounting bracket

GENERAL

PROCESS CONDITIONS

PROCESS CONNECTION 
AND CASE

PRESSURE ELEMENT 
AND MOVEMENT

DIAL AND POINTER

2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF PRESSURE GAUGE

DE NORA INDIA LIMITED
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PROJECT:

PRINCIPAL 
CONTRACTOR :

BIDDER / VENDOR BHEL DOC. No. : PE-V11-412-174-A115 REV

1 Tag Number 90PBM46CP501, 90PBM47CP501

2 Service DISCHARGE OF CONTINOUS DOSING PUMP AT PTP

3 Location Field

4 QTY 2

5 TYPE Pressure gauge with chemical seal unit

6 DUTY CONTINUOUS

7 FLUID HANDLED SEA WATER + HYPOCHLORITE

8 SPEC. GRAVITY 1.02

9 TEMPERATURE Deg C 25 ~ 37

10 PRESSURE Kg/cm2 3.2

11 DESIGN TEMPERATURE Deg C 50

12 DESIGN PRESSURE Kg/cm2 5

13 FLOW RATE m3/h 9

14 HUMIDITY % 5 ~ 100

15 Case type Dry

16 Gauge size 150mm

17 Process connection size 1/2 " NPT M

18 Process connection location Bottom

19 Case pressure relief type Blow out disc at the back

20 Ring style Bayonet Bezel

21 Mounting type 2" Pipe Mounting

22 Case material SS316

23 Window material Shatterproof glass

24 Elastic element type SS316

25 Nom accuracy grade ±1 % for Measuring span

26 Element Connection Tig Welding

27 Movement material SS3I6

28 Dial scale type single scale

29 Zero adjustment Yes - micrometer Pointer

30 Graduations and color White background , black markings

31 Scale range type Kg/cm2 0 - 6 Kg/cm2

32 Over range protection 130% of full scale

33 Dial material Aluminum

34 Seal type Diaphragm seal

35 Process conn typ | Style I/2"NPT (M)threaded    '

36 Instr conn nom size 1/2 "

37 Diaphragm material Monel

38 Bolting material SS316

39 Upper housing material Monel

40 Lower housing material Monel

41 Fill fluid material SILICONE OIL

42
43

DIAPHRAGM SEALS / 
ISOLATOR

MAKE / MODEL GOA THERMOSTATIC
PG110W# Series P~B~B~2-6~S6~S6~S6~S6~Range~SUll~5M~Mo~Mo~Mo~3N

ACCESSORIES
Armoured capillary shall be provided of lenghth 5 Meter in SS316

mounting bracket

GENERAL

PROCESS CONDITIONS

PROCESS CONNECTION 
AND CASE

PRESSURE ELEMENT 
AND MOVEMENT

DIAL AND POINTER

2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF PRESSURE GAUGE

DE NORA INDIA LIMITED
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GOA THERMOSTATIC INSTRUMENTS PVT. LTD.

Office: Flat B, Ground Floor, Hill Crown Apt., College Road, Mapusa - 403 507, Tel: 0832-2252719, Fax:0832-2263294 E-mail: pyroadmin@pyro-electric.in

Visit us at  www.pyro-electric.in

PG110# Series Pressure Gauges with chemical seal unit and threaded process connection.

Diaphragm Seals are provided to isolate the sensing element of pressure gauge from process fluids which are corrosive, viscous, sedimentous or high 

temperature fluids.

The diaphragm is welded to the top chamber and leak proof tested to ensure separation of filling fluid from the process fluid. A flushing ring can also be 

provided for cleaning or purging the seal without its removal from the process.

Wetted part materials can be selected to suit practically all applications. 

Socket

Diaphragm
Bottom

Process
Connection

Chamber

Top Chamber

Blow out disc
D

ia
l S

iz
e

Case

Bayonet Bezel

Direct Mounting

ORDERING EXAMPLE

PG110# Series P-B-B-1-4-S4-S6-S6-S4-0/25-SU11-2M-S6-S4-S6-3N-Op0

covered with 

SS304 armour

SS316 Capillary

Back flange

Remote Mounting

S6/S6L SS316 / SS316L

S6/S6L SS316 / SS316L

Select standard 

ranges from Table 1

Define

Define

OT Other, please specify

OT Other, please specify

S6/S6L SS316 / SS316L

OT Other, please specify

S6/S6L Ss316 / SS316L

Fill Plug
(For liquid filled version) 

SU11

(Add suffix R for remote 
 seal unit)

4

Performance

Accuracy +1% of full span and over pressure 
protection 1.3 x full span.  

Features

All Stainless Steel construction

Welded diaphragm design

Weather-proof casing to IP:66, IS:13947

Integral and remote seal designs

Dry and Filled versions

Seal fluid options to suit process fluids
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke of NCTPS ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR  CHLORINE ANALYSER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev

1 Tag No. 90PBM90CQ001

2 Quantity 1

3 Service DISCHARGE OF PUMP AT CW  FORBAY

4 Type RESIDUAL CHLORINE  ANALYSER

5 Duty CONTINUOUS

6 Fluid SEAWATER

7 Specific Gravity 1.022

8 Operating Pressure Kg/Cm2 2

9 Operating Temperature Deg. C 25 ~ 32

10 Humidity % 5 ~ 100

11 Type Amperometric

12 sensor Material Gold , Noryl(1), (PPO), Viton, EPDM, Silicone

13   Range 0 to 10.0 mg / L (ppm)

14
  Accuracy

15 Response Time 22 Seconds to 95% of final reading at 25 Deg C

16 Sensor end connection size 1 in. NPT Male

17 Sensor Integral Cable length 25 ft cable

18 Sample Flow Rate L/Hr 30  -  57

19 Sensor Maximum Temp. Capacity Deg. C 0-50 °C

20 Working pressure psig 65

21  Sample drain Yes

22 Mounting Pipe/ Panel  mounted

23 Housing Material Polycarbonate Type 4X, 

24 Protection Class IP65

25 Power Supply 85 - 265 V AC, 50 - 60  Hz, 1 Phase 

26 Dimension (155 mm x 155 mm x 131 mm)

27 Ambient Temperature Limit Deg. C 0  - 50

28 Inputs Single sensor 

29 Outputs 4  - 20mA  analog

30 Display Type / Unit LCD  / PPM

31 Calibration Automatic 

32 Chlorine Sensor Model No  499ACL-01-54

33 Analyzer Model No 1056-03-24-38-AN

34 Make Emerson process management

Pipe/Panel mounting Kit

SS tag Plate

low flow panel 

Accuracy depends on the accuracy of the chemical test used to calibrate 
the sensor.

TRANSMITTER 
SPECIFICATIONS

MISCELLANEOUS

Accessories

GENERAL

PROCESS 
CONDITIONS

SENSOR 
SPECIFICATIONS
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Product Data Sheet
May 2017

LIQ-PDS-1056

Rosemount 1056 Dual Channel Transmitter

Multi-parameter Transmitter for Liquid Analysis

The Rosemount 1056 Dual Channel Transmitter displays up to two independent liquid analytical measurements. HART and Profibus 
DP digital communication options allow for connection to HART hosts and Profibus networks. Start-up and installation of the 1056 is 
easy by using Quick Start Programming. 
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Rosemount 1056 Dual Channel Transmitter May 2017

www.Emerson.com/RosemountLiquidAnalysis

Overview

Independent Dual Input Measurements 

� Expandable to two channels of liquid analytical 
measurements: pH/ORP, Conductivity, Free Chlorine, Total 
Chlorine, Dissolved Oxygen, Ozone, and Turbidity.

� Modular boards with auto-recognition of sensor board.

� Large, easy to read, user customizable display of dual 
measurements in addition to diagnostic and temperature 
readings.

Reduced Installation and Maintenance Time

� Shorter installation times using Quick Start programming at 
initial install or after factory reset.

� Effortlessly connect with PLCs and DCS' by choosing the HART 
or Profibus DP communication options.

� Display measurements, configure alarms, and conduct 
maintenance with a simple to use local operator interface.

� Efficiently manage your devices using intuitive device 
dashboards on AMS/475 Communicators.

Accurate, Linear and Reliable Measurements of 
Analytical Sensors

� Faster calibration of pH sensors using auto pH Buffer solution 
detection. 

� Linear conductivity measurements with on-board 
concentration curves for common acids and bases.

� Built-in features to easily display accurate amperometric and 
turbidity measurements.

Contents

Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1056 Dual Channel Transmitter  . . . . . . . . . . . . . . . . . . . . 3

Specifications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Product Certifications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Dimensional Drawings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
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Rosemount 1056 Dual Channel TransmitterMay 2017

www.Emerson.com/RosemountLiquidAnalysis

1056 Dual Channel Transmitter

 Table 1. Rosemount 1056 Dual Channel Transmitter Ordering Information

Model Transmitter type

1056 Dual channel transmitter

Power

01 115/230 Vac, 50/60 Hz no relays (1)

02 24 Vdc with four alarm relays

03 85-265 Vac switching, 50/60 Hz with four alarm relays

Measurement 1

20 Contacting conductivity

21 Toroidal conductivity

22 pH/ORP/ISE

23 Flow/current input

24 Chlorine

25 Dissolved oxygen

26 Ozone

27 Turbidity

Measurement 2

30 Contacting conductivity

31 Toroidal conductivity

32 pH/ORP/ISE

33 Flow/current input

34 Chlorine

35 Dissolved oxygen

Rosemount 1056 Dual Channel Transmitter is a line powered device that can accept inputs 
from pH/ORP, ISE, flow, conductivity (contacting and toroidal), turbidity, and 
amperometric (dissolved oxygen, chlorine, and ozone) sensors. 

� Faster installation using Quick Start programming, auto-recognition of sensor boards 
and modular design.

� At a glance view of pertinent information provided by the large customizable display.

� Visibility of process parameters by utilizing HART or Profibus DP digital communications.

Additional Information

Specifications: see “Specifications” on page 5

Certifications: see “Product Certifications” on page 6

Dimensional drawings: see “Dimensional Drawings” on page 7
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Rosemount 1056 Dual Channel Transmitter May 2017

www.Emerson.com/RosemountLiquidAnalysis

36 Ozone

37 Turbidity

38 None

Communication

AN 4-20 mA analog

DP Profibus DP digital communication

HT HART® digital communication

UL Approval

- CSA/FM approval

UL UL approval

1. Not compatible with Turbidity Measurements.

 Table 2. Rosemount 1056 Dual Channel Transmitter Accessories List

Part Number Description

23554-00 Cable gland kit (Qty 5)

23820-00 2 in. pipe mounting kit (Includes U-bolts, mounting bracket, nuts, washers, and screws)

23820-01 2 in. stainless steel pipe mounting kit (Includes U-bolts, mounting bracket, nuts, washers and screws)

9240048-00 Stainless steel tag (customer specified marking)

 Table 1. Rosemount 1056 Dual Channel Transmitter Ordering Information(continued) 
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Specifications

General Analyzer

Enclosure

Material: Polycarbonate. 

Rating: Type 4X and IP65.

Dimensions: 6.10 in. L x 6.10 in. W x 5.45 in. H 
(155 mm x 155 mm x 131 mm)

Conduit openings: 1/2 in. or PG 13.5 conduit fittings.

Display

Features: User customizable, monochromatic graphic liquid 
crystal, back lit display.

Display Resolution: 128 x 96 pixel display resolution.

Dimensions: 3.8 in. (Diagonal)

Ambient Conditions

Temperature: 32 to 131 °F (0 to 55 °C)

Temperature for Turbidity: 32 to 122 °F (0 to 50 °C)

Relative Humidity: 5 to 95% (non-condensing)

Storage Temperature: -4 to 140 °F (-20 to 60 °C)

Power

01: 115 Vac ±15% 60 Hz ±6%, 10 W; 
230 Vac ±15% 50 Hz ±6%, 10 W.

02: 20 to 30 Vdc. 15 W.

03: 84 to 265 Vac, 47 to 63.0 Hz. 15 W.

Power option codes 02 and 03 include four programmable 
relays. 

Equipment protected by double insulation.

Relays

Inductive Load: 1/8 HP motor (maximum) at 115/230 Vac

*Relays only available with option 02 power supply (20 - 30 Vdc) 
or 03 switching power supply (84 - 265 Vac)

Alarm Relays

Four configurable alarm relays for process measurement as 
alarms or faults with interval timer settings. 

Terminal Wire Sizes

Power: 24-12 AWG

Analog outputs: 26-16 AWG

Relays: 24-12 AWG

Weight/Shipping Weight 
(rounded to nearest 1 lb. or 0.5 kg)

3 lb./4 lb. (1.5 kg/2.0 kg)

Form C, SPDT, epoxy sealed

Maximum Relay Current

Resistive

28 Vdc 5.0 A

115 Vac 5.0 A

230 Vac 5.0 A
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Product Certifications

Hazardous Location Approvals (Not available for DP)

Class I, Division 2, Group A, B, C, and D

Class II, Division 2, Groups E, F, and G

Class III T4A Tamb = 50 °C

Evaluated to the ANSI/UL Standards. The 'C' and 'US' indicators adjacent to the CSA Mark signify that the product has been evaluated 
to the applicable CSA and ANSI/UL Standards, for use in Canada and the U.S. respectively.

Class I, Division 2, Group A, B, C, and D

Class II and III, Division 2, Groups E, F, and G

T4A Tamb = 50 °C, Enclosure Type 4X

Ordinary Locations: (only with UL ordering option)

Pollution Degree 2

Normally only non-conductive pollution occurs. Temporary conductivity caused by condensation possible.
Altitude: 6562 ft. (2000 meter) maximum

Radio Frequency Immunity/Electromagnetic Interference (RFI/EMI)

EN-61326

Low Voltage Directive (LVD)

EN-61010-1

European Directive Information

A copy of the EC Declaration of Conformity can be found at the end of the Quick Start Guide and the User's Manual. The most recent 
revision of the EC Declaration of Conformity can be found at www.Emerson.com/RosemountLiquidAnalysis. 

UL USC

LISTED
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Dimensional Drawings

Figure 1. Panel Mount Dimensions

Figure 2. Wall Mount Dimensions
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YouTube.com/user/RosemountAnalytical 

Twitter.com/Rosemount_News

Emerson Automation Solutions
8200 Market Boulevard
Chanhassen, MN 55317,
USA
Tel +1 800 999 9307
Fax +1 952 949 7001
Liquid.CSC@Emerson.com

Facebook.com/Rosemount

Analyticexpert.com

© 2017 Emerson Automation Solutions. All rights reserved.

The Emerson logo is a trademark and service mark of Emerson Electric Co. 
Rosemount and the Rosemount logotype are registered trademarks of Rosemount Inc. 
All other marks are the property of their respective owners.

The contents of this publication are presented for information purposes only, and while 
effort has been made to ensure their accuracy, they are not to be construed as warranties 
or guarantees, express or implied, regarding the products or services described herein or 
their use or applicability. All sales are governed by our terms and conditions, which are 
available on request. We reserve the right to modify or improve the designs or 
specifications of our products at any time without notice.
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EMRSON PROCESS 
MANAGEMENT (INDIA) PVT. 

LTD. 
(ROSEMOUNT) 

Dtd. 
27/07/2017 

Offer No. M173080 

Rev. No. :00 

OFFER FOR CL2 single Channel Analyzer 

Page 3 of 6 

Features (1056 Transmitter) 

Rosemount 1056 Analyser is a MULTI- INSTRUMENT
PARAMETER - single or dual input. Choose from any 
combination of pH/ORP/ISL, Resistivity/Conductivity, % 
Concentration, Chlorine (Total, Free, Monochloramine, pH 
independent Free Chlorine), Oxygen, Ozone, Temperature, 
Turbidity, Flow, and 4-20mA Current Input 

The Model 1056 dual input analyser offers single or dual 
sensor input with an unrestricted choice of dual 
measurements. This multi-parameter instrument offers a wide range of measurement choices 
supporting most industrial, commercial, and municipal applications. 
The modular design allows signal input boards to be field replaced making configuration 
changes easy. Conveniently, live process values are always displayed during programming 
and calibration routines. 

� LARGE DISPLAY – large easy to read process measurements 
� HART AND PROFIBUS DP Digital Communications options 
� QUICK START PROGRAMMING 
� DIGITAL COMMUNICATIONS 
� DUAL SENSOR INPUT AND OUTPUT 
� The Model 1056 will automatically recognize Pt100, Pt1000 or 22k NTC RTDs built 

into the sensor. 
� SECURITY ACCESS CODES 
� DIAGNOSTICS- The analyzer continuously monitors its itself and the sensor(s) for 

problematic conditions. The display flashes Fault and/or Warning when these 
conditions occur. 

� Enclosure: Polycarbonate. Type 4X, IP65. 
� Power Supply requirement Options – 115VAC/230 VAC with no relays , 24 VDC 

with 4 alarm relays and Switching AC 85-265 VAC, 50/60 Hz with 4 alarm relays 
20-30VDC and auto switching 85/265VAC power supplies shall be available. These 
power supplies shall each include four high load 5 amp. Alarm relays which can be 
configured independently and which include interval timer functionality. Fail-safe 
operation shall be supported to allow programmable default states for all relays 

� For PH sensors- Automatic Buffer Recognition, Standardization, and Slope 
calibration methods 
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EMRSON PROCESS 
MANAGEMENT (INDIA) PVT. 

LTD. 
(ROSEMOUNT) 

Dtd. 
27/07/2017 

Offer No. M173080 

Rev. No. :00 

OFFER FOR CL2 single Channel Analyzer 

Page 4 of 6 

Features (499ACL Chlorine Sensor) 

The Model 499ACL-01 sensor is intended for the 
continuous determination of free chlorine  
(hypochlorous acid plus hypochlorite ion) in water. 
The primary application  is measuring chlorine in 
drinking water. The sensor requires 
no acid pretreatment and can measure free chlorine 
in samples having pH as high as 9.5 The 499ACL-
01 is a membrane-covered  amperometric 
sensor. The sensor consists of a hydrophilic membrane stretched tightly over a platinum  
cathode. A silver anode and an electrolyte solution complete the internal circuit. The 
499ACL-01 sensor needs no pretreatment. Instead, the analyzer automatically applies a pH 
correction factor to the chlorine reading. If the sample pH varies more than 0.2 pH (peak-to-
peak), an auxiliary pH sensor is required to provide the continuous pH correction

� MEASURE FREE CHLORINE without sample pre-treatment. No messy and 
expensive reagents needed. 

� AUTOMATIC CORRECTION to at least pH 9.5. 
� EASILY REPLACEABLE MEMBRANE; no special tools required. 
� AUTOMATIC COMPENSATION for changes in membrane permeability with 

temperature. 
� AUTOMATIC PRESSURE EQUALIZATION maintains correct membrane 

tension. 
� VARIOPOL CONNECTOR OPTION allows the sensor to be replaced without 

running new cable. 
� Wetted Parts: Noryl1, Viton2, silicone, platinum, and polyethersulfone. 
� Range: 0 to 10 ppm (mg/L) as Cl2 
� Accuracy: Accuracy depends on the accuracy of the chemical test used to calibrate 

the sensor. 
� Response time: 22 sec to 95% of final reading at 25°C 
� The sensor shall be a two-electrode membrane-covered sensor with a silver/silver 

chloride anode and a platinum cathode. The fill solution shall be potassium chloride. 
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR :

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF TEMPERATURE ELEMENT

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115
Rev

1 TAG NO(S) 90PBM23CT001
2 QUANTITY No. 1
3 SERVICE SEAWATER BOOSTER PUMP DISCHARGE TEMPERATURE
4 LOCATION SAFE AREA
5 DUTY CONTINUOUS
6 FLUID HANDLED SEA WATER
7 FLUID TYPE LIQUID
8 SPECIFIC GRAVITY 1.02
9 PROCES FLOW RATE m3/h 133.3

10 PROCESS PRESSURE Kg/Cm2 2.5
11 PROCESS TEMPERATURE Deg C 25 ~ 32
12 DESIGN TEMPERATURE Deg C 50
13 DESIGN PRESSURE Kg/Cm2 5
14 Housing type Seamless tube
15 Fitting conn size  1/2 " 
16 Mounting fitting type screw type
17 Sheath outside dia mm 6 mm
18 Spring loading yes
19 Sheath material 316 SST
20 Fitting material 316 SST
21 Sensor type RTD, PT 100
22 Sensor quantity 2 Nos
23 Temperature coefficient 0.00385 Ohm
24 Nominal resistance 100 Ohm @ 0 ⁰C
25 Configuration- wires 3 Wire
26 Sensor material Platinum
27 Accuracy
28 Insulator material Mineral insulator
29 Standard IEC60751
30 Housing type Weather proof enclosure
31 Element conn nom size 1/2 "NPT ( M)
32 Signal conn nom size 1/2 " NPT (F)
33 Enclosure type number IP 67
34 Grounding terminal location External
35 Enclosure material aluminium die cast
36 Terminal block material Ceramic
37 Terminal material nickel plated brass
38 Construction type Bar stock Tappered
39 End conn size/Rating 2 " Tappered/ 150#
40 End conn type / Style Flanged  / RF / F316+ cover plate in Monel 400
41 Internal conn nom size 1/2" NPT ( F)
42 Bore diameter 7mm
43 TW insertion length U mm 200
44 TW extension length T mm 60
45 Head extension length N mm 150
46 Thermowell material Monel
47 Sheath material-thk 1 mm
48 MAKE Pyro Electric Instruments Goa Private Limited

49

MODEL

Temperature Output signal -200 Deg. C 850 Deg. C 18.5 Ohms 390.48 Ohms
0 Deg. C 100 Deg. C 100 Ohms 138.51 Ohms

1 SS Tag Plate with Tag no. and service Engraved

SHEATH AND FITTING

SENSING ELEMENT

Class 'A'  -  IEC 751 -  permissible deviations with measuring temp as 0 Deg C -  +/-0.06 Ohms.

CONNECTION HEAD

Output Min Range

GENERAL

INSTRUMENT INDEX
Measurment/ Test Input Min Range Input Max range

THERMOWELL

MISCELLANEOUS 400# Series-2-Pt 100(3w)-6-316-D-2-Monel 400-(F316+ cover plate in Monel 400)-U 
mm-T mm-2" 150# RF (B=19, B1=25, d=7, t=6)-Op 4, 17

Output Max range

ACCESSORIES

PROCESS 
CONDITION
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR :

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF TEMPERATURE ELEMENT

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev
1 TAG NO(S) 90PBM31CT001, '90PBM32CT001
2 QUANTITY No. 2
3 SERVICE TEMPERATURE AT  OUTLET OF ELECTROLYSER
4 LOCATION SAFE AREA
5 DUTY CONTINUOUS
6 FLUID HANDLED SODIUM HYPOCHLORITE
7 FLUID TYPE LIQUID
8 SPECIFIC GRAVITY 1.022
9 PROCES FLOW RATE m3/h 25

10 PROCESS PRESSURE Kg/Cm2 2 ~ 2.5
11 PROCESS TEMPERATURE Deg C 25 ~ 37
12 DESIGN  TEMPERATURE Deg C 50
13 DESIGN PRESSURE Kg/Cm2 5
14 Housing type Seamless tube
15 Fitting conn size  1/2 " 
16 Mounting fitting type screw type
17 Sheath outside dia mm 6 mm
18 Spring loading yes
19 Sheath material 316 SST
20 Fitting material 316 SST
21 Sensor type RTD, PT 100
22 Sensor quantity 2 Nos
23 Temperature coefficient 0.00385 Ohm
24 Nominal resistance 100 Ohm @ 0 ⁰C
25 Configuration- wires 3 Wire
26 Sensor material Platinum

27
Accuracy

28 Insulator material Mineral insulator
29 Standard IEC60751
30 Housing type Weather proof enclosure
31 Element conn nom size 1/2 "NPT ( M)
32 Signal conn nom size 1/2 " NPT (F)
33 Enclosure type number IP 67
34 Grounding terminal location External
35 Enclosure material aluminium die cast
36 Terminal block material Ceramic
37 Terminal material nickel plated brass
38 Construction type Bar stock Tappered
39 End conn size/Rating 2 " Tappered/ 150#
40 End conn type / Style Flanged  / RF / F316+ cover plate in Monel 400
41 Internal conn nom size 1/2" NPT ( F)
42 Bore diameter 7mm
43 TW insertion length U mm 200
44 TW extension length T mm 60
45 Head extension length N mm 150
46 Thermowell material Monel
47 Sheath material-thk 1 mm
48 MAKE Pyro Electric Instruments Goa Private Limited

49

MODEL

Temperature Output signal -200 Deg. C 850 Deg. C 18.5 Ohms 390.48 Ohms
0 Deg. C 100 Deg. C 100 Ohms 138.51 Ohms

1 SS Tag Plate with Tag no. and service Engraved
ACCESSORIES

CONNECTION HEAD

THERMOWELL

Class 'A'  -  IEC 751 -  permissible deviations with measuring temp as 0 Deg C -  +/-0.06 Ohms.

OPERATING 
CONDITION

SHEATH AND FITTING

SENSING ELEMENT

Output Min Range
INSTRUMENT INDEX

Measurment/ Test Input Min Range

MISCELLANEOUS

Input Max range

400# Series-2-Pt 100(3w)-6-316-D-2-Monel 400-(F316+ cover plate in Monel 400)-U 
mm-T mm-2" 150# RF (B=19, B1=25, d=7, t=6)-Op 4, 17

Output Max range

GENERAL
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF TEMPERATURE TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115
Rev

1
TAG NO(S) 90PBM23CT001

2
QUANTITY No. 1

3
SERVICE SEAWATER BOOSTER PUMP DISCHARGE TEMPERATURE

4 LOCATION SAFE AREA
5

DUTY CONTINUOUS
6

FLUID HANDLED SEA WATER
7

FLUID TYPE LIQUID
8

SPECIFIC GRAVITY 1.02
9

PROCES FLOW RATE m3/h 133.3
10

PROCESS PRESSURE Kg/Cm2 2.5
11

PROCESS TEMPERATURE Deg C 25 ~ 32
12 DESIGN TEMPERATURE Deg C 50
13 DESIGN PRESSURE Kg/Cm2 5

14 Housing type DUAL compartment

15 Input sensor type Resistance thermometer

16 Input sensor quantity  2 Nos. (RTD Pt 100)

17 Output signal type mA 4-20mA

18 Temperature span Deg C 0-100 Deg C

19 Enclosure type number IP 65

20 Characteristic curve Linear to temperature

21 Digital communication HART protocol

22 Signal power source 24 VDC 2 Wire

23 Configuration of wires 2 wire 

24 Integral indicator style LCD 5 digit 

25 Signal termination type integral juction box

26 Cert/Approval type Non hazardous area

27 Mounting type 2" PIPE MOUNT

28 Enclosure material Cast Aluminium Polyeurathene covered

29 Mounting bracket/Bolt material SS304

30 Burnout protection Upscale

31 Elec. conn. size/ type 1/2 " NPTF 

32 Instrument Calibration Range Deg C 0 ~ 80 ⁰ C

33 Accuracy 0.3% of Span

34
MAKE EMERSON PROCESS MANAGEMENT

35 MODEL 644 D A NA D2 B4 M5 Q4

Input Output signal NA NA 4 mA 20 mA

Temperature Scale -200 Deg. C 850 Deg. C 0 Deg. C 80 Deg. C

1 mounting brackets in SS 304

2 SS Tag Plate with Tag no. and service Engraved

Output Max range

ACCESSORIES

INSTRUMENT INDEX

Measurment/ Test Input Min Range Input Max range Output Min Range

GENERAL

PROCESS 
CONDITION

MISCELLANEOUS

TRANSMITTER
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PROJECT :  2 x 660MW ENNORE SEZ COAL BASED STPP ELECTRO CHLORINATION SYSTEM

PRINCIPAL 
CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET OF TEMPERATURE TRANSMITTER

BIDDER / VENDOR  DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A115 Rev

1 TAG NO(S) 90PBM31CT001, '90PBM32CT001

2 QUANTITY No. 2

3 SERVICE TEMPERATURE AT  OUTLET OF ELECTROLYSER

4 LOCATION SAFE AREA

5 DUTY CONTINUOUS

6 FLUID HANDLED SODIUM HYPOCHLORITE

7 FLUID TYPE LIQUID

8 SPECIFIC GRAVITY 1.022

9 PROCES FLOW RATE m3/h 25

10 PROCESS PRESSURE Kg/Cm2 2 ~ 2.5

11 PROCESS TEMPERATURE Deg C 25 ~ 37

12 DESIGN  TEMPERATURE Deg C 50

13 DESIGN PRESSURE Kg/Cm2 5

14 Housing type DUAL compartment

15 Input sensor type Resistance thermometer

16 Input sensor quantity  2 Nos. (RTD Pt 100)

17 Output signal type mA 4-20mA

18 Temperature span Deg C 0-100 Deg C

19 Enclosure type number IP 65

20 Characteristic curve Linear to temperature

21 Digital communication HART protocol

22 Signal power source 24 VDC 2 Wire

23 Configuration of wires 2 wire 

24 Integral indicator style LCD 5 digit 

25 Signal termination type integral juction box

26 Cert/Approval type Non hazardous area

27 Mounting type 2" PIPE MOUNT

28 Enclosure material Cast Aluminium Polyeurathene covered

29 Mounting bracket/Bolt material SS304

30 Burnout protection Upscale

31 Elec. conn. size/ type 1/2 " NPTF 

32 Instrument Calibration Range Deg C 0 ~ 80 ⁰ C

33 Accuracy 0.3% of Span

34
MAKE EMERSON PROCESS MANAGEMENT

35 MODEL 644 D A NA D2 B4 M5 Q4

Input Output signal NA NA 4 mA 20 mA

Temperature Scale -200 Deg. C 850 Deg. C 0 Deg. C 80 Deg. C

1 mounting brackets in SS 304

2 SS Tag Plate with Tag no. and service Engraved

GENERAL

OPERATING 
CONDITION

MISCELLANEOUS

Output Max rangeOutput Min Range

TRANSMITTER

ACCESSORIES

INSTRUMENT INDEX

Measurment/ Test Input Min Range Input Max range
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Model 400# Series
Number of Elements 2 Duplex
Element Type Pt 100 Pt 100 RTD
Sheath Dia 6 6 mm
Sheath Material 316 SS 316
Head Type D Wheather proof
Electrical connection 2 Two Entries
ThermoWell Material Monel 400 Monel 400

Flange Material 
F316+ cover plate in 

Monel 400 F316+ cover plate in Monel 400
TW insertion length U - mm 200
TW extension length T - mm 60
Head extension length N- mm 150
Process connection 2" 150# RF 2 " ANSI rating 150 #,  RF

B =19
B1 =25

D =7
T=6

Dimension in mm refer thermowell GADThermowell Dimension

400# Series-2-Pt 100(3w)-6-316-D-2-Monel 400-(F316+ cover plate in Monel 400)-U mm-T mm-2" 150# RF (B=19, B1=25, d=7, t=6)-Op 4, 17
Temperature Element and Thermo well De-Coding

Page 116 of 152 
Page 717 of 949



Оผਙ₡—㌱7שＣŴשŴ7Ɔγ֭֭שฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ｘｘฎ̶ֱںｘںｘｘֱㅡՙธฎⓒ7Ő֭7ٹ╗bฌ

╗γ֭7こਙ⎯֭ٹ7שผ⎯Ŵשħк֭7֭שこऑ֭ผŴש—ผ֭7שผŴ่⎯こħ֭ששผฌ

Ő֭₡—㌱֭7㌱ਙこऑк֭ゥħ7ੂשŴ่₡7⎯ħこऑкħ⑾ੂ7שγ֭7₡Ŵੂ7שਙ7₡Ŵੂ7ਙऑ֭ผŴשħਙ่⎯7ਙ⑾7ੂ ਙ—ผ7₡ħ֭ٹผ⎯֭7֭שこऑ֭ผŴש—ผ֭ 7Ŵऑऑкħ㌱Ŵשħਙ่⎯7ʉħשγ7שγ֭7֭ٹผ⎯Ŵשħк֭7Őਙ⎯֭こਙ—่7″שㅡㅡ

⑾Ŵこħкੂ7ਙ⑾7֭שこऑ֭ผŴש—ผ֭ ֭*ผ⎯㈠7ҜŴ֭ששผŴ่⎯こħש7 ผ7₡֭㌱ħ⎯ħਙ่⎯7⑾ਙผ7ੂ֭שש֭⇡7 ਙ—ผ7ऑผਙ㌱֭⎯⎯7ʉħשγ7שγ֭7่ ֭ʉ7Ŵ่₡7֭ Ŵ⎯ੂ7שਙ7—⎯֭7Őਙ⎯֭こਙ—่7″שㅡㅡ7╗ผŴ่⎯こħ֭ששผ

㌱ŴऑŴ⇡ħкħשħ֭⎯7ħ่㌱к—₡ħ่7̬ف₡ħŴ่فਙ⎯שħ㌱⎯ⓒ7⎯Ŵ⑾֭ ħਙ่⎯㈠שħਙ่7Ŵ่₡7₡ħ⎯ऑкŴੂ7ਙऑש㌱֭ש7ऑผਙשผŴ่⎯ħ่֭שผŴк7ف֭שħਙ่ⓒ7ħ่שħ⑾ħ㌱Ŵש7㌱֭ผੂש

Őਙ⎯֭こਙ—่7″שㅡㅡ7╗֭ こऑ֭ผŴש—ผ֭7╗ผŴ่⎯こħ֭ששผฌ
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ธ7

Őਙ⎯֭こਙ—่7″שㅡㅡฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7�Ŵこħкੂ7ਙ⑾7╗ผŴ่⎯こħ֭ששผ⎯ฌ

�ħ7ੂש ਙ—ผ7่ ֭֭₡⎯7ʉħשγħ่7ਙ่֭7こਙ₡֭к7⑾Ŵこħкੂ7ʉħשγ7Ŵ

㌱—⎯שਙこħ▷Ŵ⇡к֭7שผŴ่⎯こħ֭ששผ7₡֭⎯ħ่فฌ

�ฌＣ●Ќ7Ġ֭Ŵ₡7こਙ—่שⓒ7⑾ħ֭к₡7こਙ—่שⓒ7Ŵ่₡7ผŴħк7こਙ—่7ש⑾ਙผこ7⑾Ŵ㌱שਙผ⎯ฌ

�ฌㅡֱธｘ7こA7゚ ĠAŐ╗ポ7ʉħשγ7Ɔ֭к֭㌱שŴ⇡к֭7Ő֭ٹħ⎯ħਙ่⎯ⓒ7�ḶⓈЌＣA╗●ḶЌ☎7⑾ħ֭к₡⇡—⎯7ਙผ7ОŐḶ�●ԱⓈƆポ7ОA7Оผਙשਙ㌱ਙк
⎯—ऑऑਙผשฌ

�ฌƆ●Ձ̶7bŴऑŴ⇡к̬֭7●ǲb7″ںㄦｘฎ7㌱֭ผשħ⑾ħ֭₡7⇡ੂ7Ŵ่7Ŵ㌱㌱ผ֭ ₡ħ₡7̶֭ש ผ₡7ऑŴผ7ੂשŴ่֭ف㌱ੂ7⑾ਙผ7—⎯֭7ħ่7⎯Ŵ⑾֭ ੂש
ħ่⎯שผ—こ่֭֭ש⎯ੂ⎯₡7֭שこ⎯7—ऑ7שਙ7Ɔ●Ձ7̶ 7∵Ҝħ่ħこ—こ7ผ֭ ħผ֭—׀ こ่֭7שਙ⑾7⎯ħ่فк֭7—⎯֭7ӧںਙਙںỏ7⑾ਙผ7Ɔ●Ձ7ธ7Ŵ่₡
ผ֭ ₡—่₡Ŵ่7֭⎯—7שӧںਙਙธỏ7⑾ਙผ7Ɔ●Ձ7̶ べ

�ฌǲ่γŴ่㌱֭₡7₡ħ⎯ऑкŴੂ7ʉħשγ7Ձਙ㌱Ŵк7Ḷऑ֭ผŴשਙผ7●่֭שผ⑾Ŵ㌱֭ฌ

�ฌՁbＣ7₡ħ⎯ऑкŴੂฌ

�ฌ ħਙ่ฌש㌱֭ש7ОผਙשผŴк7╗ผŴ่⎯ħ่֭ف֭ש่●

�ฌǲ่γŴ่㌱֭₡7Ŵ㌱㌱—ผŴ㌱ੂ7Ŵ่₡7⎯שŴ⇡ħкħੂשฌ

�ฌ╗ผŴ่⎯こħ֭ששผֱ Ɔ่֭⎯ਙผ7ҜŴש㌱γħ่7فʉħשγ7bŴкк่֭₡Ŵผ7ЋŴ่7Ｃ—⎯่֭7㌱ਙ่⎯שŴ่ש⎯ฌ

�ฌЋŴผħ֭7ੂשਙ⑾7֭ ่㌱кਙ⎯—ผ֭⎯ฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7Ɔ֭к֭㌱שħਙ่7Ḛ—ħ₡֭ฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7ĠAŐ╗7╗ผŴ่⎯こħ֭ששผ⎯ฌ

ĠAŐ╗7γ֭Ŵ₡7こਙ—่7שŴ่₡7⑾ħ֭к₡7こਙ—่שฌ

�7 Ɔħ่فк֭7ਙผ7Ｃ—Ŵк7⎯่֭⎯ਙผ7ħ่ऑ—7⎯ש⑾ਙผ7Ő╗Ｃⓒ7╗γ֭ผこਙ㌱ਙ—ऑк֭ⓒ7こЋ7Ŵ่₡7Ḷγこฌ

�7 Ｃ●Ќ7A7Ġ֭Ŵ₡7こਙ—่7שŴ่₡7�ħ֭к₡7こਙ—่ש7שผŴ่⎯こħ֭ששผ⎯ฌ

�7 Ɔ●Ձ̶7bŴऑŴ⇡к̬֭7●ǲb7″ںㄦｘฎ7㌱֭ผשħ⑾ħ֭₡7⇡ੂ7Ŵ่7Ŵ㌱㌱ผ֭ ₡ħ₡7̶֭ש ผ₡7ऑŴผ7ੂשŴ่֭ف㌱ੂ7⑾ਙผ7—⎯֭7ħ่7⎯Ŵ⑾֭ ੂש
ħ่⎯שผ—こ่֭֭ש⎯ੂ⎯₡7֭שこ⎯7—ऑ7שਙ7Ɔ●Ձ7̶ 7ӧҜħ่ħこ—こ7ผ֭ ħผ֭—׀ こ่֭7שਙ⑾7⎯ħ่فк֭7—⎯֭7∵ںਙਙںべ7⑾ਙผ7Ɔ●Ձ7ธ7Ŵ่₡
ผ֭ ₡—่₡Ŵ่ں∵7֭⎯—7שਙਙธべ7⑾ਙผ7Ɔ●Ձ7̶ ỏ

�7 ՁbＣ7₡ħ⎯ऑкŴੂฌ

�7 ǲ่γŴ่㌱֭₡7₡ħ⎯ऑкŴੂ7ʉħשγ7Ձਙ㌱Ŵк7Ḷऑ֭ผŴשਙผ7●่֭שผ⑾Ŵ㌱֭ฌ

�ฌ●่ف֭שผŴк7╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שħਙ่ฌ

�ฌＣħŴ่فਙ⎯שħ㌱7Ɔ—ħ֭שฌ

�ฌǲ่γŴ่㌱֭₡7Ŵ㌱㌱—ผŴ㌱ੂ7Ŵ่₡7⎯שŴ⇡ħкħੂשฌ

�7 ╗ผŴ่⎯こħ֭ששผֱ Ɔ่֭⎯ਙผ7ҜŴש㌱γħ่7فʉħשγ7bŴкк่֭₡Ŵผ7ЋŴ่7Ｃ—⎯่֭7㌱ਙ่⎯שŴ่ש⎯ฌ

ĠAŐ╗7ผŴħк7こਙ—่שฌ

�7 Ɔħ่فк֭7⎯่֭⎯ਙผ7ħ่ऑ—7ש⑾ਙผ7Ő╗Ｃⓒ7╗γ֭ผこਙ㌱ਙ—ऑк֭ⓒ7こЋ7Ŵ่₡7Ḷγこฌ

�7 b—⎯שਙこ7ŴкŴผこ7Ŵ่₡7⎯Ŵש—ผŴשħਙ่7к֭֭ٹк⎯ฌ

�7 ╗ผŴ่⎯こħ֭ששผֱ Ɔ่֭⎯ਙผ7ҜŴש㌱γħ่7فʉħשγ7bŴкк่֭₡Ŵผ7ЋŴ่7Ｃ—⎯่֭7㌱ਙ่⎯שŴ่ש⎯ฌ

�7 ĠŴผ₡ʉŴผ֭ 7ŴкŴผこ7⎯ʉħש㌱γฌ
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̶ฌ

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこ7

bਙ่ש่֭ש⎯ฌ

Ḷผ₡֭ผħ่7ف●่⑾ਙผこŴשħਙ่77㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7ㄦฌ

Ɔऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7ںㅡฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7Ｃħこ่֭⎯ħਙ่Ŵк7ＣผŴʉħ่77⎯ف㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7ธㅡฌ

Ɔऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯7Ŵ่₡7Ő֭⑾֭ ผ֭ ่㌱֭7ＣŴשŴ7⑾ਙผ7″ㅡㅡ7ĠAŐ╗7ӧＣ֭ٹħ㌱֭

Ő֭ٹħ⎯ħਙ่7̔ 7ਙผ7Оผ֭ ħਙ—⎯ỏ7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7̶ٹ ㄦฌ

Оผਙ₡—㌱7שb֭ผשħ⑾ħ㌱Ŵשħਙ่⎯77㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7㈠7̶ ฎฌ
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ㅡ7

Őਙ⎯֭こਙ—่7″שㅡㅡฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯

�7Ɔħ่فк֭7⎯่֭⎯ਙผ7ħ่ऑ—7ש⑾ਙผ7Ő╗Ｃⓒ7╗γ֭ผこਙ㌱ਙ—ऑк֭ⓒ7こЋ7Ŵ่₡777Ḷγこฌ

�7Ｃ●Ќ7A7Ġ֭Ŵ₡7こਙ—่ש7שผŴ่⎯こħ֭ששผฌ

�7ƆשŴ่₡Ŵผ₡7⑾—่㌱שħਙ่7⇡кਙ㌱*⎯̬7ธ7A่Ŵкਙ7ف●่ऑ—ש⎯ⓒ77ںО●Ｃ7Ŵ่₡77ںԱŴ㌱*—ऑ7Ձħ่*7A㌱שħ7֭ٹƆ㌱γ֭₡—к֭ผ7ӧՁAƆỏ

�7ՁbＣ7Ｃħ⎯ऑкŴੂฌ

�7 ●╗ì7ㄦ㈠ｘ7ںbਙこऑкħŴ่שฌ

�7╗ผŴ่⎯こħ֭ששผ7Ɔ่֭⎯ਙผ7ҜŴש㌱γħ่7فʉħשγ7bŴкк่֭₡Ŵผ7ЋŴ่7Ｃ—⎯่֭7㌱ਙ่⎯שŴ่ש⎯ฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7ОŐḶ�●ԱⓈƆ7ОAฌ

�7 7Ɔħ่فк֭7⎯่֭⎯ਙผ7ħ่ऑ—7ש⑾ਙผ7Ő╗Ｃⓒ7╗γ֭ผこਙ㌱ਙ—ऑк֭ⓒ7こЋ7Ŵ่₡7Ḷγこฌ

�7Ｃ●Ќ7A7Ġ֭Ŵ₡7こਙ—่ש7שผŴ่⎯こħ֭ששผฌ

�7ƆשŴ่₡Ŵผ₡7⑾—่㌱שħਙ่7⇡кਙ㌱*⎯̬77ںऑγੂ⎯ħ㌱Ŵкⓒ77ں╗ผŴ่⎯₡—㌱֭ผⓒ7Ŵ่₡77ںA่Ŵкਙ7فḶ—שฌ

�7ՁbＣ7Ｃħ⎯ऑкŴੂฌ

�7bਙこऑкħŴ่ש7שਙ7ОŐḶ�●ԱⓈƆ7ОA7Оผਙ⑾ħк֭7̶ ㈠ｘธฌ

�7╗ผŴ่⎯こħ֭ששผֱ Ɔ่֭⎯ਙผ7ҜŴש㌱γħ่7فʉħשγ7bŴкк่֭₡Ŵผ7ЋŴ่7Ｃ—⎯่֭7㌱ਙ่⎯שŴ่ש⎯ฌ

ǲŴ⎯ੂ7שਙ7—⎯֭7γ—こŴֱ่㌱่֭֭שผ֭₡7₡֭⎯ħש7⎯่فਙ7こŴ,֭7ੂ ਙ—ผ7㈾ਙ⇡7⎯ħこऑк֭ฌ

�7ＣħŴ่فਙ⎯שħ㌱7ħ่⑾ਙผこŴשħਙ่7Ŵ่₡7ऑผਙ㌱֭⎯⎯7γ֭Ŵкשγ7Ŵ7ੂש ਙ—ผ7⑾ħ่֭فผ7שħऑ⎯7ʉħשγ7ħ่ש—ħשħ7֭ٹＣ֭ٹħ㌱֭7ＣŴ⎯γ⇡ਙŴผ₡⎯㈠ฌ

�7bਙここ—่ħ㌱Ŵשħਙ่7㌱кħऑ⎯7Ŵผ֭ 7֭ Ŵ⎯ħкੂ7Ŵ㌱㌱֭⎯⎯ħ⇡к֭7ʉγ่֭7Ŵ่7ՁbＣ7₡ħ⎯ऑкŴੂ7ħ⎯7ŴששŴ㌱γ֭₡㈠ฌ

�7ǲŴ⎯ੂ7ʉħผħ่7فऑผŴ㌱שħ㌱֭⎯7ʉħשγ7㌱Ŵऑשħ7֭ٹ⎯่֭⎯ਙผ7⎯㌱ผ֭ ʉ7֭שผこħ่Ŵк⎯ⓒ7Ŵ่7ਙऑשħこħ▷֭₡7ʉħผħ่7ف₡ħŴفผŴこⓒ7Ŵ่₡7⑾ħ֭к₡7こਙ—่7֭ש ่㌱кਙ⎯—ผ֭ 7ਙऑשħਙ่㈠ฌ

Ḷऑשħこħ▷֭7ऑкŴ่7֭ש ⑾⑾ħ㌱ħ่֭㌱ੂ7Ŵ่₡7ħ่㌱ผ֭Ŵ⎯֭7ٹħ⎯ħ⇡ħкħ7ੂשħ่שਙ7שγ֭7ऑผਙ㌱֭⎯⎯7ʉħשγ7Ŵ่7֭ ゥऑŴ่⎯ħ7֭ٹ₡ħŴ่فਙ⎯שħ㌱7ਙ⑾⑾֭ ผħ่فฌ

�7 ì֭ ֭ऑ7ੂ ਙ—ผ7ऑผਙ㌱֭⎯⎯7—ऑ7Ŵ่₡7ผ—่่ħ่7فʉħשγ7שγ֭7Ġਙ7שԱŴ㌱*—ऑ☎7⑾֭ Ŵש—ผ֭ 7ʉγ֭ผ֭ 7ħ⑾7ੂ ਙ—ผ7ऑผħこŴผੂ7⎯่֭⎯ਙผ7⑾Ŵħк⎯ⓒ7Ŵ7⎯֭㌱ਙ่₡7⎯่֭⎯ਙผ7⎯֭Ŵこк֭⎯⎯кੂ

֭*Ŵש ⎯7ਙ֭ٹผ7Ŵ่₡7ऑผ֭ש7⎯ש่֭ٹγ֭7こ֭Ŵ⎯—ผ֭ こ่֭7ש⑾Ŵħк—ผ֭ ㈠ฌ

�7╗ħفγ7่֭ש㌱ਙ่שผਙк7ʉħשγ7Ɔ่֭⎯ਙผ7Ｃผħ⑾7שAк֭ผש7שγŴ֭ש7₡֭ש㌱7₡⎯שผħ⑾שħ่7ف⎯่֭⎯ਙผ⎯7Ŵ่₡7ऑผਙֱŴ㌱שħ֭ٹкੂ7่ ਙשħ⑾ħ֭⎯7שγ֭7—⎯֭ผ㈠ฌ

�7ǲ่Ŵ⇡к֭7ऑผ֭ ₡ħ㌱שħ7֭ٹこŴħ่่֭שŴ่㌱֭7ऑผŴ㌱שħ㌱֭⎯7ʉħשγ7╗γ֭ผこਙ㌱ਙ—ऑк֭7Ｃ֭فผŴ₡Ŵשħਙ่7ＣħŴ่فਙ⎯שħ㌱7שγŴ7שこਙ่ħשਙผ⎯7שγ֭7γ֭Ŵкשγ7ਙ⑾7שγ֭

γ֭ผこਙ㌱ਙ—ऑк֭7кਙਙऑ㈠ฌש

�7 ●こऑผਙ׀7֭ٹ—Ŵкħ7ੂשʉħשγ7Ҝħ่ħこ—こ7Ŵ่₡7ҜŴゥħこ—こ7╗֭ こऑ֭ผŴש—ผ֭ 7╗ผŴ㌱*ħ่ש7فγŴ7שผ֭ ㌱ਙผ₡⎯7֭שこऑ֭ผŴש—ผ֭7֭ ゥשผ֭ こ֭⎯7ਙ⑾7שγ֭7ऑผਙ㌱֭⎯⎯7Ŵ่₡7שγ֭

Ŵこ⇡ħ่֭7֭ש ㈠ฌשħผਙ่こ่֭ٹ่
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ㄦฌ

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦ7

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこ7

Ḷผ₡֭ผħ่7ف●่⑾ਙผこŴשħਙ่ฌ

╗γ֭7Őਙ⎯֭こਙ—่7″שㅡㅡ7ħ⎯7Ŵ7Ћ֭ผ⎯Ŵשħк֭7╗֭ こऑ֭ผŴש—ผ֭ 7╗ผŴ่⎯こħ֭ששผ7שγŴש

₡֭кħ֭ٹผ⎯7⑾ħ֭к₡7ผ֭ кħŴ⇡ħкħ7ੂשŴ่₡7Ŵ₡ٹŴ่㌱֭₡7Ŵ㌱㌱—ผŴ㌱ੂ7Ŵ่₡7⎯שŴ⇡ħкħש7ੂשਙ

こ֭֭7₡֭שこŴ่₡ħ่7فऑผਙ㌱֭⎯⎯7่ ֭֭₡⎯㈠ฌ

╗ผŴ่⎯こħ֭ששผ7⑾֭ Ŵש—ผ֭ ⎯7ħ่㌱к—₡̬֭ฌ

�7ĠAŐ╗゜ㅡֱธｘ7こA7ʉħשγ7Ɔ֭к֭㌱שŴ⇡к֭7Ő֭ٹħ⎯ħਙ่7ㄦ7Ŵ่₡7̔ 7⎯֭к֭㌱שŴ⇡к֭

ӧḶऑשħਙ่7bਙ₡֭7Aỏⓒ7�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯7ӧḶऑשħਙ่7bਙ₡֭7�ỏ7ਙผ

ОŐḶ�●ԱⓈƆ7ОA7ӧḶऑשħਙ่7bਙ₡֭7Ûỏฌ

�7Ｃ●Ќ7A7Ġ֭Ŵ₡7Ҝਙ—่שⓒ7�ħ֭к₡7Ҝਙ—่שⓒ7ਙผ7ŐŴħк7Ҝਙ—่ש7שผŴ่⎯こħ֭ששผ

к֭⎯ฌੂש⎯

�7Ｃ—Ŵк7Ɔ่֭⎯ਙผ7●่ऑ—7שӧḶऑשħਙ่7bਙ₡֭7Ɔỏฌ

�7Ɔ●Ɔ7Ɔ●Ձ7ธ7ƆŴ⑾֭ ħਙ่7bਙ₡֭7Ợ╗ỏฌשħਙ่7ӧḶऑשħ⑾ħ㌱Ŵש7b֭ผੂש

�7ՁbＣ7Ｃħ⎯ऑкŴੂ7ӧḶऑשħਙ่7bਙ₡֭7Ҝㄦỏฌ

�7Ձਙ㌱Ŵк7Ḷऑ֭ผŴשਙผ7●่֭שผ⑾Ŵ㌱֭7ӧḶऑשħਙ่7bਙ₡֭7Ҝㅡỏฌ

�7A₡ٹŴ่㌱֭₡7ＣħŴ่فਙ⎯שħ㌱⎯7ӧḶऑשħਙ่7bਙ₡֭⎯7Ｃb7Ŵ่₡7ＣAںỏฌ

�7ǲ่γŴ่㌱֭₡7╗ผŴ่⎯こħ֭ששผ7A㌱㌱—ผŴ㌱ੂ7Ŵ่₡7ƆשŴ⇡ħкħੂש

ӧḶऑשħਙ่7bਙ₡֭7Оฎỏฌ

�7╗ผŴ่⎯こħ֭ששผֱƆ่֭⎯ਙผ7ҜŴש㌱γħ่7فӧḶऑשħਙ่7bਙ₡֭7bธỏฌ

Ɔऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่7Ŵ่₡7⎯֭к֭㌱שħਙ่7ਙ⑾7ऑผਙ₡—㌱7שこŴ֭שผħŴк⎯ⓒ7ਙऑשħਙ่⎯ⓒ7ਙผ7㌱ਙこऑਙ่่֭7⎯שこ—⎯7֭⇡7שこŴ₡֭7⇡ੂ7שγ֭7ऑ—ผ㌱γŴ⎯֭ผ7ਙ⑾7שγ֭7֭ ㈠7Ɔ֭֭שħऑこ่֭—׀

ऑŴں7֭فㅡ7⑾ਙผ7こਙผ֭ 7ħ่⑾ਙผこŴשħਙ่7ਙ่7ҜŴ֭שผħŴк7Ɔ֭к֭㌱שħਙ่㈠ฌ

7╗Ŵ⇡к֭7ں㈠7Őਙ⎯֭こਙ—่7″שㅡㅡ7ƆこŴผ7ש╗֭ こऑ֭ผŴש—ผ֭7╗ผŴ่⎯こħ֭ששผ7Ḷผ₡֭ผħ่7ف●่⑾ਙผこŴשħਙ่ฌ

�7╗γ֭7ƆשŴ่₡Ŵผ₡7ਙ⑾⑾֭ ผħ่7فผ֭ऑผ֭⎯่֭ש7⎯שγ֭7こਙ⎯7ש㌱ਙここਙ่7こਙ₡֭к⎯7Ŵ่₡7ਙऑשħਙ่⎯㈠7╗γ֭⎯֭7ਙऑשħਙ่⎯7⎯γਙ—к₡7⇡֭7⎯֭к֭㌱₡7֭ש⑾ਙผ7⇡֭⎯7₡֭שкħ֭ٹผ ㈠ੂฌ

﹝﹝╗γ֭7ǲゥऑŴ่₡֭₡7ਙ⑾⑾֭ ผħ่7فħ⎯7こŴ่—⑾Ŵ㌱ש—ผ֭₡7Ŵ⑾֭שผ7ผ֭㌱֭ħऑ7שਙ⑾7ਙผ₡֭ผ7Ŵ่₡7ħ⎯7⎯—⇡㈾֭㌱ש7שਙ7Ŵ₡₡ħשħਙ่Ŵк7₡֭кħ֭ٹผੂ7к֭Ŵ₡7שħこ֭㈠ฌ

�7ए7AٹŴħкŴ⇡к֭ฌ
ॅ7ए7Ќਙ7שAٹŴħкŴ⇡к֭ฌ

Ҝਙ₡֭к7 Оผਙ₡—㌱7₡֭ש⎯㌱ผħऑשħਙ่ฌ

″ㅡㅡ7 ╗֭ こऑ֭ผŴש—ผ֭ 7╗ผŴ่⎯こħ֭ששผฌ

╗ผŴ่⎯こħ֭ששผ7ੂשऑ֭ฌ

Ġ7 Ｃ●Ќ7A7Ġ֭Ŵ₡7Ҝਙ—่7ֱש 7Ɔħ่فк֭7Ɔ่֭⎯ਙผ7●่ऑ—7ש �ฌ

Ő7 ŐŴħк7Ҝਙ—่7ֱש 7Ɔħ่فк֭7Ɔ่֭⎯ਙผ7●่ऑ—7ש �ฌ

Ɔ7 Ｃ●Ќ7A7Ġ֭Ŵ₡7Ҝਙ—่7ֱש 7Ｃ—Ŵк7Ɔ่֭⎯ਙผ7●่ऑ—7שӧĠAŐ╗7ਙ่кੂỏ7 �ฌ

�ӧںỏ7 �ħ֭к₡7Ҝਙ—่7ֱש 7Ɔħ่فк֭7Ɔ่֭⎯ਙผ7●่ऑ—7שӧĠAŐ╗7ਙ่кੂỏ7 �ฌ

Ｃӧںỏ7 �ħ֭к₡7Ҝਙ—่7ֱש 7Ｃ—Ŵк7Ɔ่֭⎯ਙผ7●่ऑ—7שӧĠAŐ╗7ਙ่кੂỏ7 �ฌ

Ḷ—שऑ—7ש Ġ֭Ŵ₡7 ŐŴħкฌ

A7 ㅡॅธｘ7こA7ʉħשγ7₡ħفħשŴк7⎯ħ่فŴк7⇡Ŵ⎯֭₡7ਙ่7ĠAŐ╗7ऑผਙשਙ㌱ਙк7 �7 �7 �ฌ

�ฌ
�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯7₡ħفħשŴк7⎯ħ่فŴк7ӧħ่㌱к—₡֭⎯7ธ7A●7⑾—่㌱שħਙ่7⇡кਙ㌱*⎯7Ŵ่₡7ԱŴ㌱*—ऑ7Ձħ่*7A㌱שħ֭ٹ
Ɔ㌱γ֭₡—к֭ผỏฌ

�7 ॅ7 �ฌ

Û7 ОŐḶ�●ԱⓈƆ7ОA7₡ħفħשŴк7⎯ħ่فŴк7 �7 ॅ7 �ฌ

Оผਙ₡—㌱7ש㌱֭ผשħ⑾ħ㌱Ŵשħਙ่⎯7 Ġ֭Ŵ₡7 ŐŴħкฌ

ĠŴ▷Ŵผ₡ਙ—⎯7кਙ㌱Ŵשħਙ่⎯7㌱֭ผשħ⑾ħ㌱Ŵ7⎯֭שӧ㌱ਙ่⎯—к7ש⑾Ŵ㌱שਙผੂ7⑾ਙผ7ŴٹŴħкŴ⇡ħкħੂשӧธỏỏ7 A7 �7 Û7 Aฌ

ЌA7 Ќਙ7ŴऑऑผਙٹŴк7 �7 �7 �7 �7 �ฌ

ǲㄦ7 �Ҝ7ǲゥऑкਙ⎯ħਙֱ่ऑผਙਙ⑾⊿7Ｃ—⎯่ف●7שħשħਙֱ่ऑผਙਙ⑾7 �7 �7 �7 ॅ7 �ฌ
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″7

Őਙ⎯֭こਙ—่7″שㅡㅡฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

Ġ֭Ŵ₡7 ŐŴħкฌ

A7 �7 Û7 Aฌ

●ㄦ7 �Ҝ7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ ⊿7Ќਙֱ่ħ่㌱่֭₡ħ7֭ٹ �7 �7 �7 �7 �ฌ

ìㄦ7 �Ҝ7ǲゥऑкਙ⎯ħਙ่ऑผਙਙ⑾⊿7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ ⊿7Ќਙֱ่ħ่㌱่֭₡ħ7⊿֭ٹＣ—⎯่ف●7שħשħਙֱ่ऑผਙਙ⑾7 �7 �7 �7 ॅ7 �ฌ

Ќì7 ●ǲbǲゥ7Ｃ—⎯7ש �7 ॅ7 ॅ7 ॅ7 �ฌ

ìb7 �Ҝ7Ŵ่₡7bƆA7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ 7Ŵ่₡7Ќਙֱ่ħ่㌱่֭₡ħ7֭ٹ ॅ7 ॅ7 ॅ7 �7 �ฌ

ìԱ7 �Ҝ7Ŵ่₡7bƆA̬7ǲゥऑкਙ⎯ħਙ่ऑผਙਙ⑾⊿7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ ⊿7Ќਙֱ่ħ่㌱่֭₡ħ7⊿֭ٹＣ—⎯่ف●7שħשħਙֱ่ऑผਙਙ⑾7 �7 ॅ7 ॅ7 ॅ7 �ฌ

ìＣ7 �Ҝⓒ7bƆA7Ŵ่₡7A╗ǲṲ7ǲゥऑкਙ⎯ħਙ่ऑผਙਙ⑾ⓒ7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ 7 �7 �7 �7 �ฌ

●″7 bƆA7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ 7 �7 �7 �7 �7 �ฌ

ì″7 bƆA7ǲゥऑкਙ⎯ħਙ่ऑผਙਙ⑾⊿7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ ⊿7Ќਙֱ่ħ่㌱่֭₡ħ7⊿֭ٹＣ—⎯่ف●7שħשħਙֱ่ऑผਙਙ⑾7 �7 �7 �7 ॅ7 �ฌ

●̶7 bγħ่Ŵ7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ 7ੂש �7 ॅ7 ॅ7 ॅ7 �ฌ

ǲ̶7 bγħ่Ŵ7�кŴこ֭ऑผਙਙ⑾7 �7 �7 �7 ॅ7 �ฌ

Ќ̶7 bγħ่֭7╗ੂ ऑ֭7่ 7 �7 ॅ7 ॅ7 ॅ7 �ฌ

ǲ7ں A╗ǲṲ7�кŴこ֭ऑผਙਙ⑾7 �7 �7 �7 ॅ7 �ฌ

Ќ7ں A╗ǲṲ7╗ੂ ऑ֭7่ 7 �7 �7 �7 ॅ7 �ฌ

Ќb7 A╗ǲṲ7╗ੂ ऑ֭7่ 7bਙこऑਙ่่֭7ש �7 �7 �7 �7 �ฌ

ì7ں A╗ǲṲ7�кŴこ֭ऑผਙਙ⑾⊿7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ ש ⊿ੂ7╗ੂ ऑ֭7่ ⊿7Ｃ—⎯7ש �7 �7 �7 �ฌ

ЌＣ7 A╗ǲṲ7Ｃ—⎯่ف●7שħשħਙ่ॅОผਙਙ⑾7 �7 �7 �7 ॅ7 �ฌ

ìA7 bƆA7Ŵ่₡7A╗ǲṲ̬7ǲゥऑкਙ⎯ħਙ่ऑผਙਙ⑾⊿7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ ⊿7Ќਙֱ่ħ่㌱่֭₡ħ7֭ٹ �7 ॅ7 ॅ7 ॅ7 �ฌ

7ں● A╗ǲṲ7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ 7ੂש �7 �7 �7 �7 �ฌ

ǲՙ7 ●ǲbǲゥ7�кŴこ֭ऑผਙਙ⑾7 �7 �7 �7 ॅ7 �ฌ

●ՙ7 ●ǲbǲゥ7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ 7ੂש �7 �7 �7 �7 �ฌ

Ќՙ7 ●ǲbǲゥ7╗ੂ ऑ֭7่ 7 �7 �7 �7 ॅ7 �ฌ

ЌḚ7 ●ǲbǲゥ7╗ੂ ऑ֭7่ 7bਙこऑਙ่่֭7ש �7 �7 �7 �7 �ฌ

ìՙ7 ●ǲbǲゥ7�кŴこ֭ऑผਙਙ⑾⊿7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ ש ⊿ੂ7╗ੂ ऑ֭7่ ⊿7Ｃ—⎯7ש �7 ॅ7 ॅ7 ॅ7 �ฌ

●ธ7 ●ЌҜǲ╗ŐḶ7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ 7ੂש �7 ॅ7 ॅ7 ॅ7 �ฌ

ǲㅡ7 ╗●●Ɔ7�кŴこ֭ऑผਙਙ⑾7 �7 �7 ॅ7 ॅ7 �ฌ

ǲธ7 ●ЌҜǲ╗ŐḶ7�кŴこ֭ऑผਙਙ⑾7 �7 �7 �7 ॅ7 �ฌ

ǲҜ7 ╗֭ ㌱γ่ħ㌱Ŵк7Ő֭ف—кŴשħਙ่⎯7b—⎯שਙこ⎯7Ⓢ่ħਙ่7ӧǲAbỏ7�кŴこ֭ऑผਙਙ⑾7 �7 �7 �7 ॅ7 �ฌ

●Ҝ7 ╗֭ ㌱γ่ħ㌱Ŵк7Ő֭ف—кŴשħਙ่⎯7b—⎯שਙこ⎯7Ⓢ่ħਙ่7ӧǲAbỏ7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ 7ੂש �7 �7 �7 ॅ7 �ฌ

ìҜ7 ╗֭ ㌱γ่ħ㌱Ŵк7Ő֭ف—кŴשħਙ่⎯7b—⎯שਙこ⎯7Ⓢ่ħਙ่7ӧǲAbỏ7�кŴこ֭ऑผਙਙ⑾ⓒ7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ 7ੂש �7 �7 �7 ॅ7 �ฌ

Ḷऑשħਙ่⎯ฌ

Ġ֭Ŵ₡7 ŐŴħкฌ

A7 �7 Û7 Aฌ

ОкŴ่שÛ֭⇡7⎯שŴ่₡Ŵผ₡7₡ħŴ่فਙ⎯שħ㌱7⑾—่㌱שħਙ่Ŵкħੂשฌ

Ｃb7 ＣħŴ่فਙ⎯שħ㌱⎯̬7Ġਙ7שԱŴ㌱*—ऑ7Ŵ่₡7Ɔ่֭⎯ਙผ7Ｃผħ⑾7שAк֭ผ7ש �7 ॅ7 ॅ7 ॅ7 �ฌ

7╗Ŵ⇡к֭7ں㈠7Őਙ⎯֭こਙ—่7″שㅡㅡ7ƆこŴผ7ש╗֭ こऑ֭ผŴש—ผ֭7╗ผŴ่⎯こħ֭ששผ7Ḷผ₡֭ผħ่7ف●่⑾ਙผこŴשħਙ่ฌ

�7╗γ֭7ƆשŴ่₡Ŵผ₡7ਙ⑾⑾֭ ผħ่7فผ֭ऑผ֭⎯่֭ש7⎯שγ֭7こਙ⎯7ש㌱ਙここਙ่7こਙ₡֭к⎯7Ŵ่₡7ਙऑשħਙ่⎯㈠7╗γ֭⎯֭7ਙऑשħਙ่⎯7⎯γਙ—к₡7⇡֭7⎯֭к֭㌱₡7֭ש⑾ਙผ7⇡֭⎯7₡֭שкħ֭ٹผ ㈠ੂฌ

﹝﹝╗γ֭7ǲゥऑŴ่₡֭₡7ਙ⑾⑾֭ ผħ่7فħ⎯7こŴ่—⑾Ŵ㌱ש—ผ֭₡7Ŵ⑾֭שผ7ผ֭㌱֭ħऑ7שਙ⑾7ਙผ₡֭ผ7Ŵ่₡7ħ⎯7⎯—⇡㈾֭㌱ש7שਙ7Ŵ₡₡ħשħਙ่Ŵк7₡֭кħ֭ٹผੂ7к֭Ŵ₡7שħこ֭㈠ฌ

�7ए7AٹŴħкŴ⇡к֭ฌ
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ՙฌ

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦ7

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこ7

ОкŴ่שÛ֭⇡7Ŵ₡ٹŴ่㌱֭₡7₡ħŴ่فਙ⎯שħ㌱7⑾—่㌱שħਙ่Ŵкħੂשฌ

ＣAںฌ
ĠAŐ╗7Ɔ่֭⎯ਙผ7Ŵ่₡7Оผਙ㌱֭⎯⎯7ＣħŴ่فਙ⎯שħ㌱7Ɔ—ħ7̬֭ש╗γ֭ผこਙ㌱ਙ—ऑк֭7ＣħŴ่فਙ⎯שħ㌱7Ŵ่₡7Ҝħ่゜ҜŴゥ
╗ผŴ㌱*ħ่فฌ

�7 ॅ7 ॅ7 ॅ7 �ฌ

ǲ่㌱кਙ⎯—ผ֭7ਙऑשħਙ่⎯7 Ġ֭Ŵ₡7 ŐŴħкฌ

A7 �7 Û7 Aฌ

Ġਙ—⎯ħ่ש⎯7ف кੂ֭7 ҜŴ֭שผħŴк7 ǲ่שผੂ7⎯ħ▷֭7 ＣħŴこ֭֭שผฌ

İㄦӧ̶ỏӧㅡỏ7 Ⓢ่ħ֭ٹผ⎯Ŵк7İ—่㌱שħਙ่7Աਙゥⓒ7ธ7֭ ผħ֭⎯7ש่ Aк—こħ่—こ7 Ҝธｘ7Ṳ7ں㈠ㄦ7 ̶7ħ่7ӧՙ″7ここỏ7 �7 �7 �7 ॅ7 �ฌ

İ″ӧㅡỏ7 Ⓢ่ħ֭ٹผ⎯Ŵк7İ—่㌱שħਙ่7Աਙゥⓒ7ธ7֭ ผħ֭⎯7ש่ Aк—こħ่—こ7 ㅡ7ЌО╗7ںธॅ゜ں ̶7ħ่7ӧՙ″7ここỏ7 �7 �7 �7 ॅ7 �ฌ

Ő7ں Őਙ⎯֭こਙ—่7שbਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7ธ7֭ ผħ֭⎯7ש่ Aк—こħ่—こ7 Ҝธｘ7Ṳ7ں㈠ㄦ7 7̶ 7ħ่7ӧՙ″7ここỏ7 �7 �7 �7 ॅ7 �ฌ

Őธ7 Őਙ⎯֭こਙ—่7שbਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7ธ7֭ ผħ֭⎯7ש่ Aк—こħ่—こ7 ㅡ7ЌО╗7ںธॅ゜ں 7̶ 7ħ่7ӧՙ″7ここỏ7 �7 �7 �7 ॅ7 �ฌ

İںӧ̶ỏ7 Ⓢ่ħ֭ٹผ⎯Ŵк7İ—่㌱שħਙ่7Աਙゥⓒ7̶ 7֭ ผħ֭⎯7ש่ Aк—こħ่—こ7 Ҝธｘ7Ṳ7ں㈠ㄦ7 ̶㈠ㄦ7ħ่7ӧฎɱ7ここỏ7 �7 �7 �7 ॅ7 �ฌ

İธ7 Ⓢ่ħ֭ٹผ⎯Ŵк7İ—่㌱שħਙ่7Աਙゥⓒ7̶ 7֭ ผħ֭⎯7ש่ Aк—こħ่—こ7 ㅡ7ЌО╗7ںธॅ゜ں ̶㈠ㄦ7ħ่7ӧฎɱ7ここỏ7 �7 �7 �7 ॅ7 �ฌ

Ｃںӧںỏӧ̶ỏӧㄦỏ7 �ħ֭к₡7Ҝਙ—่7שĠਙ—⎯ħ่فⓒ7Ɔ֭ऑŴผŴ7֭ש╗֭ ผこħ่Ŵк
bਙこऑŴผשこ่֭שฌ

Aк—こħ่—こ7 Ҝธｘ7Ṳ7ں㈠ㄦ7 ̶㈠ㄦ7ħ่7ӧฎɱ7ここỏ7 ॅ7 ॅ7 ॅ7 ॅ7 �ฌ

Ｃธӧںỏӧㄦỏ7 �ħ֭к₡7Ҝਙ—่7שĠਙ—⎯ħ่فⓒ7Ɔ֭ऑŴผŴ7֭ש╗֭ ผこħ่Ŵк
bਙこऑŴผשこ่֭שฌ

Aк—こħ่—こ7 ㅡ7ЌО╗7ںธॅ゜ں ̶㈠ㄦ7ħ่7ӧฎɱ7ここỏฌ ॅ7 ॅ7 ॅ7 ॅ7 �ฌ

İ̶ӧ̶ỏ7 Ⓢ่ħ֭ٹผ⎯Ŵк7İ—่㌱שħਙ่7Աਙゥⓒ7̶ 7֭ ผħ֭⎯7ש่ bŴ⎯7שƆƆ╗7 Ҝธｘ7Ṳ7ں㈠ㄦ7 ̶㈠ㄦ7ħ่7ӧฎɱ7ここỏ7 �7 �7 �7 ॅฌ

İㅡ7 Ⓢ่ħ֭ٹผ⎯Ŵк7İ—่㌱שħਙ่7Աਙゥⓒ7̶ 7֭ ผħ֭⎯7ש่ bŴ⎯7שƆƆ╗7 ㅡ7ЌО╗7ںธॅ゜ں ̶㈠ㄦ7ħ่7ӧฎɱ7ここỏ7 �7 �7 �7 ॅฌ

İՙӧ̶ỏӧㅡỏ7 Ⓢ่ħ֭ٹผ⎯Ŵк7İ—่㌱שħਙ่7Աਙゥⓒ7ธ7֭ ผħ֭⎯7ש่ bŴ⎯7שƆƆ╗7 Ҝธｘ7Ṳ7ں㈠ㄦ7 ̶7ħ่7ӧՙ″7ここỏ7 �7 �7 �7 ॅฌ

İฎӧㅡỏ7 Ⓢ่ħ֭ٹผ⎯Ŵк7İ—่㌱שħਙ่7Աਙゥⓒ7ธ7֭ ผħ֭⎯7ש่ bŴ⎯7שƆƆ╗7 ㅡ7ЌО╗7ںธॅ゜ں ̶7ħ่7ӧՙ″7ここỏ7 �7 �7 �7 ॅฌ

Ő̶7 Őਙ⎯֭こਙ—่7שbਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7ธ7֭ ผħ֭⎯7ש่ bŴ⎯7שƆƆ╗7 Ҝธｘ7Ṳ7ں㈠ㄦ7 ̶7ħ่7ӧՙ″7ここỏ7 �7 �7 �7 ॅฌ

Őㅡ7 Őਙ⎯֭こਙ—่7שbਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7ธ7֭ ผħ֭⎯7ש่ bŴ⎯7שƆƆ╗7 ㅡ7ЌО╗7ںธॅ゜ں ̶7ħ่7ӧՙ″7ここỏ7 �7 �7 �7 ॅฌ

Ɔ7ں bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7ธ7֭ ผħ֭⎯7ש่ Оਙкħ⎯γ֭₡7ƆƆ╗7 ㅡ7ЌО╗7ںธॅ゜ں ̶7ħ่7ӧՙ″7ここỏ7 �7 �7 �7 ॅฌ

Ɔธ7 bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7ธ7֭ ผħ֭⎯7ש่ Оਙкħ⎯γ֭₡7ƆƆ╗7 ㅡ7ЌОƆҜ7ںธॅ゜ں ̶7ħ่7ӧՙ″7ここỏ7 �7 �7 �7 ॅฌ

Ɔ̶7 bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7ธ7֭ ผħ֭⎯7ש่ Оਙкħ⎯γ֭₡7ƆƆ╗7 Ҝธｘ7Ṳ7ں㈠ㄦ7 ̶7ħ่7ӧՙ″7ここỏ7 �7 �7 �7 ॅฌ

Ɔㅡ7 bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7ธ7֭ ผħ֭⎯7ש่ Оਙкħ⎯γ֭₡7ƆƆ╗ฌ
Ҝธｘ7Ṳ7ں㈠ㄦⓒฌ
Ҝธㅡ7Ṳ7ں㈠ㅡฌ

̶7ħ่7ӧՙ″7ここỏ7 �7 �7 �7 ॅฌ

Ҝਙ—่שħ่7ف⇡ผŴ㌱,֭שฌ

Աㅡӧ″ỏ7 ֭*7ԱผŴ㌱فħ่ש่—7Ҝਙש7ƆƆ╗7Ⓢֱ⇡ਙк″ں̶ 7ש่—ⓒ7ธֱħ่7ऑħऑ֭7こਙש �7 �7 �7 ॅ7 �ฌ

Աㄦӧ″ỏ7 ਫՁ㈚7Ҝਙ—่שħ่7فԱผŴ㌱*֭ 7فħ่ש่—ਙผ7ธֱħ่㌱γ7ऑħऑ֭7ਙผ7ऑŴ่֭к7こਙ⑾7ש �7 �7 �7 ॅ7 �ฌ

Ｃħ⎯ऑкŴੂ7Ŵ่₡7ħ่֭שผ⑾Ŵ㌱֭7ਙऑשħਙ่⎯ฌ

Ҝㅡ7 ՁbＣ7Ｃħ⎯ऑкŴੂ7ʉħשγ7Ձਙ㌱Ŵк7Ḷऑ֭ผŴשਙผ7●่֭שผ⑾Ŵ㌱֭7 �7 ॅ7 ॅ7 ॅ7 �ฌ

Ҝㄦ7 ՁbＣ7Ｃħ⎯ऑкŴੂ7 �7 �7 �7 ॅ7 �ฌ

Ɔਙ⑾שʉŴผ֭7㌱ਙ่⑾ħف—ผŴשħਙ่ฌ

b7ں b—⎯שਙこ7bਙ่⑾ħف—ผŴשħਙ่7ਙ⑾7ＣŴ֭שⓒ7Ｃ֭⎯㌱ผħऑשਙผ7Ŵ่₡7Ҝ֭⎯⎯Ŵ7֭فӧผ֭ ħผ֭—׀ ⎯7bＣƆ7ʉħשγ7ਙผ₡֭ผỏ7 �7 �7 �7 �7 �ฌ

ǲ่γŴ่㌱֭₡7ऑ֭ผ⑾ਙผこŴ่㌱֭ฌ

Оฎӧՙỏ7 ǲ่γŴ่㌱֭₡7╗ผŴ่⎯こħ֭ששผ7A㌱㌱—ผŴ㌱ੂ7Ŵ่₡7ƆשŴ⇡ħкħ7ੂש �7 ॅ7 ॅ7 ॅ7 �ฌ

7╗Ŵ⇡к֭7ں㈠7Őਙ⎯֭こਙ—่7″שㅡㅡ7ƆこŴผ7ש╗֭ こऑ֭ผŴש—ผ֭7╗ผŴ่⎯こħ֭ששผ7Ḷผ₡֭ผħ่7ف●่⑾ਙผこŴשħਙ่ฌ

�7╗γ֭7ƆשŴ่₡Ŵผ₡7ਙ⑾⑾֭ ผħ่7فผ֭ऑผ֭⎯่֭ש7⎯שγ֭7こਙ⎯7ש㌱ਙここਙ่7こਙ₡֭к⎯7Ŵ่₡7ਙऑשħਙ่⎯㈠7╗γ֭⎯֭7ਙऑשħਙ่⎯7⎯γਙ—к₡7⇡֭7⎯֭к֭㌱₡7֭ש⑾ਙผ7⇡֭⎯7₡֭שкħ֭ٹผ ㈠ੂฌ

﹝﹝╗γ֭7ǲゥऑŴ่₡֭₡7ਙ⑾⑾֭ ผħ่7فħ⎯7こŴ่—⑾Ŵ㌱ש—ผ֭₡7Ŵ⑾֭שผ7ผ֭㌱֭ħऑ7שਙ⑾7ਙผ₡֭ผ7Ŵ่₡7ħ⎯7⎯—⇡㈾֭㌱ש7שਙ7Ŵ₡₡ħשħਙ่Ŵк7₡֭кħ֭ٹผੂ7к֭Ŵ₡7שħこ֭㈠ฌ

�7ए7AٹŴħкŴ⇡к֭ฌ
ॅ7ए7Ќਙ7שAٹŴħкŴ⇡к֭ฌ
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Őਙ⎯֭こਙ—่7″שㅡㅡฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

AкŴผこ7к֭֭ٹк7㌱ਙ่⑾ħف—ผŴשħਙ่ฌ

A7ں ЌAҜⓈŐ7ŴкŴผこ7Ŵ่₡7⎯Ŵש—ผŴשħਙ่7к֭֭ٹк⎯ⓒ7γħفγ7ŴкŴผこ7 �7 ॅ7 ॅ7 �7 �ฌ

bЌ7 ЌAҜⓈŐ7ŴкŴผこ7Ŵ่₡7⎯Ŵש—ผŴשħਙ่7к֭֭ٹк⎯ⓒ7кਙʉ7ŴкŴผこ7 �7 ॅ7 ॅ7 �7 �ฌ

bฎ7 Ձਙʉ7AкŴผこ7ӧƆשŴ่₡Ŵผ₡7Őਙ⎯֭こਙ—่7שAкŴผこ7Ŵ่₡7ƆŴש—ผŴשħਙ่7ЋŴк—֭⎯ỏ7 �7 ॅ7 ॅ7 �7 �ฌ

Ձħ่֭7⑾ħк֭שผ7 Ġ֭Ŵ₡7 ŐŴħкฌ

�ㄦ7 ㄦｘ7Ġ▷7Ձħ่֭7ЋਙкשŴ7֭ف�ħк֭שผ7 �7 �7 �7 �7 �ฌ

�″7 ″ｘ7Ġ▷7Ձħ่֭7ЋਙкשŴ7֭ف�ħк֭שผ7 �7 �7 �7 �7 �ฌ

Ɔ่֭⎯ਙผ7שผħこฌ

A7 �7 Û7 Aฌ

bธฌ
╗ผŴ่⎯こħ֭ששผֱ Ɔ่֭⎯ਙผ7ҜŴש㌱γħ่7ֱف 7╗ผħこ7שਙ7Ɔऑ֭㌱ħ⑾ħ㌱7Őਙ⎯֭こਙ—่7שŐ╗Ｃ7bŴкħ⇡ผŴשħਙ่7Ɔ㌱γ֭₡—к֭
ӧbЋＣ7㌱ਙ่⎯שŴ่ש⎯ỏฌ

�7 �7 �7 �7 �ฌ

ㄦֱऑਙħ่7ש㌱Ŵкħ⇡ผŴשħਙ่7ਙऑשħਙ่ฌ

bㅡ7 ㄦֱऑਙħ่7ש㌱Ŵкħ⇡ผŴשħਙ่7ӧ—⎯֭7ਙऑשħਙ่7㌱ਙ₡֭7Ợㅡ7שਙ7่֭֭فผŴ7֭שŴ7㌱Ŵкħ⇡ผŴשħਙ่7㌱֭ผשħ⑾ħ㌱Ŵ֭שỏ7 �7 �7 �7 �7 �ฌ

bŴкħ⇡ผŴשħਙ่7㌱֭ผשħ⑾ħ㌱Ŵ֭שฌ

Ợㅡ7 bŴкħ⇡ผŴשħਙ่7㌱֭ผשħ⑾ħ㌱Ŵ7֭שӧ̶ֱОਙħ่7ש㌱Ŵкħ⇡ผŴשħਙ่7ʉħשγ7㌱֭ผשħ⑾ħ㌱Ŵ֭שỏ7 �7 �7 �7 �7 �ฌ

ỢО7 bŴкħ⇡ผŴשħਙ่7b֭ผשħ⑾ħ㌱Ŵשħਙ่7ִ 7╗Ŵこऑ֭ผ7ǲٹħ₡่֭7שƆ֭Ŵк7 �7 �7 �7 ॅ7 �ฌ

Ợ—Ŵкħ7ੂש㌱֭ผשħ⑾ħ㌱Ŵשħਙ่7⑾ਙผ7⎯Ŵ⑾֭ ฌੂש

Ợ╗7 ƆŴ⑾֭ Ŵ7ש7ਙ⑾7�ҜǲＣA7₡Ŵ֭שħ⑾ħ㌱Ŵשγ7㌱֭ผשㄦｘฎ7ʉħںਙ7●ǲb7″שħ⑾ħ֭₡7ש7b֭ผੂש �7 ॅ7 ॅ7 ॅ7 �ฌ

Ɔγħऑ⇡ਙŴผ₡7㌱֭ผשħ⑾ħ㌱Ŵשħਙ่ฌ

ƆԱƆ7 Aこ֭ผħ㌱Ŵ่7Ա—ผ֭ Ŵ—7ਙ⑾7Ɔγħऑऑħ่7فӧAԱƆỏ7╗ੂ ऑ֭7AऑऑผਙٹŴк7 �7 �7 �7 ॅ7 �ฌ

ƆԱЋ7 Ա—ผ֭ Ŵ—7Ћ֭ผħשŴ⎯7ӧԱЋỏ7╗ੂ ऑ֭7AऑऑผਙٹŴк7 �7 �7 �7 ॅ7 �ฌ

ƆＣЌ7 Ｃ֭7שЌਙผ⎯*֭ 7Ћ֭ผħשŴ⎯7ӧＣЌЋỏ7╗ੂ ऑ֭7AऑऑผਙٹŴк7 �7 �7 �7 ॅ7 �ฌ

ƆՁՁ7 Ձкਙੂ₡ƥ⎯7Ő֭ ੂ╗ผ7ӧՁŐỏ7֭ש⎯ħف ऑ֭7AऑऑผਙٹŴк7 �7 �7 �7 ॅ7 �ฌ

ǲゥ֭שผ่Ŵк7فผਙ—่₡ฌ

Ḛ7ں ǲゥ֭שผ่Ŵк7فผਙ—่₡7к—7فŴ⎯⎯֭こ⇡кੂ7ӧ⎯֭֭7ਫǲゥ֭שผ่ Ŵк7فผਙ—่₡7⎯㌱ผ֭ ʉ7Ŵ⎯⎯֭こ⇡кੂ㈚7ਙ่7ऑŴںں7֭فỏ7 �7 �7 �7 ॅ7 �ฌ

╗ผŴ่⎯ħ่֭7שऑผਙ֭ש㌱שħਙ่ฌ

ӧฎỏ7ں╗ ਙผ7ש㌱֭ש7ОผਙשผŴк7╗ผŴ่⎯ħ่֭ف֭ש่● �7 ॅ7 ॅ7 ॅ7 �ฌ

bŴ⇡к֭7فкŴ่₡7ਙऑשħਙ่ฌ

Ḛธ7 bŴ⇡к֭7فкŴ่₡7ӧՙ㈠ㄦ7ここ7ֱ ㈠ɱɱ7ここỏ7ںں7 �7 �7 �7 ॅ7 �ฌ

Ḛՙ7 bŴ⇡к֭7فкŴ่₡ⓒ7Ҝธｘゥں㈠ㄦⓒ7ǲゥ7֭ ⓒ7Աк—֭7ОਙкੂŴこħ₡֭7ӧㄦ7ここ7ֱ 7ɱ7ここỏ7 �7 �7 �7 ॅ7 �ฌ

bਙ֭ٹผ7㌱γŴħ่7ਙऑשħਙ่ฌ

Ḛ̶7 bਙ֭ٹผ7㌱γŴħ่7 �7 �7 �7 ॅ7 �ฌ

bਙ่₡—ħ7֭ש к֭㌱שผħ㌱Ŵк7㌱ਙ่่֭㌱שਙผฌ

Ḛǲӧɱỏ7 Ҝںธⓒ7ㅡֱऑħ่ⓒ7ҜŴк֭7bਙ่่֭㌱שਙผ7ӧ֭—ผਙ⑾Ŵ⎯שポỏ7 �7 �7 �7 ॅ7 �ฌ

ḚҜӧɱỏฌ A7⎯ħ▷֭7Ҝħ่ħⓒ7ㅡֱऑħ่ⓒ7ҜŴк֭7bਙ่่֭㌱שਙผ7ӧこħ่ħ⑾Ŵ⎯שポỏ7 �7 �7 �7 ॅ7 �ฌ

7╗Ŵ⇡к֭7ں㈠7Őਙ⎯֭こਙ—่7″שㅡㅡ7ƆこŴผ7ש╗֭ こऑ֭ผŴש—ผ֭7╗ผŴ่⎯こħ֭ששผ7Ḷผ₡֭ผħ่7ف●่⑾ਙผこŴשħਙ่ฌ

�7╗γ֭7ƆשŴ่₡Ŵผ₡7ਙ⑾⑾֭ ผħ่7فผ֭ऑผ֭⎯่֭ש7⎯שγ֭7こਙ⎯7ש㌱ਙここਙ่7こਙ₡֭к⎯7Ŵ่₡7ਙऑשħਙ่⎯㈠7╗γ֭⎯֭7ਙऑשħਙ่⎯7⎯γਙ—к₡7⇡֭7⎯֭к֭㌱₡7֭ש⑾ਙผ7⇡֭⎯7₡֭שкħ֭ٹผ ㈠ੂฌ

﹝﹝╗γ֭7ǲゥऑŴ่₡֭₡7ਙ⑾⑾֭ ผħ่7فħ⎯7こŴ่—⑾Ŵ㌱ש—ผ֭₡7Ŵ⑾֭שผ7ผ֭㌱֭ħऑ7שਙ⑾7ਙผ₡֭ผ7Ŵ่₡7ħ⎯7⎯—⇡㈾֭㌱ש7שਙ7Ŵ₡₡ħשħਙ่Ŵк7₡֭кħ֭ٹผੂ7к֭Ŵ₡7שħこ֭㈠ฌ

�7ए7AٹŴħкŴ⇡к֭ฌ
ॅ7ए7Ќਙ7שAٹŴħкŴ⇡к֭ฌ
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ɱฌ

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦ7

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこ7

Ќਙ֭שฌ
�ਙผ7Ŵ₡₡ħשħਙ่Ŵк7ਙऑשħਙ่⎯7ӧ֭㈠ف㈠7ਫì㈚7㌱ਙ₡֭⎯ỏⓒ7㌱ਙ่שŴ㌱7ੂש ਙ—ผ7кਙ㌱Ŵк7ǲこ֭ผ⎯ਙ่7Оผਙ㌱֭⎯⎯7ҜŴ่Ŵ֭فこ่֭7שผ֭ऑผ֭ ㈠ฌ֭ٹħשŴש่֭⎯

ǲゥ֭שผ่Ŵк7кŴ⇡֭кฌ

ǲՁ7 ǲゥ֭שผ่ Ŵк7кŴ⇡֭к7⑾ਙผ7A╗ǲṲ7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ 7ੂש �7 �7 �7 ॅ7 �ฌ

ĠAŐ╗7ผ֭ ħਙ่7שผŴ—فħ⎯ħਙ่7㌱ਙ่⑾ħٹ Ġ֭Ŵ₡7 ŐŴħкฌ

A7 �7 Û7 Aฌ

ĠŐㄦ7 bਙ่⑾ħف—ผ֭ ₡7⑾ਙผ7ĠAŐ╗7Ő֭ٹħ⎯ħਙ่7ㄦ7 �7 ॅ7 ॅ7 ॅ7 �ฌ

ĠŐՙӧںｘỏ7 bਙ่⑾ħف—ผ֭ ₡7⑾ਙผ7ĠAŐ╗7Ő֭ٹħ⎯ħਙ่7̔ 7 �7 ॅ7 ॅ7 ॅ7 �ฌ

A⎯⎯֭こ⇡к֭7שਙ7ਙऑשħਙ่⎯ฌ

ṲA7 Ɔ่֭⎯ਙผ7Ɔऑ֭㌱ħ⑾ħ֭₡7Ɔ֭ऑŴผŴ֭שкੂ7Ŵ่₡7A⎯⎯֭こ⇡к֭₡7שਙ7╗ผŴ่⎯こħ֭ששผ7 �7 �7 �7 ॅ7 �ฌ

ǲゥ₡֭₡7่֭שऑผਙ₡—㌱7שʉŴผผŴ่ੂשฌ

ÛŐ̶7 ̶ֱੂ֭Ŵผ7кħこħ₡7֭שʉŴผผŴ่7ੂש �7 �7 �7 �7 �ฌ

ÛŐㄦ7 ㄦֱੂ֭Ŵผ7кħこħ₡7֭שʉŴผผŴ่7ੂש �7 �7 �7 �7 �ฌ

╗ੂ ऑħ㌱Ŵк7ผŴħк7こਙ—่7שこਙ₡֭к7่ —こ⇡֭ผ̬7 ″ㅡㅡ7 Ő7 A7 ●ㄦฌ
╗ੂ ऑħ㌱Ŵк7γ֭Ŵ₡7こਙ—่7שこਙ₡֭к7่ —こ⇡֭ผ̬7 ″ㅡㅡ7 Ɔ7 A7 ●ㄦ7Ｃb7ＣA7ںİㄦ7Ҝㄦ
╗ੂ ऑħ㌱Ŵк7⑾ħ֭к₡7こਙ—่7שこਙ₡֭к7่ —こ⇡֭ผ̬7 ″ㅡㅡ7 �7 A7 ●ㄦ7Ｃb7ＣA7ںＣ7ںҜㅡ7╗ںฌ

ӧںỏ7 bਙ่⎯—к7ש⑾Ŵ㌱שਙผੂ7ਙ่7ŴٹŴħкŴ⇡ħкħש ㈠ੂฌ
ӧธỏ7 Ɔ֭֭7╗Ŵ⇡к֭7ธ7⑾ਙผ7שγ֭7ٹŴкħ₡ħ7ੂשਙ⑾7֭ ่㌱кਙ⎯—ผ֭ ⎯7ʉħשγ7ħ่₡ħٹħ₡—Ŵк7ŴऑऑผਙٹŴк7ਙऑשħਙ่⎯㈠ฌ
ӧ̶ỏ7 Ûγ่֭7ਙผ₡֭ผ֭ ₡7ʉħשγ7ṲAⓒ7ں゜ธֱħ่㈠7ЌО╗7֭ ่㌱кਙ⎯—ผ֭ 7ʉħкк7㌱ਙこ֭7֭ Ŵкк֭₡7Ŵ⎯7Ŵ7ऑผਙ㌱֭⎯⎯7ผ֭ש⎯γ֭7⎯่֭⎯ਙผ7ħ่שγ7שผ7ʉħ֭שγ7Ŵ่7Ҝธｘ7Ŵ₡Ŵऑשħऑऑ֭₡7ʉħ—׀ Ŵ₡ ㈠ੂฌ
ӧㅡỏ7 ǲ่㌱кਙ⎯—ผ֭ 7⎯γħऑ⎯7֭ ㈠ฌשħ*7فħ่ש่—7こਙשγ7ㄦｘ㈠ฎ7ここ7ӧธֱħ่ỏ7ƆƆ╗7ऑħऑ֭7ਫⓈ㈚7⇡ਙкשħऑऑ֭₡7ʉħ—׀
ӧㄦỏ7 AٹŴħкŴ⇡к֭7ʉħשγ7╗ผŴ่⎯こħ֭ששผ7╗ੂ ऑ֭7″ㅡㅡ�7ਙผ7″ㅡㅡＣ7ਙ่к ㈠ੂฌ
ӧ″ỏ7 ԱผŴ㌱*֭ ⓒ7Ŵ่₡7Ｃธ㈠ฌںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Ｃںγ7İשŴħкŴ⇡к֭7ʉħٹ7Ŵ⎯⎯֭こ⇡кੂ7ਙ่кੂ7Ŵש
ӧՙỏ7 Ɔ֭֭7╗Ŵ⇡к֭ ħਙ่⎯㈠ฌשｘ7⑾ਙผ7ǲ่γŴ่㌱֭₡7A㌱㌱—ผŴ㌱ੂ7⎯ऑ֭㌱ħ⑾ħ㌱Ŵں
ӧฎỏ7 ╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שħਙ่7ਙऑשħਙ่7ผ֭ ħผ֭—׀ ⓒ7ਙผ7Ｃธ㈠ฌںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Ｃںγ֭7—⎯֭7ਙ⑾7İש7⎯
ӧɱỏ7 AٹŴħкŴ⇡к֭7ʉħשγ7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ 7ŴऑऑผਙٹŴк⎯7ਙ่к ㈠ੂ7�ਙผ7�Ҝ7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ 7ਙผ7่ ਙֱ่ħ่㌱่֭₡ħ7֭ٹŴऑऑผਙٹŴк7ӧਙऑשħਙ่7㌱ਙ₡֭7●ㄦỏⓒ7ħ่⎯שŴкк7ħ่7Ŵ㌱㌱ਙผ₡Ŵ่㌱֭7ʉħשγ7Őਙ⎯֭こਙ—่7₡שผŴʉħ่ف

ｘ̶ںㄦںֱںｘｘɱ㈠ฌ
ӧںｘỏ7bਙ่⑾ħف—ผ֭ ħ⎯ħਙ่7̔ٹਙ7ĠAŐ╗7Ő֭ש7ש—ऑש—γ֭7ĠAŐ╗7ਙש7⎯ ㈠7╗γ֭7₡֭ٹħ㌱֭7㌱Ŵ่7⇡֭7⑾ħ֭к₡7㌱ਙ่⑾ħف—ผ֭ ħ⎯ħਙ่7ㄦ7ħ⑾7่ٹਙ7ĠAŐ╗7Ő֭ש₡7 ֭֭₡֭₡㈠ฌ

7╗Ŵ⇡к֭7ں㈠7Őਙ⎯֭こਙ—่7″שㅡㅡ7ƆこŴผ7ש╗֭ こऑ֭ผŴש—ผ֭7╗ผŴ่⎯こħ֭ששผ7Ḷผ₡֭ผħ่7ف●่⑾ਙผこŴשħਙ่ฌ

�7╗γ֭7ƆשŴ่₡Ŵผ₡7ਙ⑾⑾֭ ผħ่7فผ֭ऑผ֭⎯่֭ש7⎯שγ֭7こਙ⎯7ש㌱ਙここਙ่7こਙ₡֭к⎯7Ŵ่₡7ਙऑשħਙ่⎯㈠7╗γ֭⎯֭7ਙऑשħਙ่⎯7⎯γਙ—к₡7⇡֭7⎯֭к֭㌱₡7֭ש⑾ਙผ7⇡֭⎯7₡֭שкħ֭ٹผ ㈠ੂฌ

﹝﹝╗γ֭7ǲゥऑŴ่₡֭₡7ਙ⑾⑾֭ ผħ่7فħ⎯7こŴ่—⑾Ŵ㌱ש—ผ֭₡7Ŵ⑾֭שผ7ผ֭㌱֭ħऑ7שਙ⑾7ਙผ₡֭ผ7Ŵ่₡7ħ⎯7⎯—⇡㈾֭㌱ש7שਙ7Ŵ₡₡ħשħਙ่Ŵк7₡֭кħ֭ٹผੂ7к֭Ŵ₡7שħこ֭㈠ฌ

�7ए7AٹŴħкŴ⇡к֭ฌ
ॅ7ए7Ќਙ7שAٹŴħкŴ⇡к֭ฌ
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ｘ7ں

Őਙ⎯֭こਙ—่7″שㅡㅡฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

7╗Ŵ⇡к֭7ธ㈠7″ㅡㅡ7ǲ่㌱кਙ⎯—ผ֭7Ḷऑשħਙ่⎯7ЋŴкħ₡7ʉħשγ7●่₡ħٹħ₡—Ŵк7AऑऑผਙٹŴк7bਙ₡֭⎯ฌ

bਙ₡֭7 ĠŴ▷Ŵผ₡ਙ—⎯7кਙ㌱Ŵשħਙ่7ŴऑऑผਙٹŴк7₡֭⎯㌱ผħऑשħਙ่7 ǲ่㌱кਙ⎯—ผ֭7ਙऑשħਙ่⎯7ٹŴкħ₡7ʉħשγ7ŴऑऑผਙٹŴк

ЌA7 Ќਙ7ŴऑऑผਙٹŴк7 İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎⓒ7Ɔںⓒ7Ɔธⓒ7Ɔ̶ⓒ7Ɔㅡⓒ7Ｃںⓒ7Ｃธฌ

ǲㄦ7 �Ҝ7ǲゥऑкਙ⎯ħਙ่ऑผਙਙ⑾⊿7Ｃ—⎯่ف●7שħשħਙֱ่ऑผਙਙ⑾7 İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎⓒ7Ｃںⓒ7Ｃธฌ

●ㄦ7 �Ҝ7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ ⊿7Ќਙֱ่ħ่㌱่֭₡ħ7֭ٹ İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎⓒ7Ｃںⓒ7Ｃธฌ

ìㄦฌ
�Ҝ7ǲゥऑкਙ⎯ħਙ่ऑผਙਙ⑾⊿7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ ⊿7Ќਙֱ่ħ่㌱่֭₡ħ֭ٹ⊿
Ｃ—⎯่ف●7שħשħਙֱ่ऑผਙਙ⑾ฌ

İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎⓒ7Ｃںⓒ7Ｃธฌ

Ќì7 ●ǲbǲゥ7Ｃ—⎯7ש İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎⓒ7Ｃںⓒ7Ｃธฌ

ìb7 �Ҝ7Ŵ่₡7bƆA7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ 7Ŵ่₡7Ќਙֱ่ħ่㌱่֭₡ħ7֭ٹ Ḷ่кੂ7ŴٹŴħкŴ⇡к֭7ʉħשγ7ŐŴħк7こਙ—่ٹ7₡֭שħ㌱֭ฌ

ìԱฌ
�Ҝ7Ŵ่₡7bƆA̬7ǲゥऑкਙ⎯ħਙ่ऑผਙਙ⑾⊿7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ ⊿
Ќਙֱ่ħ่㌱่֭₡ħ7⊿֭ٹＣ—⎯่ف●7שħשħਙֱ่ऑผਙਙ⑾ฌ

İธⓒ7İㅡⓒ7Őธⓒ7Őㅡⓒ7İ″ⓒ7İฎⓒ7Ｃธฌ

ìＣ7 �Ҝⓒ7bƆA7Ŵ่₡7A╗ǲṲ7ǲゥऑкਙ⎯ħਙ่ऑผਙਙ⑾ⓒ7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ 7 İธⓒ7İㅡⓒ7Őธⓒ7Őㅡⓒ7İ″ⓒ7İฎⓒ7Ｃธฌ

●″7 bƆA7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ 7 İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎⓒ7Ｃںⓒ7Ｃธฌ

ì″ฌ
bƆA7ǲゥऑкਙ⎯ħਙ่ऑผਙਙ⑾⊿7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ ⊿7Ќਙֱ่ħ่㌱่֭₡ħ֭ٹ⊿
Ｃ—⎯่ف●7שħשħਙֱ่ऑผਙਙ⑾ฌ

İธⓒ7İㅡⓒ7Őธⓒ7Őㅡⓒ7İ″ⓒ7İฎⓒ7Ｃธฌ

●̶7 bγħ่Ŵ7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ 7ੂש İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎฌ

ǲ̶7 bγħ่Ŵ7�кŴこ֭ऑผਙਙ⑾7 Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎฌ

Ќ̶7 bγħ่Ŵ7╗ੂ ऑ֭7่ 7 Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎฌ

ǲ7ں A╗ǲṲ7�кŴこ֭ऑผਙਙ⑾7 İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎⓒ7Ｃںⓒ7Ｃธฌ

Ќ7ں A╗ǲṲ7╗ੂ ऑ֭7่ 7 İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎⓒ7Ｃںⓒ7Ｃธฌ

Ќb7 A╗ǲṲ7╗ੂ ऑ֭7่ 7bਙこऑਙ่่֭7ש Ќਙ่֭ฌ

ì7ں A╗ǲṲ7�кŴこ֭ऑผਙਙ⑾⊿7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ ש ⊿ੂ7╗ੂ ऑ֭7่ ⊿7Ｃ—⎯7ש İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎⓒ7Ｃںⓒ7Ｃธฌ

ЌＣ7 A╗ǲṲ7Ｃ—⎯่ف●7שħשħਙֱ่Оผਙਙ⑾7 İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎⓒ7Ｃںⓒ7Ｃธฌ

ìAฌ
bƆA7Ŵ่₡7A╗ǲṲ̬7ǲゥऑкਙ⎯ħਙ่ऑผਙਙ⑾⊿7●่שผħ่⎯ħ㌱Ŵккੂ7ƆŴ⑾֭ ⊿
Ќਙֱ่ħ่㌱่֭₡ħ֭ٹฌ

İธⓒ7İㅡⓒ7Őธⓒ7Őㅡⓒ7İ″ⓒ7İฎⓒ7Ｃธฌ

7ں● A╗ǲṲ7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ 7ੂש İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎⓒ7Ɔںⓒ7Ɔธⓒ7Ɔ̶ⓒ7Ɔㅡⓒ7Ｃںⓒ7Ｃธฌ

ǲՙ7 ●ǲbǲゥ7�кŴこ֭ऑผਙਙ⑾7 İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎⓒ7Ｃںⓒ7Ｃธฌ

●ՙ7 ●ǲbǲゥ7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ 7ੂש İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎⓒ7Ɔںⓒ7Ɔธⓒ7Ɔ̶ⓒ7Ɔㅡⓒ7Ｃںⓒ7Ｃธฌ

Ќՙ7 ●ǲbǲゥ7╗ੂ ऑ֭7่ 7 İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎⓒ7Ｃںⓒ7Ｃธฌ

ЌḚ7 ●ǲbǲゥ7╗ੂ ऑ֭7่ 7bਙこऑਙ่่֭7ש Ќਙ่֭ฌ

ìՙ7 ●ǲbǲゥ7�кŴこ֭ऑผਙਙ⑾⊿7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ ש ⊿ੂ7╗ੂ ऑ֭7่ ⊿7Ｃ—⎯7ש İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎⓒ7Ｃںⓒ7Ｃธฌ

●ธ7 ●ЌҜǲ╗ŐḶ7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ 7ੂש İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎฌ

ǲㅡ7 ╗●●Ɔ7�кŴこ֭ऑผਙਙ⑾7 İธⓒ7İ″ฌ

ǲธ7 ●ЌҜǲ╗ŐḶ7�кŴこ֭ऑผਙਙ⑾7 Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎฌ

ìҜฌ
╗֭ ㌱γ่ħ㌱Ŵк7Ő֭ف—кŴשħਙ่⎯7b—⎯שਙこ⎯7Ⓢ่ħਙ่7ӧǲAbỏ
�кŴこ֭ऑผਙਙ⑾ⓒ7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ ੂש

İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒİㄦⓒİ″ⓒ7İՙⓒ7İฎⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7Ɔںⓒ7Ɔธⓒ7Ɔ̶ⓒ7Ɔㅡฌ

●Ҝฌ
╗֭ ㌱γ่ħ㌱Ŵк7Ő֭ف—кŴשħਙ่⎯7b—⎯שਙこ⎯7Ⓢ่ħਙ่7ӧǲAbỏ7●่שผħ่⎯ħ㌱
ƆŴ⑾֭ ੂש

İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒİㄦⓒİ″ⓒ7İՙⓒ7İฎⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7Ɔںⓒ7Ɔธⓒ7Ɔ̶ⓒ7Ɔㅡฌ

ǲҜฌ
╗֭ ㌱γ่ħ㌱Ŵк7Ő֭ف—кŴשħਙ่⎯7b—⎯שਙこ⎯7Ⓢ่ħਙ่7ӧǲAbỏ
�кŴこ֭ऑผਙਙ⑾ฌ

İںⓒ7İธⓒ7İ̶ⓒ7İㅡⓒİㄦⓒİ″ⓒ7İՙⓒ7İฎⓒ7Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7Ɔںⓒ7Ɔธⓒ7Ɔ̶ⓒ7Ɔㅡฌ

ìธ7 ●ЌҜǲ╗ŐḶ7�кŴこ֭ऑผਙਙ⑾ⓒ7●่שผħ่⎯ħ㌱7ƆŴ⑾֭ 7ੂש Őںⓒ7Őธⓒ7Ő̶ⓒ7Őㅡⓒ7İㄦⓒ7İ″ⓒ7İՙⓒ7İฎฌ
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ฌںں

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦ7

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこ7

╗Ŵففħ่فฌ

ĠŴผ₡ʉŴผ֭ฌ

Ŵкฌשਙשผ⎯7֭ש7㌱γŴผŴ㌱̶ں�7

�7╗Ŵ7⎯فŴผ֭ 7Ŵ₡γ֭⎯ħ7֭ٹਙผ7こ֭שŴк7кŴ⇡֭к⎯ฌ

�7╗Ŵ7فħ⎯7ऑ֭ผこŴ่่֭שкੂ7ŴששŴ㌱γ֭₡7שਙ7שผŴ่⎯こħ֭ששผฌ

Ɔਙ⑾שʉŴผ֭

�7╗γ֭7שผŴ่⎯こħ֭ששผ7㌱Ŵ่7⎯שਙผ֭ 7—ऑ7שਙ77̶ں㌱γŴผŴ㌱֭שผ⎯7⑾ਙผ7�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯7Ŵ่₡7ОŐḶ�●ԱⓈƆ7ОA7ਙผ7ฎ7⑾ਙผ7ĠAŐ╗7ऑผਙשਙ㌱ਙк㈠7●⑾7่ ਙ7㌱γŴผŴ㌱֭שผ⎯7Ŵผ֭

⎯ऑ֭㌱ħ⑾ħ֭₡ⓒ7שγ֭7⑾ħผ⎯7שฎ7㌱γŴผŴ㌱֭שผ⎯7ਙ⑾7שγ֭7γŴผ₡ʉŴผ֭ 7Ŵผ֭فŴש7 ħਙ่Ŵк7̶ש㈠7A่7ਙऑשγ֭7₡֭⑾Ŵ—кש7 ธ7㌱γŴผŴ㌱֭שผ7Ձਙ่7فƆਙ⑾שʉŴผ֭ 7╗Ŵ7فħ⎯7ŴٹŴħкŴ⇡к֭7ʉγ่֭

ਙऑשħਙ่7㌱ਙ₡֭7ĠŐՙ7ħ⎯7ਙผ₡֭ผ֭ ₡㈠ฌ

bਙ่⎯ħ₡֭ผŴשħਙ่⎯ฌ

ǲゥ֭שผ่Ŵк7فผਙ—่₡7⎯㌱ผ֭ʉ7Ŵ⎯⎯֭こ⇡кੂฌ

╗γ֭7֭ ゥ֭שผ่Ŵк7فผਙ—่₡7⎯㌱ผ֭ʉ7Ŵ⎯⎯֭こ⇡кੂ7㌱Ŵ่7⇡֭7ਙผ₡֭ผ֭ ₡7⇡ੂ7⎯ऑ֭㌱ħ⑾ ħੂ่7ف㌱ਙ₡֭7Ḛ7ںʉγ่֭7Ŵ่7֭ ่㌱кਙ⎯—ผ֭ 7ħ⎯7⎯ऑ֭㌱ħ⑾ħ֭₡㈠7Ġਙʉ֭֭ٹผⓒ7⎯ਙこ֭7ŴऑऑผਙٹŴк⎯
ħ่㌱к—₡֭7שγ֭7فผਙ—่₡7⎯㌱ผ֭ ʉ7Ŵ⎯⎯֭こ⇡кੂ7ħ่7שγ֭7שผŴ่⎯こħ֭ששผ7⎯γħऑこ่֭שⓒ7γ่֭㌱֭7ħ7שħ⎯7่ ਙ7่ש ֭㌱֭⎯⎯Ŵผੂ7שਙ7ਙผ₡֭ผ7㌱ਙ₡֭7Ḛں㈠7╗γ֭7שŴ⇡к֭7⇡֭кਙʉ7ħ₡่֭שħ⑾ħ֭⎯
ʉγħ㌱γ7ŴऑऑผਙٹŴк7ਙऑשħਙ่⎯7ħ่㌱к—₡֭7שγ֭7֭ ゥ֭שผ่ Ŵк7فผਙ—่₡7⎯㌱ผ֭ ʉ7Ŵ⎯⎯֭こ⇡кੂ7Ŵ่₡7ʉγħ㌱γ7₡ਙ7่ ਙש㈠ฌ

Ḷऑשħਙ่7㌱ਙ₡֭7 ǲゥ֭שผ่Ŵк7فผਙ—่₡7⎯㌱ผ֭ʉ7Ŵ⎯⎯֭こ⇡кੂ7ħ่㌱к—₡֭₡﹒ฌ

ǲㄦⓒ7●ںⓒ7●ธⓒ7●ㄦⓒ7●″ⓒ7●ՙⓒ7ìㄦⓒ7ì″ⓒ7ЌAⓒ7●̶ⓒ7ìԱ7 ЌਙॅḶผ₡֭ผ7ਙऑשħਙ่7㌱ਙ₡֭7Ḛں
ǲںⓒ7ǲธⓒ7ǲ̶ⓒ7ǲㅡⓒ7ǲՙⓒ7ìՙⓒ7Ќںⓒ7Ќՙⓒ7ЌＣⓒ7ìںⓒ7ìธⓒ7ìAⓒ7Ќìⓒ7Ќ̶ⓒ7ìＣⓒ7╗7ں ù֭ ⎯ฌ

7╗Ŵ⇡к֭7̶ ㈠7ǲ่㌱кਙ⎯—ผ֭7ƆऑŴผ֭⎯ฌ

Ｃ֭⎯㌱ผħऑשħਙ่7 ОŴผ7่ש —こ⇡֭ผฌ

Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7Aк—こħ่—こⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7֭ ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡธｘֱｘｘｘธฌ

Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7Aк—こħ่—こⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7֭ ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡธｘֱｘںｘธฌ

Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7Aк—こħ่—こⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש ธ7ֱ゜ں7 ㅡ7ЌО╗7֭ں7 ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡธｘֱｘｘｘںฌ

Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7Aк—こħ่—こⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש ธ7ֱ゜ں7 ㅡ7ЌО╗7֭ں7 ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡธｘֱｘںｘںฌ

Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7ƆƆ╗ⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7֭ ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡ̶̶ֱｘｘｘธฌ

Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7ƆƆ╗ⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7֭ ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡ̶̶ֱｘںｘธฌ

Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7ƆƆ╗ⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש ธ7ֱ゜ں7 ㅡ7ЌО╗7֭ں7 ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡ̶̶ֱｘｘｘںฌ

Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7ƆƆ╗ⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש ธ7ֱ゜ں7 ㅡ7ЌО╗7֭ں7 ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡ̶̶ֱｘںｘںฌ

bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7Aк—こħ่—こⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7ゥ7ں゜ธ7AЌО╗7֭ ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡںｘֱｘｘธںฌ

bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7Aк—こħ่—こⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7ゥ7ں゜ธ7AЌО╗7֭ ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡںｘֱｘںธںฌ

bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7Aк—こħ่—こⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש ธ7ֱ゜ں7 ธ7AЌО╗7֭゜ںㅡ7ЌО╗7ゥ7ں7 ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡںｘֱｘｘںںฌ

bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7Aк—こħ่—こⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש ธ7ֱ゜ں7 ธ7AЌО╗7֭゜ںㅡ7ЌО╗7ゥ7ں7 ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡںｘֱｘںںںฌ

bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7ƆƆ╗ⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7Ṳ7ں゜ธ7AЌО╗7֭ ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡֱںںｘｘธںฌ

bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7ƆƆ╗ⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7Ṳ7ں゜ธ7AЌО╗7֭ ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡֱںںｘںธںฌ

bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7ƆƆ╗ⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש ธ7ֱ゜ں7 ธ7AЌО╗7֭゜ںㅡ7ЌО╗7ゥ7ں7 ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡֱںںｘｘںںฌ

bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7ƆƆ╗ⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש ธ7ֱ゜ں7 ธ7AЌО╗7֭゜ںㅡ7ЌО╗7ゥ7ں7 ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡֱںںｘںںںฌ

bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7Оਙкħ⎯γ֭₡7ƆƆ╗ⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7ゥ7ں㈠ㄦ7֭ ผħ֭⎯7ש่ ｘｘｘՙɱֱｘ̶ںธֱｘｘ̶̶ฌ

bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7Оਙкħ⎯γ֭₡7ƆƆ╗ⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7ゥ7ں㈠ㄦ7֭ ผħ֭⎯7ש่ ｘｘｘՙɱֱｘ̶ںธֱｘ̶̶ںฌ

bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7Оਙкħ⎯γ֭₡7ƆƆ╗ⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7ゥ7ں㈠ㄦ7゚ 7Ҝธㅡ7ゥ7ں㈠ㄦ7֭ ผħ֭⎯7ש่ ｘｘｘՙɱֱｘ̶ںธֱｘｘ̶ㅡฌ

bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7Оਙкħ⎯γ֭₡7ƆƆ╗ⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7ゥ7ں㈠ㄦ7゚ 7Ҝธㅡ7ゥ7ں㈠ㄦ7֭ ผħ֭⎯7ש่ ｘｘｘՙɱֱｘ̶ںธֱｘ̶ںㅡฌ

bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7Оਙкħ⎯γ֭₡7ƆƆ╗ⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש ธ7ֱ゜ں ㅡ7ЌО╗7֭ں ผħ֭⎯7ש่ ｘｘｘՙɱֱｘ̶ںธֱｘｘںںฌ

bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7Оਙкħ⎯γ֭₡7ƆƆ╗ⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש ธ7ֱ゜ں7 ㅡ7ЌО╗7֭ں ผħ֭⎯7ש่ ｘｘｘՙɱֱｘ̶ںธֱｘںںںฌ

bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7Оਙкħ⎯γ֭₡7ƆƆ╗ⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש ธ7ֱ゜ں7 ㅡ7ЌОƆҜ7֭ں ผħ֭⎯7ש่ ｘｘｘՙɱֱｘ̶ںธֱｘｘธธฌ

bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ7Оਙкħ⎯γ֭₡7ƆƆ╗ⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7ธֱ㌱ਙ่₡—ħ7ֱש ธ7ֱ゜ں7 ㅡ7ЌОƆҜ7֭ں ผħ֭⎯7ש่ ｘｘｘՙɱֱｘ̶ںธֱｘںธธฌ
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ธ7ں

Őਙ⎯֭こਙ—่7″שㅡㅡฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7Aк—こħ่—こⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7̶ ֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7֭ ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡ̶ɱֱｘｘｘںฌ

Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7Aк—こħ่—こⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7̶ ֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7֭ ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡ̶ɱֱｘںｘںฌ

Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7Aк—こħ่—こⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7̶ ֱ㌱ਙ่₡—ħ7ֱש ธ7ֱ゜ں7 ㅡ7ЌО╗7֭ں7 ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡ̶ɱֱｘｘｘธฌ

Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7Aк—こħ่—こⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7̶ ֱ㌱ਙ่₡—ħ7ֱש ธ7ֱ゜ں7 ㅡ7ЌО╗7֭ں7 ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡ̶ɱֱｘںｘธ

Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7ƆƆ╗ⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7̶ ֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7֭ ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡ̶ɱֱｘｘｘ̶ฌ

Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7ƆƆ╗ⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7̶ ֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7֭ ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡ̶ɱֱｘںｘ̶ฌ

Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7ƆƆ╗ⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7̶ ֱ㌱ਙ่₡—ħ7ֱש ธ7ֱ゜ں7 ㅡ7ЌО╗7֭ں7 ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡ̶ɱֱｘｘｘㅡฌ

Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7ƆƆ╗ⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7̶ ֱ㌱ਙ่₡—ħ7ֱש ธ7ֱ゜ں7 ㅡ7ЌО╗7֭ں7 ผħ֭⎯7ש่ ｘｘ″ㅡㅡֱㅡㅡ̶ɱֱｘںｘㅡฌ

7╗Ŵ⇡к֭7ㅡ㈠7Ｃħ⎯ऑкŴੂ7ìħ7שƆऑŴผ֭⎯ฌ

Ｃ֭⎯㌱ผħऑשħਙ่7 ОŴผ7่ש —こ⇡֭ผฌ

Ｃħ⎯ऑкŴੂ7ਙ่кੂ

″ㅡㅡ7ĠAŐ╗7ՁbＣ7Ｃħ⎯ऑкŴੂ7ӧਙऑשħਙ่7Ҝㄦỏ7 ｘｘ″ㅡㅡֱՙ″̶ｘֱｘｘｘںฌ

″ㅡㅡ7ĠAŐ╗7Ձਙ㌱Ŵк7Ḷऑ֭ผŴשਙผ7●่֭שผ⑾Ŵ㌱֭7ӧਙऑשħਙ่7Ҝㅡỏ7 ｘｘ″ㅡㅡֱՙ″̶ｘֱںｘｘںฌ

″ㅡㅡ7�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯7ՁbＣ7Ｃħ⎯ऑкŴੂ7ӧਙऑשħਙ่7Ҝㄦỏ7 ｘｘ″ㅡㅡֱㅡㅡ̶ｘֱｘｘｘธฌ

″ㅡㅡ7ОŐḶ�●ԱⓈƆ7ОA7ՁbＣ7Ｃħ⎯ऑкŴੂ7ӧਙऑשħਙ่7Ҝㄦỏ7 ｘｘ″ㅡㅡֱㅡㅡ̶ｘֱｘｘｘธฌ

″ㅡㅡ7ĠAŐ╗7Ձ֭فŴ㌱ੂ7₡ħ⎯ऑкŴੂ7ìħ7שӧਙऑשħਙ่7Ҝㄦ7ֱ 7Ｃ֭ٹħ㌱֭7Ő֭7̔ٹ ỏ7 ｘｘ″ㅡㅡֱㅡㅡ̶ｘֱｘｘｘธฌ

Ｃħ⎯ऑкŴੂ7ʉħשγ7Ŵк—こħ่—こ7こ֭֭שผ7㌱ਙ֭ٹผฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7ĠAŐ╗7ՁbＣ7Ｃħ⎯ऑкŴੂ7ӧਙऑשħਙ่7Ҝㄦỏӧںỏ7 ｘｘ″ㅡㅡֱՙ″̶ｘֱｘｘںںฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7ĠAŐ╗7ՁbＣ7Ｃħ⎯ऑкŴੂ7ӧਙऑשħਙ่7Ҝㄦỏӧธỏ7 ｘｘ″ㅡㅡֱՙ″̶ｘֱｘںںں

Ｃħ⎯ऑкŴੂ7ʉħשγ7Ŵк—こħ่—こ7㌱ਙ֭ٹผฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7ĠAŐ╗7Ձਙ㌱Ŵк7Ḷऑ֭ผŴשਙผ7●่֭שผ⑾Ŵ㌱֭7ӧਙऑשħਙ่7Ҝㅡỏӧںỏ7 ｘｘ″ㅡㅡֱՙ″̶ｘֱںｘںںฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7ĠAŐ╗7Ձਙ㌱Ŵк7Ḷऑ֭ผŴשਙผ7●่֭שผ⑾Ŵ㌱֭7ӧਙऑשħਙ่7Ҝㅡỏӧธỏ7 ｘｘ″ㅡㅡֱՙ″̶ｘֱںںںں

Őਙ⎯֭こਙ—่7″שㅡㅡ7�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯7ՁbＣ7Ｃħ⎯ऑкŴੂ7ӧਙऑשħਙ่7Ҝㄦỏӧںỏ7 ｘｘ″ㅡㅡֱㅡㅡ̶ｘֱｘｘｘںฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7ОŐḶ�●ԱⓈƆ7ОA7ՁbＣ7Ｃħ⎯ऑкŴੂ7ӧਙऑשħਙ่7Ҝㄦỏӧںỏ7 ｘｘ″ㅡㅡֱㅡㅡ̶ｘֱｘｘｘںฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7ĠAŐ╗7Ձ֭فŴ㌱ੂ7₡ħ⎯ऑкŴੂ7ìħ7שӧਙऑשħਙ่7Ҝㄦỏӧںỏ7 ｘｘ″ㅡㅡֱㅡㅡ̶ｘֱｘｘｘںฌ

Ｃħ⎯ऑкŴੂ7ʉħשγ7ƆƆ╗7こ֭֭שผ7㌱ਙ֭ٹผฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7ĠAŐ╗7ՁbＣ7Ｃħ⎯ऑкŴੂ7ӧਙऑשħਙ่7Ҝㄦỏӧںỏ7 ｘｘ″ㅡㅡֱՙ″̶ｘֱｘｘธںฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7ĠAŐ╗7ՁbＣ7Ｃħ⎯ऑкŴੂ7ӧਙऑשħਙ่7Ҝㄦỏӧธỏ7 ｘｘ″ㅡㅡֱՙ″̶ｘֱｘںธںฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7ĠAŐ╗7Ձਙ㌱Ŵк7Ḷऑ֭ผŴשਙผ7●่֭שผ⑾Ŵ㌱֭7ӧਙऑשħਙ่7Ҝㅡỏӧںỏ7 ｘｘ″ㅡㅡֱՙ″̶ｘֱںｘธںฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7ĠAŐ╗7Ձਙ㌱Ŵк7Ḷऑ֭ผŴשਙผ7●่֭שผ⑾Ŵ㌱֭7ӧਙऑשħਙ่7Ҝㅡỏӧธỏ7 ｘｘ″ㅡㅡֱՙ″̶ｘֱںںธںฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯7ՁbＣ7Ｃħ⎯ऑкŴੂ7ӧਙऑשħਙ่7Ҝㄦỏӧںỏ7 ｘｘ″ㅡㅡֱㅡㅡ̶ｘֱｘｘںںฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7ОŐḶ�●ԱⓈƆ7ОA7ՁbＣ7Ｃħ⎯ऑкŴੂ7ӧਙऑשħਙ่7Ҝㄦỏӧںỏ7 ｘｘ″ㅡㅡֱㅡㅡ̶ｘֱｘｘںںฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7ĠAŐ╗7Ձ֭فŴ㌱ੂ7₡ħ⎯ऑкŴੂ7ìħ7שӧਙऑשħਙ่7Ҝㄦỏӧںỏ7 ｘｘ″ㅡㅡֱㅡㅡ̶ｘֱｘｘںںฌ

ӧںỏ7 bਙ֭ٹผ⎯7ऑผਙٹħ₡֭₡7Ŵผ֭ 7㌱ਙこऑŴשħ⇡к֭7ʉħשγ7שγ֭7̶ ֱħ่7ӧՙ″7ここỏ7Ⓢ่ħ֭ٹผ⎯Ŵк7İ—่㌱שħਙ่7Աਙゥ7Ŵ่₡7Őਙ⎯֭こਙ—่7שbਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡7֭ ่㌱кਙ⎯—ผ֭ к֭⎯㈠ฌੂש⎯7
ӧธỏ7 bਙ֭ٹผ7ऑผਙٹħ₡֭₡7ħ⎯7㌱ਙこऑŴשħ⇡к֭7ʉħשγ7שγ֭7̶ ㈠ㄦֱħ่7ӧฎɱ7ここỏ7Ⓢ่ħ֭ٹผ⎯Ŵк7İ—่㌱שħਙ่7Աਙゥ7Ŵ่₡7�ħ֭к₡7Ҝਙ—่7֭ש ่㌱кਙ⎯—ผ֭7⎯ੂשк֭⎯㈠ฌ

7╗Ŵ⇡к֭7̶ ㈠7ǲ่㌱кਙ⎯—ผ֭7ƆऑŴผ֭⎯ฌ

Ｃ֭⎯㌱ผħऑשħਙ่7 ОŴผ7่ש —こ⇡֭ผฌ
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ฌ̶ں

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦ7

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこ7

7╗Ŵ⇡к֭7ㄦ㈠7╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שħਙ่7ƆऑŴผ֭⎯ฌ

Ｃ֭⎯㌱ผħऑשħਙ่7 ОŴผ7่ש —こ⇡֭ผฌ

╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שਙผ7ʉħשγਙ—7שǲ่㌱кਙ⎯—ผ֭ 7 ｘｘ″ㅡㅡֱㅡㅡ̶ՙֱｘｘｘںฌ

╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שਙผ7ʉħשγ7Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7Aк—こħ่—こⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7̶ ֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7 ｘｘ″ㅡㅡֱㅡㅡ̶ฎֱｘｘｘں

╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שਙผ7ʉħשγ7Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7Aк—こħ่—こⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7̶ ֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7 ｘｘ″ㅡㅡֱㅡㅡ̶ฎֱｘںｘں

╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שਙผ7ʉħשγ7Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7Aк—こħ่—こⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7̶ ֱ㌱ਙ่₡—ħ7ֱש ธ7ЌО╗7゜ں7 ｘｘ″ㅡㅡֱㅡㅡ̶ฎֱｘｘｘธ

╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שਙผ7ʉħשγ7Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7Aк—こħ่—こⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7̶ ֱ㌱ਙ่₡—ħ7ֱש ธ7ЌО╗7゜ں7 ｘｘ″ㅡㅡֱㅡㅡ̶ฎֱｘںｘธ

╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שਙผ7ʉħשγ7Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7ƆƆ╗ⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7̶ ֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7 ｘｘ″ㅡㅡֱㅡㅡ̶ฎֱｘｘｘ̶ฌ

╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שਙผ7ʉħשγ7Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7ƆƆ╗ⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7̶ ֱ㌱ਙ่₡—ħ7ֱש 7Ҝธｘ7 ｘｘ″ㅡㅡֱㅡㅡ̶ฎֱｘںｘ̶ฌ

╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שਙผ7ʉħשγ7Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7ƆƆ╗ⓒ7ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผⓒ7̶ ֱ㌱ਙ่₡—ħ7ֱש ธ7ЌО╗7゜ں7 ｘｘ″ㅡㅡֱㅡㅡ̶ฎֱｘｘｘㅡฌ

╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שਙผ7ʉħשγ7Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7ƆƆ╗ⓒ7Ｃħ⎯ऑкŴੂ7㌱ਙ֭ٹผⓒ7̶ ֱ㌱ਙ่₡—ħ7ֱש ธ7ЌО╗7゜ں7 ｘｘ″ㅡㅡֱㅡㅡ̶ฎֱｘںｘㅡฌ

7╗Ŵ⇡к֭7″㈠7Ҝħ⎯㌱֭ккŴ่֭ਙ—⎯7A㌱㌱֭⎯⎯ਙผħ֭⎯ฌ

Ｃ֭⎯㌱ผħऑשħਙ่7 ОŴผ7่ש —こ⇡֭ผฌ

Ḛผਙ—่₡7Ɔ㌱ผ֭ ʉ7A⎯⎯֭こ⇡кੂ7ìħשӧںỏ7 ｘｘ″ㅡㅡֱㅡㅡ̶ֱںｘｘｘںฌ

Ḛผਙ—่₡7Ɔ㌱ผ֭ ʉ7A⎯⎯֭こ⇡кੂ7ìħשӧธỏ7 ｘｘ″ㅡㅡֱㅡㅡ̶ֱںｘｘｘธฌ

Ҝਙ—่שħ่7فƆ㌱ผ֭ ʉ⎯7Ŵ่₡7Ɔऑผħ่7⎯ف ｘｘ″ㅡㅡֱㅡㅡธㅡֱｘｘｘںฌ

ĠŴผ₡ʉŴผ֭ 7ìħ7ש⑾ਙผ7こਙ—่שħ่7فŴ7Őਙ⎯֭こਙ—่7″שㅡㅡ7Ġ֭Ŵ₡7こਙ—่ש7שਙ7Ŵ7Ｃ●Ќ7ผŴħк7ӧħ่㌱к—₡֭⎯7㌱кħऑ⎯7⑾ਙผ7⎯ੂここ֭שผħ㌱Ŵк
Ŵ่₡7Ŵ⎯ੂここ֭שผħ㌱Ŵк7ผŴħк⎯ỏฌ

ｘｘ″ㅡㅡֱㄦ̶ｘֱںｘｘںｘฌ

ⓈֱԱਙк7שこਙ—่שħ่7فìħ7ש⑾ਙผ7Ⓢ่ħ֭ٹผ⎯Ŵк7Ġਙ—⎯ħ่7ف ｘｘ″ㅡㅡֱㅡㅡธ̶ֱｘｘｘںฌ

Ⓢ่ħ֭ٹผ⎯Ŵк7bкħऑ7⑾ਙผ7ŐŴħк7ਙผ7ÛŴкк7Ҝਙ—่7ש ｘ̶ｘㅡㅡֱㅡںｘ̶ֱｘｘｘںฌ

ธㅡ7●่㌱γ֭⎯7ਙ⑾7Ɔੂここ֭שผħ㌱7ӧ╗ਙऑ7ĠŴשỏ7ŐŴħк7 ｘ̶ｘㅡㅡֱㅡธｘｘֱｘｘｘںฌ

ธㅡ7●่㌱γ֭⎯7ਙ⑾7A⎯ੂここ֭שผħ㌱7ӧḚỏ7ŐŴħк7 ｘ̶ｘㅡㅡֱㅡธｘֱںｘｘｘںฌ

Ḛผਙ—่₡7bкŴこऑ7⑾ਙผ7⎯ੂここ֭שผħ㌱7ਙผ7Ŵ⎯ੂここ֭שผħ㌱7ผŴħк7 ｘ̶ｘㅡㅡֱㅡธｘธֱｘｘｘںฌ

Ɔ่Ŵऑ7Őħ่7⎯فìħ7שӧ—⎯֭₡7⑾ਙผ7Ŵ⎯⎯֭こ⇡кੂ7שਙ7Ŵ7Ｃ●Ќ7⎯่֭⎯ਙผỏ7 ｘｘ″ㅡㅡֱㅡㅡ̶ธֱｘｘｘںฌ

bਙ֭ٹผ7bкŴこऑ7A⎯⎯֭こ⇡кੂ7 ｘｘ″ㅡㅡֱㅡㅡ̶ㅡֱｘｘｘںฌ

╗֭ ผこħ่Ŵк7Աкਙ㌱*ⓒ7̶ںここ7Ҝㅡ7Ҝਙ—่שħ่7فƆ㌱ผ֭ ʉ⎯7 ｘｘｘ″ㄦֱｘ̶ｘㄦֱｘｘｘںฌ

Ⓢֱ⇡ਙк7שҜਙ—่שħ่7فԱผŴ㌱*֭ ħਙ่7Աㅡỏ7ש7ӧਙऑש่—ⓒ7ธֱħ่7ऑħऑ֭7こਙש ｘｘ″ㅡㅡֱՙ″ںｘֱｘｘｘںฌ

Ձ7ֱ 7Ҝਙ—่שħ่7فԱผŴ㌱*֭ ħਙ่7Աㄦỏ7ש7ӧਙऑفħ่ש่—ਙผ7ธֱħ่㌱γ7ऑħऑ֭7ਙผ7ऑŴ่֭к7こਙ⑾7ש ｘｘ″ㅡㅡֱՙ″ֱںںｘｘｘںฌ

ӧںỏ7 bਙこऑŴשħ⇡к֭7ʉħשγ7שγ֭7̶ ֱħ่7ӧՙ″7ここỏ7Ⓢ่ħ֭ٹผ⎯Ŵк7İ—่㌱שħਙ่7Աਙゥ7Ŵ่₡7Őਙ⎯֭こਙ—่7שbਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡7֭ ่㌱кਙ⎯—ผ֭7⎯ੂשк֭⎯㈠ฌ
ӧธỏ7 bਙこऑŴשħ⇡к֭7ʉħשγ7שγ֭7̶ ㈠ㄦֱħ่7ӧฎɱ7ここỏ7Ⓢ่ħ֭ٹผ⎯Ŵк7İ—่㌱שħਙ่7Աਙゥ7Ŵ่₡7�ħ֭к₡7Ҝਙ—่7֭ש ่㌱кਙ⎯—ผ֭ к֭⎯㈠ฌੂש⎯7
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ㅡ7ں

Őਙ⎯֭こਙ—่7″שㅡㅡฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

Ɔऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯

ĠAŐ╗ⓒ7�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯ⓒ7Ŵ่₡

ОŐḶ�●ԱⓈƆ7ОAฌ

�—่㌱שħਙ่Ŵк7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯ฌ

●่ऑ—ש⎯ฌ
Ⓢ⎯֭ผֱ ⎯֭к֭㌱שŴ⇡к֭⊿7⎯่֭⎯ਙผ7֭שผこħ่Ŵк⎯7ผŴש₡7֭שਙ7ㅡธ㈠ㅡ7Ћ₡㌱㈠7Ɔ֭֭
ਫA㌱㌱—ผŴ㌱ੂ㈚7ਙ่7ऑŴ7֭فธｘ7⑾ਙผ7⎯่֭⎯ਙผ7ਙऑשħਙ่⎯㈠ฌ

Ḷ—שऑ—שฌ
Ɔħ่فк֭7ธֱʉħผ֭ γ7֭שħ㌱֭7ʉħٹ7₡֭ ħשγ֭ผ7ㅡॅธｘ7こA゜ĠAŐ╗ⓒ7кħ่֭Ŵผ7ʉħשγ
ผ֭—שこऑ֭ผŴ֭ש 7ਙผ7ħ่ऑ—7⊿שਙผ7㌱ਙこऑк֭֭שкੂ7₡ħفħשŴк7ਙ—שऑ—7⎯שʉħשγ
�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯7㌱ਙここ—่ħ㌱Ŵשħਙ่7ӧ●╗ì7ㄦ㈠ｘ7ں㌱ਙこऑкħŴ่שỏⓒ7ਙผ
ОŐḶ�●ԱⓈƆ7ОA7ӧ㌱ਙこऑкħŴ่7שʉħשγ7ऑผਙ⑾ħк֭7̶ ㈠ｘธỏ㈠ฌ

●⎯ਙкŴשħਙ่ฌ
●่ऑ—ש゜ਙ—שऑ—7שħ⎯ਙкŴשħਙ่7ש₡7֭ש⎯֭שਙ7″ｘｘ Ћผこ⎯㈠ฌ

Ձਙ㌱Ŵк7₡ħ⎯ऑкŴੂ7ਙऑשħਙ่⎯ฌ

ՁbＣ7₡ħ⎯ऑкŴੂฌ
A่7ਙऑשħਙ่Ŵк77ںں₡ħفħשⓒ7ธ7кħ่֭7ħ่ف֭שผŴк7ՁbＣ7₡ħ⎯ऑкŴੂ7ਙऑ֭ผŴ7⎯֭שʉħשγ7Ŵ
⑾кਙŴשħ่7فਙผ7⑾ħゥ֭₡7₡֭㌱ħこŴк7ऑਙħ่ש㈠7●7₡שħ⎯ऑкŴੂ⎯7֭ 7ӧ¤�ⓒ⎯שħ่—7فħ่֭֭ผħ่ف่
¤bⓒ7¤Őⓒ7ìⓒ7Ḷγこ⎯7Ŵ่₡7こЋỏⓒ7こAⓒ7Ŵ่₡7ऑ֭ผ㌱่֭7שਙ⑾7ผŴ่֭ف㈠7╗γ֭7₡ħ⎯ऑкŴੂ
㌱Ŵ่7⇡֭7㌱ਙ่⑾ħف—ผ֭ ผ่֭שਙ7Ŵкש₡7 Ŵש֭⇡7֭שʉ่֭֭7⎯֭к֭㌱₡7₡֭שħ⎯ऑкŴੂ
ਙऑשħਙ่⎯㈠7Ｃħ⎯ऑкŴੂ7⎯֭ששħ่7⎯فŴผ֭ 7ऑผ֭ ֱ㌱ਙ่⑾ħف—ผ֭ ₡7Ŵש7שγ֭7⑾Ŵ㌱שਙผੂ
Ŵ㌱㌱ਙผ₡ħ่ש7فਙ7שγ֭7⎯שŴ่₡Ŵผ₡7שผŴ่⎯こħ֭ששผ7㌱ਙ่⑾ħف—ผŴשħਙ่㈠7╗γ֭ੂ7㌱Ŵ่
⇡֭7ผ֭ ֱ㌱ਙ่⑾ħف—ผ֭ ₡7ħ่7שγ֭7⑾ħ֭к₡7—⎯ħ่7֭ف ħשγ֭ผ7ĠAŐ╗ⓒ7�ḶⓈЌＣA╗●ḶЌ

⑾ħ֭к₡⇡—⎯ⓒ7ਙผ7ОŐḶ�●ԱⓈƆ7ОA7㌱ਙここ—่ħ㌱Ŵשħਙ่⎯㈠ฌ

ՁbＣ7₡ħ⎯ऑкŴੂ7ʉħשγ7кਙ㌱Ŵк7ਙऑ֭ผŴשਙผ7ħ่֭שผ⑾Ŵ㌱֭ฌ
A่7ਙऑשħਙ่Ŵк7ںㅡֱ₡ħفħשⓒ7ธֱкħ่֭7ħ่ف֭שผŴк7ՁbＣ7₡ħ⎯ऑкŴੂ7ਙऑ֭ผŴ7⎯֭שʉħשγ7Ŵ
⑾кਙŴשħ่7فਙผ7⑾ħゥ֭₡7₡֭㌱ħこŴк7ऑਙħ่ש㈠7╗γ֭7ՁḶ●7ħ่㌱к—₡֭⎯7Ŵкк7⑾֭ Ŵש—ผ֭ ⎯7Ŵ่₡
⑾—่㌱שħਙ่Ŵкħ7ੂשŴٹŴħкŴ⇡к֭7ħ่7שγ֭7ผ֭ ₡֭₡₡γ7Ŵ่7ŴשкŴผ7₡ħ⎯ऑкŴੂ7ʉħ—ف
ธֱ⇡—ששਙ่7㌱ਙ่⑾ħف—ผŴשħਙ่7㌱ŴऑŴ⇡ħкħ7₡ੂשħผ֭ ㌱שкੂ7Ŵש7שγ֭7₡ħ⎯ऑкŴੂ
ħ่֭שผ⑾Ŵ㌱֭㈠7╗γ֭7ՁḶ●7Ŵк⎯ਙ7γŴ⎯7ਙऑשħਙ่Ŵк7ऑŴ⎯⎯ʉਙผ₡7ऑผਙ֭ש㌱שħਙ่7⑾ਙผ
⎯֭㌱—ผ֭ 7ਙऑ֭ผŴשħਙ่⎯㈠7╗γ֭7ՁḶ●7ħ⎯7ਙ่кੂ7ŴٹŴħкŴ⇡к֭7ਙ่7שγ֭7″ㅡㅡ7ĠAŐ╗
Ġ֭Ŵ₡7こਙ—่7שŴ่₡7�ħ֭к₡7こਙ—่ש7שผŴ่⎯こħ֭ששผ⎯㈠ฌ

�ਙผ7こਙผ֭ 7ħ่⑾ਙผこŴשħਙ่7ਙ่7שγ֭7ՁḶ●7㌱ਙ่⑾ħف—ผŴשħਙ่7ਙऑשħਙ่⎯7ਙผ
⑾—ผשγ֭ผ7⑾—่㌱שħਙ่Ŵкħש7ੂשγŴש7שγ֭7ՁḶ●7ਙ⑾⑾֭ ผ⎯ⓒ7⎯֭֭7Aऑऑ่֭₡ħゥ7Ｃ̬7Ձਙ㌱Ŵк
Ḷऑ֭ผŴשਙผ7●่֭שผ⑾Ŵ㌱֭7ӧՁḶ●ỏ7ħ่7שγ֭7Őਙ⎯֭こਙ—่7″שㅡㅡ7╗֭ こऑ֭ผŴש—ผ֭
╗ผŴ่⎯こħ֭ששผ7Оผਙ₡—㌱7שҜŴ่—Ŵк7ӧｘｘฎｘɱֱｘธｘｘֱㅡՙธฎỏⓒ7ŴٹŴħкŴ⇡к֭7ਙ่
ผਙ⎯֭こਙ—่ש㈠㌱ਙこ㈠

Ġ—こħ₡ħ7ੂשкħこħש⎯ฌ
ｘॅɱㄦ੧7ผ֭ кŴשħ7֭ٹγ—こħ₡ħੂשฌ

Ⓢऑ₡Ŵש7֭שħこ֭ฌ
կ7ｘ㈠ㄦ7⎯֭㌱㈠7ऑ֭ผ7⎯่֭⎯ਙผฌ

A㌱㌱—ผŴ㌱ੂ7ӧ₡֭⑾Ŵ—к7ש㌱ਙ่⑾ħف—ผŴשħਙ่ỏ7О╗7ںｘｘฌ
ĠAŐ╗7ƆשŴ่₡Ŵผ₡̬7㌫ｘ㈠ںㄦ7¤bฌ

ĠAŐ╗7ǲ่γŴ่㌱֭₡̬7㌫ｘ㈠7ں¤bฌ

�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯̬7㌫ｘ㈠ںㄦ7¤bฌ

ОŐḶ�●ԱⓈƆ7ОA̬7㌫ｘ㈠ںㄦ7¤bฌ

Оγੂ⎯ħ㌱Ŵк7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯ฌ

ҜŴ֭שผħŴк7⎯֭к֭㌱שħਙ่ฌ
ǲこ֭ผ⎯ਙ่7ऑผਙٹħ₡֭⎯7Ŵ7ٹŴผħ֭7ੂשਙ⑾7Őਙ⎯֭こਙ—่7שऑผਙ₡—㌱7שʉħשγ7ٹŴผħਙ—⎯
ऑผਙ₡—㌱7שਙऑשħਙ่⎯7Ŵ่₡7㌱ਙ่⑾ħف—ผŴשħਙ่⎯7ħ่㌱к—₡ħ่7فこŴ֭שผħŴк⎯7ਙ⑾
㌱ਙ่⎯שผ—㌱שħਙ่7שγŴ7ש㌱Ŵ่7⇡֭7֭ ゥऑ֭㌱ש₡7֭שਙ7ऑ֭ผ⑾ਙผこ7ʉ֭кк7ħ่7Ŵ7ʉħ₡֭
ผŴ่7֭فਙ⑾7Ŵऑऑкħ㌱Ŵשħਙ่⎯㈠7╗γ֭7Őਙ⎯֭こਙ—่7שऑผਙ₡—㌱7שħ่⑾ਙผこŴשħਙ่
ऑผ֭ ֭*ਙ7こŴשγ֭7ऑ—ผ㌱γŴ⎯֭ผ7שħ₡֭7⑾ਙผ7—ف₡֭₡7Ŵ⎯7Ŵ7่֭ש₡7ħ⎯7ħ่֭ש่֭⎯ 7Ŵ่
ŴऑऑผਙऑผħŴ7֭ש⎯֭к֭㌱שħਙ่7⑾ਙผ7שγ֭7Ŵऑऑкħ㌱Ŵשħਙ่㈠7●7שħ⎯7שγ֭7ऑ—ผ㌱γŴ⎯֭ผɸ⎯
⎯ਙк֭7ผ֭ ⎯ऑਙ่⎯ħ⇡ħкħש7ੂשਙ7こŴ*֭ 7Ŵ7㌱Ŵผ֭ ⑾—к7Ŵ่Ŵкੂ⎯ħ⎯7ਙ⑾7Ŵкк7ऑผਙ㌱֭⎯⎯
ऑŴผŴこ֭֭שผ⎯7ӧ⎯—㌱γ7Ŵ⎯7Ŵкк7㌱γ֭こħ㌱Ŵк7㌱ਙこऑਙ่่֭ש⎯ⓒ7֭שこऑ֭ผŴש—ผ֭ ⓒ
ऑผ֭ ⎯⎯—ผ֭ ⓒ7⑾кਙʉ7ผŴ֭שⓒ7Ŵ⇡ผŴ⎯ħ֭ٹ⎯ⓒ7㌱ਙ่שŴこħ่Ŵ่ש⎯ⓒ7֭ ㌱㈠ỏⓒ7ʉγ่֭ש
⎯ऑ֭㌱ħ⑾ ħੂ่7فऑผਙ₡—㌱שⓒ7こŴ֭שผħŴк⎯ⓒ7ਙऑשħਙ่⎯7Ŵ่₡7㌱ਙこऑਙ่่֭7⎯ש⑾ਙผ7שγ֭
ऑŴผשħ㌱—кŴผ7Ŵऑऑкħ㌱Ŵשħਙ่㈠7ǲこ֭ผ⎯ਙ่7Оผਙ㌱֭⎯⎯7ҜŴ่Ŵ֭فこ่֭7שħ⎯7่ ਙ7שħ่7Ŵ
ऑਙ⎯ħשħਙ่7שਙ7֭ γ֭ש7ਙ⑾7ੂשħ⇡ħкħשγ֭7㌱ਙこऑŴש7֭֭שŴผŴ่—ف7ਙผ7֭שŴк—Ŵٹ
ऑผਙ㌱֭⎯⎯7⑾к—ħ₡7ਙผ7ਙשγ֭ผ7ऑผਙ㌱֭⎯⎯7ऑŴผŴこ֭֭שผ⎯7ʉħשγ7שγ֭7ऑผਙ₡—㌱שⓒ
ਙऑשħਙ่⎯ⓒ7㌱ਙ่⑾ħف—ผŴשħਙ่7ਙผ7こŴ֭שผħŴк⎯7ਙ⑾7㌱ਙ่⎯שผ—㌱שħਙ่7⎯֭к֭㌱֭ש₡㈠ฌ

bਙ่⑾ਙผこŴ่㌱֭7שਙ7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯7ӧ㌫̶7∵ƆħفこŴべỏฌ
╗֭ ㌱γ่ਙкਙ7ੂفк֭Ŵ₡֭ผ⎯γħऑⓒ7Ŵ₡ٹŴ่㌱֭₡7こŴ่—⑾Ŵ㌱ש—ผħ่֭ש7ف㌱γ่ħ׀—֭⎯ⓒ
Ŵ่₡7⎯שŴשħ⎯שħ㌱Ŵк7ऑผਙ㌱֭⎯⎯7㌱ਙ่שผਙк7֭ ่⎯—ผ֭ 7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่7㌱ਙ่⑾ਙผこŴ่㌱֭
7㌫̶㈠ฌש⎯7к֭Ŵשਙ7Ŵש

ǲк֭㌱שผħ㌱Ŵк7㌱ਙ่่֭㌱שħਙ่⎯ฌ

�ħ֭к₡7bਙここ—่ħ㌱Ŵשਙผ7㌱ਙ่่֭㌱שħਙ่⎯ฌ

Ҝਙ₡֭к7 Оਙʉ֭ผ7Ŵ่₡7⎯่֭⎯ਙผ7֭ש ผこħ่Ŵк⎯ฌ

″ㅡㅡ7Ġ֭Ŵ₡7ӧĠAŐ╗ỏฌ
bŴऑשħٹŴ₡7֭ש⎯㌱ผ֭ ʉ7֭שผこħ่Ŵк⎯
ऑ֭ผこŴ่่֭שкੂ7⑾ħゥ֭₡7שਙ7֭שผこħ่Ŵк7⇡кਙ㌱*ฌ

7″ㅡㅡ7Ġ֭Ŵ₡7ӧ�ḶⓈЌＣA╗●ḶЌ

⑾ħ֭к₡⇡—⎯゜ОŐḶ�●ԱⓈƆỏฌ

bਙこऑผ֭ ⎯⎯ħਙ่7⎯㌱ผ֭ ʉ7֭שผこħ่Ŵк⎯
ऑ֭ผこŴ่่֭שкੂ7⑾ħゥ֭₡7שਙ7שγ֭7֭שผこħ่Ŵк
⇡кਙ㌱*ฌ

″ㅡㅡ7�ħ֭к₡7Ҝਙ—่7שӧĠAŐ╗ỏ7
bŴऑשħٹŴ7֭ש⎯㌱ผ֭ ʉ7֭שผこħ่Ŵк⎯
ऑ֭ผこŴ่่֭שкੂ7⑾ħゥ֭₡7שਙ7שγ֭7֭שผこħ่Ŵк
⇡кਙ㌱*ฌ

″ㅡㅡ7ŐŴħк7ӧĠAŐ╗ỏฌ
bਙこऑผ֭ ⎯⎯ħਙ่7⎯㌱ผ֭ ʉ7ऑ֭ผこŴ่่֭שкੂ
⑾ħゥ֭₡7שਙ7⑾ผਙ่7שऑŴ่֭кฌ

bਙここ—่ħ㌱Ŵשħਙ่7֭ש ผこħ่Ŵк⎯ฌ

″ㅡㅡ7Ġ֭Ŵ₡゜�ħ֭к₡7 bкħऑ⎯7ऑ֭ผこŴ่่֭שкੂ7⑾ħゥ֭₡7שਙ7֭שผこħ่Ŵк7⇡кਙ㌱*ฌ

″ㅡㅡ7ŐŴħк7 bкħऑ⎯7ऑ֭ผこŴ่่֭שкੂ7⑾ħゥ֭₡7שਙ7⑾ผਙ่7שऑŴ่֭кฌ
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ㄦฌں

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこ7

ҜŴ֭שผħŴк⎯7ਙ⑾7㌱ਙ่⎯שผ—㌱שħਙ่ฌ

ҜŴ֭שผħŴк⎯7ਙ⑾7㌱ਙ่⎯שผ—㌱שħਙ่
ӧ⎯שŴħ่к֭⎯⎯7⎯֭֭שк7γਙ—⎯ħ่7ف⑾ਙผ7⇡ħਙ֭ש㌱γ่ਙкਙف ⓒੂ
ऑγŴผこŴ㌱֭—שħ㌱Ŵк7ħ่₡—⎯שผħ֭⎯ⓒ7Ŵ่₡7⎯Ŵ่ħשŴผੂ7Ŵऑऑкħ㌱Ŵשħਙ่⎯ỏฌ

Ġਙ—⎯ħ่7فŴ่₡7⎯שŴ่₡Ŵผ₡7こ֭֭שผ7㌱ਙ֭ٹผฌ

7ƆƆ╗ฌ″ں�7̶

bਙ֭ٹผ7Ḷֱผħ่فฌ

�7Ա—่ŴֱЌฌ

Ҝਙ—่שħ่فฌ
╗γ֭7″ㅡㅡŐ7ŴששŴ㌱γ֭⎯7₡ħผ֭ ㌱שкੂ7שਙ7Ŵ7ʉŴкк7ਙผ7Ŵ7Ｃ●Ќ7ผŴħк㈠7╗γ֭7″ㅡㅡĠ
ħ่⎯שŴкк⎯7ħ่7Ŵ7㌱ਙ่่֭㌱שħਙ่7γ֭Ŵ₡7ਙผ7—่ħ֭ٹผ⎯Ŵк7γ֭Ŵ₡7こਙ—่₡7₡֭שħผ֭ ㌱שкੂ
ਙ่7Ŵ7⎯่֭⎯ਙผ7Ŵ⎯⎯֭こ⇡к ⓒੂ7ŴऑŴผ7ש⑾ผਙこ7Ŵ7⎯่֭⎯ਙผ7Ŵ⎯⎯֭こ⇡кੂ7—⎯ħ่7فŴ
—่ħ֭ٹผ⎯Ŵк7γ֭Ŵ₡ⓒ7ਙผ7שਙ7Ŵ7Ｃ●Ќ7ผŴħк7—⎯ħ่7فŴ่7ਙऑשħਙ่Ŵк7こਙ—่שħ่7ف㌱кħऑ㈠ฌ

Ɔऑ֭㌱ħŴк7こਙ—่שħ่7ف㌱ਙ่⎯ħ₡֭ผŴשħਙ่⎯ฌ
Ɔ֭֭7ਫҜਙ—่שħ่7ف*ħ7⎯ש⑾ਙผ7″ㅡㅡĠ㈚7ਙ่7ऑŴ7֭فธ″7⑾ਙผ7שγ֭7⎯ऑ֭㌱ħŴк
γŴผ₡ʉŴผ֭ ਙ̬ฌשŴħкŴ⇡к֭7ٹ7ħ⎯7ŴשγŴש7

�7Ҝਙ—่7שŴ7″ㅡㅡĠ7שਙ7Ŵ7Ｃ●Ќ7ผŴħк㈠7ӧ⎯֭֭7╗Ŵ⇡к֭7̶ 7ਙ่7ऑŴںں7֭فỏฌ

�7Ő֭שผਙ⑾ħ7שŴ7่ ֭ʉ7″ㅡㅡĠ7שਙ7ผ֭ ऑкŴ㌱֭ Ŵ่7֭ ゥħ⎯שħ่7ف″ㅡㅡĠ7╗ผŴ่⎯こħ֭ששผ

ħ่ Ŵ่7֭ ゥħ⎯שħ่ש7فγผ֭ Ŵ₡֭₡7⎯่֭⎯ਙผ7㌱ਙ่่֭㌱שħਙ่7γ֭Ŵ₡㈠7ӧ⎯֭֭7╗Ŵ⇡к֭7̶

ਙ่7ऑŴںں7֭فỏฌ

Û֭ħفγשฌ

Û֭ħفγ7שӧ⎯שŴħ่к֭⎯⎯7⎯֭֭שк7γਙ—⎯ħ่7ف⑾ਙผ7⇡ħਙ֭ש㌱γ่ਙкਙف ⓒੂ
ऑγŴผこŴ㌱֭—שħ㌱Ŵк7ħ่₡—⎯שผħ֭⎯ⓒ7Ŵ่₡7⎯Ŵ่ħשŴผੂ7Ŵऑऑкħ㌱Ŵשħਙ่⎯ỏ

ǲк֭㌱שผਙ่ħ㌱⎯7γਙ—⎯ħ่7فŴ่₡7֭ש ผこħ่Ŵк7⇡кਙ㌱,ฌ

″ㅡㅡ7Ġ֭Ŵ₡7
こਙ—่ש゜�ħ֭к₡7こਙ—่7ש

Ḛǲ7ऑਙкੂऑγ่֭ੂк่֭֭7ਙゥħ₡֭7فкŴ⎯⎯
ผ֭ ħ่⑾ਙผ㌱֭₡ฌ

″ㅡㅡ7ŐŴħк7こਙ—่7ש Оਙкੂ㌱Ŵผ⇡ਙ่Ŵ֭שฌ

ǲ่㌱кਙ⎯—ผ֭7ӧਙऑשħਙ่⎯7İںⓒ7İธⓒ7İㄦⓒ7İ″ⓒ7Őںⓒ7Őธⓒ7Ｃںⓒ7Ŵ่₡7Ｃธỏฌ

Ġਙ—⎯ħ่7ف Ձਙʉֱ㌱ਙऑऑ֭ผ7Ŵк—こħ่—こฌ

ОŴħ่7ש Оਙкੂ—ผ֭ γŴ่֭ฌש

bਙ֭ٹผ7Ḷֱผħ่7ف Ա—่ŴֱЌฌ

bਙ₡֭7 Ḷऑשħਙ่⎯7 Û֭ħفγשฌ

″ㅡㅡĠ7 ĠAŐ╗ⓒ7Ġ֭Ŵ₡7Ҝਙ—่7ש╗ผŴ่⎯こħ֭ששผ7 ɱㄦ77فӧ̶㈠̶ɱ7ਙ▷ỏฌ

″ㅡㅡĠฌ
�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯ⓒ
Ġ֭Ŵ₡7Ҝਙ—่7ש╗ผŴ่⎯こħ֭ששผฌ

ɱธ77فӧ̶㈠ธㄦ7ਙ▷ỏฌ

″ㅡㅡĠฌ
ОŐḶ�●ԱⓈƆ7ОAฌ
Ġ֭Ŵ₡7Ҝਙ—่7ש╗ผŴ่⎯こħ֭ששผฌ

ɱธ77فӧ̶㈠ธㄦ7ਙ▷ỏฌ

″ㅡㅡŐ7 ĠAŐ╗ⓒ7ŐŴħк7Ҝਙ—่7ש╗ผŴ่⎯こħ֭ששผ7 ㅡ7ਙ▷ỏฌں7ӧ″㈠فՙㅡ7ں

Ҝㄦ7 ՁbＣ7Ｃħ⎯ऑкŴੂ7 ̶ㄦ77فӧں㈠̶ㅡ7ਙ▷ỏฌ

Ҝㅡฌ
ՁbＣ7Ｃħ⎯ऑкŴੂ7ʉħשγ7Ձਙ㌱Ŵк7Ḷऑ֭ผŴשਙผ
ผ⑾Ŵ㌱֭֭ש่●

̶ㄦ7فӧں㈠̶ㅡ7ਙ▷ỏฌ

İںⓒ7İธฌ
Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7̶ ֱ㌱ਙ่₡—ħש⎯ⓒ
ƆשŴ่₡Ŵผ₡7bਙ֭ٹผฌ

ธｘｘ77فӧՙ㈠ｘㄦ7ਙ▷ỏฌ

İںⓒ7İธฌ
Ⓢ่ħ֭ٹผ⎯Ŵк7γ֭Ŵ₡ⓒ7̶ ֱ㌱ਙ่₡—ħש⎯ⓒ
Ҝ֭֭שผ7bਙ֭ٹผฌ

̶ｘՙ77فӧںｘ㈠ฎ̶7ਙ▷ỏฌ

İ̶ⓒ7İㅡฌ
bŴ⎯7שƆƆ╗7Ⓢ่ħ֭ٹผ⎯Ŵк7γ֭Ŵ₡ⓒ
̶ֱ㌱ਙ่₡—ħש⎯ⓒ7ƆשŴ่₡Ŵผ₡7bਙ֭ٹผฌ

ธｘ7ف7″ںӧՙں㈠7ںںਙ▷ỏฌ

İ̶ⓒ7İㅡฌ
bŴ⎯7שƆƆ╗7Ⓢ่ħ֭ٹผ⎯Ŵк7γ֭Ŵ₡ⓒ
̶ֱ㌱ਙ่₡—ħש⎯ⓒ7Ҝ֭֭שผ7bਙ֭ٹผ

ธںธธ77فӧՙㅡ㈠ฎㄦ7ਙ▷ỏฌ

İㄦⓒ7İ″ฌ
Aк—こħ่—こ7ธֱ㌱ਙ่₡—ħש⎯ⓒ7Ⓢ่ħ֭ٹผ⎯Ŵк
Ġ֭Ŵ₡ⓒ7ƆשŴ่₡Ŵผ₡7bਙ֭ٹผฌ

ㄦՙՙ77فӧธｘ㈠̶ㄦ7ਙ▷ỏฌ

İㄦⓒ7İ″ฌ
Aк—こħ่—こ7ธֱ㌱ਙ่₡—ħש⎯ⓒ7Ⓢ่ħ֭ٹผ⎯Ŵк
Ġ֭Ŵ₡ⓒ7Ҝ֭֭שผ7bਙ֭ٹผฌ

″″ՙ77فӧธ̶㈠ㄦ̶7ਙ▷ỏฌ

İՙⓒ7İฎฌ
bŴ⎯7שƆƆ╗7Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡
ธֱ㌱ਙ่₡—ħש⎯ⓒ7ƆשŴ่₡Ŵผ₡ⓒ7bਙ֭ٹผฌ

ㅡ7ਙ▷ỏฌں7ӧㄦՙ㈠فธｘ7″ں

İՙⓒ7İฎฌ
bŴ⎯7שƆƆ╗7Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡
ธֱ㌱ਙ่₡—ħש⎯ⓒ7Ҝ֭֭שผ7bਙ֭ٹผฌ

㈠ｘธ7ਙ▷ỏฌں″7ӧفՙ̶ｘ7ں

Őںⓒ7Őธฌ
Aк—こħ่—こ7bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ
ƆשŴ่₡Ŵผ₡7bਙ֭ٹผฌ

ㄦธ̶77فӧںฎ㈠ㅡㄦ7ਙ▷ỏฌ

Őںⓒ7Őธฌ
Aк—こħ่—こ7bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ
Ҝ֭֭שผ7bਙ֭ٹผฌ

㈠ՙɱ7ਙ▷ỏฌں7ӧธفฎ7ں″

Ő̶ⓒ7Őㅡฌ
bŴ⎯7שƆƆ╗7bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ
ƆשŴ่₡Ŵผ₡7bਙ֭ٹผ

7ӧㄦ″㈠ɱՙ7ਙ▷ỏฌفㄦ7ں″ں

Ő̶ⓒ7Őㅡฌ
bŴ⎯7שƆƆ╗7bਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡ⓒ
Ҝ֭֭שผ7bਙ֭ٹผฌ

㈠″ธ7ਙ▷ỏฌں″7ӧفՙㅡՙ7ں

Ｃںⓒ7Ｃธ7
ĠAŐ╗ⓒ7�ħ֭к₡7Ҝਙ—่7ש╗ผŴ่⎯こħ֭ששผⓒ
Aк—こħ่—こ7Ġਙ—⎯ħ่فⓒ7Ҝ֭֭שผ7
bਙ֭ٹผⓒ7ƆשŴ่₡Ŵผ₡7bਙ֭ٹผฌ

7ӧ̶ɱ㈠ՙɱ7ਙ▷ỏฌفธฎ7ںں

Ḷऑשħਙ่
㌱ਙ₡֭ฌ

ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผ7 Ҝ֭֭שผ7㌱ਙ֭ٹผฌ

Ɔ7ں ฎㅡｘ77فӧธՙ7ਙ▷ỏ7 ɱɱㄦ77فӧ̶ธ7ਙ▷ỏฌ

Ɔธ7 ฎㅡｘ77فӧธՙ7ਙ▷ỏ7 ɱɱㄦ77فӧ̶ธ7ਙ▷ỏฌ

Ɔ̶7 ฎㅡｘ77فӧธՙ7ਙ▷ỏ7 ɱɱㄦ77فӧ̶ธ7ਙ▷ỏฌ

Ɔㅡ7 ฎㅡｘ77فӧธՙ7ਙ▷ỏ7 ɱɱㄦ77فӧ̶ธ7ਙ▷ỏฌ
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7″ں

Őਙ⎯֭こਙ—่7″שㅡㅡฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

ǲ่㌱кਙ⎯—ผ֭7ผŴשħ่7⎯فӧ″ㅡㅡĠ゜�ỏฌ
Aкк7ŴٹŴħкŴ⇡к֭7֭ ่㌱кਙ⎯—ผ֭ ⎯7Ŵผ֭ 7╗ੂ ऑ֭7ㅡṲⓒ7●О″″ⓒ7Ŵ่₡7●О″ฎ㈠

ƆŴ่ħשŴผੂ7γਙ—⎯ħ่7ف⎯—ผ⑾Ŵ㌱֭ฌ
Ɔ—ผ⑾Ŵ㌱֭7⑾ħ่ħ⎯γ7ħ⎯7ऑਙкħ⎯γ֭₡7שਙ7̶ ธ7ŐҜA㈠7ՁŴ⎯֭ผ7֭ ש㌱γ֭₡7ऑผਙ₡—㌱ש
こŴผ*ħ่7فਙ่7γਙ—⎯ħ่7فŴ่₡7⎯שŴ่₡Ŵผ₡7㌱ਙ֭ٹผ⎯㈠

О֭ผ⑾ਙผこŴ่㌱֭7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯ฌ

ǲҜb7ӧǲк֭㌱שผਙҜŴש่֭فħ㌱7bਙこऑŴשħ⇡ħкħੂשỏฌ
ЌAҜⓈŐ7Ќǲ7ธ7ںƆשŴ่₡Ŵผ₡ฌ
╗γ֭7″ㅡㅡĠ7ĠAŐ╗7こ֭֭ש7⎯שγ֭7ผ֭ ħผ֭—׀ こ่֭7⎯ש⑾ਙผ7ЌAҜⓈŐ7Ќǲ7ธں
ŐŴשħ่ف㈠ฌ

bǲ7֭ к֭㌱שผਙこŴש่֭فħ㌱7㌱ਙこऑŴשħ⇡ħкħ7ੂש㌱ਙこऑкħŴ่㌱֭7֭ש ฌفħ่ש⎯
╗γ֭7″ㅡㅡ7ħ⎯7㌱ਙこऑкħŴ่7שʉħשγ7Ｃħผ֭ ㌱שħ7֭ٹธｘｘㅡ゜ںｘฎ゜ǲb㈠7Ҝ֭֭ש7⎯שγ֭
㌱ผħ֭שผħŴ7—่₡֭ผ7●ǲb7″̶ںธ″̬ธｘｘ″ⓒ7●ǲb7″̶ںธ″ֱธ̶ֱ̬ธｘｘ″㈠ฌ

Оਙʉ֭ผ7⎯—ऑऑкੂ7֭ ⑾⑾֭ ㌱שฌ
Ձ֭⎯⎯7שγŴ่7㌫ｘ㈠ｘｘㄦ੧7ਙ⑾7⎯ऑŴ่7ऑ֭ผ7ٹਙкשฌ

ƆשŴ⇡ħкħੂשฌ
Ő╗Ｃ⎯7Ŵ่₡7שγ֭ผこਙ㌱ਙ—ऑк֭⎯7γŴ7֭ٹŴ7⎯שŴ⇡ħкħ7ੂשਙ⑾7㌫ｘ㈠ںㄦ੧7ਙ⑾7ਙ—שऑ—ש
ผ֭ Ŵ₡ħ่7فਙผ7ｘ㈠ںㄦ7¤b7ӧʉγħ㌱γ֭֭ٹผ7ħ⎯7فผ֭ Ŵ֭שผỏ7⑾ਙผ7ธㅡ7こਙ่שγ⎯㈠ฌ

Ûγ่֭7ਙผ₡֭ผ֭ ₡7ʉħשγ7שγ֭7Оฎ7ਙऑשħਙ่7㌱ਙ₡̬֭ฌ

�7Ő╗Ｃ⎯̬7㌫ｘ㈠ธㄦ੧7ਙ⑾7ผ֭ Ŵ₡ħ่7فਙผ7ｘ㈠ธㄦ7¤bⓒ7ʉγħ㌱γ֭֭ٹผ7ħ⎯7فผ֭ Ŵ֭שผⓒ7⑾ਙผ7ㄦ

ੂ֭Ŵผ⎯ฌ

�7╗γ֭ผこਙ㌱ਙ—ऑк֭⎯̬7㌫ｘ㈠ㄦ੧7ਙ⑾7ผ֭ Ŵ₡ħ่7فਙผ7ｘ㈠ㄦ7¤bⓒ7ʉγħ㌱γ֭֭ٹผ7ħ⎯

ผ֭ف Ŵ֭שผⓒ7⑾ਙผ7ㄦ7ੂ ֭Ŵผ⎯ฌ

Ɔ֭к⑾7㌱Ŵкħ⇡ผŴשħਙ่ฌ
╗γ֭7Ŵ่Ŵкਙשֱفਙֱ₡ħفħשŴк7こ֭Ŵ⎯—ผ֭ こ่֭7ש㌱ħผ㌱—ħשผੂ7Ŵ—שਙこŴשħ㌱Ŵккੂ
⎯֭к⑾ֱ ㌱Ŵкħ⇡ผŴ7⎯֭ש⑾ਙผ7֭ Ŵ㌱γ7֭שこऑ֭ผŴש—ผ֭ 7—ऑ₡Ŵ7ੂ⇡7֭ש㌱ਙこऑŴผħ่ש7فγ֭
₡ੂ่Ŵこħ㌱7こ֭Ŵ⎯—ผ֭ こ่֭ש7שਙ7֭ ゥשผ֭こ֭кੂ7⎯שŴ⇡к֭7Ŵ่₡7Ŵ㌱㌱—ผŴ֭ש
ħ่֭שผ่Ŵк7ผ֭⑾֭ ผ่֭㌱֭ ֭к֭こ่֭ש⎯㈠ฌ

Ћħ⇡ผŴשħਙ่7֭ ⑾⑾֭ ㌱שฌ
╗γ֭7″ㅡㅡ7ĠAŐ╗7γ֭Ŵ₡7こਙ—่7שŴ่₡7⑾ħ֭к₡7こਙ—่7שŴผ֭ ਙש₡7֭ש⎯֭ש7
γ֭ש ⑾ਙккਙʉħ่7ف⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯7ʉħשγ7่ ਙ7֭ ⑾⑾֭ ㌱7שਙ่7ऑ֭ผ⑾ਙผこŴ่㌱֭7ऑ֭ผ
●ǲb7″ｘՙՙｘֱںⓒ7ธｘںｘ̬ฌ

╗γ֭7″ㅡㅡ7⑾ħ֭к₡⇡—⎯7Ŵ่₡7ОŐḶ�●ԱⓈƆ7Ŵผ֭ فγ֭7⑾ਙккਙʉħ่שਙ7ש₡7֭ש⎯֭ש7
⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯7ʉħשγ7่ ਙ7֭ ⑾⑾֭ ㌱7שਙ่7ऑ֭ผ⑾ਙผこŴ่㌱֭7ऑ֭ผ7●ǲb7″ｘՙՙｘֱ̬ں
ɱɱɱ̬ฌں

Ɔ—⎯㌱֭ऑשħ⇡ħкħ7ੂש ОŴผŴこ֭֭שผ7 ●่⑾к—่֭㌱֭ฌ

ĠAŐ╗

ǲƆＣ7
�7″7*Ћ7㌱ਙ่שŴ㌱7₡שħ⎯㌱γŴผ֭فฌ

�7ฎ7*Ћ7Ŵħผ7₡ħ⎯㌱γŴผ֭فฌ
Ќਙ่֭ฌ

ŐŴ₡ħŴ₡7֭ש �7ฎｘ7ॅ ｘ7Ћ゜こ7AҜ7ں7שｘｘｘ7ҜĠ▷7Ŵں7 ｹ7ں㈠ｘ੧ฌ

Ա—ผ⎯7ש Ћ7⑾ਙผ7●㈠Ḷ㈠7*7ں�7 Ќਙ่֭ฌ

Ɔ—ผ7֭ف
�7ｘ㈠ㄦ7*Ћ7кħ่֭ॅкħ่֭

ਙਙкỏฌשผਙ—่₡7ӧ●㈠Ḷ㈠7فЋ7кħ่֭ॅ*7ں�7
Ќਙ่֭ฌ

bਙ่₡—㌱₡7֭ש שਙ7ฎｘ7ҜĠ▷7Ŵשｘ7*Ġ▷7ں�7 ｘ7Ћ7ں ｹ7ں㈠ｘ੧ฌ

�ผ֭׀—่֭㌱ੂ7 Ћħ⇡ผŴשħਙ่ฌ

ਙ7″ｘ7Ġ▷7שｘ7ں ｘ㈠̶ㄦ7ここ7₡ħ⎯ऑкŴ㌱֭こ่֭שฌ

″ｘ7שਙ7ںｘｘｘ7Ġ▷7 ㄦ77فӧㄦｘ7こ゜⎯ธỏ7ऑ֭Ŵ*7Ŵ㌱㌱֭к֭ผŴשħਙ่ฌ

�ผ֭׀—่֭㌱ੂ7 Ћħ⇡ผŴשħਙ่ฌ

ਙ7″ｘ7Ġ▷7שｘ7ں ｘ㈠ธ7ںここ7₡ħ⎯ऑкŴ㌱֭こ่֭שฌ

″ｘ7שਙ7ธｘｘｘ7Ġ▷7 ħਙ่ฌש7ऑ֭Ŵ*7Ŵ㌱㌱֭к֭ผŴف7̶
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ՙฌں

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦ7

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこ7

Őਙ⎯֭こਙ—่7″שㅡㅡ7Ɔ่֭⎯ਙผ7㌱ਙ่่֭㌱שħਙ่⎯7₡ħŴفผŴこ⎯ฌ

Őਙ⎯֭こਙ—่7ש●่㌱㈠7ऑผਙٹħ₡֭⎯7ㅡֱʉħผ֭ 7⎯่֭⎯ਙผ⎯7⑾ਙผ7Ŵкк7⎯ħ่فк֭7֭ к֭こ่֭7שŐ╗Ｃ⎯㈠ฌ
ùਙ—7㌱Ŵ่7—⎯֭7שγ֭⎯֭7Ő╗Ｃ⎯7ħ่7̶ ֱʉħผ֭ 7㌱ਙ่⑾ħف—ผŴשħਙ่⎯7⇡ੂ7к֭Ŵٹħ่ש7فγ֭7—่่֭֭₡֭₡7к֭Ŵ₡⎯7₡ħ⎯㌱ਙ่่֭㌱₡7֭שŴ่₡7ħ่⎯—кŴ₡7֭שʉħשγ7֭ к֭㌱שผħ㌱Ŵк7שŴऑ֭㈠ฌ

ֱ7ĠAŐ╗7γ֭Ŵ₡7こਙ—่שฌ

ֱ7ĠAŐ╗7ผŴħк7こਙ—่שฌ
ֱ7�ħ֭к₡⇡—⎯ฌ
ֱ7ОŐḶ�●ԱⓈƆ7

ֱ7ĠAŐ╗7⑾ħ֭к₡7こਙ—่שฌ

�
ોฌ ો

�ฌ

7ں

ธֱʉħผ֭ 7
Ő╗Ｃ7Ŵ่₡7Ν7

̶ֱʉħผ֭ 7
Ő╗Ｃ7Ŵ่₡7Ν〈7

ㅡֱʉħผ֭ 7
Ő╗Ｃ7Ŵ่₡7Ν7

╗゜b
Ŵ่₡7こЋฌ

ธ ̶ ㅡ7 ㅡ7 ㅡ7 ㅡฌ
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ฎ7ں

Őਙ⎯֭こਙ—่7″שㅡㅡฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯ฌ

�—่㌱שħਙ่7⇡кਙ㌱,⎯ฌ

Ő֭⎯ਙ—ผ㌱֭7⇡кਙ㌱,ฌ

�7╗γ֭7ผ֭ ⎯ਙ—ผ㌱֭7⇡кਙ㌱*7㌱ਙ่שŴħ่⎯7ऑγੂ⎯ħ㌱Ŵк7שผŴ่⎯こħ֭ששผ7ħ่⑾ਙผこŴשħਙ่

ħ่㌱к—₡ħ่7فŴٹŴħкŴ⇡к֭7こ֭こਙผ ⓒੂ7こŴ่—⑾Ŵ㌱ש—ผ֭ 7ħ₡่֭שħ⑾ħ㌱Ŵשħਙ่ⓒ

ʉŴผ֭ש⑾ऑ֭ⓒ7⎯ਙੂשħ㌱֭7ٹ֭₡ ħਙ่㈠ฌשħ⑾ħ㌱Ŵש่֭₡7ħ֭—׀ⓒ7Ŵ่₡7—่ħفŴש7

╗ผŴ่⎯₡—㌱֭ผ7⇡кਙ㌱,ฌ

�7╗γ֭7שผŴ่⎯₡—㌱֭ผ7⇡кਙ㌱*7㌱ਙ่שŴħ่⎯7שγ֭7Ŵ㌱ש—Ŵк7֭שこऑ֭ผŴש—ผ֭

こ֭Ŵ⎯—ผ֭ こ่֭7₡שŴשŴⓒ7ħ่㌱к—₡ħ่7ف⎯่֭⎯ਙผ77ںŴ่₡7֭שผこħ่Ŵк

ผ֭—שこऑ֭ผŴ֭ש ㈠7●7שħ่㌱к—₡֭⎯7ħ่⑾ਙผこŴשħਙ่7Ŵ⇡ਙ—7ש⎯่֭⎯ਙผ7ੂשऑ֭7Ŵ่₡

㌱ਙ่⑾ħف—ผŴשħਙ่ⓒ7֭ ħਙ่ⓒ7ผ֭שⓒ7кħ่֭Ŵผħ▷Ŵ⎯שħ่—7فħ่֭֭ผħ่ف่ ผŴ่فħ่فⓒ

₡Ŵこऑħ่فⓒ7֭שこऑ֭ผŴש—ผ֭ 7㌱ਙผผ֭㌱שħਙ่ⓒ7Ŵ่₡7₡ħŴ่فਙ⎯שħ㌱⎯㈠ฌ

ՁbＣ7₡ħ⎯ऑкŴੂ7⇡кਙ㌱,ฌ

�7╗γ֭7ՁbＣ7₡ħ⎯ऑкŴੂ7⇡кਙ㌱*7ħ⎯7—⎯֭₡7שਙ7㌱ਙ่⑾ħف—ผ֭ γ֭7кਙ㌱Ŵк7₡ħ⎯ऑкŴש7 ⓒੂ7ħ⑾

Ŵ่7ՁbＣ7₡ħ⎯ऑкŴੂ7ħ⎯7⇡֭ħ่7ف—⎯֭₡㈠ฌ

A่Ŵкਙ7فħ่ऑ—7שӧA●ỏฌ

�7Оผਙ㌱֭⎯⎯֭⎯7שγ֭7こ֭Ŵ⎯—ผ֭ こ่֭7שŴ่₡7こŴ*֭ ⎯7ħ7שŴٹŴħкŴ⇡к֭7ਙ่7שγ֭

⑾ħ֭к₡⇡—⎯7⎯֭فこ่֭ש㈠ฌ

�7Aккਙʉ⎯7⑾ħк֭שผħ่فⓒ7ŴкŴผこħ่فⓒ7Ŵ่₡7֭ ㈠ฌ⎯֭ف7㌱γŴ่שħ่—7فħ่֭֭ผħ่ف่

О●Ｃ7⇡кਙ㌱,ฌ

�7╗γ֭7שผŴ่⎯こħ֭ששผ7ऑผਙٹħ₡֭⎯7㌱ਙ่שผਙк7⑾—่㌱שħਙ่Ŵкħ7ੂשʉħשγ7ਙ่֭7О●Ｃ

⑾—่㌱שħਙ่7⇡кਙ㌱*7ħ่7שγ֭7שผŴ่⎯こħ֭ששผ㈠7╗γ֭7О●Ｃ7⇡кਙ㌱*7㌱Ŵ่7⇡֭7—⎯֭₡7שਙ

ऑ֭ผ⑾ਙผこ7⎯ħ่فк֭7кਙਙऑⓒ7㌱Ŵ⎯㌱Ŵ₡֭ⓒ7ਙผ7⑾֭ ֭₡⑾ਙผʉŴผ₡7㌱ਙ่שผਙк7ħ่7שγ֭

⑾ħ֭к₡㈠ฌ

╗—ผֱ่ਙ่7שħこ֭ฌ
О֭ผ⑾ਙผこŴ่㌱֭7ʉħשγħ่7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯7ħ่7к֭⎯⎯7שγŴ่7ธｘ7⎯֭㌱ਙ่₡⎯7Ŵ⑾֭שผ

ऑਙʉ֭ผ7ħ⎯7Ŵऑऑкħ֭₡ⓒ7ʉγ่֭7₡Ŵこऑħ่ٹ7فŴк—֭7ħ⎯7⎯֭ש7שਙ7ｘ7⎯֭㌱ਙ่₡⎯㈠ฌ

ƆשŴש—⎯ฌ
●⑾7⎯֭к⑾ֱ ₡ħŴ่فਙ⎯שħ㌱⎯7₡֭֭ש㌱7שŴ7⎯่֭⎯ਙผ7⇡—ผ่ ਙ—7שਙผ7Ŵ7שผŴ่⎯こħ֭ששผ
⑾Ŵħк—ผ֭ ⓒ7שγ֭7⎯שŴ7⎯—שਙ⑾7שγ֭7こ֭Ŵ⎯—ผ֭こ่֭7שʉħкк7⇡֭7—ऑ₡Ŵ֭ש₡
Ŵ㌱㌱ਙผ₡ħ่فк ㈠ੂ7ƆשŴ7⎯—שこŴੂ7Ŵк⎯ਙ7⎯่֭₡7שγ֭7A●7ਙ—שऑ—ש7שਙ7Ŵ7⎯Ŵ⑾֭ Ŵк—֭㈠ฌٹ7

Оਙʉ֭ผ7⎯—ऑऑкੂ
Оਙʉ֭ผ֭ ₡7ਙ֭ٹผ7�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯7ʉħשγ7⎯שŴ่₡Ŵผ₡7⑾ħ֭к₡⇡—⎯7ऑਙʉ֭ผ
⎯—ऑऑкħ֭⎯㈠7╗γ֭7שผŴ่⎯こħ֭ששผ7ਙऑ֭ผŴש֭⇡7⎯֭שʉ่֭֭7ɱ㈠ｘ7Ŵ่₡7̶ ธ㈠ｘ7Ћ₡㌱ⓒ
ธ7こA7こŴゥħこ—こ㈠ں

AкŴผこ⎯ฌ
╗γ֭7A●7⑾—่㌱שħਙ่7⇡кਙ㌱*7Ŵккਙʉ⎯7שγ֭7—⎯֭ผ7שਙ7㌱ਙ่⑾ħف—ผ֭ ਙשγ֭7ŴкŴผこ⎯7ש7
Ġ●ֱĠ●ⓒ7Ġ●ⓒ7ՁḶⓒ7ਙผ7ՁḶֱՁḶ7ʉħשγ7γੂ⎯֭שผ֭ ⎯ħ⎯7⎯֭ששħ่ف⎯㈠ฌ

ԱŴ㌱,—ऑ7Ձħ่,7A㌱שħ7֭ٹƆ㌱γ֭₡—к֭ผ7ӧՁAƆỏฌ
╗γ֭7שผŴ่⎯こħ֭ששผ7ħ⎯7㌱кŴ⎯⎯ħ⑾ħ֭₡7Ŵ⎯7Ŵ7₡֭ٹħ㌱֭7кħ่*7こŴ⎯֭שผⓒ7ʉγħ㌱γ7こ֭Ŵ่⎯
ħ7ש㌱Ŵ่7⑾—่㌱שħਙ่7Ŵ⎯7Ŵ7Ձħ่*7A㌱שħ7֭ٹƆ㌱γ֭₡—к֭ผ7ӧՁAƆỏ7ħ⑾7שγ֭7㌱—ผผ֭ *7кħ่ש่
こŴ⎯֭שผ7₡֭ٹħ㌱֭7⑾Ŵħк⎯7ਙผ7ħ⎯7ผ֭ こਙ7₡֭ٹ⑾ผਙこ7שγ֭7⎯֭فこ่֭ש㈠ฌ

╗γ֭7γਙ⎯7שਙผ7ਙשγ֭ผ7㌱ਙ่⑾ħف—ผŴשħਙ่7שਙਙк7ħ⎯7—⎯֭₡7שਙ7₡ਙʉ่кਙŴ₡7שγ֭
⎯㌱γ֭₡—к֭7⑾ਙผ7שγ֭7Ŵऑऑкħ㌱Ŵשħਙ่7שਙ7שγ֭7кħ่*7こŴ⎯֭שผ7₡֭ٹħ㌱֭㈠7●่7שγ֭
Ŵ⇡⎯่֭㌱֭7ਙ⑾7Ŵ7ऑผħこŴผੂ7кħ่*7こŴ⎯֭שผⓒ7שγ֭7שผŴ่⎯こħ֭ששผ7ʉħкк7㌱кŴħこ7שγ֭
ՁAƆ7Ŵ่₡7ऑผਙٹħ₡֭7ऑ֭ผこŴ่่֭7ש㌱ਙ่שผਙк7⑾ਙผ7שγ֭7Ġف֭⎯7ںこ่֭ש㈠ฌ

�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯7ऑŴผŴこ֭֭שผ⎯ฌ

ОŐḶ�●ԱⓈƆ7ОA7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯ฌ

�—่㌱שħਙ่7⇡кਙ㌱,⎯ฌ

Оγੂ⎯ħ㌱Ŵк7⇡кਙ㌱,ฌ

�7╗γ֭7Оγੂ⎯ħ㌱Ŵк7Աкਙ㌱*7㌱ਙ่שŴħ่⎯7ऑγੂ⎯ħ㌱Ŵк7שผŴ่⎯こħ֭ששผ7ħ่⑾ਙผこŴשħਙ่

ħ่㌱к—₡ħ่7فこŴ่—⑾Ŵ㌱ש—ผ֭ ผ7ħ₡่֭שħ⑾ħ㌱Ŵשħਙ่ⓒ7₡֭ٹħ㌱֭7ੂשऑ֭ⓒ7⎯ਙ⑾שʉŴผ֭

ħਙ่㈠ฌשħ⑾ħ㌱Ŵש่֭₡7ħ֭—׀ⓒ7Ŵ่₡7—่ħفŴש

╗ผŴ่⎯₡—㌱֭ผ7⇡кਙ㌱,ฌ

�7╗γ֭7╗ผŴ่⎯₡—㌱֭ผ7Աкਙ㌱*7㌱ਙ่שŴħ่⎯7שγ֭7Ŵ㌱ש—Ŵк7֭שこऑ֭ผŴש—ผ֭

こ֭Ŵ⎯—ผ֭ こ่֭7₡שŴשŴⓒ7ħ่㌱к—₡ħ่7ف⎯่֭⎯ਙผ77ںŴ่₡7֭שผこħ่Ŵк

ผ֭—שこऑ֭ผŴ֭ש ㈠7●7שħ่㌱к—₡֭⎯7ħ่⑾ਙผこŴשħਙ่7Ŵ⇡ਙ—7ש⎯่֭⎯ਙผ7ੂשऑ֭7Ŵ่₡

㌱ਙ่⑾ħف—ผŴשħਙ่ⓒ7֭ ħਙ่ⓒ7ผ֭שⓒ7кħ่֭Ŵผħ▷Ŵ⎯שħ่—7فħ่֭֭ผħ่ف่ ֱผŴ่فħ่فⓒ

₡Ŵこऑħ่فⓒ7֭שこऑ֭ผŴש—ผ֭ 7㌱ਙผผ֭ ㌱שħਙ่ⓒ7Ŵ่₡7₡ħŴ่فਙ⎯שħ㌱⎯㈠ฌ

A่Ŵкਙ7فħ่ऑ—7ש⇡кਙ㌱,7ӧA●ỏฌ

�7╗γ֭7A่Ŵкਙ7ف●่ऑ—7שԱкਙ㌱*7ऑผਙ㌱֭⎯⎯֭⎯7שγ֭7こ֭Ŵ⎯—ผ֭ こ่֭7שŴ่₡

こŴ*֭ ⎯7ħ7שŴٹŴħкŴ⇡к֭7ਙ่7שγ֭7ОŐḶ�●ԱⓈƆ7⎯֭فこ่֭ש㈠7Aккਙʉ⎯7⑾ħк֭שผħ่فⓒ

ŴкŴผこħ่فⓒ7Ŵ่₡7֭ ㈠ฌ⎯֭ف7㌱γŴ่שħ่—7فħ่֭֭ผħ่ف่

╗—ผֱ่ਙ่7שħこ֭ฌ
О֭ผ⑾ਙผこŴ่㌱֭7ʉħשγħ่7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯7ħ่7к֭⎯⎯7שγŴ่7ธｘ7⎯֭㌱ਙ่₡⎯7Ŵ⑾֭שผ
ऑਙʉ֭ผ7ħ⎯7Ŵऑऑкħ֭₡ⓒ7ʉγ่֭7₡Ŵこऑħ่ٹ7فŴк—֭7ħ⎯7⎯֭ש7שਙ7ｘ7⎯֭㌱ਙ่₡⎯㈠ฌ

Оਙʉ֭ผ7⎯—ऑऑкੂฌ
Оਙʉ֭ผ֭ ₡7ਙ֭ٹผ7ОŐḶ�●ԱⓈƆ7ʉħשγ7⎯שŴ่₡Ŵผ₡7⑾ħ֭к₡⇡—⎯7ऑਙʉ֭ผ7⎯—ऑऑкħ֭⎯㈠
╗γ֭7שผŴ่⎯こħ֭ששผ7ਙऑ֭ผŴש֭⇡7⎯֭שʉ่֭֭7ɱ㈠ｘ7Ŵ่₡7̶ ธ㈠ｘ7Ћ₡㌱ⓒںธ7こA
こŴゥħこ—こ㈠

AкŴผこ⎯ฌ
╗γ֭7A●7⑾—่㌱שħਙ่7⇡кਙ㌱*7Ŵккਙʉ⎯7שγ֭7—⎯֭ผ7שਙ7㌱ਙ่⑾ħف—ผ֭ ਙשγ֭7ŴкŴผこ⎯7ש7
Ġ●ֱĠ●ⓒ7Ġ●ⓒ7ՁḶⓒ7ਙผ7ՁḶֱՁḶ7ʉħשγ7γੂ⎯֭שผ֭ ⎯ħ⎯7⎯֭ששħ่ف⎯㈠ฌ

Աкਙ㌱,7 ǲゥ֭㌱—שħਙ่7שħこ֭7ӧこħккħ⎯֭㌱ਙ่₡⎯ỏฌ

Ő֭⎯ਙ—ผ㌱֭7 Ќ゜Aฌ

╗ผŴ่⎯₡—㌱֭ผ7 Ќ゜Aฌ

ՁbＣ7₡ħ⎯ऑкŴੂ7Աкਙ㌱*7 Ќ゜Aฌ

A่Ŵкਙ7ف●่ऑ—7ں7ש ㅡㄦฌ

A่Ŵкਙ7ف●่ऑ—7שธ7 ㅡㄦฌ

О●Ｃ77ں ″ｘฌ

Ɔ㌱γ֭₡—к֭7ǲ่שผħ֭⎯7 ธㄦฌ

Ձħ่*⎯7 ฌ″ں

Ћħผש—Ŵк7bਙここ—่ħ㌱Ŵשħਙ่⎯7Ő֭кŴשħਙ่⎯γħऑ⎯7ӧЋbŐỏ7 ธฌں
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ɱฌں

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

ㅡॅธｘ7こA゜ĠAŐ╗7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯ฌ

Оਙʉ֭ผ7⎯—ऑऑкੂฌ

ǲゥ֭שผ่ Ŵк7ऑਙʉ֭ผ7⎯—ऑऑкੂ7ผ֭ ħผ֭—׀ ₡㈠7╗ผŴ่⎯こħ֭ששผ⎯7ਙऑ֭ผŴ7֭שਙ่7ںธ㈠ｘ7שਙ

ㅡธ㈠ㅡ7Ћ₡㌱7שผŴ่⎯こħ֭ששผ7֭שผこħ่Ŵк7ٹਙкשŴ7֭فӧʉħשγ7ธㄦｘ7ਙγこ7кਙŴ₡ⓒ7ںฎ㈠7ں

Ћ₡㌱7ऑਙʉ֭ผ7⎯—ऑऑкੂ7ٹਙкשŴ7֭فħ⎯7ผ֭ ħผ֭—׀ ₡ỏ㈠7╗ผŴ่⎯こħ֭ששผ7ऑਙʉ֭ผ

ਙ7ㅡธ㈠ㅡ7Ћ₡㌱㈠ฌש₡7֭שผこħ่Ŵк⎯7ผŴ֭ש

ՁਙŴ₡7кħこħשŴשħਙ่⎯ฌ

Ќਙ֭שฌ
ĠAŐ╗7bਙここ—่ħ㌱Ŵשħਙ่7ผ֭ ħผ֭—׀ ⎯7Ŵ7кਙਙऑ7ผ֭ ⎯ħ⎯שŴ่㌱֭7⇡֭שʉ่֭֭7ธㄦｘ7Ŵ่₡7ںںｘｘ
ਙγこ⎯㈠7Ｃਙ7่ ਙ7ש㌱ਙここ—่ħ㌱Ŵ7֭שʉħשγ7שγ֭7שผŴ่⎯こħ֭ששผ7ʉγ่֭7ऑਙʉ֭ผ7ħ⎯7⇡֭кਙʉ
ผこħ่Ŵк⎯㈠ฌ֭שผ7֭ששผŴ่⎯こħשγ֭7ש7שธ7Ћ₡㌱7Ŵں

╗֭ こऑ֭ผŴש—ผ֭7кħこħש⎯ฌ

ĠŴผ₡ʉŴผ֭7Ŵ่₡7⎯ਙ⑾שʉŴผ֭7⑾Ŵħк—ผ֭7こਙ₡֭ฌ

╗γ֭7″ㅡㅡ7⑾֭ Ŵש—ผ֭ ⎯7⎯ਙ⑾שʉŴผ֭ 7₡ผħ7่֭ٹŴкŴผこ7₡ħŴ่فਙ⎯שħ㌱⎯7Ŵ่₡7Ŵ่
ħ่₡֭ऑ่֭₡่֭7ש㌱ħผ㌱—ħ7שʉγħ㌱γ7ħ⎯7₡֭⎯ħש7₡่֭فਙ7ऑผਙٹħ₡֭7⇡Ŵ㌱*—ऑ7ŴкŴผこ
ਙ—שऑ—7שħ⑾7שγ֭7こħ㌱ผਙऑผਙ㌱֭⎯⎯ਙผ7⎯ਙ⑾שʉŴผ֭ 7⑾Ŵħк⎯㈠7╗γ֭7ŴкŴผこ7₡ħผ֭ ㌱שħਙ่
ӧĠ●゜ՁḶỏ7ħ⎯7—⎯֭ผֱ ⎯֭к֭㌱שŴ⇡к֭7—⎯ħ่ש7فγ֭7⑾Ŵħк—ผ֭ 7こਙ₡֭7⎯ʉħש㌱γ㈠7●⑾7⑾Ŵħк—ผ֭
ਙ㌱㌱—ผ⎯ⓒ7שγ֭7ऑਙ⎯ħשħਙ่7ਙ⑾7שγ֭7⎯ʉħש㌱γ7₡֭֭שผこħ่֭⎯7שγ֭7₡ħผ֭ ㌱שħਙ่7ħ่
ʉγħ㌱γ7שγ֭7ਙ—שऑ—7שħ⎯7₡ผħ7่֭ٹӧĠ●7ਙผ7ՁḶỏ㈠7╗γ֭7⎯ʉħש㌱γ7⑾֭ ֭₡⎯7ħ่שਙ7שγ֭
₡ħفħשŴкֱשਙֱŴ่Ŵкਙ7فӧＣ゜Aỏ7㌱ਙ่֭ٹผ֭שผⓒ7ʉγħ㌱γ7₡ผħש7⎯֭ٹγ֭7ऑผਙऑ֭ผ7ŴкŴผこ
ਙ—שऑ—7֭ש γ֭ש7ʉγħ㌱γ7שŴк—֭⎯7Ŵٹγ֭7こħ㌱ผਙऑผਙ㌱֭⎯⎯ਙผ7⑾Ŵħк⎯㈠7╗γ֭7ש7ħ⑾7่֭ٹ
ʉŴผ֭ש⑾ผ7⎯ਙ֭ששผŴ่⎯こħש 7₡ผħ7⎯֭ٹħ7⎯שਙ—שऑ—7שħ่7⑾Ŵħк—ผ֭ 7こਙ₡֭7₡֭ऑ่֭₡⎯
ਙ่7ʉγ֭שγ֭ผ7ħ7שħ⎯7㌱ਙ่⑾ħف—ผ֭ ਙこⓒ7ਙผש⎯—Ŵ่₡Ŵผ₡ⓒ7㌱ש⎯ਙ7ש₡7
ЌAҜⓈŐֱ㌱ਙこऑкħŴ่7שӧЌAҜⓈŐ7ผ֭ ㌱ਙここ่֭₡Ŵשħਙ่7Ќǲ7ㅡ̶ⓒ7İ—่֭
ħਙ่㈠7╗Ŵ⇡к֭7̔שɱɱՙỏ7ਙऑ֭ผŴں 7⎯γਙʉ⎯7שγ֭7㌱ਙ่⑾ħف—ผŴשħਙ่7ŴкŴผこ7ผŴ่֭ف⎯㈠ฌ

b—⎯שਙこ7ŴкŴผこ7Ŵ่₡7⎯Ŵש—ผŴשħਙ่7к֭֭ٹкฌ

b—⎯שਙこ7⑾Ŵ㌱שਙผੂ7㌱ਙ่⑾ħف—ผŴשħਙ่7ਙ⑾7ŴкŴผこ7Ŵ่₡7⎯Ŵש—ผŴשħਙ่7к֭֭ٹк7ħ⎯
ŴٹŴħкŴ⇡к֭7ʉħשγ7ਙऑשħਙ่7㌱ਙ₡֭7b7ں⑾ਙผ7ٹŴкħ₡7ٹŴк—֭⎯㈠7╗γ֭⎯֭7ٹŴк—֭⎯7㌱Ŵ่
Ŵк⎯ਙ7⇡֭7㌱ਙ่⑾ħف—ผ֭ ₡7ħ่7שγ֭7⑾ħ֭к₡7—⎯ħ่7فŴ7�ħ֭к₡7bਙここ—่ħ㌱Ŵשਙผ㈠ฌ

╗—ผֱ่ਙ่7שħこ֭ฌ

О֭ผ⑾ਙผこŴ่㌱֭7ʉħשγħ่7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯7ħ่7к֭⎯⎯7שγŴ่7ㄦ㈠ｘ ⎯֭㌱ਙ่₡⎯7Ŵ⑾֭שผ
ऑਙʉ֭ผ7ħ⎯7Ŵऑऑкħ֭₡ⓒ7ʉγ่֭7₡Ŵこऑħ่ٹ7فŴк—֭7ħ⎯7⎯֭ש7שਙ7ｘ7⎯֭㌱ਙ่₡⎯㈠ฌ

ǲゥ֭שผ่Ŵк7שผŴ่⎯ħ่֭7שऑผਙ֭ש㌱שħਙ่ฌ

╗γ֭7Őਙ⎯֭こਙ—่7שㅡՙｘ7╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שਙผ7ऑผ֭ ผਙこ⑾7֭ف7₡ŴこŴ⎯ש่֭ٹ
7֭ੂٹⓒ7ਙผ7γ֭Ŵفⓒ7ʉ֭к₡ħ่فħ่่שγف7ħ่₡—㌱֭₡7⇡ੂ7кħ⎯שผŴ่⎯ħ่֭ש к֭㌱שผħ㌱Ŵк
㈠7�ਙผ7こਙผ֭שħऑこ่֭—׀֭ 7ħ่⑾ਙผこŴשħਙ่ⓒ7ผ֭ ⑾֭ ผ7שਙ7שγ֭7Őਙ⎯֭こਙ—่7שㅡՙｘ
╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שਙผ7Оผਙ₡—㌱7שＣŴשŴ7Ɔγ֭֭7שӧ₡ਙ㌱—こ่֭7่ש —こ⇡֭ผ
ｘｘฎ̶ֱںｘںｘｘֱㅡںɱںỏ㈠ฌ

╗ผŴ่⎯ħ่֭7שऑผਙ֭ש㌱שħਙ่7ӧਙऑשħਙ่7㌱ਙ₡֭7╗ںỏฌ

╗γ֭7שผŴ่⎯ħ่֭7שऑผਙ֭ש㌱שਙผ7γ֭кऑ⎯7שਙ7ऑผ֭ γ֭שਙ7ש7֭ف7₡ŴこŴש่֭ٹ
ੂ⇡7فγ֭7кਙਙऑ7ʉħผħ่ש7ħ่₡—㌱֭₡7ਙ่7⎯שผŴ่⎯ħ่֭שผ7⑾ผਙこ7֭ששผŴ่⎯こħש
кħفγ่שħ่فⓒ7ʉ֭к₡ħ่فⓒ7γ֭Ŵ7֭ੂٹ к֭㌱שผħ㌱Ŵк7֭ Ŵผ⎯㈠֭ف㌱γ7שⓒ7ਙผ7⎯ʉħשħऑこ่֭—׀
╗γ֭7שผŴ่⎯ħ่֭7שऑผਙ֭ש㌱שħਙ่7֭ к֭㌱שผਙ่ħ㌱⎯7Ŵผ֭ 7㌱ਙ่שŴħ่֭₡7ħ่7Ŵ่7Ŵ₡₡ֱਙ่
Ŵ⎯⎯֭こ⇡кੂ7שγŴ7שŴששŴ㌱γ֭⎯7שਙ7שγ֭7⎯שŴ่₡Ŵผ₡7שผŴ่⎯こħ֭ששผ7֭שผこħ่Ŵк
⇡кਙ㌱*㈠7╗γ֭7֭ ゥ֭שผ่ Ŵк7فผਙ—่₡7к—7فŴ⎯⎯֭こ⇡кੂ7ӧ㌱ਙ₡֭7Ḛںỏ7ħ⎯7ħ่㌱к—₡֭₡
ʉħשγ7שγ֭7╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שਙผ㈠7╗γ֭7שผŴ่⎯ħ่֭7שऑผਙ֭ש㌱שਙผ7γŴ⎯7⇡่֭֭
Ŵ่₡Ŵผ₡̬ฌש⎯7فγ֭7⑾ਙккਙʉħ่ש₡7ऑ֭ผ7֭ש⎯֭ש

�7 ●ǲǲǲ7b″ธ㈠ㅡںֱںɱɱ7ںӧ●ǲǲǲ7ㄦฎՙỏ゜7Ձਙ㌱Ŵשħਙ่7bŴف֭שਙผħ֭⎯7Ա̶㈠

″*Ћ゜̶*A7ऑ֭Ŵ*7ӧں㈠ธ7ㄦｘ7Ν⎯7ÛŴ7֭ٹฎ7ธｘ7Ν⎯7bਙこ⇡ħ่Ŵשħਙ่7ÛŴ֭ٹỏ

″*Ћ゜ｘ㈠ㄦ*A7ऑ֭Ŵ*7ӧںｘｘ7*Ġ▷7Őħ่7فÛŴ֭ٹỏ7ǲ�╗ⓒ7ㅡ*Ћऑ֭Ŵ*ⓒ7ธ㈠ㄦ*Ġ▷ⓒ

ㄦ〈ㄦｘ่Ɔฌ

�7Ձਙਙऑ7ผ֭ ⎯ħ⎯שŴ่㌱֭7Ŵ₡₡֭₡7⇡ੂ7ऑผਙ֭ש㌱שਙผ̬ 7ธธ7ਙγこ⎯7こŴゥ㈠ฌ

�7Ќਙこħ่Ŵк7㌱кŴこऑħ่ٹ7فਙкשŴ7̬⎯֭فɱｘ7Ћ7ӧ㌱ਙここਙ่7こਙ₡֭ỏⓒ7̔ ՙ7Ћ

ӧ่ਙผこŴк7こਙ₡֭ỏฌ

ҜŴゥħこ—こ7кਙŴ₡7ए7ㅡｘ㈠ฎ7Ṳ7ӧ⎯—ऑऑкੂ7ٹਙкשŴ7ֱ֭ف ỏฌںธ㈠ｘỏӧں7

ӧںỏ7 Ûħשγਙ—ש7שผŴ่⎯ħ่֭7שऑผਙ֭ש㌱שħਙ่7ӧਙऑשħਙ่Ŵкỏ㈠ฌ

Ḷऑ֭ผŴשħ่7فкħこħ7ש ƆשਙผŴ7֭فкħこħשฌ

Ûħשγ7ՁbＣ7₡ħ⎯ऑкŴੂӧںỏฌ

ӧںỏ7 ՁbＣ7₡ħ⎯ऑкŴੂ7こŴੂ7่ ਙ7֭⇡7שผ֭ Ŵ₡Ŵ⇡к֭7Ŵ่₡7₡ħ⎯ऑкŴੂ7—ऑ₡Ŵ7⎯֭שʉħкк7⇡֭7⎯кਙʉ֭ผ7Ŵש
ผ֭—שこऑ֭ผŴ֭ש ⎯7⇡֭кਙʉ7ֱ ธธ7¤�7ӧ̶ֱｘ7¤bỏ㈠ฌ

ॅㅡｘ7שਙ7ںฎㄦ7¤�ฌ
ॅㅡｘ7שਙ7ฎㄦ7¤bฌ

ॅㄦｘ7שਙ7ںฎㄦ7¤�ฌ
ॅㅡㄦ7שਙ7ฎㄦ7¤bฌ

Ûħשγਙ—7שՁbＣ
₡ħ⎯ऑкŴੂฌ

ॅㅡｘ7שਙ7ںฎㄦ7¤�ฌ
ॅㅡｘ7שਙ7ฎㄦ7¤bฌ

ॅ″ｘ7שਙ7ธㅡฎ7¤�ฌ
ॅㄦｘ7שਙ7ںธｘ7¤bฌ

ธㅡｘฌں

ｘｘｘฌں

ՙㄦｘฌ

ธㄦｘฌ
ｘฌ

ｘฌں
ธ㈠ｘ7Ҝħ่ฌں

7ںฎ㈠ں ̶ｘ7 ㅡธ㈠ㅡฌ

7Ɔ—ऑऑкੂ7ЋਙкשŴ7֭فӧЋ₡㌱ỏฌ

ĠAŐ╗7Ŵ่₡7A่Ŵкਙف
Ḷऑ֭ผŴשħ่7فŐŴ่֭فฌ

ㅡॅธｘ7こA7₡㌱ฌ

Ձਙ
Ŵ₡

7ӧ
Ḷ

γ
こ

⎯ỏ
ฌ

ㄦｘｘฌ

ｘｘฌںں

A่Ŵкਙ7فḶ่кੂ
Ḷऑ֭ผŴשħ่7فŐŴ่֭فฌ

7╗Ŵ⇡к֭7̔ ㈠77AٹŴħкŴ⇡к֭7AкŴผこ7ŐŴ่֭فӧںỏฌ

ӧںỏ7 Ҝ֭Ŵ⎯—ผ֭₡7ħ่7こA㈠ฌ

ƆשŴ่₡Ŵผ₡
ЌAҜⓈŐֱ7Ќǲ7ㅡ̶
㌱ਙこऑкħŴ่ש

Ձħ่֭Ŵผ7Ḷ—שऑ—7̬ש ̶㈠ɱ7կ7 ●ӧธỏ7
կ7ธｘ㈠ㄦ7

ӧธỏ7 ●7ए7Оผਙ㌱֭⎯⎯7ЋŴผħŴ⇡к֭7ӧ㌱—ผผ่֭7שਙ—שऑ—שỏ㈠ฌ

̶㈠ฎ7կ7 ●7կ7ธｘ㈠ㄦ

�Ŵħк7Ġħفγ̬7 ธں㈠ՙㄦ7կ7 ●7կ7ธ̶7 ธں㈠ㄦ7կ7 ●7կ7ธ̶

�Ŵħк7Ձਙʉ̬7 ̶㈠ㄦ7կ7 ●7կ7̶㈠ՙㄦ7 ̶㈠ㄦ7կ7 ●7կ7̶㈠″ฌ
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ธｘ7

Őਙ⎯֭こਙ—่7″שㅡㅡฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

A㌱㌱—ผŴ㌱ੂฌ

7╗Ŵ⇡к֭7ฎ㈠7Őਙ⎯֭こਙ—่7″שㅡㅡ7╗ผŴ่⎯こħ֭ששผ7A㌱㌱—ผŴ㌱ੂฌ

Ɔ่֭⎯ਙผ7ਙऑשħਙ่⎯7 Ɔ่֭⎯ਙผ7ผ֭ ⑾֭ ผ่֭㌱֭7 ●่ऑ—7שผŴ่֭ف⎯ฌ
Ő֭㌱ਙここ่֭ฌ
₡֭₡7こħ่㈠
⎯ऑŴ่ӧںỏฌ

ＣħفħשŴк
Ŵ㌱㌱—ผŴ㌱ੂฌӧธỏฌ

Ｃ゜A
Ŵ㌱㌱—ผŴ㌱ੂฌӧ̶ỏฌ

ธֱⓒ7̶ ֱⓒ7ㅡֱʉħผ֭7Ő╗Ｃ⎯ฌ ¤b7 ¤�7 ¤b7 ¤�7 ¤b7 ¤�ฌ

Оں7שｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ฎㄦỏ7 ●ǲb7̔ ㄦ7ں ॅธｘｘ7שਙ7ฎㄦｘ7 ॅ̶ธฎ7שਙ7ںㄦ″ธฌ ｘ7ں ฎ7ں ㌫7ｘ㈠ںㄦ7 ㌫7ｘ㈠ธՙฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

О7שธｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ฎㄦỏ7 ●ǲb7̔ ㄦ7ں ॅธｘｘ7שਙ7ฎㄦｘ7 ॅ̶ธฎ7שਙ7ںㄦ″ธฌ ｘ7ں ฎ7ں ㌫7ｘ㈠ںㄦ7 7㌫7ｘ㈠ธՙฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

О7שㄦｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ฎㄦỏ7 ●ǲb7̔ ㄦ7ں ॅธｘｘ7שਙ7ฎㄦｘ7 ॅ̶ธฎ7שਙ7ںㄦ″ธฌ ｘ7ں ฎ7ں ㌫7ｘ㈠ںɱ7 ㌫7ｘ㈠̶ㅡฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

Оں7שｘｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ฎㄦỏ7 ●ǲb7̔ ㄦ7ں ॅธｘｘ7שਙ7̶ ｘｘ7 ॅ̶ธฎ7שਙ7ㄦՙธฌ ｘ7ں ฎ7ں ㌫7ｘ㈠ںɱ7 ㌫7ｘ㈠̶ㅡฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

Оں7שｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ɱں″ỏ7 İ●Ɔ7ں″ｘㅡ7 ॅธｘｘ7שਙ7″ㅡㄦ7 ॅ̶ธฎ7שਙ7ںںɱ̶ฌ ｘ7ں ฎ7ں ㌫7ｘ㈠ںㄦ7 ㌫7ｘ㈠ธՙฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

О7שธｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ɱں″ỏ7 İ●Ɔ7ں″ｘㅡ7 ॅธｘｘ7שਙ7″ㅡㄦ7 ॅ̶ธฎ7שਙ7ںںɱ̶ฌ ｘ7ں ฎ7ں ㌫7ｘ㈠ธՙ7 ㌫7ｘ㈠ㅡɱฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

Ќħ7ںธｘ7 ǲ₡ħ⎯ਙ่7b—ผ7֭ٹЌਙ㈠7̔ 7 ॅՙｘ7שਙ7̶ ｘｘ7 ॅɱㅡ7שਙ7ㄦՙธฌ ｘ7ں ฎ7ں ㌫7ｘ㈠ںㄦ7 ㌫7ｘ㈠ธՙฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

b—7ںｘ7 ǲ₡ħ⎯ਙ่7bਙऑऑ֭ผ7Ûħ่₡ħ่7فЌਙ㈠7ںㄦ7 ॅㄦｘ7שਙ7ธㄦｘ7 ॅㄦฎ7שਙ7ㅡฎธฌ ｘ7ں ฎ7ں ㌫ں㈠ㅡｘ7 ㌫7ธ㈠ㄦธฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

О7שㄦｘ7ӧ7װए7ｘ㈠ｘｘ̶ɱںỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ॅธｘｘ7שਙ7ㄦㄦｘ7 ॅ̶ธฎ7שਙ7ںｘธธฌ ｘ7ں ฎ7ں ㌫7ｘ㈠̶ｘ7 ㌫7ｘ㈠ㄦㅡฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

Оں7שｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ɱںỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ॅธｘｘ7שਙ7ㄦㄦｘ7 ॅ̶ธฎ7שਙ7ںｘธธฌ ｘ7ں ฎ7ں ㌫7ｘ㈠ںㄦ7 ㌫7ｘ㈠ธՙฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

b—7ㄦｘ7ӧ7װए7ｘ㈠ｘｘㅡธ″ỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ॅㄦｘ7שਙ7ธｘｘ7 ॅㄦฎ7שਙ7̶ ɱธฌ ｘ7ں ฎ7ں ㌫ں㈠̶ㅡ7 ㌫7ธ㈠ㅡںฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

b—7ㄦｘ7ӧ7װए7ｘ㈠ｘｘㅡธฎỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ਙ7ธｘｘ7שฎㄦ7ںॅ ॅ̶ｘש7ںਙ7̶ ɱธฌ ｘ7ں ฎ7ں ㌫ں㈠̶ㅡ7 ㌫7ธ㈠ㅡںฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

b—7ںｘｘ7ӧ7װए7ｘ㈠ｘｘㅡธ″ỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ॅㄦｘ7שਙ7ธｘｘ7 ॅㄦฎ7שਙ7̶ ɱธฌ ｘ7ں ฎ7ں ㌫ｘ㈠″ՙ7 ㌫7ں㈠ธｘฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

b—7ںｘｘ7ӧ7װए7ｘ㈠ｘｘㅡธฎỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ਙ7ธｘｘ7שฎㄦ7ںॅ ॅ̶ｘש7ںਙ7̶ ɱธฌ ｘ7ں ฎ7ں ㌫ｘ㈠″ՙ7 ㌫7ں㈠ธｘฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

╗γ֭ผこਙ㌱ਙ—ऑк֭⎯ӧㅡỏฌ

╗ੂऑ֭7Աӧㄦỏ7 Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ7ںՙㄦⓒ7●ǲb7ㄦฎㅡ7 ฎธｘ7ںਙ7שｘｘ7ں ธںธ7שਙ7̶ ̶ｘฎฌ ธㄦ7 ㅡㄦ7 ㌫7ｘ㈠ՙՙ7 ㌫7ں㈠̶ɱฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂऑ֭7ǲ7 Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ7ںՙㄦⓒ7●ǲb7ㄦฎㅡ7 ॅธｘｘ7שਙ7ںｘｘｘ7 ॅ̶ธฎ7שਙ7ںฎ̶ธฌ ธㄦ7 ㅡㄦ7 ㌫7ｘ㈠ธｘ7 ㌫7ｘ㈠̶″ฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂऑ֭7İ7 Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ7ںՙㄦⓒ7●ǲb7ㄦฎㅡ7 ਙ7̔שฎｘ7ںॅ ″ｘ7 ॅธɱธ7שਙ7ںㅡｘｘฌ ธㄦ7 ㅡㄦ7 ㌫7ｘ㈠̶ㄦ7 ㌫7ｘ㈠″̶ฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂऑ֭7ìӧ″ỏ7 Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ7ںՙㄦⓒ7●ǲb7ㄦฎㅡ7 ՙธ7̶ںਙ7שฎｘ7ںॅ ॅธɱธ7שਙ7ธㄦｘںฌ ธㄦ7 ㅡㄦ7 ㌫7ｘ㈠ㄦｘ7 ㌫7ｘ㈠ɱｘฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂऑ֭7Ќ7 Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ7ںՙㄦⓒ7●ǲb7ㄦฎㅡ7 ॅธｘｘ7שਙ7̶ںｘｘ7 ॅ̶ธฎ7שਙ7ธ̶ՙธฌ ธㄦ7 ㅡㄦ7 ㌫7ｘ㈠ㄦｘ7 ㌫7ｘ㈠ɱｘฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂऑ֭7Ő7 Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ7ںՙㄦⓒ7●ǲb7ㄦฎㅡ7 ｘ7שਙ7ںՙ″ฎ7 ̶ธ7שਙ7̶ ธںㅡฌ ธㄦ7 ㅡㄦ7 ㌫7ｘ㈠ՙㄦ7 ㌫7ں㈠̶ㄦฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂऑ֭7Ɔ7 Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ7ںՙㄦⓒ7●ǲb7ㄦฎㅡ7 ｘ7שਙ7ںՙ″ฎ7 ̶ธ7שਙ7̶ ธںㅡฌ ธㄦ7 ㅡㄦ7 ㌫7ｘ㈠ՙｘ7 ㌫7ں㈠ธ″ฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂऑ֭7╗7 Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ7ںՙㄦⓒ7●ǲb7ㄦฎㅡ7 ॅธｘｘ7שਙ7ㅡｘｘ7 ॅ̶ธฎ7שਙ7̔ ㄦธฌ ธㄦ7 ㅡㄦ7 ㌫7ｘ㈠̶ㄦ7 ㌫7ｘ㈠″̶ฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

Ｃ●Ќ7╗ੂ ऑ֭7Ձ7 Ｃ●Ќ7ㅡ̶ՙںｘ7 ॅธｘｘ7שਙ7ɱｘｘ7 ॅ̶ธฎ7שਙ7ں″ㄦธฌ ธㄦ7 ㅡㄦ7 ㌫7ｘ㈠̶ㄦ7 ㌫7ｘ㈠″̶ฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

Ｃ●Ќ7╗ੂ ऑ֭7Ⓢ7 Ｃ●Ќ7ㅡ̶ՙںｘ7 ॅธｘｘ7שਙ7ॅ ″ｘｘ7 ॅ̶ธฎ7שਙ7ںںںธฌ ธㄦ7 ㅡㄦ7 ㌫7ｘ㈠̶ㄦ7 ㌫7ｘ㈠″̶ฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂऑ֭7ÛㄦŐ֭゜Ûธ″Ő֭7 AƆ╗Ҝ7ǲ7ɱฎฎֱɱ″7 ｘ7שਙ7ธｘｘｘ7 ̶ธ7שਙ7̶ ″̶ธฌ ธㄦ7 ㅡㄦ7 ㌫7ｘ㈠ՙｘ7 ㌫7ں㈠ธ″ฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

ḚḶƆ╗7╗ੂऑ֭7Ձ7 ḚḶƆ╗7Ő7ฎ㈠ㄦฎㄦֱธｘｘ7ں ॅธｘｘ7שਙ7ฎｘｘ7 ॅ̶ธฎ7שਙ7ںㅡՙธฌ ธㄦ7 ㅡㄦ7 ㌫7ں㈠ｘｘ7 ㌫7ں㈠ธ″ฌ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

Ḷשγ֭ผ7ħ่ऑ—ੂש7שऑ֭⎯ฌ

Ҝħккħٹਙк7ש●่ऑ—7ש ｘｘ7こЋ7ںਙ7שｘ7ںॅ ㌫ｘ㈠ｘںㄦ7こЋ7 ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

ธֱⓒ7̶ ֱⓒ7ㅡֱʉħผ֭ 7Ḷγこ7●่ऑ—7ש ｘ7שਙ7ธｘｘｘ7ਙγこ⎯7 ㌫ｘ㈠ㅡㄦ7ਙγこ7 ㌫ｘ㈠ｘ̶੧7ਙ⑾7⎯ऑŴ่ฌ

ӧںỏ7 Ќਙ7こħ่ħこ—こ7ਙผ7こŴゥħこ—こ7⎯ऑŴ่7ผ֭⎯שผħ㌱שħਙ่⎯7ʉħשγħ่7שγ֭7ħ่ऑ—7שผŴ่֭ف⎯㈠7Ő֭㌱ਙここ่֭₡֭₡7こħ่ħこ—こ7⎯ऑŴ่7ʉħкк7γਙк₡7่ ਙħ⎯֭7ʉħשγħ่7Ŵ㌱㌱—ผŴ㌱ੂ7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่7ʉħשγ7₡Ŵこऑħ่7فŴש
▷֭ผਙ7⎯֭㌱ਙ่₡⎯㈠ฌ

ӧธỏ7 ╗γ֭7ऑ—⇡кħ⎯γ֭₡7₡ħفħשŴк7Ŵ㌱㌱—ผŴ㌱ੂ7Ŵऑऑкħ֭⎯7ਙ֭ٹผ7שγ֭7֭ ħਙ่⎯7ਙผש7㌱Ŵ่7⇡֭7Ŵ㌱㌱֭⎯⎯֭₡7⇡ੂ7ĠAŐ╗7ਙผ7�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯7bਙここ—่ħ㌱Ŵש—ऑש—Ŵк7ਙשħف㈠7Ｃħ֭ف7ผŴ่ש—ħผ֭7⎯่֭⎯ਙผ7ħ่ऑש่
Őਙ⎯֭こਙ—่7ש㌱ਙ่שผਙк7⎯ੂ⎯֭שこ㈠ฌ

ӧ̶ỏ7 ╗ਙשŴк7A่Ŵкਙ7فŴ㌱㌱—ผŴ㌱ੂ7ħ⎯7שγ֭7⎯—こ7ਙ⑾7₡ħفħשŴк7Ŵ่₡7Ｃ゜A7Ŵ㌱㌱—ผŴ㌱ħ֭⎯㈠7╗γħ⎯7ħ⎯7่ ਙ7שŴऑऑкħ㌱Ŵ⇡к֭7⑾ਙผ7�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯㈠ฌ
ӧㅡỏ7 ╗ਙשŴк7₡ħفħשŴк7Ŵ㌱㌱—ผŴ㌱ੂ7⑾ਙผ7שγ֭ผこਙ㌱ਙ—ऑк֭7こ֭Ŵ⎯—ผ֭こ่֭7̬ש⎯—こ7ਙ⑾7₡ħفħשŴк7Ŵ㌱㌱—ผŴ㌱ੂ7ોｘ㈠ㄦ7¤b㈠7ӧ㌱ਙк₡7㈾—่㌱שħਙ่7Ŵ㌱㌱—ผŴ㌱ੂỏ㈠ฌ
ӧㄦỏ7 ＣħفħשŴк7Ŵ㌱㌱—ผŴ㌱ੂ7⑾ਙผ7Ќ●Ɔ╗7╗ੂ ऑ֭7Ա7╗゜b7ħ⎯7㌫̶㈠ｘ7¤b7ӧ㌫ㄦ㈠ㅡ7¤�ỏ7⑾ผਙこ7ںｘｘ7שਙ7̶ ｘｘ7¤b7ӧธںธ7שਙ7ㄦՙธ7¤�ỏ㈠ฌ
ӧ″ỏ7 ＣħفħשŴк7Ŵ㌱㌱—ผŴ㌱ੂ7⑾ਙผ7Ќ●Ɔ╗7╗ੂ ऑ֭7ì7╗゜b7ħ⎯7㌫ｘ㈠ՙｘ7¤b7ӧ㌫ں㈠ธ″7¤�ỏ7⑾ผਙこ7ॅ ਙ7ॅשฎｘ7ں ɱｘ7¤b7ӧॅธɱธ7שਙ7ॅ ｘ7¤�ỏ㈠ฌ̶ں
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ธںฌ

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦ7

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこ7

A㌱㌱—ผŴ㌱ੂ7֭ ゥŴこऑк֭7ӧĠAŐ╗7₡֭ٹħ㌱֭⎯ỏฌ

Ûγ่֭7—⎯ħ่7فŴ7Оں7שｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ฎㄦỏ7⎯่֭⎯ਙผ7ħ่ऑ—7שʉħשγ7Ŵ7ｘ7שਙฌ

ｘｘ7¤b7⎯ऑŴ่̬ں

�7ＣħفħשŴк7Ŵ㌱㌱—ผŴ㌱ੂ7ए7㌫ｘ㈠ںㄦ7¤bฌ

�7Ｃ゜A7Ŵ㌱㌱—ผŴ㌱ੂ7ए7㌫ｘ㈠ｘ̶੧7ਙ⑾7ںｘｘ7¤b7ਙผ7㌫ｘ㈠ｘ̶7¤bฌ

�7╗ਙשŴк7Ŵ㌱㌱—ผŴ㌱ੂ7ए7㌫ｘ㈠ںฎ7¤bฌ

A㌱㌱—ผŴ㌱ੂ7֭ ゥŴこऑк֭7ӧ�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯7Ŵ่₡

ОŐḶ�●ԱⓈƆ7ОA7₡֭ٹħ㌱֭⎯ỏฌ

Ûγ่֭7—⎯ħ่7فŴ7Оں7שｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ฎㄦỏ7⎯่֭⎯ਙผ7ħ่ऑ—̬שฌ

�7╗ਙשŴк7Ŵ㌱㌱—ผŴ㌱ੂ7ए7㌫ｘ㈠ںㄦ7¤bฌ

�7Ќਙ7Ｃ゜A7Ŵ㌱㌱—ผŴ㌱ੂ7֭ ⑾⑾֭ ㌱7⎯שŴऑऑк ㈠ੂฌ

7╗Ŵ⇡к֭7ɱ㈠7Aこ⇡ħ่֭֭ש7שこऑ֭ผŴש—ผ֭7֭ ⑾⑾֭ ㌱ש

Ɔ่֭⎯ਙผ7ਙऑשħਙ่⎯ฌ
Ɔ่֭⎯ਙผ7
ผ֭ ⑾֭ ผ่֭㌱֭7

●่ऑ—ש
ผŴ่7֭فӧ¤bỏฌ

╗֭ こऑ֭ผŴש—ผ֭7֭ ⑾⑾֭ ㌱7⎯שऑ֭ผ7ں㈠ｘ7¤b
ӧں㈠ฎ7¤�ỏ7㌱γŴ่7֭فħ่7Ŵこ⇡ħ่֭ש
ש֭ こऑ֭ผŴש—ผ֭ӧںỏӧธỏฌ

ŐŴ่֭فฌ
Ｃ゜A
֭⑾⑾֭ ㌱שӧ̶ỏฌ

ธֱⓒ7̶ ֱⓒ7ㅡֱʉħผ֭7Ő╗Ｃ⎯ฌ

Оں7שｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ฎㄦỏ7 ●ǲb7̔ ㄦ7ں ֱธｘｘ7שਙ7ฎㄦｘ7 ｘ㈠ｘｘ̶7¤b7ӧｘ㈠ｘｘㄦㅡ7¤�ỏ7 ǲ่שħผ֭ 7Ɔ่֭⎯ਙผ7●่ऑ—7שŐŴ่7֭ف ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

О7שธｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ฎㄦỏ7 ●ǲb7̔ ㄦ7ں ֱธｘｘ7שਙ7ฎㄦｘ7 ｘ㈠ｘｘㅡ7¤b7ӧｘ㈠ｘｘՙธ7¤�ỏ7 ǲ่שħผ֭ 7Ɔ่֭⎯ਙผ7●่ऑ—7שŐŴ่7֭ف ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

О7שㄦｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ฎㄦỏ7 ●ǲb7̔ ㄦ7ں ֱธｘｘ7שਙ7ฎㄦｘ7 ｘ㈠ｘｘ̶7¤b7ӧｘ㈠ｘｘㄦㅡ7¤�ỏ7 ǲ่שħผ֭ 7Ɔ่֭⎯ਙผ7●่ऑ—7שŐŴ่7֭ف ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

Оں7שｘｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ฎㄦỏ7 ●ǲb7̔ ㄦ7ں ֱธｘｘ7שਙ7̶ ｘｘ7 ｘ㈠ｘｘ̶7¤b7ӧｘ㈠ｘｘㄦㅡ7¤�ỏ7 ǲ่שħผ֭ 7Ɔ่֭⎯ਙผ7●่ऑ—7שŐŴ่7֭ف ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

Оں7שｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ɱں″ỏ7 İ●Ɔ7ں″ｘㅡ7 ֱธｘｘ7שਙ7″ㅡㄦ7 ｘ㈠ｘｘ̶7¤b7ӧｘ㈠ｘｘㄦㅡ7¤�ỏ7 ǲ่שħผ֭ 7Ɔ่֭⎯ਙผ7●่ऑ—7שŐŴ่7֭ف ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

О7שธｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ɱں″ỏ7 İ●Ɔ7ں″ｘㅡ7 ֱธｘｘ7שਙ7″ㅡㄦ7 ｘ㈠ｘｘㅡ7¤b7ӧｘ㈠ｘｘՙธ7¤�ỏ7 ǲ่שħผ֭ 7Ɔ่֭⎯ਙผ7●่ऑ—7שŐŴ่7֭ف ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

Ќħ7ںธｘ7 ǲ₡ħ⎯ਙ่7b—ผ7֭ٹЌਙ㈠7̔ 7 ֱՙｘ7שਙ7̶ ｘｘ7 ｘ㈠ｘｘ̶7¤b7ӧｘ㈠ｘｘㄦㅡ7¤�ỏ7 ǲ่שħผ֭ 7Ɔ่֭⎯ਙผ7●่ऑ—7שŐŴ่7֭ف ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

b—7ںｘฌ
ǲ₡ħ⎯ਙ่7bਙऑऑ֭ผ
Ûħ่₡ħ่7فЌਙ㈠7ںㄦฌ

ֱㄦｘ7שਙ7ธㄦｘ7 ｘ㈠ｘ̶7¤b7ӧｘ㈠ｘㄦㅡ7¤�ỏ7 ǲ่שħผ֭ 7Ɔ่֭⎯ਙผ7●่ऑ—7שŐŴ่7֭ف ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

О7שㄦｘ7ӧ7װए7ｘ㈠ｘｘ̶ɱںỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ֱธｘｘ7שਙ7ㄦㄦｘ7 ｘ㈠ｘｘㅡ7¤b7ӧｘ㈠ｘｘՙธ7¤�ỏ7 ǲ่שħผ֭ 7Ɔ่֭⎯ਙผ7●่ऑ—7שŐŴ่7֭ف ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

Оں7שｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ɱںỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ֱธｘｘ7שਙ7ㄦㄦｘ7 ｘ㈠ｘｘ̶7¤b7ӧｘ㈠ｘｘㄦㅡ7¤�ỏ7 ǲ่שħผ֭ 7Ɔ่֭⎯ਙผ7●่ऑ—7שŐŴ่7֭ف ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

b—7ㄦｘ7ӧ7װए7ｘ㈠ｘｘㅡธ″ỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ֱㄦｘ7שਙ7ธｘｘ7 ｘ㈠ｘｘฎ7¤b7ӧｘ㈠ｘںㅡㅡ7¤�ỏ7 ǲ่שħผ֭ 7Ɔ่֭⎯ਙผ7●่ऑ—7שŐŴ่7֭ف ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

b—7ㄦｘ7ӧ7װए7ｘ㈠ｘｘㅡธฎỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ਙ7ธｘｘ7שฎㄦ7ںֱ ｘ㈠ｘｘฎ7¤b7ӧｘ㈠ｘںㅡㅡ7¤�ỏ7 ǲ่שħผ֭ 7Ɔ่֭⎯ਙผ7●่ऑ—7שŐŴ่7֭ف ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

b—7ںｘｘ7ӧ7װए7ｘ㈠ｘｘㅡธ″ỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ֱㄦｘ7שਙ7ธｘｘ7 ｘ㈠ｘｘㅡ7¤b7ӧｘ㈠ｘｘՙธ7¤�ỏ7 ǲ่שħผ֭ 7Ɔ่֭⎯ਙผ7●่ऑ—7שŐŴ่7֭ف ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

b—7ںｘｘ7ӧ7װए7ｘ㈠ｘｘㅡธฎỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ਙ7ธｘｘ7שฎㄦ7ںֱ ｘ㈠ｘｘㅡ7¤b7ӧｘ㈠ｘｘՙธ7¤�ỏ7 ǲ่שħผ֭ 7Ɔ่֭⎯ਙผ7●่ऑ—7שŐŴ่7֭ف ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

╗γ֭ผこਙ㌱ਙ—ऑк֭⎯ฌ

╗ੂऑ֭7Աฌ
Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ
ՙㄦⓒ7●ǲb7ㄦฎㅡฌں

ฎธｘฌںਙ7שｘｘ7ں

ｘ㈠ｘںㅡ7¤b7 ╗7๔7ںｘｘｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

ｘ㈠ｘ̶ธ7¤b7ॅ 7ӧｘ㈠ｘｘธㄦ੧7ਙ⑾7ӧ╗7ॅ 7̶ ｘｘỏỏ7 ̶ｘｘ7¤b7կ7╗7ｹ7ںｘｘｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

ｘ㈠ｘㄦㅡ7¤b7ॅ 7ӧｘ㈠ｘںں੧7ਙ⑾7ӧ╗7ॅ ｘｘỏỏ7ں7 ｘｘ7¤b7կ7╗7ｹ7̶ں ｘｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂऑ֭7ǲฌ
Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ
ՙㄦⓒ7●ǲb7ㄦฎㅡฌں

ֱธｘｘ7שਙ7ںｘｘｘ7 ｘ㈠ｘｘㄦ7¤b7ો7ӧｘ㈠ｘｘㅡ̶੧7ਙ⑾7╗ỏ7 Aкк7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂऑ֭7İฌ
Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ
ՙㄦⓒ7●ǲb7ㄦฎㅡฌں

ਙ7̔שฎｘ7ںֱ ″ｘฌ
ｘ㈠ｘｘㄦㅡ7¤b7ો7ӧｘ㈠ｘｘｘธɱ੧ਙ⑾7╗ỏ7 ╗7๔7ｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

ｘ㈠ｘｘㄦㅡ7¤b7ો7ӧｘ㈠ｘｘธㄦ੧7ਙ⑾7Ŵ⇡⎯ਙк—ٹ7֭שŴк—֭7╗ỏ7 ╗7ｹ7ｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂऑ֭7ìฌ
Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ
ՙㄦⓒ7●ǲb7ㄦฎㅡฌں

ՙธฌ̶ںਙ7שฎｘ7ںֱ
ｘ㈠ｘｘ″7ں¤b7ો7ӧｘ㈠ｘｘㄦㅡ੧7ਙ⑾7╗ỏ7 ╗7๔7ｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

ｘ㈠ｘｘ″7ں¤b7ો7ӧｘ㈠ｘｘธㄦ੧7ਙ⑾7Ŵ⇡⎯ਙк—ٹ7֭שŴк—֭7╗ỏ7 ╗7ｹ7ｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂऑ֭7Ќฌ
Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ
ՙㄦⓒ7●ǲb7ㄦฎㅡฌں

ֱธｘｘ7שਙ7̶ںｘｘ7 ｘ㈠ｘｘ″ฎ7¤b7ો7ӧｘ㈠ｘｘｘ̶″੧7ਙ⑾7╗ỏ7 Aкк7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂऑ֭7Őฌ
Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ
ՙㄦⓒ7●ǲb7ㄦฎㅡฌں

ｘ7שਙ7ںՙ″ฎฌ
ｘ㈠ｘ7″ں¤b7 ╗7๔7ธｘｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

ｘ㈠ｘธ̶7¤b7ॅ 7ӧｘ㈠ｘｘ̶″੧7ਙ⑾7╗ỏ7 ╗7ｹ7ธｘｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂऑ֭7Ɔฌ
Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ
ՙㄦⓒ7●ǲb7ㄦฎㅡฌں

ｘ7שਙ7ںՙ″ฎฌ
ｘ㈠ｘ7″ں¤b7 ╗7๔7ธｘｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

ｘ㈠ｘธ̶7¤b7ॅ 7ӧｘ㈠ｘｘ̶″੧7ਙ⑾7╗ỏ7 ╗7ｹ7ธｘｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂऑ֭7╗ฌ
Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ
ՙㄦⓒ7●ǲb7ㄦฎㅡฌں

ֱธｘｘ7שਙ7ㅡｘｘฌ
ｘ㈠ｘｘ″ㅡ7¤b7 ╗7๔7ｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

ｘ㈠ｘｘ″ㅡ7¤b7ોӧｘ㈠ｘｘㅡ̶੧7ਙ⑾7Ŵ⇡⎯ਙк—ٹ7֭שŴк—֭7╗ỏ7 ╗7ｹ7ｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

Ｃ●Ќ7╗ੂ ऑ֭7Ձ7 Ｃ●Ќ7ㅡ̶ՙںｘ7 ֱธｘｘ7שਙ7ɱｘｘฌ
ｘ㈠ｘｘㄦㅡ7¤b7ો7ӧｘ㈠ｘｘｘธɱ੧7ਙ⑾7╗ỏ7 ╗7๔7ｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

ｘ㈠ｘｘㄦㅡ7¤b7ો7ӧｘ㈠ｘｘธㄦ੧7ਙ⑾7Ŵ⇡⎯ਙк—ٹ7֭שŴк—֭7╗ỏ7 ╗7ｹ7ｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

Ｃ●Ќ7╗ੂ ऑ֭7Ⓢ7 Ｃ●Ќ7ㅡ̶ՙںｘ7 ֱธｘｘ7שਙ7″ｘｘฌ
ｘ㈠ｘｘ″ㅡ7¤b7 ╗7๔7ｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

ｘ㈠ｘｘ″ㅡ7¤b7ો7ӧｘ㈠ｘｘㅡ̶੧7ਙ⑾7Ŵ⇡⎯ਙк—ٹ7֭שŴк—֭7╗ỏ7 ╗7ｹ7ｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ
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ธธ7

Őਙ⎯֭こਙ—่7″שㅡㅡฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

╗֭ こऑ֭ผŴש—ผ֭7֭ ⑾⑾֭ ㌱7֭⎯ש ゥŴこऑк֭7ӧĠAŐ╗7₡֭ٹħ㌱֭⎯ỏฌ
Ûγ่֭7—⎯ħ่7فŴ7Оں7שｘｘ7ӧװ ए7ｘ㈠ｘｘ̶ฎㄦỏ7⎯่֭⎯ਙผ7ħ่ऑ—7שʉħשγ7Ŵ7ｘॅںｘｘ7¤b7⎯ऑŴ่7Ŵ7̶ש ｘ ¤b7Ŵこ⇡ħ่֭֭ש7שこऑ֭ผŴש—ผ֭ ̬ฌ

�7ＣħفħשŴк7╗֭ こऑ֭ผŴש—ผ֭ 7ǲ⑾⑾֭ ㌱7̬⎯שｘ㈠ｘｘ̶7¤b7ゥ7ӧ̶ｘ7ֱ 7ธｘỏ7ए7ｘ㈠ｘ̶7¤bฌ

�7Ｃ゜A7ǲ⑾⑾֭ ㌱7̬⎯ש∵ｘ㈠ｘｘں੧7ਙ⑾7ںｘｘべ7ゥ7ӧ̶ｘ7ֱ 7ธｘỏ7ए7ｘ㈠ｘ7ں¤bฌ

�7Ûਙผ⎯7שbŴ⎯֭7ǲผผਙผ̬7ＣħفħשŴк7ો7Ｃ゜A7ો7ＣħفħשŴк7╗֭ こऑ֭ผŴש—ผ֭ 7ǲ⑾⑾֭ ㌱7⎯שો

Ｃ゜A7ǲ⑾⑾֭ ㌱7⎯שए7ｘ㈠ںㄦ7¤b7ો7ｘ㈠ｘ̶7¤b7ો7ｘ㈠ｘ̶7¤b7ો7ｘ㈠ｘ7ں¤b7ए7ｘ㈠ธธ7¤bฌ

�7╗ਙשŴк7Оผਙ⇡Ŵ⇡к֭7ǲผผਙผ̬

╗֭ こऑ֭ผŴש—ผ֭7֭ ⑾⑾֭ ㌱7֭⎯ש ゥŴこऑк֭⎯7ӧ�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯7₡֭ٹħ㌱֭⎯7Ŵ่₡7ОŐḶ�●ԱⓈƆ7ОAỏฌ
Ûγ่֭7—⎯ħ่7فŴ7Оں7שｘｘ7ӧװ ए7ｘ㈠ｘｘ̶ฎㄦỏ7⎯่֭⎯ਙผ7ħ่ऑ—7שŴ7̶ש ｘ7¤b7⎯ऑŴ่7Ŵ7̶ש ｘ7¤b7Ŵこ⇡ħ่֭֭ש7שこऑ֭ผŴש—ผ֭ ̬ฌ

�7ＣħفħשŴк7╗֭ こऑ֭ผŴש—ผ֭ 7ǲ⑾⑾֭ ㌱7̬⎯שｘ㈠ｘｘ̶7¤b7ゥ7ӧ̶ｘ7ֱ 7ธｘỏ7ए7ｘ㈠ｘ̶7¤bฌ

�7Ｃ゜A7ǲ⑾⑾֭ ㌱7̬⎯שЌਙ7Ｃ゜A7֭ ⑾⑾֭ ㌱7⎯שŴऑऑк ㈠ੂฌ

�7Ûਙผ⎯7שbŴ⎯֭7ǲผผਙผ̬ 7ＣħفħשŴк7ો7ＣħفħשŴк7╗֭ こऑ֭ผŴש—ผ֭7ǲ⑾⑾֭ ㌱7⎯שए7ｘ㈠ںㄦ

¤b7ો7ｘ㈠ｘ̶7¤b7ए7ｘ㈠ںฎ7¤bฌ

�7╗ਙשŴк7Оผਙ⇡Ŵ⇡к֭7ǲผผਙผ̬

╗ੂऑ֭7ÛㄦŐ֭゜Ûธ″Ő֭7 AƆ╗Ҝ7ǲ7ɱฎฎֱɱ″7 ｘ7שਙ7ธｘｘｘฌ
ｘ㈠ｘ7″ں¤b7 ╗7๔7ธｘｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

ｘ㈠ｘธ̶7¤b7ॅ 7ӧｘ㈠ｘｘ̶″੧7ਙ⑾7╗ỏ7 ╗7ｹ7ธｘｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

ḚḶƆ╗7╗ੂऑ֭7Ձฌ
ḚḶƆ╗7Ő
ฎ㈠ㄦฎㄦֱธｘｘںฌ

ֱธｘｘ7שਙ7ฎｘｘฌ
ｘ㈠ｘｘՙ7¤b7 ╗7๔7ｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

ｘ㈠ｘｘՙ7¤b7ॅ 7ӧｘ㈠ｘｘ̶੧7ਙ⑾7Ŵ⇡⎯ਙк—ٹ7֭שŴк—֭7╗ỏ7 ╗7ｹ7ｘ7¤b7 ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

Ḷשγ֭ผ7ħ่ऑ—ੂש7שऑ֭⎯ฌ

Ҝħккħٹਙк7ש●่ऑ—7ש ｘｘ7こЋ7ںਙ7שｘ7ںֱ ｘ㈠ｘｘｘㄦ7こЋ7 ǲ่שħผ֭ 7Ɔ่֭⎯ਙผ7●่ऑ—7שŐŴ่7֭ف ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

ธֱⓒ7̶ ֱⓒ7ㅡֱʉħผ֭ 7Ḷγこ7 ｘ7שਙ7ธｘｘｘ7Ν7 ｘ㈠ｘｘฎㅡ7Ν7 ǲ่שħผ֭ 7Ɔ่֭⎯ਙผ7●่ऑ—7שŐŴ่7֭ف ｘ㈠ｘｘں੧7ਙ⑾7⎯ऑŴ่ฌ

ӧںỏ7 bγŴ่7֭فħ่7Ŵこ⇡ħ่֭7שħ⎯7ʉħשγ7ผ֭ ⑾֭ ผ่֭㌱֭7שਙ7שγ֭7㌱Ŵкħ⇡ผŴשħਙ่7֭שこऑ֭ผŴש—ผ֭ 7ਙ⑾7שγ֭7שผŴ่⎯こħ֭ששผ7″ฎ7¤�7ӧธｘ7¤bỏ7⑾ผਙこ7⑾Ŵ㌱שਙผ ㈠ੂฌ
ӧธỏ7 Aこ⇡ħ่֭֭ש7שこऑ֭ผŴש—ผ֭ 7֭ ⑾⑾֭ ㌱7ש⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่7ٹŴкħ₡7ਙ֭ٹผ7こħ่ħこ—こ7֭שこऑ֭ผŴש—ผ֭ 7⎯ऑŴ่7ਙ⑾7ธฎ¤b7ӧㄦｘ¤�ỏ㈠ฌ
ӧ̶ỏ7 Ｃਙ֭⎯7่ ਙ7שŴऑऑкੂ7שਙ7�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯㈠ฌ

7╗Ŵ⇡к֭7ɱ㈠7Aこ⇡ħ่֭֭ש7שこऑ֭ผŴש—ผ֭7֭ ⑾⑾֭ ㌱ש

Ɔ่֭⎯ਙผ7ਙऑשħਙ่⎯ฌ
Ɔ่֭⎯ਙผ7
ผ֭ ⑾֭ ผ่֭㌱֭7

●่ऑ—ש
ผŴ่7֭فӧ¤bỏฌ

╗֭ こऑ֭ผŴש—ผ֭7֭ ⑾⑾֭ ㌱7⎯שऑ֭ผ7ں㈠ｘ7¤b
ӧں㈠ฎ7¤�ỏ7㌱γŴ่7֭فħ่7Ŵこ⇡ħ่֭ש
ש֭ こऑ֭ผŴש—ผ֭ӧںỏӧธỏฌ

ŐŴ่֭فฌ
Ｃ゜A
֭⑾⑾֭ ㌱שӧ̶ỏฌ

ｘ㈠ںㄦธ7 ｘ㈠ｘ̶ธ7 ｘ㈠ｘ̶ธ7 ｘ㈠ｘںธ7ો ો ો ｘ㈠ں″¤bฌए7

ｘ㈠ںㄦธ7 ｘ㈠ｘ̶ธ7 ¤bฌए7

7╗Ŵ⇡к֭7ںｘ㈠7╗ผŴ่⎯こħ֭ששผ7A㌱㌱—ผŴ㌱ੂ7ʉγ่֭7Ḷผ₡֭ผ֭₡7ʉħשγ7Ḷऑשħਙ่7bਙ₡֭7Оฎฌ

Ɔ่֭⎯ਙผ7ਙऑשħਙ่⎯ฌ
Ɔ่֭⎯ਙผ7ผ֭⑾֭ ผ่֭㌱֭ฌ

●่ऑ—7שผŴ่֭ف⎯ฌ
Ҝħ่ħこ—こ
⎯ऑŴ่ӧںỏฌ

ＣħفħשŴк
Ŵ㌱㌱—ผŴ㌱ੂӧธỏ7 Ｃ゜A

Ŵ㌱㌱—ผŴ㌱ ӧੂ̶ỏӧㅡỏฌ

ธֱⓒ7̶ ֱⓒ7ㅡֱʉħผ֭7Ő╗Ｃ⎯7 ¤b7 ¤�7 ¤b7 ¤�7 ¤b7 ¤�ฌ

Оں7שｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ฎㄦỏ7 ●ǲb7̔ ㄦ7ں ॅธｘｘ7שਙ7ฎㄦｘ7 ॅ̶ธฎ7שਙ7ںㄦ″ธฌ ｘ7ں ฎฌں ㌫7ｘ㈠ںｘ7 ㌫7ｘ㈠ںฎ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

О7שธｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ฎㄦỏ7 ●ǲb7̔ ㄦ7ں ॅธｘｘ7שਙ7ฎㄦｘ7 ॅ̶ธฎ7שਙ7ںㄦ″ธฌ ｘ7ں ฎฌں ㌫7ｘ㈠ธธ7 7㌫7ｘ㈠ㅡｘ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

О7שㄦｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ฎㄦỏ7 ●ǲb7̔ ㄦ7ں ॅธｘｘ7שਙ7ฎㄦｘ7 ॅ̶ธฎ7שਙ7ںㄦ″ธฌ ｘ7ں ฎฌں ㌫7ｘ㈠ںㅡ7 ㌫7ｘ㈠ธㄦ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

Оں7שｘｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ฎㄦỏ7 ●ǲb7̔ ㄦ7ں ॅธｘｘ7שਙ7̶ ｘｘ7 ॅ̶ธฎ7שਙ7ㄦՙธฌ ｘ7ں ฎฌں ㌫7ｘ㈠ںｘ7 ㌫7ｘ㈠ںฎ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

Оں7שｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ɱں″ỏ7 İ●Ɔ7ں″ｘㅡ7 ॅธｘｘ7שਙ7″ㅡㄦ7 ॅ̶ธฎ7שਙ7ںںɱ̶ฌ ｘ7ں ฎฌں ㌫7ｘ㈠ںｘ7 ㌫7ｘ㈠ںฎ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

О7שธｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ɱں″ỏ7 İ●Ɔ7ں″ｘㅡ7 ॅธｘｘ7שਙ7″ㅡㄦ7 ॅ̶ธฎ7שਙ7ںںɱ̶ฌ ｘ7ں ฎฌں ㌫7ｘ㈠ธธ7 7㌫7ｘ㈠ㅡｘ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

Ќħ7ںธｘ7 ǲ₡ħ⎯ਙ่7b—ผ7֭ٹЌਙ㈠7̔ 7 ॅՙｘ7שਙ7̶ ｘｘ7 ॅɱㅡ7שਙ7ㄦՙธฌ ｘ7ں ฎฌں ㌫7ｘ㈠ｘฎ7 ㌫7ｘ㈠ںㅡ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

b—7ںｘ7 ǲ₡ħ⎯ਙ่7bਙऑऑ֭ผ7Ûħ่₡ħ่7فЌਙ㈠7ںㄦ7 ॅㄦｘ7שਙ7ธㄦｘ7 ॅㄦฎ7שਙ7ㅡฎธฌ ｘ7ں ฎฌں ㌫ں㈠ｘｘ7 ㌫7ں㈠ฎｘ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

О7שㄦｘ7ӧװएｘ㈠ｘｘ̶ɱںỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ॅธｘｘ7שਙ7ㄦㄦｘ7 ॅ̶ธฎ7שਙ7ںｘธธฌ ｘ7ں ฎฌں ㌫ｘ㈠ธｘ7 ㌫ｘ㈠̶″7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

Оں7שｘｘ7ӧװएｘ㈠ｘｘ̶ɱںỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ॅธｘｘ7שਙ7ㄦㄦｘ7 ॅ̶ธฎ7שਙ7ںｘธธฌ ｘ7ں ฎฌں ㌫ｘ㈠ںｘ7 ㌫ｘ㈠ںฎ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

b—7ㄦｘ7ӧװएｘ㈠ｘｘㅡธ″ỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ॅㄦｘ7שਙ7ธｘｘ7 ॅㄦฎ7שਙ7̶ ɱธฌ ｘ7ں ฎฌں ㌫ｘ㈠̶ㅡ7 ㌫ｘ㈠″7ں ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ
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ธ̶ฌ

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦ7

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこ7

Ő֭⑾֭ ผ่֭㌱֭7Ŵ㌱㌱—ผŴ㌱ੂ7֭ ゥŴこऑк֭7ӧĠAŐ╗7ਙ่кੂỏฌ
Ûγ่֭7—⎯ħ่7فŴ7Оں7שｘｘ7ӧ7װए7ｘ㈠ｘｘ̶ฎㄦỏ7⎯่֭⎯ਙผ7ħ่ऑ—7שʉħשγ7Ŵ7ｘ7שਙ

ｘ7¤bⓒ7Ｃ゜A7Ŵ㌱㌱—ผŴ㌱ੂںŴк7A㌱㌱—ผŴ㌱ੂ7ʉਙ—к₡7⇡֭7㌫ｘ㈠שħفｘｘ7¤b7⎯ऑŴ่̬7Ｃħں
ʉਙ—к₡7⇡֭7㌫ｘ㈠ｘธ੧7ਙ⑾7ںｘｘ7¤b7ਙผ7㌫ｘ㈠ｘธ7¤bⓒ7╗ਙשŴк7ए7㌫ｘ㈠ںธ7¤b㈠

Ｃħ⑾⑾֭ ผ่֭שħŴк7㌱ŴऑŴ⇡ħкħ7֭ੂש ゥħ⎯ש֭⇡7⎯שʉ่֭֭7Ŵ่ੂ7שʉਙ7⎯่֭⎯ਙผ
ħਙ่ỏฌשऑ֭⎯7ӧ₡—Ŵкֱ⎯่֭⎯ਙผ7ਙऑੂש
�ਙผ7Ŵкк7₡ħ⑾⑾֭ ผ֭ ਙ7ù7ʉγ֭ผ֭ש7ħ⎯7Ṳ7֭ف7ผŴ่ש—γ֭7ħ่ऑשħਙ่⎯ⓒ7שผŴ—فħŴк7㌱ਙ่⑾ħש่ ̬ฌ

�7Ṳ7ए7Ɔ่֭⎯ਙผ77ںこħ่ħこ—こ7ॅ 7Ɔ่֭⎯ਙผ7ธ7こŴゥħこ—こ

Ŵ่₡ฌ

�7ù7ए7Ɔ่֭⎯ਙผ77ںこŴゥħこ—こ7ॅ 7Ɔ่֭⎯ਙผ7ธ7こħ่ħこ—こฌ

Ɔ่֭⎯ਙผ7ਙऑשħਙ่⎯7
Ɔ่֭⎯ਙผ7ผ֭⑾֭ ผ่֭㌱֭7

●่ऑ—7שผŴ่֭ف⎯ฌ
Ҝħ่ħこ—こ
⎯ऑŴ่ӧㄦỏ7

ＣħفħשŴк
Ŵ㌱㌱—ผŴ㌱ੂฌӧ″ỏฌ Ｃ゜A

Ŵ㌱㌱—ผŴ㌱ ӧੂՙỏӧฎỏฌ

ธֱⓒ7̶ ֱⓒ7ㅡֱʉħผ֭7Ő╗Ｃ⎯7 ¤b7 ¤�7 ¤b7 ¤�7 ¤b7 ¤�ฌ

b—7ㄦｘ7ӧװएｘ㈠ｘｘㅡธฎỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ਙ7ธｘｘ7שฎㄦ7ںॅ ॅ̶ｘש7ںਙ7̶ ɱธฌ ｘ7ں ฎฌں ㌫ｘ㈠̶ㅡ7 ㌫ｘ㈠″7ں ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

b—7ںｘｘ7ӧװएｘ㈠ｘｘㅡธ″ỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ॅㄦｘ7שਙ7ธｘｘ7 ॅㄦฎ7שਙ7̶ ɱธฌ ｘ7ں ฎฌں ㌫ｘ㈠ںՙ7 ㌫ｘ㈠̶7ں ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

b—7ںｘｘ7ӧװएｘ㈠ｘｘㅡธฎỏ7 ḚḶƆ╗7″″ㄦֱںɱㅡ7 ਙ7ธｘｘ7שฎㄦ7ںॅ ॅ̶ｘש7ںਙ7̶ ɱธฌ ｘ7ں ฎฌں ㌫ｘ㈠ںՙ7 ㌫ｘ㈠̶7ں ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

╗γ֭ผこਙ㌱ਙ—ऑк֭⎯ӧɱỏฌ

╗ੂ ऑ֭7Աӧںｘỏ7 Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ7ںՙㄦⓒ7●ǲb7ㄦฎㅡ7 ฎธｘ7ںਙ7שｘｘ7ں ธںธ7שਙ7̶ ̶ｘฎฌ ธㄦ7 ㅡㄦฌ ㌫7ｘ㈠ՙㄦ7 ㌫7ں㈠̶ㄦ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂ ऑ֭7ǲ7 Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ7ںՙㄦⓒ7●ǲb7ㄦฎㅡ7 ॅธｘｘ7שਙ7ںｘｘｘ7 ॅ̶ธฎ7שਙ7ںฎ̶ธฌ ธㄦ7 ㅡㄦฌ ㌫7ｘ㈠ธｘ7 ㌫7ｘ㈠̶″7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂ ऑ֭7İ7 Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ7ںՙㄦⓒ7●ǲb7ㄦฎㅡ7 ਙ7̔שฎｘ7ںॅ ″ｘ7 ॅธɱธ7שਙ7ںㅡｘｘฌ ธㄦ7 ㅡㄦฌ ㌫7ｘ㈠ธㄦ7 ㌫7ｘ㈠ㅡㄦ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂ ऑ֭7ìӧںںỏ7 Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ7ںՙㄦⓒ7●ǲb7ㄦฎㅡ7 ՙธ7̶ںਙ7שฎｘ7ںॅ ॅธɱธ7שਙ7ธㄦｘںฌ ธㄦ7 ㅡㄦฌ ㌫7ｘ㈠ธㄦ7 ㌫7ｘ㈠ㅡㄦ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂ ऑ֭7Ќ7 Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ7ںՙㄦⓒ7●ǲb7ㄦฎㅡ7 ॅธｘｘ7שਙ7̶ںｘｘ7 ॅ̶ธฎ7שਙ7ธ̶ՙธฌ ธㄦ7 ㅡㄦฌ ㌫7ｘ㈠ㅡｘ7 ㌫7ｘ㈠ՙธ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂ ऑ֭7Ő7 Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ7ںՙㄦⓒ7●ǲb7ㄦฎㅡ7 ｘ7שਙ7ںՙ″ฎ7 ̶ธ7שਙ7̶ ธںㅡฌ ธㄦ7 ㅡㄦฌ ㌫7ｘ㈠″ｘ7 ㌫7ں㈠ｘฎ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂ ऑ֭7Ɔ7 Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ7ںՙㄦⓒ7●ǲb7ㄦฎㅡ7 ｘ7שਙ7ںՙ″ฎ7 ̶ธ7שਙ7̶ ธںㅡฌ ธㄦ7 ㅡㄦฌ ㌫7ｘ㈠ㄦｘ7 ㌫7ｘ㈠ɱｘ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂ ऑ֭7╗7 Ќ●Ɔ╗7Ҝਙ่ਙفผŴऑγ7ںՙㄦⓒ7●ǲb7ㄦฎㅡ7 ॅธｘｘ7שਙ7ㅡｘｘ7 ॅ̶ธฎ7שਙ7̔ ㄦธฌ ธㄦ7 ㅡㄦฌ ㌫7ｘ㈠ธㄦ7 ㌫7ｘ㈠ㅡㄦ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

Ｃ●Ќ7╗ੂ ऑ֭7Ձ7 Ｃ●Ќ7ㅡ̶ՙںｘ7 ॅธｘｘ7שਙ7ɱｘｘ7 ॅ̶ธฎ7שਙ7ں″ㄦธฌ ธㄦ7 ㅡㄦฌ ㌫7ｘ㈠̶ㄦ7 ㌫7ｘ㈠″̶7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

Ｃ●Ќ7╗ੂ ऑ֭7Ⓢ7 Ｃ●Ќ7ㅡ̶ՙںｘ7 ॅธｘｘ7שਙ7″ｘｘ7 ॅ̶ธฎ7שਙ7ںںںธฌ ธㄦ7 ㅡㄦฌ ㌫7ｘ㈠̶ㄦ7 ㌫7ｘ㈠″̶7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

╗ੂ ऑ֭7ÛㄦŐ֭゜Ûธ″Ő֭7 AƆ╗Ҝ7ǲ7ɱฎฎֱɱ″7 ｘ7שਙ7ธｘｘｘ7 ̶ธ7שਙ7̶ ″̶ธฌ ธㄦ7 ㅡㄦฌ ㌫7ｘ㈠ՙｘ7 ㌫7ں㈠ธ″7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

ḚḶƆ╗7╗ੂ ऑ֭7Ձ7 ḚḶƆ╗7Ő7ฎ㈠ㄦฎㄦֱธｘｘ7ں ॅธｘｘ7שਙ7ฎｘｘ7 ॅ̶ɱธ7שਙ7ںㅡՙธฌ ธㄦ7 ㅡㄦฌ ㌫7ｘ㈠ธㄦ7 ㌫7ｘ㈠ㅡㄦ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

Ḷשγ֭ผ7ħ่ऑ—ੂש7שऑ֭⎯ฌ

Ҝħккħٹਙк7ש●่ऑ—7ש ｘｘ7こЋ7ںਙ7שｘ7ںॅ ̶7こЋ7 ㌫ｘ㈠ｘںㄦ7こЋ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

ธֱⓒ7̶ ֱⓒ7ㅡֱʉħผ֭ 7Ḷγこ7●่ऑ—7ש ｘ7שਙ7ธｘｘｘ7ਙγこ⎯7 ธｘ7ਙγこ7 ㌫ｘ㈠̶ㄦ7ਙγこ7 ㌫ｘ㈠ｘธ੧7ਙ⑾7⎯ऑŴ่ฌ

ӧںỏ7 Ќਙ7こħ่ħこ—こ7ਙผ7こŴゥħこ—こ7⎯ऑŴ่7ผ֭ ㈠7Ő֭㌱ਙここ่֭₡֭₡7こħ่ħこ—こ7⎯ऑŴ่7ʉħкк7γਙк₡7่⎯֭ف7ผŴ่ש—γ֭7ħ่ऑשγħ่7שħਙ่⎯7ʉħשผħ㌱ש⎯ ਙħ⎯֭7ʉħשγħ่7Ŵ㌱㌱—ผŴ㌱ੂ7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่7ʉħשγ7₡Ŵこऑħ่7فŴש
▷֭ผਙ7⎯֭㌱ਙ่₡⎯㈠ฌ

ӧธỏ7 ＣħفħשŴк7Ŵ㌱㌱—ผŴ㌱ੂ̬7ＣħفħשŴк7ਙ—שऑ—7ש㌱Ŵ่7⇡֭7Ŵ㌱㌱֭⎯⎯֭₡7⇡ੂ7שγ֭7�ħ֭к₡7bਙここ—่ħ㌱Ŵשਙผ㈠ฌ
ӧ̶ỏ7 ╗ਙשŴк7A่Ŵкਙ7فŴ㌱㌱—ผŴ㌱ੂ7ħ⎯7שγ֭7⎯—こ7ਙ⑾7₡ħفħשŴк7Ŵ่₡7Ｃ゜A7Ŵ㌱㌱—ผŴ㌱ħ֭⎯㈠ฌ
ӧㅡỏ7 Aऑऑкħ֭⎯7שਙ7ĠAŐ╗゜ㅡֱธｘ7こA7₡֭ٹħ㌱֭⎯㈠ฌ
ӧㄦỏ7 Ќਙ7こħ่ħこ—こ7ਙผ7こŴゥħこ—こ7⎯ऑŴ่7ผ֭ ㈠7Ő֭㌱ਙここ่֭₡֭₡7こħ่ħこ—こ7⎯ऑŴ่7ʉħкк7γਙк₡7่⎯֭ف7ผŴ่ש—γ֭7ħ่ऑשγħ่7שħਙ่⎯7ʉħשผħ㌱ש⎯ ਙħ⎯֭7ʉħשγħ่7Ŵ㌱㌱—ผŴ㌱ੂ7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่7ʉħשγ7₡Ŵこऑħ่7فŴש

▷֭ผਙ7⎯֭㌱ਙ่₡⎯㈠ฌ
ӧ″ỏ7 ＣħفħשŴк7Ŵ㌱㌱—ผŴ㌱ੂ̬7ＣħفħשŴк7ਙ—שऑ—7ש㌱Ŵ่7⇡֭7Ŵ㌱㌱֭⎯⎯֭₡7⇡ੂ7שγ֭7�ħ֭к₡7bਙここ—่ħ㌱Ŵשਙผ㈠ฌ
ӧՙỏ7 ╗ਙשŴк7A่Ŵкਙ7فŴ㌱㌱—ผŴ㌱ੂ7ħ⎯7שγ֭7⎯—こ7ਙ⑾7₡ħفħשŴк7Ŵ่₡7Ｃ゜A7Ŵ㌱㌱—ผŴ㌱ħ֭⎯㈠ฌ
ӧฎỏ7 Aऑऑкħ֭⎯7שਙ7ĠAŐ╗゜ㅡֱธｘ7こA7₡֭ٹħ㌱֭⎯㈠ฌ
ӧɱỏ7 ╗ਙשŴк7₡ħفħשŴк7Ŵ㌱㌱—ผŴ㌱ੂ7⑾ਙผ7שγ֭ผこਙ㌱ਙ—ऑк֭7こ֭Ŵ⎯—ผ֭ こ่֭7̬ש⎯—こ7ਙ⑾7₡ħفħשŴк7Ŵ㌱㌱—ผŴ㌱ੂ7ોｘ㈠ธㄦ7¤b7ӧｘ㈠ㅡㄦ7¤�ỏ7ӧ㌱ਙк₡7㈾—่㌱שħਙ่7Ŵ㌱㌱—ผŴ㌱ੂỏ㈠ฌ
ӧںｘỏ7ＣħفħשŴк7Ŵ㌱㌱—ผŴ㌱ੂ7⑾ਙผ7Ќ●Ɔ╗7╗ੂ ऑ֭7Ա7ħ⎯7㌫̶㈠ｘ7¤b7ӧ㌫ㄦ㈠ㅡ7¤�ỏ7⑾ผਙこ7ںｘｘ7שਙ7̶ ｘｘ7¤b7ӧธںธ7שਙ7ㄦՙธ7¤�ỏ㈠ฌ
ӧںںỏ7ＣħفħשŴк7Ŵ㌱㌱—ผŴ㌱ੂ7⑾ਙผ7Ќ●Ɔ╗7╗ੂ ऑ֭7ì7ħ⎯7㌫ｘ㈠ㄦｘ7¤b7ӧ㌫ｘ㈠ɱ7¤�ỏ7⑾ผਙこ7ॅ ਙ7ॅשฎｘ7ں ɱｘ7¤b7ӧॅธɱธ7שਙ7ॅ ｘ7¤�ỏ㈠ฌ̶ں

7╗Ŵ⇡к֭7ںｘ㈠7╗ผŴ่⎯こħ֭ששผ7A㌱㌱—ผŴ㌱ੂ7ʉγ่֭7Ḷผ₡֭ผ֭₡7ʉħשγ7Ḷऑשħਙ่7bਙ₡֭7Оฎฌ
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ธㄦฌ

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦ7

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこ7

″ㅡㅡ7�ħ֭к₡7Ҝਙ—่שฌ

╗ผŴ่⎯こħ֭ששผ7֭ ゥऑкਙ₡֭₡7ٹħ֭ʉฌ

Ｃħ⎯ऑкŴੂ7㌱ਙこऑŴผשこ่֭7ש ╗֭ ผこħ่Ŵк7㌱ਙこऑŴผשこ่֭7שʉħשγ7ਙऑשħਙ่Ŵк7שผŴ่⎯ħ่֭7שऑผਙ֭ש㌱שਙผฌ

A㈠7ЌŴこ֭ऑкŴ֭שฌ
Ա㈠7bਙ֭ٹผฌ
b㈠7Ġਙ—⎯ħ่7فʉħשγ7ǲк֭㌱שผਙ่ħ㌱⎯7Ҝਙ₡—к֭ฌ
Ｃ㈠7ՁbＣ7Ｃħ⎯ऑкŴੂฌ
ǲ㈠7Ｃħ⎯ऑкŴੂ7bਙ֭ٹผฌ

�㈠7�Ŵħк—ผ֭ 7Ҝਙ₡֭7Ɔʉħש㌱γฌ
Ḛ㈠7Ｃħ⎯ऑкŴੂ7bਙ่่֭㌱שħਙ่ฌ
Ġ㈠7Ɔ่֭⎯ਙผ7╗֭ ผこħ่Ŵк⎯ฌ
●㈠7bਙここ—่ħ㌱Ŵשħਙ่7╗֭ ผこħ่Ŵк⎯ฌ
İ㈠7Оਙʉ֭ผ7╗֭ ผこħ่Ŵк⎯ฌ

Ｃħこ่֭⎯ħਙ่⎯7Ŵผ֭ 7ħ่7こħккħこ֭֭שผ⎯7ӧħ่㌱γ֭⎯ỏ㈠ฌ
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ธՙฌ

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦ7

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこ7

╗γผ֭Ŵ₡֭₡ֱ⎯่֭⎯ਙผ7—่ħ֭ٹผ⎯Ŵк7γ֭Ŵ₡
ӧਙऑשħਙ่7㌱ਙ₡֭7İㄦⓒ7İ″ⓒ7İՙ7ਙผ7İฎỏฌ

Ｃ●Ќ7⎯ੂשк֭7⎯่֭⎯ਙผ7㌱ਙ่่֭㌱שħਙ่7γ֭Ŵ₡
ӧਙऑשħਙ่7㌱ਙ₡֭7Őںⓒ7Őธⓒ7Ő̶7ਙผ7Őㅡỏฌ

A㈠7ƆשŴ่₡Ŵผ₡7bਙ֭ٹผฌ
Ա㈠7Ｃħ⎯ऑкŴੂ7bਙ֭ٹผฌ
b㈠7ՁbＣ7Ｃħ⎯ऑкŴੂฌ

Ｃ㈠7ՁŴ⇡֭кฌ
ǲ㈠7̶ γ7֭שⓒ7ธֱħ่㌱γ7Оħऑ֭7ӧ⎯γħऑऑ֭₡7ʉħفħ่ש่—7Ҝਙש7ƆƆ╗7ਫⓈ㈚7Աਙк″ں Ŵ㌱γ7γ֭Ŵ₡7—่к֭⎯⎯

Ŵ⎯⎯֭こ⇡кੂ7ਙऑשħਙ่7ṲA7ħ⎯7ਙผ₡֭ผ֭ ₡ỏฌ

Ｃħこ่֭⎯ħਙ่⎯7Ŵผ֭ 7ħ่7こħккħこ֭֭שผ⎯7ӧħ่㌱γ֭⎯ỏ㈠ฌ

A7

Աฌ

bฌ

Ｃฌ

ǲฌ

ธฌںں
ӧㅡ㈠ㅡںỏฌ
ɱ″ฌ

ӧ̶㈠ՙ″ỏฌ

ɱㄦฌ
ӧ̶㈠ՙㅡỏฌ

ՙㄦฌ
ӧธ㈠ɱ̶ỏฌ

γ7ՁbＣ7Ｃħ⎯ऑкŴੂฌשｘ̶7ӧㅡ㈠ｘ̶ỏ7ʉħں

ｘㅡฌں
ӧㅡ㈠ｘɱỏฌ

ՙฎ
ӧ̶㈠ｘՙỏฌ

γ7ՁbＣ7Ｃħ⎯ऑкŴੂฌשธฎ7ӧㄦ㈠ｘㅡỏ7ʉħں

ｘｘฌں
ӧ̶㈠ɱ̶ỏฌ
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ธฎ7

Őਙ⎯֭こਙ—่7″שㅡㅡฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

╗γผ֭Ŵ₡֭₡7⎯่֭⎯ਙผ7—่ħ֭ٹผ⎯Ŵк7γ֭Ŵ₡ⓒ7̶ ֱ㌱ਙ่₡—ħשฌ
ӧਙऑשħਙ่7㌱ਙ₡֭7İ7ںਙผ7İธỏฌ

Őਙ⎯֭こਙ—่7″שㅡㅡ7ʉħשγ7שผŴ่⎯ħ่֭7שऑผਙ֭ש㌱שਙผ
ӧਙऑשħਙ่7㌱ਙ₡֭7╗ںỏฌ

A㈠7ƆשŴ่₡Ŵผ₡7bਙ֭ٹผฌ
Ա㈠7ՁŴ⇡֭кฌ
b㈠7Ｃħ⎯ऑкŴੂ7bਙ֭ٹผฌ
Ｃ㈠7�Ŵħк—ผ֭ 7Ҝਙ₡֭7Ɔʉħש㌱γฌ
ǲ㈠7Ｃħ⎯ऑкŴੂ7bਙ่่֭㌱שħਙ่ฌ

�㈠7Ɔ่֭⎯ਙผ7╗֭ ผこħ่Ŵк⎯ฌ
Ḛ㈠7Оਙʉ֭ผ7╗֭ ผこħ่Ŵк⎯ฌ
Ġ㈠7╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שਙผฌ
●㈠7Ḛผਙ—่₡7Ûħผ֭ ฌ

〈7ʉħשγ7ՁbＣ7㌱ਙ֭ٹผฌ
Ќਙ7̬֭שḶऑשħਙ่7㌱ਙ₡֭7╗7ںผ֭ ħผ֭—׀ ⓒ7İธⓒ7İ̶7ਙผ7İㅡ7֭ںγ֭7—⎯֭7ਙ⑾7İש7⎯ ่㌱кਙ⎯—ผ֭ 7ਙऑשħਙ่㈠ฌ

Ｃħこ่֭⎯ħਙ่⎯7Ŵผ֭ 7ħ่7こħккħこ֭֭שผ⎯7ӧħ่㌱γ֭⎯ỏ㈠ฌ

ｘฎ㈠ｘฌں
ӧㅡ㈠ธㄦỏ7Աฌ

ｘธ㈠ธฌں
ӧㅡ㈠ｘธỏฌ

ɱｘ㈠ɱฌ
ӧ̶㈠ㄦฎỏฌ

ฎㄦ㈠ɱฌ
ӧ̶㈠̶ฎỏฌ

ｘธ㈠″〈ฌں
ӧㅡ㈠ｘㅡỏฌ

b7

A7

ㄦɱ㈠ธฌ
ӧธ㈠̶̶ỏฌ
̶̶㈠ｘฌ

ӧں㈠̶ｘỏฌ

ธㅡ㈠̶ฌ
ӧｘ㈠ɱ″ỏฌ

″ՙ㈠ฎฌ
ӧธ㈠″ՙỏฌ

̶ɱ㈠ฎฌ
ӧں㈠ㄦՙỏฌ

̶ｘ㈠ՙฌ
ӧں㈠ธںỏฌ

Ġฌ

Ġฌ

Ḛฌ

●ฌ

Ｃฌ

�ฌ

ǲฌ
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ธɱฌ

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦ7

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこ7

A㌱㌱֭⎯⎯ਙผੂ7₡ħこ่֭⎯ħਙ่Ŵк7₡ผŴʉħ่ف⎯

ƆשŴħ่к֭⎯⎯7⎯֭֭שк7γਙ—⎯ħ่7ف⑾ਙผ7⇡ħਙ֭ש㌱γ่ਙкਙف ⓒੂ7ऑγŴผこŴ㌱֭—שħ㌱Ŵк7ħ่₡—⎯שผħ֭⎯ⓒ7Ŵ่₡7⎯Ŵ่ħשŴผੂ7Ŵऑऑкħ㌱Ŵשħਙ่⎯ฌ

Ｃħ⎯ऑкŴੂ7₡ผŴʉħ่ف⎯ฌ

ƆŴ่ħשŴผੂ7γਙ—⎯ħ่ف
ӧḶऑשħਙ่7bਙ₡֭7Ɔںⓒ7Ɔธⓒ7Ɔ̶ⓒ7Ɔㅡỏฌ

ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผฌ

ՁbＣ7₡ħ⎯ऑкŴੂ7㌱ਙ֭ٹผฌ

A㈠7ƆשŴ่₡Ŵผ₡7bਙ֭ٹผฌ
Ա㈠7ḶֱŐħ่فฌ

b㈠7Ġਙ—⎯ħ่فฌ
Ｃ㈠7ՁbＣ7Ｃħ⎯ऑкŴੂ7bਙ֭ٹผฌ

Ｃħこ่֭⎯ħਙ่⎯7Ŵผ֭ 7ħ่7こħккħこ֭֭שผ⎯7ӧħ่㌱γ֭⎯ỏ㈠ฌ

A Ա7 bฌ

ՙɱ㈠ฎฌ
ӧ̶㈠ںㅡỏฌ

ՙ″㈠ธฌ
ӧ̶㈠ｘｘỏฌ

ՙｘ㈠ｘฌ
ӧธ㈠ՙ″ỏฌ

ธㅡ㈠ㅡฌ
ӧｘ㈠ɱ″ỏ7

ㅡㅡ㈠ㄦฌ
ӧں㈠ՙㄦỏฌ

ธㄦ㈠ㅡฌ
ӧں㈠ｘｘỏฌ

ธՙ㈠ɱ7ӧں㈠ںｘỏฌ

̶̶㈠ｘ7ӧں㈠̶ｘỏ7

Ｃ Ա7 bฌ

ՙｘ㈠ｘฌ
ӧธ㈠ՙ″ỏฌ

㈠ｘฌں″
ӧธ㈠ㅡｘỏ7 ㅡՙ㈠ｘฌ

ӧں㈠ฎㄦỏฌ

ՙㅡ㈠ㅡฌ
ӧธ㈠ɱ̶ỏ7

ธㄦ㈠ㅡฌ
ӧں㈠ｘｘỏฌ

ㅡㅡ㈠ㄦฌ
ӧں㈠ՙㄦỏฌ

̶̶㈠ｘ7ӧں㈠̶ｘỏฌ
ՙ″㈠ธฌ
ӧ̶㈠ｘｘỏฌ

ธՙ㈠ɱ7ӧں㈠ںｘỏฌ

ՁbＣ7₡ħ⎯ऑкŴੂฌ
7ǲ่γŴ่㌱֭₡7₡ħ⎯ऑкŴੂ

ʉħשγ7кਙ㌱Ŵк7ਙऑ֭ผŴשਙผ7ħ่֭שผ⑾Ŵ㌱֭

A㈠7ՁbＣ7Ｃħ⎯ऑкŴੂฌ
Ա㈠7″ㅡㅡ7╗ผŴ่⎯こħ֭ששผฌ
b㈠7Ｃħ⎯ऑкŴੂ7ŐਙשŴשħਙ่ฌ

Ｃ㈠7ՁbＣ7Ｃħ⎯ऑкŴੂ7ʉħשγ7ՁḶ●ฌ
ǲ㈠7Ｃħ⎯ऑкŴੂ7ŐਙשŴשħਙ่7Ɔ㌱ผ֭ ʉ⎯ฌ

Ա7

Aฌ

b7

Աฌ

Ｃฌ

ǲฌ
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̶ｘ7

Őਙ⎯֭こਙ—่7″שㅡㅡฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

Ḷऑשħਙ่Ŵк7こਙ—่שħ่ف

Ḷऑשħਙ่Ŵк7שผŴ่⎯こħ֭ששผ7こਙ—่שħ่7ف⇡ผŴ㌱,֭ש⎯ฌ

Ḷऑשħਙ่7㌱ਙ₡֭7Աㅡ7⇡ผŴ㌱,֭7ש⑾ਙผ7֭ ่㌱кਙ⎯—ผ֭⎯7İںⓒ7İธⓒ7İ̶ⓒ7Ŵ่₡7İㅡ7 Ḷऑשħਙ่7㌱ਙ₡֭7Աㅡ7⇡ผŴ㌱,֭7ש⑾ਙผ7֭ ่㌱кਙ⎯—ผ֭⎯7Ｃ7ںŴ่₡7Ｃธฌ

Ｃħこ่֭⎯ħਙ่⎯7Ŵผ֭ 7ħ่7こħккħこ֭֭שผ⎯7ӧħ่㌱γ֭⎯ỏ㈠ฌ

ㄦɱ㈠ฎɱฌ
ӧธ㈠̶ㄦฎỏ7 ธɱ㈠ɱㄦฌ

ӧں㈠ںฎỏฌ

ธㄦ㈠ㅡฌ
ӧں㈠ｘｘỏฌ

ｘｘ㈠ｘｘฌں
ӧ̶㈠ɱㅡỏ7

ธㄦ㈠ㅡฌ
ӧں㈠ｘｘỏฌ

ธㄦ㈠ㅡฌ
ӧں㈠ｘｘỏฌ

㈠″ㄦฌں
ӧｘ㈠ｘ″ㄦỏฌ

ธ㈠ㅡㄦฌںں
ӧㅡ㈠ㅡ̶ỏฌ

ՙㄦ㈠ՙՙฌ
ӧธ㈠ɱฎỏฌ

̶㈠ㄦ″ฌ
ӧｘ㈠ںㅡỏฌ
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ฌں̶

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦ7

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこ7

Ḷऑשħਙ่7㌱ਙ₡֭7Աㄦ7⇡ผŴ㌱,֭7ש⑾ਙผ7֭ ่㌱кਙ⎯—ผ֭⎯7İںⓒ7İธⓒ7İ̶ⓒ7Ŵ่₡7İㅡ7 Ḷऑשħਙ่7㌱ਙ₡֭7Աㄦ7⇡ผŴ㌱,֭7ש⑾ਙผ7֭ ่㌱кਙ⎯—ผ֭⎯7Ｃ7ںŴ่₡7Ｃธฌ

A㈠7ㄦɱ㈠ฎɱӧธ㈠̶ㄦฎỏฌ
Ա㈠7ںㄦ″㈠ธ7ӧ″㈠ںㄦỏฌ
b㈠7̔ ỏฌں㈠ㅡ7ӧธ㈠ฎں
Ｃ㈠7ںՙㄦ㈠̶7ӧ″㈠ɱỏฌ

ǲ㈠7ںɱ㈠ｘㄦ7ӧｘ㈠ՙㄦỏฌ
�㈠7ںɱ㈠ｘㄦ7ӧｘ㈠ՙㄦỏฌ
Ḛ㈠7ธ㈠7ںںӧｘ㈠ｘฎ̶ỏฌ

Ｃħこ่֭⎯ħਙ่⎯7Ŵผ֭ 7ħ่7こħккħこ֭֭שผ⎯7ӧħ่㌱γ֭⎯ỏ㈠ฌ
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̶ธ7

Őਙ⎯֭こਙ—่7″שㅡㅡฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

bਙ่⑾ħف—ผŴשħਙ่ฌ

╗ผŴ่⎯こħ֭ששผ7㌱ਙ่⑾ħف—ผŴשħਙ่ฌ
╗γ֭7שผŴ่⎯こħ֭ששผ7ħ⎯7ŴٹŴħкŴ⇡к֭7ʉħשγ7⎯שŴ่₡Ŵผ₡7㌱ਙ่⑾ħف—ผŴשħਙ่7⎯֭ששħ่ف
⑾ਙผ7֭ ħשγ֭ผ7ĠAŐ╗7ӧ⎯֭֭7ƆשŴ่₡Ŵผ₡7ĠAŐ╗7㌱ਙ่⑾ħف—ผŴשħਙ่7ỏⓒ7�ḶⓈЌＣA╗●ḶЌ

⑾ħ֭к₡⇡—⎯7ӧ⎯֭֭7ƆשŴ่₡Ŵผ₡7�ਙ—่₡Ŵשħਙ่7⑾ħ֭к₡⇡—⎯7㌱ਙ่⑾ħف—ผŴשħਙ่7ỏ7ਙผ
ОŐḶ�●ԱⓈƆ7ОA7ӧ⎯֭֭7ƆשŴ่₡Ŵผ₡7ОŐḶ�●ԱⓈƆ7ОA7㌱ਙ่⑾ħف—ผŴשħਙ่7ỏ㈠7╗γ֭
㌱ਙ่⑾ħف—ผŴשħਙ่7⎯֭ששħ่7⎯فŴ่₡7⇡кਙ㌱*7㌱ਙ่⑾ħف—ผŴשħਙ่7こŴੂ7⇡֭7㌱γŴ่֭ف₡
ħ่7שγ֭7⑾ħ֭к₡7ʉħשγ7ǲこ֭ผ⎯ਙ่ɸ⎯7Ｃ֭кשŴЋ☎ⓒ7AҜƆポ7Ɔ—ħ֭שⓒ7γŴ่₡γ֭к₡7�ħ֭к₡
bਙここ—่ħ㌱Ŵשਙผ7ਙผ7ਙשγ֭ผ7γਙ⎯7שਙผ7㌱ਙ่⑾ħف—ผŴשħਙ่ ਙਙк㈠ฌש

ƆשŴ่₡Ŵผ₡7ĠAŐ╗7㌱ਙ่⑾ħف—ผŴשħਙ่ฌ
Ⓢ่к֭⎯⎯7⎯ऑ֭㌱ħ⑾ħ֭₡ⓒ7שγ֭7שผŴ่⎯こħ֭ששผ7ʉħкк7⇡֭7⎯γħऑऑ֭₡7Ŵ⎯7⑾ਙккਙʉ⎯̬ฌ

ƆשŴ่₡Ŵผ₡7�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯7㌱ਙ่⑾ħف—ผŴשħਙ่ฌ
Ⓢ่к֭⎯⎯7ਙשγ֭ผʉħ⎯֭7⎯ऑ֭㌱ħ⑾ħ֭₡ⓒ7שγ֭7שผŴ่⎯こħ֭ששผ7ʉħкк7⇡֭7⎯γħऑऑ֭₡7Ŵ⎯
⑾ਙккਙʉ⎯̬ฌ

�ħ่Ŵк7⎯שŴשħਙ่ฌ
A●7Աкਙ㌱*⎯7Ŵผ֭ 7⎯㌱γ֭₡—к֭₡7⑾ਙผ77ں⎯֭㌱ਙ่₡㈠7A●7Աкਙ㌱*⎯7Ŵผ֭ 7кħ่*֭ ₡7Ŵ⎯
⎯γਙʉ่7Ŵ⇡ਙ֭ٹ㈠ฌ

ƆשŴ่₡Ŵผ₡7ОŐḶ�●ԱⓈƆ7ОA7㌱ਙ่⑾ħف—ผŴשħਙ่ฌ
Ⓢ่к֭⎯⎯7⎯ऑ֭㌱ħ⑾ħ֭₡ⓒ7שγ֭7שผŴ่⎯こħ֭ששผ7ʉħкк7⇡֭7⎯γħऑऑ֭₡7Ŵ⎯7⑾ਙккਙʉ⎯̬ฌ

Ɔ่֭⎯ਙผ7╗ੂ ऑ֭7 Ő╗Ｃⓒ7Оں7שｘｘ7ӧװएｘ㈠ｘｘ̶ฎㄦⓒ7ㅡֱʉħผ֭ ỏฌ

ㅡ7こA7ЋŴк—֭7 ｘ7¤bฌ

ธｘ7こA7ЋŴк—֭7 ｘｘ7¤bฌں

Ḷ—שऑ—7ש Ձħ่֭Ŵผ7ʉħשγ7֭שこऑ֭ผŴש—ผ֭ ฌ

ƆŴש—ผŴשħਙ่7Ձ֭֭ٹк⎯7 ̶㈠ɱ7゚ 7ธｘ㈠ㄦ7こAฌ

ＣŴこऑħ่7ف ㄦ7⎯֭㌱㈠ฌ

Ձħ่֭7ЋਙкשŴ7֭ف�ħк֭שผ7 ㄦｘ7Ġ▷ฌ

AкŴผこ7 Ġħفγ7ӧธں㈠ՙㄦ7こAỏ

ՁbＣ7₡ħ⎯ऑкŴੂ7ӧʉγ่֭
ħ่⎯שŴкк֭₡ỏฌ

ǲ่فħ่֭֭ผħ่7فⓈ่ħ7⎯שŴ่₡7こAฌ

╗Ŵ7ف Ɔ֭֭7ਫ╗Ŵففħ่ف㈚7ਙ่7ऑŴ֭ف ㈠ฌںں

Ɔ่֭⎯ਙผ7╗ੂ ऑ̬֭7Ő╗Ｃⓒ7Оں7שｘｘ7ӧװएｘ㈠ｘｘ̶ฎㄦⓒ7ㅡֱʉħผ֭ ỏฌ

ＣŴこऑħ่7̬فㄦ7⎯֭㌱㈠ฌ

Ⓢ่ħ7⎯שਙ⑾7Ҝ֭Ŵ⎯—ผ֭ こ่֭7¤̬שbฌ

Ձħ่֭7ЋਙкשŴ7֭ف�ħк֭שผ̬7ㄦｘ7Ġ▷ฌ

Ɔਙ⑾שʉŴผ֭ 7╗Ŵ7̬فƆ֭֭7ਫ╗Ŵففħ่ف㈚7ਙ่7ऑŴںں7֭ف

�—่㌱שħਙ่7Աкਙ㌱*7╗Ŵف⎯̬ฌ

び Ő֭⎯ਙ—ผ㌱֭7Աкਙ㌱*̬7Ő֭ ⎯ਙ—ผ㌱֭ฌ

び ╗ผŴ่⎯₡—㌱֭ผ7Աкਙ㌱*̬7╗ผŴ่⎯₡—㌱֭ผฌ

び ՁbＣ7₡ħ⎯ऑкŴੂ7Աкਙ㌱*̬7ՁbＣ7₡ħ⎯ऑкŴੂฌ

び A่Ŵкਙ7ف●่ऑ—7שԱкਙ㌱*⎯̬7A●7̶ںｘｘⓒ7A●7ںㅡｘｘฌ

び О●Ｃ7Աкਙ㌱*̬7О●Ｃ7ںㄦｘｘฌ

AкŴผこ7Ձħこħ7⎯שਙ⑾7A●7̶ںｘｘⓒ7A●7ںㅡｘｘฌ

び Ġ●ֱĠ●̬7●่⑾ħ่ħੂשฌ

び Ġ●̬7●่⑾ħ่ħੂשฌ

び ՁḶ̬7●่⑾ħ่ħੂשฌ

び ՁḶֱՁḶ̬7●่⑾ħ่ħੂשฌ

Ձਙ㌱Ŵк7Ｃħ⎯ऑкŴੂ7ӧʉγ่֭7ħ่⎯שŴкк֭₡ỏ̬7ǲ่فħ่֭֭ผħ่7فⓈ่ħ7⎯שਙ⑾
╗֭ こऑ֭ผŴש—ผ֭ ฌ

ƆשŴ่₡Ŵผ₡7⇡кਙ㌱,7㌱ਙ่⑾ħف—ผŴשħਙ่ฌ

Ｃ֭ٹħ㌱֭7A₡₡ผ֭ ธ″ฌں7̬⎯⎯

Ɔ่֭⎯ਙผ7╗ੂ ऑ̬֭7Ő╗Ｃⓒ7Оں7שｘｘ7ӧװएｘ㈠ｘｘ̶ฎㄦⓒ7ㅡֱʉħผ֭ ỏฌ

ＣŴこऑħ่7̬فㄦ7⎯֭㌱㈠ฌ

Ⓢ่ħ7⎯שਙ⑾7Ҝ֭Ŵ⎯—ผ֭ こ่֭7¤̬שbฌ

Ձħ่֭7ЋਙкשŴ7֭ف�ħк֭שผ̬7ㄦｘ7Ġ▷ฌ

Ɔਙ⑾שʉŴผ֭ 7╗Ŵ7̬فƆ֭֭7ਫ╗Ŵففħ่ف㈚7ਙ่7ऑŴںں7֭ف㈠ฌ

AкŴผこ7Ձħこħש⎯̬ฌ

び Ġ●ֱĠ●̬7●่⑾ħ่ħੂשฌ

び Ġ●̬7●่⑾ħ่ħੂשฌ

び ՁḶ̬7ֱ 7●่⑾ħ่ħੂשฌ

び ՁḶֱՁḶ̬7●่⑾ħ่ħੂשฌ

Ձਙ㌱Ŵк7Ｃħ⎯ऑкŴੂ7ӧʉγ่֭7ħ่⎯שŴкк֭₡ỏ̬7ǲ่فħ่֭֭ผħ่7فⓈ่ħ7⎯שਙ⑾
╗֭ こऑ֭ผŴש—ผ֭ ฌ

ฌں╗

╗⇡ฌ

Ќਙ̬֭שฌ
֭╗7ए7Ɔ่֭⎯ਙผ7ں╗ こऑ֭ผŴש—ผ֭ ฌ
╗⇡7ए7╗֭ ผこħ่Ŵк7╗֭ こऑ֭ผŴש—ผ֭ ฌ

A●7̶ںｘｘฌ

A●7ںㅡｘｘฌ
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̶̶ฌ

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦ7

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこ7

b—⎯שਙこ7㌱ਙ่⑾ħف—ผŴשħਙ่ฌ

b—⎯שਙこ7㌱ਙ่⑾ħف—ผŴשħਙ่⎯7Ŵผ֭ Ŵ⇡к֭ש7فγ֭7⎯Ŵこ֭7⑾ਙผ7Ŵкк7⎯่֭⎯ਙผ⎯㈠7╗γ֭7⑾ਙккਙʉħ่ש7֭⇡7ש⎯—ħਙ่7こשผŴ—ف㈠7╗γħ⎯7㌱ਙ่⑾ħفਙ7⇡֭7⎯ऑ֭㌱ħ⑾ħ֭₡7ʉγ่֭7ਙผ₡֭ผħ่ש7
кħ⎯ש7⎯שγ֭7่ ֭㌱֭⎯⎯Ŵผੂ7ผ֭ ħผ֭—׀ こ่֭ש7⎯שਙ7⎯ऑ֭㌱ħ⑾ੂ7Ŵ7㌱—⎯שਙこ7㌱ਙ่⑾ħف—ผŴשħਙ่㈠ฌ

Ḷऑשħਙ่7㌱ਙ₡֭7 b—⎯שਙこħ▷Ŵשħਙ่7ŴٹŴħкŴ⇡к֭ฌ
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ฌ

b7̬ں�Ŵ㌱שਙผੂ7bਙ่⑾ħف—ผŴשħਙ่7ＣŴשŴ7ӧbＣƆ7ผ֭ ħผ֭—׀ ₡ỏฌ

Aк⎯ਙ7่ ֭֭₡⎯7ਙऑשħਙ่7㌱ਙ₡̬֭

㈠㈠㈠Ｃbฌ

㈠㈠㈠Ｃbฌ

㈠㈠㈠Ҝㅡ7ਙผ7Ҝㄦฌ

�7ＣŴ7₡̬֭שŴੂ゜こਙ่שγ゜ੂ֭Ŵผฌ

�7Ｃ֭⎯㌱ผħऑשਙผ̬7ฎ7ŴкऑγŴ่—こ֭ผħ㌱7㌱γŴผŴ㌱֭שผ⎯ฌ

�7Ҝ֭⎯⎯Ŵ7̶̬֭ف ธ7ŴкऑγŴ่—こ֭ผħ㌱7㌱γŴผŴ㌱֭שผ⎯ฌ

�7ĠŴผ₡ʉŴผ֭7╗Ŵ7̶ں7̬فbγŴผŴ㌱֭שผ⎯ฌ

�7Ɔਙ⑾שʉŴผ֭7╗Ŵ7̬فฎ7bγŴผŴ㌱֭שผ⎯ฌ

�7Ɔ่֭⎯ਙผ7╗ੂ ऑ֭7Ŵ่₡7bਙ่่֭㌱שħਙ่ฌ

�7Ҝ֭Ŵ⎯—ผ֭ こ่֭7שŐŴ่7֭فŴ่₡7Ⓢ่ħש⎯ฌ

�7ＣŴこऑħ่7فЋŴк—֭ฌ

�7�Ŵħк—ผ֭7Ҝਙ₡̬֭7Ġħفγ7ਙผ7Ձਙʉฌ

�7Ġਙ7שԱŴ㌱,—ऑ̬7Ҝਙ₡֭7Ŵ่₡7ОЋฌ

�7Ɔ่֭⎯ਙผ7Ｃผħ⑾7שAк֭ผ7̬שҜਙ₡֭ⓒ7Ձħこħ7שŴ่₡7Ⓢ่ħש⎯ฌ

�7Ｃħ⎯ऑкŴੂ7bਙ่⑾ħف—ผŴשħਙ่̬7bγਙਙ⎯֭7ʉγŴ7שʉħкк7⇡֭7⎯γਙʉ่7ਙ่7שγ֭7ՁbＣ
₡ħ⎯ऑкŴੂฌ

�7b—⎯שਙこ7AкŴผこ7Ŵ่₡7⎯Ŵש—ผŴשħਙ่7к֭֭ٹк⎯̬7bγਙਙ⎯֭7㌱—⎯שਙこ7Ġħفγ7Ŵ่₡7Ձਙʉ
AкŴผこ7Ŵ่₡7ƆŴש—ผŴשħਙ่7к֭֭ٹк⎯ฌ

�7Ɔ֭㌱—ผħ7ੂשħ่⑾ਙผこŴשħਙ่̬7Ûผħ7֭שОผਙ֭ש㌱שħਙ่ⓒ7ĠAŐ╗7Ձਙ㌱*7Ŵ่₡7Ձਙ㌱Ŵк
Ḷऑ֭ผŴשਙผ7●่֭שผ⑾Ŵ㌱֭7ОŴ⎯⎯ʉਙผ₡ฌ

bธ̬╗ผŴ่⎯こħ֭ששผ7ॅ 7Ɔ่֭⎯ਙผ7ҜŴש㌱γħ่فฌ �7╗γ֭7שผŴ่⎯こħ֭ששผ⎯7Ŵผ֭ 7₡֭⎯ħש7₡่֭فਙ7Ŵ㌱㌱֭ऑ7שbŴкк่֭₡Ŵผֱ ЋŴ่7Ｃ—⎯่֭

㌱ਙ่⎯שŴ่7⎯ש⑾ผਙこ7Ŵ7㌱Ŵкħ⇡ผŴ₡7֭שŐ╗Ｃ㈠7Ⓢ⎯ħ่ש7فγ֭⎯֭7㌱ਙ่⎯שŴ่ש⎯ⓒ7שγ֭

γ֭7⎯่֭⎯ਙผֱש㌱γ7שਙ7こŴש7֭ٹਙこ7㌱—ผש⎯—7Ŵ7㌱⎯֭שผŴ่֭֭فผ7֭ששผŴ่⎯こħש ⎯ऑ֭㌱ħ⑾ħ㌱

㌱—ผ֭ٹ㈠7Ɔऑ֭㌱ħ⑾ੂ7Ŵ7Ɔ֭ผħ֭⎯7″ㄦⓒ7″ㄦⓒ7ਙผ7̔ ฎ7Ő╗Ｃ7⎯่֭⎯ਙผ7ਙ่7שγ֭7ਙผ₡֭ผ7ʉħשγ7Ŵ

⎯ऑ֭㌱ħŴк7㌱γŴผŴ㌱֭שผħ▷Ŵשħਙ่7㌱—ผ7֭ٹӧЋ7ਙผ7ṲฎỢㅡ7ਙऑשħਙ่ỏ㈠7╗γ֭⎯֭7㌱ਙ่⎯שŴ่ש⎯

ʉħкк7⇡֭7ऑผਙفผŴここ֭₡7ħ่שਙ7שγ֭7שผŴ่⎯こħ֭ששผ7ʉħשγ7שγħ⎯7ਙऑשħਙ่㈠ฌ

Aںⓒ7bЌⓒ7ਙผ7bฎ̬7AкŴผこ7Ձ֭֭ٹк7bਙ่⑾ħف—ผŴשħਙ่ฌ �7A7̬ںЌAҜⓈŐ7AкŴผこ7Ŵ่₡7ƆŴש—ผŴשħਙ่7Ձ֭֭ٹк⎯ⓒ7ʉħשγ7Ġħفγ7AкŴผこ7㌱ਙ่⑾ħف—ผ֭ ₡ฌ

�7bЌ̬7ЌAҜⓈŐ7AкŴผこ7Ŵ่₡7ƆŴש—ผŴשħਙ่7Ձ֭֭ٹк⎯ⓒ7ʉħשγ7Ձਙʉ7AкŴผこ7㌱ਙ่⑾ħف—ผ֭ ₡ฌ

�7bฎ̬7Ձਙʉ7AкŴผこ7ӧƆשŴ่₡Ŵผ₡7Őਙ⎯֭こਙ—่7שAкŴผこ7Ŵ่₡7ƆŴש—ผŴשħਙ่7ЋŴк—֭⎯ỏฌ

Ợㅡ̬7╗γผ֭ ֱ֭Оਙħ่7שbŴкħ⇡ผŴשħਙ่7ʉħשγ7b֭ผשħ⑾ħ㌱Ŵ֭שฌ �7bŴкħ⇡ผŴשħਙ่7㌱֭ผשħ⑾ħ㌱Ŵ֭ש㈠7╗γผ֭ ֱ֭Оਙħ่7ש㌱Ŵкħ⇡ผŴשħਙ่7Ŵ7שｘⓒ7ㄦｘ7Ŵ่₡7ںｘｘ੧7ʉħשγ

㌱֭ผשħ⑾ħ㌱Ŵ֭ש㈠ฌ

bㅡ̬7�ħֱ֭ٹОਙħ่7שbŴкħ⇡ผŴשħਙ่ฌ �7Ûħкк7ħ่㌱к—₡֭7⑾ħֱ֭ٹऑਙħ่7ש㌱Ŵкħ⇡ผŴשħਙ่7Ŵ7שｘⓒ7ธㄦⓒ7ㄦｘⓒ7̔ ㄦⓒ7Ŵ่₡7ںｘｘ੧7Ŵ่Ŵкਙف

Ŵ่₡7₡ħفħשŴк7ਙ—שऑ—7שऑਙħ่ש⎯㈠7Ⓢ⎯֭7ʉħשγ7bŴкħ⇡ผŴשħਙ่7b֭ผשħ⑾ħ㌱Ŵ7֭שỢㅡฌ

ĠŐՙ̬7ĠAŐ╗7Ő֭ٹħ⎯ħਙ่7㌱ਙ่⑾ħف—ผŴשħਙ่ฌ �7ùਙ—ผ7″ㅡㅡ7Ġ֭Ŵ₡7こਙ—่7שŴ่₡7�ħ֭к₡7こਙ—่7שŴผ֭ 7ĠAŐ╗7ผ֭ Ŵ⇡к֭㈠שħ⎯ħਙ่7⎯֭к֭㌱ٹ

Ḷผ₡֭ผ7שγ֭7ĠŐՙ7㌱ਙ₡֭7שਙ7㌱ਙ่⑾ħف—ผ֭ 7ੂ ਙ—ผ7₡֭ٹħ㌱֭7שਙ7ਙऑ֭ผŴ7֭שħ่7ĠAŐ╗

Ő֭ٹħ⎯ħਙ่7̔ 7こਙ₡֭㈠7ùਙ—ผ7₡֭ٹħ㌱֭7ħ⎯7Ŵк⎯ਙ7㌱ਙ่⑾ħف—ผŴ⇡к֭7ħ่7שγ֭7⑾ħ֭к₡㈠7Ő֭⑾֭ ผ7שਙ

7Ḛ—ħ₡֭7ਙผ7Ő֭שŴผשγ֭7″ㅡㅡ7Ợ—ħ㌱*7Ɔש ⑾֭ ผ֭ ่㌱֭7ҜŴ่—Ŵк7⑾ਙผ7こਙผ֭ 7ħ่⎯שผ—㌱שħਙ่⎯㈠ฌ

�7Ձਙ่7فƆਙ⑾שʉŴผ֭7╗Ŵ7̶̬ف ธ7bγŴผŴ㌱֭שผ⎯ฌ
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̶ㅡ7

Őਙ⎯֭こਙ—่7″שㅡㅡฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

Ḷऑשħਙ่7㌱ਙ₡֭7 Ő֭׀—ħผ֭こ่֭ש⎯゜⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่ฌ

�Ḷ
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b7̬ں�Ŵ㌱שਙผੂ7bਙ่⑾ħف—ผŴשħਙ่7ＣŴשŴ
ӧbＣƆ7ผ֭ ħผ֭—׀ ₡ỏฌ

ＣŴ7₡̬֭שŴੂ゜こਙ่שγ゜ੂ֭Ŵผฌ
Ｃ֭⎯㌱ผħऑשਙผ̬ ผ⎯ฌ֭ש7ŴкऑγŴ่—こ֭ผħ㌱7㌱γŴผŴ㌱″ں7
Ҝ֭⎯⎯Ŵ7̶̬֭ف ธ7ŴкऑγŴ่—こ֭ผħ㌱7㌱γŴผŴ㌱֭שผ⎯ฌ

bธ̬╗ผŴ่⎯こħ֭ששผ7ॅ 7Ɔ่֭⎯ਙผ7ҜŴש㌱γħ่7ف

╗γ֭7שผŴ่⎯こħ֭ששผ⎯7Ŵผ֭ 7₡֭⎯ħש7₡่֭فਙ7Ŵ㌱㌱֭ऑ7שbŴкк่֭₡Ŵผֱ ЋŴ่7Ｃ—⎯่֭7㌱ਙ่⎯שŴ่7⎯ש⑾ผਙこ7Ŵ7㌱Ŵкħ⇡ผŴ֭ש₡
Ő╗Ｃ㈠7Ⓢ⎯ħ่ש7فγ֭⎯֭7㌱ਙ่⎯שŴ่ש⎯ⓒ7שγ֭7שผŴ่⎯こħ֭ששผ7่֭֭فผŴ7⎯֭שŴ7㌱—⎯שਙこ7㌱—ผש7֭ٹਙ7こŴש㌱γ7שγ֭
⎯่֭⎯ਙผֱ ⎯ऑ֭㌱ħ⑾ħ㌱7㌱—ผ֭ٹ㈠7Ɔऑ֭㌱ħ⑾ੂ7Ŵ7Ɔ֭ผħ֭⎯7″ㄦⓒ7″ㄦⓒ7ਙผ7̔ ฎ7Ő╗Ｃ7⎯่֭⎯ਙผ7ਙ่7שγ֭7ਙผ₡֭ผ7ʉħשγ7Ŵ7⎯ऑ֭㌱ħŴк
㌱γŴผŴ㌱֭שผħ▷Ŵשħਙ่7㌱—ผ7֭ٹӧЋ7ਙผ7ṲฎỢㅡ7ਙऑשħਙ่ỏ㈠7╗γ֭⎯֭7㌱ਙ่⎯שŴ่7⎯שʉħкк7⇡֭7ऑผਙفผŴここ֭₡7ħ่שਙ7שγ֭
ħਙ่㈠ฌשγħ⎯7ਙऑשγ7שผ7ʉħ֭ששผŴ่⎯こħש

bㅡ̬7�ħֱ֭ٹОਙħ่7שbŴкħ⇡ผŴשħਙ่ฌ
Ûħкк7ħ่㌱к—₡֭7⑾ħֱ֭ٹऑਙħ่7ש㌱Ŵкħ⇡ผŴשħਙ่7Ŵ7שｘⓒ7ธㄦⓒ7ㄦｘⓒ7̔ ㄦⓒ7Ŵ่₡7ںｘｘ੧7Ŵ่Ŵкਙ7فŴ่₡ ₡ħفħשŴк7ਙ—שऑ—ש
ऑਙħ่ש⎯㈠7Ⓢ⎯֭7ʉħשγ7bŴкħ⇡ผŴשħਙ่7b֭ผשħ⑾ħ㌱Ŵ7֭שỢㅡ㈠ฌ

Ợㅡ̬7╗γผ֭ ֱ֭Оਙħ่7שbŴкħ⇡ผŴשħਙ่7ʉħשγ
b֭ผשħ⑾ħ㌱Ŵ֭שฌ

bŴкħ⇡ผŴשħਙ่7㌱֭ผשħ⑾ħ㌱Ŵ֭ש㈠7╗γผ֭ ֱ֭Оਙħ่7ש㌱Ŵкħ⇡ผŴשħਙ่7ʉħשγ7㌱֭ผשħ⑾ħ㌱Ŵ֭ש㈠ฌ

Ḷऑשħਙ่7㌱ਙ₡֭7 Ő֭׀—ħผ֭こ่֭ש⎯゜⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่ฌ

О
Ő
Ḷ
�●
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b7̬ں�Ŵ㌱שਙผੂ7bਙ่⑾ħف—ผŴשħਙ่7ＣŴשŴ
ӧbＣƆ7ผ֭ ħผ֭—׀ ₡ỏฌ

ＣŴ7₡̬֭שŴੂ゜こਙ่שγ゜ੂ֭Ŵผฌ
Ｃ֭⎯㌱ผħऑשਙผ̬ ผ⎯ฌ֭ש7ŴкऑγŴ่—こ֭ผħ㌱7㌱γŴผŴ㌱″ں7
Ҝ֭⎯⎯Ŵ7̶̬֭ف ธ7ŴкऑγŴ่—こ֭ผħ㌱7㌱γŴผŴ㌱֭שผ⎯ฌ

bธ̬╗ผŴ่⎯こħ֭ששผ7ॅ 7Ɔ่֭⎯ਙผ7ҜŴש㌱γħ่7ف

╗γ֭7שผŴ่⎯こħ֭ששผ⎯7Ŵผ֭ 7₡֭⎯ħש7₡่֭فਙ7Ŵ㌱㌱֭ऑ7שbŴкк่֭₡Ŵผֱ ЋŴ่7Ｃ—⎯่֭7㌱ਙ่⎯שŴ่7⎯ש⑾ผਙこ7Ŵ7㌱Ŵкħ⇡ผŴ֭ש₡
Ő╗Ｃ㈠7Ⓢ⎯ħ่ש7فγ֭⎯֭7㌱ਙ่⎯שŴ่ש⎯ⓒ7שγ֭7שผŴ่⎯こħ֭ששผ7่֭֭فผŴ7⎯֭שŴ7㌱—⎯שਙこ7㌱—ผש7֭ٹਙ7こŴש㌱γ7שγ֭
⎯่֭⎯ਙผֱ ⎯ऑ֭㌱ħ⑾ħ㌱7㌱—ผ֭ٹ㈠7Ɔऑ֭㌱ħ⑾ੂ7Ŵ7Ɔ֭ผħ֭⎯7″ㄦⓒ7ਙผ7̔ ฎ7Ő╗Ｃ7⎯่֭⎯ਙผ7ਙ่7שγ֭7ਙผ₡֭ผ7ʉħשγ7Ŵ7⎯ऑ֭㌱ħŴк
㌱γŴผŴ㌱֭שผħ▷Ŵשħਙ่7㌱—ผ7֭ٹӧЋ7ਙผ7ṲฎỢㅡ7ਙऑשħਙ่ỏ㈠7╗γ֭⎯֭7㌱ਙ่⎯שŴ่7⎯שʉħкк7⇡֭7ऑผਙفผŴここ֭₡7ħ่שਙ7שγ֭
ħਙ่㈠ฌשγħ⎯7ਙऑשγ7שผ7ʉħ֭ששผŴ่⎯こħש

bㅡ̬7�ħֱ֭ٹОਙħ่7שbŴкħ⇡ผŴשħਙ่ฌ
Ûħкк7ħ่㌱к—₡֭7⑾ħֱ֭ٹऑਙħ่7ש㌱Ŵкħ⇡ผŴשħਙ่7Ŵ7שｘⓒ7ธㄦⓒ7ㄦｘⓒ7̔ ㄦⓒ7Ŵ่₡7ںｘｘ੧7Ŵ่Ŵкਙ7فŴ่₡7₡ħفħשŴк7ਙ—שऑ—ש
ऑਙħ่ש⎯㈠7Ⓢ⎯֭ ʉħשγ7bŴкħ⇡ผŴשħਙ่7b֭ผשħ⑾ħ㌱Ŵ7֭שỢㅡ㈠ฌ

Ợㅡ̬7╗γผ֭ ֱ֭Оਙħ่7שbŴкħ⇡ผŴשħਙ่7ʉħשγ
b֭ผשħ⑾ħ㌱Ŵ֭שฌ

bŴкħ⇡ผŴשħਙ่7㌱֭ผשħ⑾ħ㌱Ŵ֭ש㈠7╗γผ֭ ֱ֭Оਙħ่7ש㌱Ŵкħ⇡ผŴשħਙ่7ʉħשγ7㌱֭ผשħ⑾ħ㌱Ŵ֭ש㈠ฌ
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̶ㄦฌ

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこ7

Ɔऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯7Ŵ่₡7Ő֭⑾֭ ผ่֭㌱֭7ＣŴשŴ7⑾ਙผ7″ㅡㅡ7ĠAŐ╗
ӧＣ֭ٹħ㌱֭7Ő֭ٹħ⎯ħਙ่7̔ 7ਙผ7Оผ֭ٹħਙ—⎯ỏฌ

�—่㌱שħਙ่Ŵк7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯ฌ

●่ऑ—ש⎯ฌ
Ⓢ⎯֭ผֱ ⎯֭к֭㌱שŴ⇡к֭⊿7⎯่֭⎯ਙผ7֭שผこħ่Ŵк⎯7ผŴש₡7֭שਙ7ㅡธ㈠ㅡ7Ћ₡㌱㈠7Ɔ֭֭
ਫA㌱㌱—ผŴ㌱ੂ㈚7ਙ่7ऑŴ7֭فธｘ7⑾ਙผ7⎯่֭⎯ਙผ7ਙऑשħਙ่⎯㈠ฌ

Ḷ—שऑ—שฌ
Ɔħ่فк֭7ธֱʉħผ֭ γ7֭שħ㌱֭7ʉħٹ7₡֭ ħשγ֭ผ7ㅡֱธｘ7こA゜ĠAŐ╗ⓒ7кħ่֭Ŵผ7ʉħשγ
ผ֭—שこऑ֭ผŴ֭ש 7ਙผ7ħ่ऑ—ש㈠7Ｃ֭ٹħ㌱֭7⎯—ऑऑਙผ7⎯שऑผਙשਙ㌱ਙк7ผ֭ ħ⎯ħਙ่7ĠAŐ╗7ㄦ㈠ٹ

●⎯ਙкŴשħਙ่ฌ
●่ऑ—ש゜ਙ—שऑ—7שħ⎯ਙкŴשħਙ่7ש₡7֭ש⎯֭שਙ7″ｘｘ Ћผこ⎯㈠ฌ

Ձਙ㌱Ŵк7₡ħ⎯ऑкŴੂ
╗γ֭7ਙऑשħਙ่Ŵк7⑾ħֱ֭ٹ₡ħفħ7שħ่ف֭שผŴк7ՁbＣ7₡ħ⎯ऑкŴੂ7ħ่㌱к—₡֭⎯7Ŵ7⑾кਙŴשħ่7فਙผ
⑾ħゥ֭₡7₡֭㌱ħこŴк7ऑਙħ่ש㈠7●7ש㌱Ŵ่7Ŵк⎯ਙ7₡ħ⎯ऑкŴੂ7֭ 7ӧ¤�ⓒ7¤bⓒ⎯שħ่—7فħ่֭֭ผħ่ف่
¤Őⓒ7ìⓒ7Νⓒ7Ŵ่₡7こЋỏⓒ7こAⓒ7Ŵ่₡7ऑ֭ผ㌱่֭7שਙ⑾7⎯ऑŴ่㈠7╗γ֭7₡ħ⎯ऑкŴੂ7㌱Ŵ่7⇡֭
㌱ਙ่⑾ħف—ผ֭ ผ่֭שਙ7Ŵкש₡7 Ŵש֭⇡7֭שʉ่֭֭7⎯֭к֭㌱₡7₡֭שħ⎯ऑкŴੂ7ਙऑשħਙ่⎯㈠
Ｃħ⎯ऑкŴੂ7⎯֭ששħ่7⎯فŴผ֭ 7ऑผ֭ ㌱ਙ่⑾ħف—ผ֭ ₡7Ŵש7שγ֭7⑾Ŵ㌱שਙผੂ7Ŵ㌱㌱ਙผ₡ħ่ש7فਙ
֭⇡ħਙ่㈠7╗γ֭ੂ7㌱Ŵ่7שผŴ—فผ7㌱ਙ่⑾ħ֭ששผŴ่⎯こħשŴ่₡Ŵผ₡7ש⎯γ֭7ש
ผ֭ ㌱ਙ่⑾ħف—ผ֭ ₡7ħ่7שγ֭7⑾ħ֭к₡7—⎯ħ่7فŴ7㌱ਙこऑкħŴ่7ש⑾ħ֭к₡7㌱ਙここ—่ħ㌱Ŵשਙผ㈠ฌ

Ġ—こħ₡ħ7ੂשкħこħש⎯ฌ
ｘॅɱㄦ੧7ผ֭ кŴשħ7֭ٹγ—こħ₡ħੂשฌ

Ⓢऑ₡Ŵש7֭שħこ֭ฌ
կ7ｘ㈠ㄦ7⎯֭㌱㈠ฌ

A㌱㌱—ผŴ㌱ੂ7ӧ₡֭⑾Ŵ—к7ש㌱ਙ่⑾ħف—ผŴשħਙ่ỏ7О╗7ںｘｘฌ
ĠAŐ╗7ӧｘֱںｘｘ7¤bỏ̬7㌫ｘ㈠ںฎ7¤bฌ

Оγੂ⎯ħ㌱Ŵк7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯ฌ

ǲк֭㌱שผħ㌱Ŵк7㌱ਙ่่֭㌱שħਙ่⎯ฌ

�ħ֭к₡7㌱ਙここ—่ħ㌱Ŵשਙผ7㌱ਙ่่֭㌱שħਙ่⎯ฌ

ҜŴ֭שผħŴк⎯7ਙ⑾7㌱ਙ่⎯שผ—㌱שħਙ่ฌ

ҜŴ֭שผħŴк⎯7ਙ⑾7㌱ਙ่⎯שผ—㌱שħਙ่⎯
ӧ⎯שŴħ่к֭⎯⎯7⎯֭֭שк7γਙ—⎯ħ่7ف⑾ਙผ7⇡ħਙ֭ש㌱γ่ਙкਙف ⓒੂ
ऑγŴผこŴ㌱֭—שħ㌱Ŵк7ħ่₡—⎯שผħ֭⎯ⓒ7Ŵ่₡7⎯Ŵ่ħשŴผੂ7Ŵऑऑкħ㌱Ŵשħਙ่⎯ỏฌ
Ġਙ—⎯ħ่7فŴ่₡7ƆשŴ่₡Ŵผ₡7Ҝ֭֭שผ7bਙ֭ٹผฌ
7ƆƆ╗ฌ″ں�7̶

bਙ֭ٹผ7ḶֱŐħ่فฌ
�7Ա—่ŴֱЌฌ

Ҝਙ—่שħ่فฌ
╗γ֭7″ㅡㅡĠ7ħ่⎯שŴкк⎯7ħ่7Ŵ7㌱ਙ่่֭㌱שħਙ่7γ֭Ŵ₡7ਙผ7—่ħ֭ٹผ⎯Ŵк7γ֭Ŵ₡
こਙ—่₡7₡֭שħผ֭ ㌱שкੂ7ਙ่7Ŵ7⎯่֭⎯ਙผ7Ŵ⎯⎯֭こ⇡к ⓒੂ7ŴऑŴผ7ש⑾ผਙこ7Ŵ7⎯่֭⎯ਙผ
Ŵ⎯⎯֭こ⇡кੂ7—⎯ħ่7فŴ7—่ħ֭ٹผ⎯Ŵк7γ֭Ŵ₡ⓒ7ਙผ7שਙ7Ŵ7Ｃ●Ќ7ผŴħк7—⎯ħ่7فŴ่
ਙऑשħਙ่Ŵк7こਙ—่שħ่7ف㌱кħऑ㈠ฌ

Ɔऑ֭㌱ħŴк7こਙ—่שħ่7ف㌱ਙ่⎯ħ₡֭ผŴשħਙ่⎯ฌ
Ɔ֭֭7ਫҜਙ—่שħ่7ف*ħ7⎯ש⑾ਙผ7″ㅡㅡĠ㈚7ਙ่7ऑŴ7֭فธ″7⑾ਙผ7שγ֭7⎯ऑ֭㌱ħŴк
γŴผ₡ʉŴผ֭ ਙ̬ฌשŴħкŴ⇡к֭7ٹ7ħ⎯7ŴשγŴש7

�7Ҝਙ—่7שŴ7″ㅡㅡĠ7שਙ7Ŵ7Ｃ●Ќ7ผŴħк㈠7ӧ⎯֭֭7ऑŴ7֭فธㅡỏฌ

�7Ő֭שผਙ⑾ħ7שŴ7่ ֭ʉ7″ㅡㅡĠ7שਙ7ผ֭ ऑкŴ㌱֭ Ŵ่7֭ ゥħ⎯שħ่7ف″ㅡㅡĠ7╗ผŴ่⎯こħ֭ששผ

ħ่7Ŵ่7֭ ゥħ⎯שħ่ש7فγผ֭ Ŵ₡֭₡7⎯่֭⎯ਙผ7㌱ਙ่่֭㌱שħਙ่7γ֭Ŵ₡㈠ӧ⎯֭֭7╗Ŵ⇡к֭7̶

ਙ่7ऑŴ֭ف ỏฌںں

7╗Ŵ⇡к֭7ںں㈠7″ㅡㅡ7ĠAŐ╗7к֭فŴ㌱ੂ7₡ħ⎯ऑкŴੂ7,ħש⎯ฌ

ìħ7שऑŴผ7่ש —こ⇡֭ผฌ

Ｃħ⎯ऑкŴੂ7Ḷ่кੂ7 ｘｘ″ㅡㅡֱㅡㅡ̶ｘֱｘｘｘธฌ

Ｃħ⎯ऑкŴੂ7Ŵ่₡7Aк—こħ่—こⓒ7Ġਙ—⎯ħ่ف
bਙ֭ٹผӧںỏ7

ӧںỏ7 bਙ֭ٹผ⎯7ऑผਙٹħ₡֭₡7Ŵผ֭7㌱ਙこऑŴשħ⇡к֭7ʉħשγ7שγ֭7̶ 7ħ่7ӧՙ″ここỏ7Ⓢ่ħ֭ٹผ⎯Ŵк7İ—่㌱שħਙ่
Աਙゥ7Ŵ่₡7Őਙ⎯֭こਙ—่7שbਙ่่֭㌱שħਙ่7Ġ֭Ŵ₡7֭ ่㌱кਙ⎯—ผ֭7⎯ੂשк֭⎯㈠ฌ

ｘｘ″ㅡㅡֱㅡㅡ̶ｘֱｘｘｘںฌ

Ｃħ⎯ऑкŴੂ7Ŵ่₡7ƆƆ╗7Ġਙ—⎯ħ่7فbਙ֭ٹผӧںỏฌ ｘｘ″ㅡㅡֱㅡㅡ̶ｘֱｘｘںںฌ

Ҝਙ₡֭к7 Оਙʉ֭ผ7Ŵ่₡7⎯่֭⎯ਙผ7֭ש ผこħ่Ŵк⎯ฌ

″ㅡㅡĠฌ
bਙこऑผ֭ ⎯⎯ħਙ่7⎯㌱ผ֭ ʉ⎯7ऑ֭ผこŴ่่֭שкੂ7⑾ħゥ֭₡7שਙ7֭שผこħ่Ŵк
⇡кਙ㌱*ฌ

bਙここ—่ħ㌱Ŵשħਙ่7֭ש ผこħ่Ŵк⎯ฌ

″ㅡㅡĠ7 bкħऑ⎯7ऑ֭ผこŴ่่֭שкੂ7⑾ħゥ֭₡7שਙ7֭שผこħ่Ŵк7⇡кਙ㌱*ฌ

ǲк֭㌱שผਙ่ħ㌱⎯7γਙ—⎯ħ่7فŴ่₡7֭ש ผこħ่Ŵк7⇡кਙ㌱,ฌ

″ㅡㅡĠฌ
Ḛǲ7ऑਙкੂऑγ่֭ੂк่֭֭7ਙゥħ₡֭7فкŴ⎯⎯
ผ֭ ħ่⑾ਙผ㌱֭₡ฌ

ǲ่㌱кਙ⎯—ผ֭7ӧਙऑשħਙ่⎯7İㄦⓒ7İ″ỏฌ

Ġਙ—⎯ħ่7ف Ձਙʉֱ㌱ਙऑऑ֭ผ7Ŵк—こħ่—こฌ

ОŴħ่7ש Оਙкੂ—ผ֭ γŴ่֭ฌש

bਙ֭ٹผ7Ḷֱผħ่7ف Ա—่ŴֱЌฌ
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̶″ฌ

Őਙ⎯֭こਙ—่7″שㅡㅡฌ
�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

Û֭ħفγשฌ

Û֭ħفγ7שӧ⎯שŴħ่к֭⎯⎯7⎯֭֭שк7γਙ—⎯ħ่7ف⑾ਙผ7⇡ħਙ֭ש㌱γ่ਙкਙف ⓒੂ
ऑγŴผこŴ㌱֭—שħ㌱Ŵк7ħ่₡—⎯שผħ֭⎯ⓒ7Ŵ่₡7⎯Ŵ่ħשŴผੂ7Ŵऑऑкħ㌱Ŵשħਙ่⎯ỏ

ǲ่㌱кਙ⎯—ผ֭7ผŴשħ่7⎯فӧ″ㅡㅡĠỏฌ
Aкк7ŴٹŴħкŴ⇡к֭7֭ ่㌱кਙ⎯—ผ֭ ⎯7Ŵผ֭ 7╗ੂ ऑ֭7ㅡṲⓒ7●О″″ⓒ7Ŵ่₡7●О″ฎ㈠

ƆŴ่ħשŴผੂ7γਙ—⎯ħ่7ف⎯—ผ⑾Ŵ㌱֭ฌ
Ɔ—ผ⑾Ŵ㌱֭7⑾ħ่ħ⎯γ7ħ⎯7ऑਙкħ⎯γ֭₡7שਙ7̶ ธ7ŐҜA㈠7ՁŴ⎯֭ผ7֭ ש㌱γ֭₡7ऑผਙ₡—㌱ש
こŴผ*ħ่7فਙ่7γਙ—⎯ħ่7فŴ่₡7⎯שŴ่₡Ŵผ₡7㌱ਙ֭ٹผ⎯㈠

О֭ผ⑾ਙผこŴ่㌱֭7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯ฌ

ǲҜb7ӧ֭к֭㌱שผਙこŴש่֭فħ㌱7㌱ਙこऑŴשħ⇡ħкħੂשỏฌ
ЌAҜⓈŐ7Ќǲ7ธ7ںƆשŴ่₡Ŵผ₡ฌ
╗γ֭7″ㅡㅡĠ7ĠAŐ╗7こ֭֭ש7⎯שγ֭7ผ֭ ħผ֭—׀ こ่֭7⎯ש⑾ਙผ7ЌAҜⓈŐ7Ќǲ7ธں
ŐŴשħ่ف㈠ฌ

bǲ7֭ к֭㌱שผਙこŴש่֭فħ㌱7㌱ਙこऑŴשħ⇡ħкħ7ੂש㌱ਙこऑкħŴ่㌱֭7֭ש ฌفħ่ש⎯
╗γ֭7″ㅡㅡ7ħ⎯7㌱ਙこऑкħŴ่7שʉħשγ7Ｃħผ֭ ㌱שħ7֭ٹธｘｘㅡ゜ںｘฎ゜ǲb㈠7Ҝ֭֭ש7⎯שγ֭
㌱ผħ֭שผħŴ7—่₡֭ผ7●ǲb7″̶ںธ″̬ธｘｘ″ฌ

Оਙʉ֭ผ7⎯—ऑऑкੂ7֭ ⑾⑾֭ ㌱שฌ
Ձ֭⎯⎯7שγŴ่7㌫ｘ㈠ｘｘㄦ੧7ਙ⑾7⎯ऑŴ่7ऑ֭ผ7ٹਙкשฌ

ƆשŴ⇡ħкħੂשฌ
Ő╗Ｃ⎯7Ŵ่₡7שγ֭ผこਙ㌱ਙ—ऑк֭⎯7γŴ7֭ٹŴ7⎯שŴ⇡ħкħ7ੂשਙ⑾7㌫ｘ㈠ںㄦ੧7ਙ⑾7ਙ—שऑ—ש
ผ֭ Ŵ₡ħ่7فਙผ7ｘ㈠ںㄦ7¤b7ӧʉγħ㌱γ֭֭ٹผ7ħ⎯7فผ֭ Ŵ֭שผỏ7⑾ਙผ7ธㅡ7こਙ่שγ⎯㈠ฌ

Ɔ֭к⑾7㌱Ŵкħ⇡ผŴשħਙ่ฌ
╗γ֭7Ŵ่Ŵкਙשֱفਙֱ₡ħفħשŴк7こ֭Ŵ⎯—ผ֭ こ่֭7ש㌱ħผ㌱—ħשผੂ7Ŵ—שਙこŴשħ㌱Ŵккੂ
⎯֭к⑾ֱ ㌱Ŵкħ⇡ผŴ7⎯֭ש⑾ਙผ7֭ Ŵ㌱γ7֭שこऑ֭ผŴש—ผ֭ 7—ऑ₡Ŵ7ੂ⇡7֭ש㌱ਙこऑŴผħ่ש7فγ֭
₡ੂ่Ŵこħ㌱7こ֭Ŵ⎯—ผ֭ こ่֭ש7שਙ7֭ ゥשผ֭こ֭кੂ7⎯שŴ⇡к֭7Ŵ่₡7Ŵ㌱㌱—ผŴ֭ש
ħ่֭שผ่Ŵк7ผ֭⑾֭ ผ่֭㌱֭ ֭к֭こ่֭ש⎯㈠ฌ

Ћħ⇡ผŴשħਙ่7֭ ⑾⑾֭ ㌱שฌ
╗γ֭7″ㅡㅡ7ħ⎯7ש₡7֭ש⎯֭שਙ7שγ֭ ⑾ਙккਙʉħ่7ف⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯7ʉħשγ7่ ਙ7֭ ⑾⑾֭ ㌱ש
ਙ่7ऑ֭ผ⑾ਙผこŴ่㌱֭7ऑ֭ผ7●ǲb7″ｘՙՙｘֱںⓒ7ںɱɱɱ̬ฌ

Ɔ่֭⎯ਙผ7㌱ਙ่่֭㌱שħਙ่⎯ฌ

╗Ŵففħ่فฌ

ĠŴผ₡ʉŴผ֭ฌ

Ŵкฌשਙשผ⎯7֭ש7㌱γŴผŴ㌱̶ں�7

�7╗Ŵ7⎯فŴผ֭ 7Ŵ₡γ֭⎯ħ7֭ٹкŴ⇡֭к⎯7Ŵ⑾⑾ħゥ֭₡7שਙ7שγ֭7⎯ħ₡֭7ਙ⑾7שγ֭7שผŴ่⎯こħ֭ששผ㈠

�7О֭ผこŴ่่֭שкੂ7ŴששŴ㌱γ֭₡7שਙ7שผŴ่⎯こħ֭ששผฌ

�7bγŴผŴ㌱֭שผ7γ֭ħفγ7שħ⎯7ں゜ں″ֱħ่7ӧں㈠″7ここỏ㈠ฌ

Ɔਙ⑾שʉŴผ֭ฌ

�7╗γ֭7שผŴ่⎯こħ֭ששผ7㌱Ŵ่7⎯שਙผ֭ 7—ऑ7שਙ7ฎ7㌱γŴผŴ㌱֭שผ⎯7⑾ਙผ7שγ֭7ĠAŐ╗

ऑผਙשਙ㌱ਙк㈠ฌ

�7Ḷผ₡֭ผ7Ɔਙ⑾שʉŴผ֭ 7╗Ŵ7فʉħשγ7b7ںਙऑשħਙ่7㌱ਙ₡֭㈠ฌ

bਙ₡֭7 Ḷऑשħਙ่⎯7 Û֭ħفγשฌ

″ㅡㅡĠ7 ĠAŐ╗ⓒ7Ġ֭Ŵ₡7Ҝਙ—่7ש╗ผŴ่⎯こħ֭ששผ7 ɱㄦ77فӧ̶㈠̶ɱ7ਙ▷ỏฌ

″ㅡㅡĠฌ
�ḶⓈЌＣA╗●ḶЌ7⑾ħ֭к₡⇡—⎯ⓒ
Ġ֭Ŵ₡7Ҝਙ—่7ש╗ผŴ่⎯こħ֭ששผฌ

ɱธ77فӧ̶㈠ธㄦ7ਙ▷ỏฌ

″ㅡㅡĠฌ
ОŐḶ�●ԱⓈƆ7ОAฌ
Ġ֭Ŵ₡7Ҝਙ—่7ש╗ผŴ่⎯こħ֭ששผฌ

ɱธ77فӧ̶㈠ธㄦ7ਙ▷ỏฌ

″ㅡㅡŐ7 ĠAŐ╗ⓒ7ŐŴħк7Ҝਙ—่7ש╗ผŴ่⎯こħ֭ששผ7 ㅡ7ਙ▷ỏฌں7ӧ″㈠فՙㅡ7ں

Ҝㄦ7 ՁbＣ7Ｃħ⎯ऑкŴੂ7 ̶ㄦ77فӧں㈠̶ㅡ7ਙ▷ỏฌ

İㄦⓒ7İ″7 Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7ƆשŴ่₡Ŵผ₡7bਙ֭ٹผ7 ㄦՙՙ77فӧธｘ㈠̶ㄦ7ਙ▷ỏฌ

İㄦⓒ7İ″7 Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7Ҝ֭֭שผ7bਙ֭ٹผ7 ″″ՙ77فӧธ̶㈠ㄦ̶7ਙ▷ỏฌ

İՙⓒ7İฎ7 ƆƆ╗7Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7Ɔש₡㈠7bਙ֭ٹผ7 ㅡ7ਙ▷ỏฌں7ӧㄦՙ㈠فธｘ7″ں

İՙⓒ7İฎ7 ƆƆ╗7Ⓢ่ħ֭ٹผ⎯Ŵк7Ġ֭Ŵ₡ⓒ7Ҝ֭֭שผ7bਙ֭ٹผ7 ㈠ｘธ7ਙ▷ỏฌں″7ӧفՙ̶ｘ7ں

Ḷऑשħਙ่7㌱ਙ₡֭7 ƆשŴ่₡Ŵผ₡7㌱ਙ֭ٹผ7 Ҝ֭֭שผ7㌱ਙ֭ٹผฌ

Ɔ7ں ฎㅡｘ77فӧธՙ7ਙ▷ỏ7 ɱɱㄦ77فӧ̶ธ7ਙ▷ỏฌ

Ɔธ7 ฎㅡｘ77فӧธՙ7ਙ▷ỏ7 ɱɱㄦ77فӧ̶ธ7ਙ▷ỏฌ

Ɔ̶7 ฎㅡｘ77فӧธՙ7ਙ▷ỏ7 ɱɱㄦ77فӧ̶ธ7ਙ▷ỏฌ

Ɔㅡ7 ฎㅡｘ77فӧธՙ7ਙ▷ỏ7 ɱɱㄦ77فӧ̶ธ7ਙ▷ỏฌ

Ɔ—⎯㌱֭ऑשħ⇡ħкħ7ੂש ОŴผŴこ֭֭שผ7 ●่⑾к—่֭㌱֭ฌ

ĠAŐ╗

ǲƆＣ7
び ″7*Ћ7㌱ਙ่שŴ㌱7₡שħ⎯㌱γŴผ֭فฌ

び ฎ7*Ћ7Ŵħผ7₡ħ⎯㌱γŴผ֭فฌ
Ќਙ่֭ฌ

ŐŴ₡ħŴ₡7֭ש び ฎｘ7ॅ ｘں7שｘｘｘ7ҜĠ▷7Ŵں7 Ћ゜こ7AҜ7 ｹ7ں㈠ｘ੧ฌ

Ա—ผ⎯7ש び Ћ7⑾ਙผ7●㈠Ḷ㈠7*7ں Ќਙ่֭ฌ

Ɔ—ผ֭فฌ
び ｘ㈠ㄦ7*Ћ7кħ่֭ॅкħ่֭

び ਙਙкỏฌשผਙ—่₡7ӧ●㈠Ḷ㈠7فЋ7кħ่֭ॅ*7ں
Ќਙ่֭ฌ

bਙ่₡—㌱₡7֭ש び ｘ7Ћ7ں7שਙ7ฎｘ7ҜĠ▷7Ŵשｘ7*Ġ▷7ں ｹ7ں㈠ｘ੧ฌ

�ผ֭׀—่֭㌱ੂ7 Ћħ⇡ผŴשħਙ่ฌ

ਙ7″ｘ7Ġ▷7שｘ7ں ｘ㈠ธ7ںここ7₡ħ⎯ऑкŴ㌱֭こ่֭שฌ

″ｘ7שਙ7ธｘｘｘ7Ġ▷7 ħਙ่ฌש7ऑ֭Ŵ*7Ŵ㌱㌱֭к֭ผŴف7̶

″ㅡㅡ7Ɔ่֭⎯ਙผ7㌱ਙ่่֭㌱שħਙ่⎯7₡ħŴفผŴこฌ

〈Őਙ⎯֭こਙ—่7ש●่㌱㈠7ऑผਙٹħ₡֭⎯7ㅡֱʉħผ֭7⎯่֭⎯ਙผ⎯7⑾ਙผ7Ŵкк7⎯ħ่فк֭7֭ к֭こ่֭ש
Ő╗Ｃ⎯㈠7ùਙ—7㌱Ŵ่7—⎯֭7שγ֭⎯֭7Ő╗Ｃ⎯7ħ่7̶ ֱʉħผ֭7㌱ਙ่⑾ħف—ผŴשħਙ่⎯7⇡ੂ7к֭Ŵٹħ่ف
γש₡7ʉħ֭ש₡7Ŵ่₡7ħ่⎯—кŴ֭שγ֭7—่่֭֭₡֭₡7к֭Ŵ₡⎯7₡ħ⎯㌱ਙ่่֭㌱ש ֭к֭㌱שผħ㌱Ŵк
Ŵऑ֭㈠ฌש

ธֱʉħผ֭ 7
Ő╗Ｃ7Ŵ่₡7�7

̶ֱʉħผ֭7Ő╗Ｃ
Ŵ่₡7�

ㅡֱʉħผ֭ 7Ő╗Ｃ
Ŵ่₡7�ฌ

╗゜b
Ŵ่₡7こЋฌ〈ฌ

ں ธ ̶ ㅡ7 ں ธ7 ̶ ㅡ7 ں ธ ̶ ㅡ7 ں ธ ̶ ㅡฌ
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̶ՙฌ

Őਙ⎯֭こਙ—่7″שㅡㅡฌ�֭⇡ผ—Ŵผੂ 7ธｘںㄦฌ

ʉʉʉ㈠ผਙ⎯֭こਙ—่ש㈠㌱ਙこฌ

ㅡॅธｘ7こA゜ĠAŐ╗7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯ฌ

Оਙʉ֭ผ7⎯—ऑऑкੂฌ

ǲゥ֭שผ่ Ŵк7ऑਙʉ֭ผ7⎯—ऑऑкੂ7ผ֭ ħผ֭—׀ ₡㈠7╗ผŴ่⎯こħ֭ששผ⎯7ਙऑ֭ผŴ7֭שਙ่7ںธ㈠ｘ7שਙ

ㅡธ㈠ㅡ7Ћ₡㌱7שผŴ่⎯こħ֭ששผ7֭שผこħ่Ŵк7ٹਙкשŴ7֭فӧʉħשγ7ธㄦｘ7ਙγこ7кਙŴ₡ⓒ7ںฎ㈠7ں

Ћ₡㌱7ऑਙʉ֭ผ7⎯—ऑऑкੂ7ٹਙкשŴ7֭فħ⎯7ผ֭ ħผ֭—׀ ₡ỏ㈠7╗ผŴ่⎯こħ֭ששผ7ऑਙʉ֭ผ

ਙ7ㅡธ㈠ㅡ7Ћ₡㌱㈠ฌש₡7֭שผこħ่Ŵк⎯7ผŴ֭ש

ՁਙŴ₡7кħこħשŴשħਙ่⎯ฌ

Ќਙ֭שฌ
ĠAŐ╗7bਙここ—่ħ㌱Ŵשħਙ่7ผ֭ ħผ֭—׀ ⎯7Ŵ7кਙਙऑ7ผ֭ ⎯ħ⎯שŴ่㌱֭7⇡֭שʉ่֭֭7ธㄦｘ7Ŵ่₡7ںںｘｘ
ਙγこ⎯㈠7Ｃਙ7่ ਙ7ש㌱ਙここ—่ħ㌱Ŵ7֭שʉħשγ7שγ֭7שผŴ่⎯こħ֭ששผ7ʉγ่֭7ऑਙʉ֭ผ7ħ⎯7⇡֭кਙʉ
ผこħ่Ŵк⎯㈠ฌ֭שผ7֭ששผŴ่⎯こħשγ֭7ש7שธ7Ћ₡㌱7Ŵں

╗֭ こऑ֭ผŴש—ผ֭7кħこħש⎯ฌ

ĠŴผ₡ʉŴผ֭7Ŵ่₡7⎯ਙ⑾שʉŴผ֭7⑾Ŵħк—ผ֭7こਙ₡֭ฌ
╗γ֭7″ㅡㅡ7⑾֭ Ŵש—ผ֭ ⎯7⎯ਙ⑾שʉŴผ֭ 7₡ผħ7่֭ٹŴкŴผこ7₡ħŴ่فਙ⎯שħ㌱⎯7Ŵ่₡7Ŵ่
ħ่₡֭ऑ่֭₡่֭7ש㌱ħผ㌱—ħ7שʉγħ㌱γ7ħ⎯7₡֭⎯ħש7₡่֭فਙ7ऑผਙٹħ₡֭7⇡Ŵ㌱*—ऑ7ŴкŴผこ
ਙ—שऑ—7שħ⑾7שγ֭7こħ㌱ผਙऑผਙ㌱֭⎯⎯ਙผ7⎯ਙ⑾שʉŴผ֭ 7⑾Ŵħк⎯㈠7╗γ֭7ŴкŴผこ7₡ħผ֭ ㌱שħਙ่
ӧĠ●゜ՁḶỏ7ħ⎯7—⎯֭ผֱ ⎯֭к֭㌱שŴ⇡к֭7—⎯ħ่ש7فγ֭7⑾Ŵħк—ผ֭ 7こਙ₡֭7⎯ʉħש㌱γ㈠7●⑾7⑾Ŵħк—ผ֭
ਙ㌱㌱—ผ⎯ⓒ7שγ֭7ऑਙ⎯ħשħਙ่7ਙ⑾7שγ֭7⎯ʉħש㌱γ7₡֭֭שผこħ่֭⎯7שγ֭7₡ħผ֭ ㌱שħਙ่7ħ่
ʉγħ㌱γ7שγ֭7ਙ—שऑ—7שħ⎯7₡ผħ7่֭ٹӧĠ●7ਙผ7ՁḶỏ㈠7╗γ֭7⎯ʉħש㌱γ7⑾֭ ֭₡⎯7ħ่שਙ7שγ֭
₡ħفħשŴкֱשਙֱŴ่Ŵкਙ7فӧＣ゜Aỏ7㌱ਙ่֭ٹผ֭שผⓒ7ʉγħ㌱γ7₡ผħש7⎯֭ٹγ֭7ऑผਙऑ֭ผ7ŴкŴผこ
ਙ—שऑ—7֭ש γ֭ש7ʉγħ㌱γ7שŴк—֭⎯7Ŵٹγ֭7こħ㌱ผਙऑผਙ㌱֭⎯⎯ਙผ7⑾Ŵħк⎯㈠7╗γ֭7ש7ħ⑾7่֭ٹ
ʉŴผ֭ש⑾ผ7⎯ਙ֭ששผŴ่⎯こħש 7₡ผħ7⎯֭ٹħ7⎯שਙ—שऑ—7שħ่7⑾Ŵħк—ผ֭ 7こਙ₡֭7₡֭ऑ่֭₡⎯
ਙ่7ʉγ֭שγ֭ผ7ħ7שħ⎯7㌱ਙ่⑾ħف—ผ֭ ਙこⓒ7ਙผש⎯—Ŵ่₡Ŵผ₡ⓒ7㌱ש⎯ਙ7ש₡7
ЌAҜⓈŐֱ㌱ਙこऑкħŴ่7שӧЌAҜⓈŐ7ผ֭ ㌱ਙここ่֭₡Ŵשħਙ่7Ќǲ7ㅡ̶ⓒ7İ—่֭
ħਙ่㈠7╗Ŵ⇡к֭7̔שɱɱՙỏ7ਙऑ֭ผŴں 7⎯γਙʉ⎯7שγ֭7㌱ਙ่⑾ħف—ผŴשħਙ่7ŴкŴผこ7ผŴ่֭ف⎯㈠ฌ

b—⎯שਙこ7ŴкŴผこ7Ŵ่₡7⎯Ŵש—ผŴשħਙ่7к֭֭ٹкฌ
b—⎯שਙこ7⑾Ŵ㌱שਙผੂ7㌱ਙ่⑾ħف—ผŴשħਙ่7ਙ⑾7ŴкŴผこ7Ŵ่₡7⎯Ŵש—ผŴשħਙ่7к֭֭ٹк7ħ⎯
ŴٹŴħкŴ⇡к֭7ʉħשγ7ਙऑשħਙ่7㌱ਙ₡֭7b7ں⑾ਙผ7ٹŴкħ₡7ٹŴк—֭⎯㈠7╗γ֭⎯֭7ٹŴк—֭⎯7㌱Ŵ่
Ŵк⎯ਙ7⇡֭7㌱ਙ่⑾ħف—ผ֭ ₡7ħ่7שγ֭7⑾ħ֭к₡7—⎯ħ่7فŴ7�ħ֭к₡7bਙここ—่ħ㌱Ŵשਙผ㈠ฌ

╗—ผֱ่ਙ่7שħこ֭ฌ
О֭ผ⑾ਙผこŴ่㌱֭7ʉħשγħ่7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯7ħ่7к֭⎯⎯7שγŴ่7ㄦ㈠ｘ ⎯֭㌱ਙ่₡⎯7Ŵ⑾֭שผ
ऑਙʉ֭ผ7ħ⎯7Ŵऑऑкħ֭₡ⓒ7ʉγ่֭7₡Ŵこऑħ่ٹ7فŴк—֭7ħ⎯7⎯֭ש7שਙ7ｘ7⎯֭㌱ਙ่₡⎯㈠ฌ

╗ผŴ่⎯ħ่֭7שऑผਙ֭ש㌱שħਙ่ฌ
╗γ֭7Őਙ⎯֭こਙ—่7שㅡՙｘ7╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שਙผ7ऑผ֭ ผਙこ⑾7֭ف7₡ŴこŴ⎯ש่֭ٹ
7֭ੂٹⓒ7ਙผ7γ֭Ŵفⓒ7ʉ֭к₡ħ่فħ่่שγف7ħ่₡—㌱֭₡7⇡ੂ7кħ⎯שผŴ่⎯ħ่֭ש к֭㌱שผħ㌱Ŵк
㈠7�ਙผ7こਙผ֭שħऑこ่֭—׀֭ 7ħ่⑾ਙผこŴשħਙ่ⓒ7ผ֭ ⑾֭ ผ7שਙ7שγ֭7Őਙ⎯֭こਙ—่7שㅡՙｘ
╗ผŴ่⎯ħ่֭7שОผਙ֭ש㌱שਙผ7Оผਙ₡—㌱7שＣŴשŴ7Ɔγ֭֭7שӧ₡ਙ㌱—こ่֭7่ש —こ⇡֭ผ
ｘｘฎ̶ֱںｘںｘｘֱㅡںɱںỏ㈠ฌ

A㌱㌱—ผŴ㌱ੂฌ
�ਙผ7㌱ਙこऑк֭7֭שŴ㌱㌱—ผŴ㌱ੂ7שŴ⇡к֭⎯7⇡ੂ7⎯่֭⎯ਙผ7ੂשऑ֭ⓒ7⎯֭֭7╗Ŵ⇡к֭7ฎ7ਙ่
ऑŴ7֭فธｘ㈠7�ਙผ7Ŵこ⇡ħ่֭֭ש7שこऑ֭ผŴש—ผ֭ 7֭ ⑾⑾֭ ㌱7ੂ⇡7⎯ש⎯่֭⎯ਙผ7ੂשऑ֭ⓒ7⎯֭֭
ਫAこ⇡ħ่֭֭ש7שこऑ֭ผŴש—ผ֭7֭ ⑾⑾֭ ㌱ש㈚7ਙ่7ऑŴ֭ف ธں㈠7�ਙผ7ǲ่γŴ่㌱֭₡
A㌱㌱—ผŴ㌱ੂ7⎯ऑ֭㌱ħ⑾ħ㌱Ŵשħਙ่⎯ⓒ7⎯֭֭7ਫAこ⇡ħ่֭֭ש7שこऑ֭ผŴש—ผ֭ 7֭ ⑾⑾֭ ㌱ש㈚7ਙ่
ऑŴ7֭فธں㈠ฌ

bਙ่⑾ħف—ผŴשħਙ่ฌ
�ਙผ7⎯שŴ่₡Ŵผ₡7Ŵ่₡7㌱—⎯שਙこ7㌱ਙ่⑾ħف—ผŴשħਙ่7ħ่⑾ਙผこŴשħਙ่ⓒ7⎯֭֭
ਫbਙ่⑾ħف—ผŴשħਙ่㈚7ਙ่7ऑŴ7̶֭ف ՙ㈠ฌ

ҜŴゥħこ—こ7кਙŴ₡7ए7ㅡｘ㈠ฎ7Ṳ7ӧ⎯—ऑऑкੂ7ٹਙкשŴ7ֱ֭ف ỏฌںธ㈠ｘỏӧں7

ӧںỏ7 Ûħשγਙ—ש7שผŴ่⎯ħ่֭7שऑผਙ֭ש㌱שħਙ่7ӧਙऑשħਙ่Ŵкỏ㈠ฌ

Ḷऑ֭ผŴשħ่7فкħこħ7ש ƆשਙผŴ7֭فкħこħשฌ

Ûħשγ7ՁbＣ7₡ħ⎯ऑкŴੂӧںỏฌ

ӧںỏ7 ՁbＣ7₡ħ⎯ऑкŴੂ7こŴੂ7่ ਙ7֭⇡7שผ֭ Ŵ₡Ŵ⇡к֭7Ŵ่₡7₡ħ⎯ऑкŴੂ7—ऑ₡Ŵ7⎯֭שʉħкк7⇡֭7⎯кਙʉ֭ผ7Ŵש
ผ֭—שこऑ֭ผŴ֭ש ⎯7⇡֭кਙʉ7ֱ ㅡ7¤�7ӧֱธｘ7¤bỏ㈠ฌ

ॅㅡｘ7שਙ7ںฎㄦ7¤�ฌ
ॅㅡｘ7שਙ7ฎㄦ7¤bฌ

ॅㄦｘ7שਙ7ںฎㄦ7¤�ฌ
ॅㅡㄦ7שਙ7ฎㄦ7¤bฌ

Ûħשγਙ—7שՁbＣ
₡ħ⎯ऑкŴੂฌ

ॅㅡｘ7שਙ7ںฎㄦ7¤�ฌ
ॅㅡｘ7שਙ7ฎㄦ7¤bฌ

ॅ″ｘ7שਙ7ธㅡฎ7¤�ฌ
ॅㄦｘ7שਙ7ںธｘ7¤bฌ

ธㅡｘฌں

ｘｘｘฌں

ՙㄦｘฌ

ธㄦｘฌ
ｘฌ

ｘฌں
ธ㈠ｘ7Ҝħ่ฌں

7ںฎ㈠ں ̶ｘ7 ㅡธ㈠ㅡฌ

7Ɔ—ऑऑкੂ7ЋਙкשŴ7֭فӧЋ₡㌱ỏฌ

ĠAŐ╗7Ŵ่₡7A่Ŵкਙف
Ḷऑ֭ผŴשħ่7فŐŴ่֭فฌ

ㅡॅธｘ7こA7₡㌱ฌ

Ձਙ
Ŵ₡

7ӧ
Ḷ

γ
こ

⎯ỏ
ฌ

ㄦｘｘฌ

ｘｘฌںں

A่Ŵкਙ7فḶ่кੂ
Ḷऑ֭ผŴשħ่7فŐŴ่֭فฌ

7╗Ŵ⇡к֭7ںธ㈠77AٹŴħкŴ⇡к֭7AкŴผこ7ŐŴ่֭فӧںỏฌ

ӧںỏ7 Ҝ֭Ŵ⎯—ผ֭₡7ħ่7こA㈠ฌ

ƆשŴ่₡Ŵผ₡
ЌAҜⓈŐֱ7Ќǲ7ㅡ̶
㌱ਙこऑкħŴ่ש

Ձħ่֭Ŵผ
Ḷ—שऑ—̬שฌ

̶㈠ɱ7կ7 ●ӧธỏ7
կ7ธｘ㈠ㄦ7

ӧธỏ7 ●7ए7Оผਙ㌱֭⎯⎯7ЋŴผħŴ⇡к֭7ӧ㌱—ผผ่֭7שਙ—שऑ—שỏ㈠ฌ

̶㈠ฎ7կ7 ●7կ7ธｘ㈠ㄦ

�Ŵħк7Ġħفγ̬7 ธں㈠ՙㄦ7կ7 ●7կ7ธ̶7 ธں㈠ㄦ7կ7 ●7կ7ธ̶

�Ŵħк7Ձਙʉ̬7 ̶㈠ㄦ7կ7 ●7կ7̶㈠ՙㄦ7 ̶㈠ㄦ7կ7 ●7կ7̶㈠″ฌ
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TAMILNADU GENERATION AND DISTRIBUTION  CORPORATION (TANGEDCO)

2X660 MW ENNORE SEZ COAL BASED STPP AT ASH DYKE OF NCTPS, CHENNAI.

SUB CONTRACTOR   :DE NORA INDIA LIMITED
                              KUNDAIM - GOA

ASSOCIATE PARTNER : DE NORA WATER TECHNOLOGIES, SINGAPORE BRANCH                                DE NORA

A

 DETAIL OF PLC PANEL , BOM 

4

BHEL DOC. NO. 
PE - V11 - 412 - 174 - A125

BHEL DOC. NO. : PE - V11 - 412 - 174 - A125 

Comments:- 
1.GA of Complete Industrial grade furniture required for placing OWS, swivel chairs, 
printers, keyboards, computers etc. shall also be furnished by bidder. The exact 
details shall be finalized & approved by owner/purchaser during detailed 
engineering. 
2.Laptop shall be provided. 
3.GA of Control panel cum 
desk with HW annunciation windows, ILPBs, Ammeters, Annunciation & desk PBs, 
mimic, lamps, Indicators, recorders, etc. 
4.Graphics shall be included. 
5.Specification of all the applicable items (such as OWS,OEWS,Printers etc.shall be provided 
6. All the applicable items shall be of reputed make and as per sub vendor list. 
7.Complete BOM shall be included in this document clearly indicating model no.,make etc. 
8.complete termination details shall be included for all the signals for each DI/DO/AI/AO/
RTD/TT etc. 
9.GA and datasheet of UPS,battery etc.shall be provided. 

BHARAT HEAVY ELECTRICALS LTD 
PROJECT ENGINEERING MANAGEMENT.

This approval status shall be interpreted as laid down in the 
contract and it shall not relieve the contractor from the 
contractual obligation.
APPROVAL CATEGORY AWARDED = II 
CAT I - Approved 
CAT II - Approved With Comments as Noted 
CAT III - Not Approved 
CAT IV - Reference Drawing 
DEPARTMENT MECHANICAL AUXILIARY
NAME:
FALGUNI SAHA 

2018.02.1
6 
09:26:53 
+05'30' 
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E
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ECS Redundant
 Controller

Eth-1 Eth-2

Processor Panel

Local IO Electro 
chlorination Plant

24" Monitor
Engineering 
cum Operator  
Work Station

24" Monitor
Operator 
Work Station

LIU NTP Time Synch 
Signal from DCS

A4 Size Black & 
White Laserjet 
Printer

Converter

24" 24"

132 Column A3 
Size Dot Matrix 
Printer

�
��$90�,,�
'�����#���0#,,�-��<#����+����,,�0#� C��

• ���,#�#���
������#��,�������,�
�'�����# �����$�����,�-���,4�
• �������,�0#�#� ��#� �������$�����,�-���,4�
• ��
�'�����#������,��G'#-���������$�����,�-���,4�
• ����#��,�����#,������-,��4�
• ��'����#�������#,�����$�����,�-���,4�
• "#,,���������#�,����$�����,�-���,4�
• �%&�$+����
• 	���0�����'�$�#���,��-�$#�#$��#�����<�,�-�����������$'������#��4�

�

�� ��.

IRIG-B signal shall be 
provided from Master 
Clock.All necessary 
converter to be provided 
at PLC end by M/s De 
Nora India Ltd.

The communication 
between PLC and Main 
plant DCS shall be OPC 
compliant 
(Data Access 2.0) TCP/IP 
on Fibre Optic link. The 
communication link 
between 
PLC and Main plant DCS 
shall be redundant. The 
necessary 
hardware/software 
including LIU (Light 
Interface unit) at PLC 
end shall be in 
Bidder’s scope. 
The FO cable shall be 
single mode,so all the 
converters shall be 
provided accordingly.

PLC network shall have 
Intrusion Detection 
System (IDS) and 
Intrusion Prevention 
System (IPS) activity 
and identify suspicious 
patterns that may 
indicate a network or 
system attack from 
someone attempting to 
break into or 
compromise a system 
on 
the Station LAN 
Network, the 
recommended IDS/IPS 
should contain the 
following combined 
features. Any feature 
can be selected 
depending on whether 
it is to be configured as 
IPS or IDS.

1.Bidder shall provide 
the necessary hardware 
& software required for 
connecting 
the PLC system to 
Bidder's remote service 
centre, through which 
the diagnostics 
& fault analysis of the 
PLC system can be 
carried out. The method 
of connection 
shall be as per Bidder's 
standard practice. 
However, it is preferred 
to have the 
connection through a 
single point in the PLC 
system. 
2.Bidder to note that all 
type of hardwares & 
electronic modules like 
controllers, I/O cards, 
communication 
modules and interface 
modules etc. 
used in PLC shall be of 
same family and 
sourced/supplied from 
their 
Principal’s works.

Please note that athe 
offered PLC model shall 
fulfill all the requirements 
as  per specification.
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1756 ControlLogix Controllers

The ControlLogix® controller provides a scalable controller solution that is capable of addressing a large amount of I/O 
points. The ControlLogix controller can be placed into any slot of a ControlLogix I/O chassis and multiple controllers can 
be installed in the same chassis.

ControlLogix controllers can monitor and control I/O across the ControlLogix backplane, as well as over network links. 
To provide communication for a ControlLogix controller, install the appropriate communication interface module into the 
chassis.

1756-L7x ControlLogix Controllers Features and Specifications

Feature 1756-L71, 1756-L72, 1756-L73, L73XT, 1756-L74, 1756-L75

Controller tasks • 32 tasks
• 100 programs/task
• Event tasks: all event triggers

Built-in communication ports 1 port USB(1)

(1) The USB port is intended for temporary local programming purposes only and not intended for permanent connection. Do not use the USB port in hazardous locations.

Communication options • EtherNet/IP™
• ControlNet™
• DeviceNet™
• Data Highway Plus™
• Remote I/O
• SynchLink™
• Third-party process and device networks

USB port communication Programming, configuration, firmware flash and on-line edits only

Controller connections supported, max 500

Network connections, per network module • 100 ControlNet (1756-CN2/A)
• 40 ControlNet (1756-CNB/D, 1756-CNB/E)
• 128 ControlNet (1756-CN2/B)
• 256 EtherNet/IP; 128 TCP (1756-EN2x)
• 128 EtherNet/IP; 64 TCP (1756-ENBT)

Controller redundancy Full support

Integrated motion • SERCOS interface
• Analog options (encoder input, LDT input, SSI input)
• EtherNet/IP (CIP Motion)

Programming languages • Relay ladder
• Structured text
• Function block
• SFC

�� ��(
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Table 1 - Technical Specifications - 1756-L7x ControlLogix Controllers

Attribute 1756-L71 1756-L72 1756-L73 1756-L74 1756-L75

User memory 2 MB 4 MB 8 MB 16 MB 32 MB

I/O memory 0.98 MB 

Optional nonvolatile memory storage 1 GB (1784-SD1 ships with every controller)
2 GB (1784-SD2)

Digital I/O, max 128,000

Analog I/O, max 4000

Total I/O, max 128,000

Energy storage module • 1756-ESMCAP capacitor energy storage module (removable, ships installed with every controller)
• 1756-ESMNSE capacitor energy storage module (removable, no residual WallClockTime power backup)
• 1756-ESMNRM capacitor energy storage module (nonremovable, secures controller by preventing USB connection an d SD card use)

Current draw @ 1.2V DC 5 mA

Current draw @ 5.1V DC 800 mA

Power dissipation 2.5 W

Thermal dissipation 8.5 BTU/hr

Isolation voltage 30V (continuous), basic insulation type, USB port-to-system
Type tested at 500V AC for 60 s

USB port(1)

(1) The USB port is intended for temporary local programming purposes only and not intended for permanent connection. Do not use the USB port in hazardous locations.

USB 2.0, full speed (12 Mbps)

Weight, approx 0.25 kg (0.55 lb)

Slot width 1

Module location Chassis-based, any slot

Chassis 1756-A4, 1756-A7, 1756-A10, 1756-A13, 1756-A17

Power supply, standard 1756-PA72, 1756-PA75, 1756-PB72, 1756-PB75

Power supply, redundant 1756-PA75R, 1756-PB75R, 1756-PSCA2

Wire category(2)

(2) Use this conductor category information for planning conductor routing. Refer to Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1.

3 - on USB port

North American temperature code T4A

IEC temperature code T4

Enclosure type rating None (open-style)

�� ��)
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Table 2 - Environmental Specifications - 1756-L7x ControlLogix Controllers

Attribute 1756-L71, 1756-L72, 1756-L73, 1756-L74, 1756-L75

Temperature, operating
IEC 60068-2-1 (Test Ad, Operating Cold),
IEC 60068-2-2 (Test Bd, Operating Dry Heat),
IEC 60068-2-14 (Test Nb, Operating Thermal Shock) 

0…60 °C (32…140 °F) 

Temperature, nonoperating
IEC 60068-2-1 (Test Ab, Unpackaged Nonoperating Cold),
IEC 60068-2-2 (Test Bb, Unpackaged Nonoperating Dry Heat),
IEC 60068-2-14 (Test Na, Unpackaged Nonoperating Thermal Shock) 

-40…85 °C (-40…185 °F) 

Temperature, surrounding air, max 60 °C (140 °F)

Relative humidity
IEC 60068-2-30 (Test Db, Unpackaged Damp Heat) 

5…95% noncondensing 

Vibration
IEC 60068-2-6 (Test Fc, Operating) 

2 g @ 10…500 Hz 

Shock, operating
IEC 60068-2-27 (Test Ea, Unpackaged Shock) 

30 g 

Shock, nonoperating
IEC 60068-2-27 (Test Ea, Unpackaged Shock) 

50 g (45 g with SD card installed) 

Emissions

CISPR 11

IEC 61000-6-4

Class A

ESD immunity
IEC 61000-4-2

6 kV contact discharges
8 kV air discharges

Radiated RF immunity
IEC 61000-4-3

10V/m with 1 kHz sine-wave 80% AM from 80…2000 MHz
10V/m with 200 Hz 50% Pulse 100% AM @ 900 MHz
10V/m with 200 Hz 50% Pulse 100% AM @ 1890 MHz
3V/m with 1 kHz sine-wave 80% AM from 2000…2700 MHz

Table 3 - Certifications - 1756-L7x ControlLogix Controllers

Certification(1)

(1) When marked. See the Product Certification link at http://www.ab.com for Declarations of Conformity, Certificates, and other certification details.

1756-L71, 1756-L72, 1756-L73, 1756-L74, 1756-L75

c-UL-us UL Listed Industrial Control Equipment, certified for US and Canada. See UL File E65584.

UL Listed for Class I, Division 2 Group A,B,C,D Hazardous Locations, certified for U.S. and Canada. See UL File E194810.

CE European Union 2004/108/EC EMC Directive, compliant with:
• EN 61326-1; Meas./Control/Lab., Industrial Requirements
• EN 61000-6-2; Industrial Immunity
• EN 61000-6-4; Industrial Emissions
• EN 61131-2; Programmable Controllers (Clause 8, Zone A & B)

C-Tick Australian Radio communications Act, compliant with:
AS/NZS CISPR 11; Industrial Emissions

Ex European Union 94/9/EC ATEX Directive, compliant with:
• EN 60079-15; Potentially Explosive Atmospheres, Protection ’n’
• EN 60079-0; General Requirements 
• II 3 G Ex nA IIC T4 X

KC Korean Registration of Broadcasting and Communications Equipment, compliant with: 

Article 58-2 of Radio Waves Act, Clause 3
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1756-OB32

ControlLogix DC (10…31.2V) output module

Table 158 - Technical Specifications - 1756-OB32

Attribute 1756-OB32

Outputs 32 (16 points/group) 

Voltage category 12/24V DC source 

Operating voltage range 10…31.2V DC 

Output delay time

Off to On

On to Off

60 μs nom/1 ms max 

200 μs nom/1 ms max

Current draw @ 5.1V 300 mA 

Current draw @ 24V 2 mA 

Total backplane power 1.58 W

Power dissipation, max 4.8 W @ 60 °C (140 °F) 

Thermal dissipation 16.37 BTU/hr 

Off-state leakage current per point, max 0.5 mA per point 

On-state voltage drop, max 200 mV DC @ 0.5 A

12

34

56

78

910

1112

1314

1516

1718

1920

2122

2324

2526

2728

2930

3132

3334

3536

+ _

Daisy Chain 
to Other 
RTBs

Group 0

Group 1

Group 0

Group 1

DC COM

OUT-1
OUT-3
OUT-5
OUT-7
OUT-9
OUT-11

OUT-13
OUT-15
DC-0(+)

DC-1(+)

OUT-0
OUT-2
OUT-4
OUT-6
OUT-8
OUT-10

OUT-12
OUT-14
RTN OUT-0

RTN OUT-1

OUT-17
OUT-19
OUT-21
OUT-23
OUT-25
OUT-27

OUT-29
OUT-31

OUT-16
OUT-18
OUT-20
OUT-22
OUT-24
OUT-26

OUT-28
OUT-30

Continuous @ 60 °C (140 °F)

+5V

RTN OUT-0

OUT-0

DC-0(+)

ControlLogix Backplane Interface

Display

Surge Current Chart

Simplified Schematic

Surge

Cu
rr
en
t

Time

0 10 ms

0.5 A

1 A

DC OUTPUT

O
K

ST 0 1 2 3 4 5 6 7

ST 8 9
1
0 21 3 4 5
1 1 1 11

ST 6 7
1
8 09 1 2 3
1 2 2 221 1

ST 4 5
2
6 87 9 0 1
2 2 2 332 2

1756-OB32
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Current per point, max 0.5 A @ 50 °C (122 °F) linear derating
0.35 A @ 60 °C (140 °F) 

Current per module, max 16 A @ 50 °C (122 °F) linear derating
10 A @ 60 °C (140 °F) 

Surge current per point, max 1 A for 10 ms per point, repeatable every 2 s @ 60 °C (140 °F) 

Load current, min 3 mA per point 

Scheduled outputs Synchronization within 16.7 s max, reference to the Coordinated System Time

States in Fault mode per point Hold last state, On or Off (Off is default)

States in Program mode per point Hold last state, On or Off (Off is default)

Isolation voltage 250V (continuous), basic insulation type, outputs-to-backplane, and output group-to-group
No isolation between individual group outputs

Routine tested @ 1350V AC for 2 s

Module keying Electronic, software configurable

Fusing Not protected. A fused IFM can be used to protect outputs. See publication 1492-TD008. However, the ControlLogix system 
has been agency certified using only the ControlLogix RTBs, that is, 1756-TBCH, 1756-TBNH, 1756-TBSH, and 1756-TBS6H. 
Any application that requires agency certification of the ControlLogix system using other wiring termination methods may 
require application-specific approval by the certifying agency.

Removable terminal block 1756-TBCH
1756-TBS6H 

RTB keying User-defined mechanical

Slot width 1 

Wire category 1(1)

North American temperature code T3C

IEC temperature code T3

Enclosure type None (open-style) 

(1) Use this conductor category information for planning conductor routing as described in the system-level installation manual. See the Industrial Automation Wiring and Grounding Guidelines, 

publication 1770-4.1.

Table 159 - Environmental Specifications - 1756-OB32

Attribute 1756-OB32

Temperature, operating
IEC 60068-2-1 (Test Ad, Operating Cold),
IEC 60068-2-2 (Test Bd, Operating Dry Heat),
IEC 60068-2-14 (Test Nb, Operating Thermal Shock) 

0…60 °C (32…140 °F) 

Temperature, surrounding air, max 60 °C (140 °F) 

Temperature, nonoperating
IEC 60068-2-1 (Test Ab, Unpackaged Nonoperating Cold),
IEC 60068-2-2 (Test Bb, Unpackaged Nonoperating Dry Heat),
IEC 60068-2-14 (Test Na, Unpackaged Nonoperating Thermal Shock) 

-40…85 °C (-40…185 °F) 

Relative humidity
IEC 60068-2-30 (Test Db, Unpackaged Damp Heat) 

5…95% noncondensing 

Vibration
IEC 60068-2-6 (Test Fc, Operating) 

2 g @ 10…500 Hz 

Shock, operating
IEC 60068-2-27 (Test Ea, Unpackaged Shock) 

30 g 

Table 158 - Technical Specifications - 1756-OB32 (Continued)

Attribute 1756-OB32
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Shock, nonoperating
IEC 60068-2-27 (Test Ea, Unpackaged Shock) 

50 g 

Emissions CISPR 11, Class A

ESD immunity
IEC 61000-4-2

6 kV contact discharges
8 kV air discharges

Radiated RF immunity
IEC 61000-4-3

10V/m with 1 kHz sine-wave 80% AM from 80… 2000 MHz
10V/m with 200 Hz 50% Pulse 100% AM @ 900 MHz
10V/m with 200 Hz 50% Pulse 100% AM @ 1890 MHz
3V/m with 1 kHz sine-wave 80% AM from 2000…2700 MHz

EFT/B immunity
IEC 61000-4-4

±4 kV at 5 kHz on signal ports

Surge transient immunity
IEC 61000-4-5

±1 kV line-line (DM) and ±2 kV line-earth (CM) on signal ports

Conducted RF immunity
IEC 61000-4-6

10V rms with 1 kHz sine-wave 80% AM from 150 kHz…80 MHz

Table 160 - Certifications - 1756-OB32

Certification(1) 1756-OB32

UL UL Listed Industrial Control Equipment. See UL File E65584.

CSA CSA Certified Process Control Equipment. See CSA File LR54689C.
CSA Certified Process Control Equipment for Class I, Division 2 Group A,B,C,D Hazardous Locations. See CSA File LR69960C.

CE European Union 2004/108/IEC EMC Directive, compliant with:
• EN 61326-1; Meas./Control/Lab., Industrial Requirements
• EN 61000-6-2; Industrial Immunity
• EN 61000-6-4; Industrial Emissions
• EN 61131-2; Programmable Controllers (Clause 8, Zone A & B)

European Union 2006/95/EC LVD, compliant with:

EN 61131-2; Programmable Controllers (Clause 11)

C-Tick Australian Radiocommunications Act, compliant with:
AS/NZS CISPR 11; Industrial Emissions

Ex European Union 94/9/EC ATEX Directive, compliant with:
• EN 60079-15; Potentially Explosive Atmospheres, Protection "n"
• EN 60079-0; General Requirements II 3 G Ex nA IIC T3 X Gc

FM FM Approved Equipment for use in Class I Division 2 Group A,B,C,D Hazardous Locations

KC Korean Registration of Broadcasting and Communications Equipment, compliant with:

Article 58-2 of Radio Waves Act, Clause 3

(1) When marked. See the Product Certification link at http://www.ab.com for Declarations of Conformity, Certificates, and other certification details.

Table 159 - Environmental Specifications - 1756-OB32 (Continued)

Attribute 1756-OB32
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1756-OF8

ControlLogix voltage/current output analog module

Table 176 - Signal and User Counts - 1756-OF8

Range Low Signal and User Counts High Signal and User Counts

0…20 mA 0 mA

-32768 counts

21.2916 mA

32767 counts

±10V -10.4336V

-32768 counts

10.4336V

32767 counts

12

34

56

78

910

1112

1314

1516

1718

1920

Shield Ground

i

Current 
Output
Load

VOUT-4

IOUT-4

RTN

VOUT-5

VOUT-6

IOUT-6

RTN

VOUT-7

IOUT-5

IOUT-7

VOUT-0

IOUT-0

RTN

VOUT-1

VOUT-2

IOUT-2

RTN

VOUT-3

IOUT-1

IOUT-3

A

12

34

56

78

910

1112

1314

1516

1718

1920

+

–

Shield Ground

VOUT-4

IOUT-4

RTN

VOUT-5

VOUT-6

IOUT-6

RTN

VOUT-7

IOUT-5

IOUT-7

VOUT-0

IOUT-0

RTN

VOUT-1

VOUT-2

IOUT-2

RTN

VOUT-3

IOUT-1

IOUT-3

• Place additional loop devices (such as strip chart recorders) at the A location noted 
above.

• All terminals marked RTN are connected internally.

All terminals marked RTN are connected internally.

ANALOG OUTPUT

CAL

OK

1756-OF8 Current 1756-OF8 Voltage
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Table 177 - Technical Specifications - 1756-OF8

Attribute 1756-OF8

Outputs 8 voltage or current 

Output range ± 10V
0…20 mA 

Resolution 15 bits across 21 mA - 650 nA/bit
15 bits across 10.4V - 320 μV/bit 

Current draw @ 5.1V 150 mA 

Current draw @ 24V 210 mA 

Total backplane power 5.8 W

Power dissipation, max 4.92 W, 8 channel current 

Thermal dissipation 16.78 BTU/hr 

Open circuit detection Current output only (Output must be set to >0.1 mA) 

Overvoltage protection 24V DC 

Short circuit protection Electronically current limited to 21 mA or less 

Drive capability Voltage: > 2000 Ω 
Current: 0…750 Ω 

Settling time < 2 ms to 95% of final value with resistive loads 

Calibrated accuracy @ 25 °C (77 °F) Better than 0.05% of range from 4…21 mA, -10.4…10.4V

Calibration interval 12 months typical

Offset drift 50 μV/°C typical (Voltage mode)
0.1 μA/°C typical (Current mode)

Gain drift with temperature, max Voltage: 25 ppm/°C max
Current: 50 ppm/°C max 

Module error Voltage: 0.15% of range
Current: 0.3% of range 

Module scan time, min 12 ms floating point
8 ms integer 

Data format Integer mode (left justified, 2s complement) IEEE 32-bit floating point

Module conversion method R-Ladder DAC, monotonicity with no missing codes

Isolation voltage 250V (continuous), reinforced insulation type, output channels-to-backplane
No isolation between individual output channels

Routine tested at 1350V AC for 2 s

Module keying Electronic, software configurable

Removable terminal block 1756-TBNH
1756-TBSH

RTB keying User-defined mechanical

Slot width 1 

Wire category 2(1)

(1) Use this conductor category information for planning conductor routing as described in the system-level installation manual. See the Industrial Automation Wiring and Grounding Guidelines, 

publication 1770-4.1.

North American temperature code T4A

IEC temperature code T4

Enclosure type None (open-style) 
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Table 178 - Environmental Specifications - 1756-OF8

Attribute 1756-OF8

Temperature, operating
IEC 60068-2-1 (Test Ad, Operating Cold),
IEC 60068-2-2 (Test Bd, Operating Dry Heat),
IEC 60068-2-14 (Test Nb, Operating Thermal Shock) 

0…60 °C (32…140 °F) 

Temperature, surrounding air, max 60 °C (140 °F) 

Temperature, nonoperating
IEC 60068-2-1 (Test Ab, Unpackaged Nonoperating Cold),
IEC 60068-2-2 (Test Bb, Unpackaged Nonoperating Dry Heat),
IEC 60068-2-14 (Test Na, Unpackaged Nonoperating Thermal Shock) 

-40…85 °C (-40…185 °F) 

Relative humidity
IEC 60068-2-30 (Test Db, Unpackaged Damp Heat) 

5…95% noncondensing 

Vibration
IEC 60068-2-6 (Test Fc, Operating) 

2 g @ 10…500 Hz 

Shock, operating
IEC 60068-2-27 (Test Ea, Unpackaged Shock) 

30 g 

Shock, nonoperating
IEC 60068-2-27 (Test Ea, Unpackaged Shock) 

50 g 

Emissions CISPR 11, Class A

ESD immunity
IEC 61000-4-2

6 kV contact discharges
8 kV air discharges

Radiated RF immunity
IEC 61000-4-3

10V/m with 1 kHz sine-wave 80% AM from 80… 2000 MHz
10V/m with 200 Hz 50% Pulse 100% AM @ 900 MHz
10V/m with 200 Hz 50% Pulse 100% AM @ 1890 MHz
3V/m with 1 kHz sine-wave 80% AM from 2000…2700 MHz

EFT/B immunity
IEC 61000-4-4

±2 kV at 5 kHz on shielded signal ports

Surge transient immunity
IEC 61000-4-5

±2 kV line-earth (CM) on shielded signal ports

Conducted RF immunity
IEC 61000-4-6

10V rms with 1 kHz sine-wave 80% AM from 150 kHz…80 MHz on shielded signal ports
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Table 179 - Certifications - 1756-OF8

Certification(1) 1756-OF8

UL UL Listed Industrial Control Equipment. See UL File E65584.

CSA CSA Certified Process Control Equipment. See CSA File LR54689C.
CSA Certified Process Control Equipment for Class I, Division 2 Group A,B,C,D Hazardous Locations. See CSA File LR69960C.

CE European Union 2004/108/IEC EMC Directive, compliant with:
• EN 61326-1; Meas./Control/Lab., Industrial Requirements
• EN 61000-6-2; Industrial Immunity
• EN 61000-6-4; Industrial Emissions
• EN 61131-2; Programmable Controllers (Clause 8, Zone A & B)

European Union 2006/95/EC LVD, compliant with:

EN 61131-2; Programmable Controllers (Clause 11)

C-Tick Australian Radiocommunications Act, compliant with:
AS/NZS CISPR 11; Industrial Emissions

Ex European Union 94/9/EC ATEX Directive, compliant with:
• EN 60079-15; Potentially Explosive Atmospheres, Protection "n"
• EN 60079-0; General Requirements II 3 G Ex nA IIC T4 X Gc

FM FM Approved Equipment for use in Class I Division 2 Group A,B,C,D Hazardous Locations

KC Korean Registration of Broadcasting and Communications Equipment, compliant with:

Article 58-2 of Radio Waves Act, Clause 3

(1) When marked. See the Product Certification link at http://www.ab.com for Declarations of Conformity, Certificates, and other certification details.
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Standard AC Power Supplies

Mounting Dimensions

Technical Specifications - Standard AC Power Supplies

Attribute 1756-PA50 1756-PA72/C 1756-PA75/B

Input voltage range(1) 85…265V AC

Input voltage, nom 120V/240V AC

Input frequency range 47…63 Hz

Input power, max 81 W/91VA @ 50 °C (122 °F)

68 W/77VA @ 60 °C (140 °F)

100VA/100 W

Output power, max 60 W @ 0…+50 °C (+32…+122 °F)(3)

50 W @ 0…+60 °C (+32…+140 °F)(4)
75 W @ 0…+60 °C (+32…+140 °F)(6)

Inrush current, max 20 A

Hold up time(2) 4 cycles @85...265V AC, 50/60 Hz, 60 W

5 cycles @85...265V AC, 50/60 Hz, 50 W

5 cycles @ 85V AC, 50/60 Hz

6 cycles @ 120V AC, 50/60 Hz

6 cycles @ 200V AC, 50/60 Hz

6 cycles @ 240V AC, 50/60 Hz

2 cycles @ 85V AC, 60 Hz

6 cycles @ 120V AC, 60 Hz

20 cycles @ 220V AC, 60 Hz 

Current capacity @ 1.2V DC 1.5 A

Current capacity @ 3.3V DC 2 A 4 A

Current capacity @ 5.1V DC 8 A @ 50 °C (122 °F)

6 A @ 60 °C (140 °F)

10 A 13 A

Current capacity @ 24V DC 2.5 A @ 50 °C (122 °F)

2.0 A @ 60 °C (140 °F)

2.8 A

Isolation voltage 250V (continuous), Reinforced Insulation 
Type, Power Input to Backplane
Type tested @ 3150V DC for 60 s

250V (continuous), Reinforced Insulation Type, Power Input to Backplane

Type tested at 3500V DC for 60 s

Weight, approx 0.77 kg (1.7 lb) 0.95 kg (2.10 lb)

Dimensions (HxWxD), approx 14.0 x 7.8 x 14.5 cm 
(5.51 x 3.07 x 5.71 in.)

14.0 x 11.2 x 14.5 cm (5.51 x 4.41 x 5.71 in.)

Module location Left side of 1756 chassis

Chassis 1756-A4, 1756-A7, 1756-A10, 1756-A13, 1756-A17

Chassis compatibility Series A
Series B
Series C

Series B

Series C

Wire size 2.5 mm2 (14 AWG) solid or stranded copper wire rated at 90 °C (194 °F), or greater, 1.2 mm (3/64 in.) insulation max

14.0 
(5.51)

11.2 

(4.41)

Dimensions are in cm (in.).

1756-PA72 and 1756-PA75

14.0 
(5.51)

7.8 
(3.07)

1756-PA50
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Wire category 1 - on power ports(5)

Conductor screw torque 0.8 N•m (7 lb•in)

North American temperature code T4

Enclosure type rating None (open-style)

(1) UL certification for 120/240V AC, 50/60 Hz nominal. Rockwell Automation specified 85…265V AC, 47…63 Hz.

(2) The hold up time is the time between input voltage removal and DC power failure.

(3) The combination of all output power (5.1V backplane, 24V backplane, 3.3V backplane, and 1.2V backplane) cannot exceed 60 W @ 50 °C (122 °F) maximum temperature.

(4) The combination of all output power (5.1V backplane, 24V backplane, 3.3V backplane, and 1.2V backplane) cannot exceed 50 W @ 60 °C (140 °F) maximum temperature.

(5) Use this conductor category information to plan conductor routing as described in the system level installation manual. See the Industrial Automation Wiring and Grounding Guidelines, 

publication 1770-4.1.

(6) The combination of all output power (5.1V backplane, 24V backplane, 3.3V backplane, and 1.2V backplane) cannot exceed 75 W.

Environmental Specifications - Standard AC Power Supplies

Attribute 1756-PA50 1756-PA72/C, 1756-PA75/B

Temperature, operating
IEC 60068-2-1 (Test Ad, Operating Cold),
IEC 60068-2-2 (Test Bd, Operating Dry Heat),
IEC 60068-2-14 (Test Nb, Operating Thermal Shock)

0 °C < Ta < +60 °C (+32 °F < Ta < +140 °F)

Temperature, surrounding air, max 60 °C (140 °F)

Temperature, non-operating
IEC 60068-2-1 (Test Ab, Unpackaged Nonoperating Cold),
IEC 60068-2-2 (Test Bb, Unpackaged Nonoperating Dry Heat),
IEC 60068-2-14 (Test Na, Unpackaged Nonoperating Thermal 
Shock)

-40…+85 °C (-40…+185 °F)

Relative humidity
IEC 60068-2-30 (Test Db, Unpackaged Damp Heat)

5…95% noncondensing

Vibration
IEC 60068-2-6 (Test Fc, Operating)

2 g @ 10…500 Hz

Shock, operating
IEC 60068-2-27 (Test Ea, Unpackaged Shock)

30 g

Shock, nonoperating
IEC 60068-2-27 (Test Ea, Unpackaged Shock)

50 g(1)

Emissions IEC 61000-6-4

ESD immunity
IEC 61000-4-2

6 kV contact discharges
8 kV air discharges

Radiated RF immunity
IEC 61000-4-3

10V/m with 1 kHz sine-wave 80% AM from 80…2000 MHz
10V/m with 200 Hz 50% Pulse 100% AM @ 900 MHz
10V/m with 200 Hz 50% Pulse 100% AM @ 1890 MHz
3V/m with 1kHz sine-wave 80% AM from 2000…2700 MHz

EFT/B immunity
IEC 61000-4-4

±4 kV at 5 kHz on power ports

Surge transient immunity
IEC 61000-4-5

±1 kV line-line (DM) and ±2 kV line-earth (CM) on power ports

Conducted RF immunity
IEC 61000-4-6

10V rms with 1 kHz sine-wave 80% AM from 150 kHz…80 MHz

Voltage variation
IEC 61000-4-11

30% dips for 1 period at 0° and 180° on AC supply ports
60% dips for 5 and 50 periods on AC supply ports
±10% fluctuations for 15 min on AC supply ports
>95% interruptions for 250 periods on AC supply ports

Damped oscillatory wave immunity

IEC 61000-4-18

±2.5 kV line-line (DM) and ±2.5 kV line-earth (CM) on power 
ports

–

(1) Series C chassis have a maximum nonoperating shock value of 30 g. If you select a Series C chassis for use with your power supply, you are limited to a maximum nonoperating shock value of 30 g.

Technical Specifications - Standard AC Power Supplies

Attribute 1756-PA50 1756-PA72/C 1756-PA75/B
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Certifications - Standard AC Power Supplies

Certification(1) 1756-PA50 1756-PA72/C 1756-PA75/B 

UL – UL Listed Industrial Control Equipment. See UL File E65584.

c-UL-us UL Listed Industrial Control Equipment, certified for US 
and Canada. See UL File E65584.

UL Listed for Class I, Division 2 Group A,B,C,D Hazardous 
Locations, certified for U.S. and Canada. See UL File 
E194810.

–

CSA – CSA Certified Process Control Equipment. See CSA File LR54689C.

CSA Certified Process Control Equipment for Class I, Division 2 Group A,B,C,D Hazardous Locations. See CSA File 
LR69960C.

FM FM Approved Equipment for use in Class I Division 2 Group A,B,C,D Hazardous Locations

CE European Union 2014/30/EU EMC Directive, compliant 
with:
• EN 61326-1; Meas./Control/Lab., Industrial 
Requirements

• EN 61000-6-2; Industrial Immunity
• EN 61000-6-4; Industrial Emissions
• EN 61131-2; Programmable Controllers (Clause 8, Zone 
A & B)

European Union 2014/35/EU LVD, compliant with:
• EN 61010-2-201; Control Equipment Safety 
Requirements

European Union 2014/30/EU EMC Directive, compliant with:
• EN 61326-1; Meas./Control/Lab., Industrial Requirements
• EN 61000-6-2; Industrial Immunity
• EN 61000-6-4; Industrial Emissions
• EN 61131-2; Programmable Controllers (Clause 8, Zone A & B)

European Union 2014/35/EU LVD, compliant with:
• EN 61131-2; Programmable Controllers (Clause 11)

RCM Australian Radiocommunications Act, compliant with:
• EN 61000-6-4; Industrial Emissions

KC Korean Registration of Broadcasting and Communications Equipment, compliant with:
• Article 58-2 of Radio Waves Act, Clause 3

EAC Russian Customs Union TR CU 020/2011 EMC Technical Regulation

Russian Customs Union TR CU 004/2011 LV Technical Regulation

(1) See the Product Certification link at http://www.ab.com for Declarations of Conformity, Certificates, and other certification details.
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Table 28 - Technical Specifications - 1756 Redundancy Modules

Attribute 1756-RM 1756-RM2 1756-RMXT 1756-RM2XT

Current draw @ 1.2V DC 4 mA — 4 mA —

Current draw @ 5.1V DC 1.2 A 1.16A 1.2 A 1.16A

Current draw @ 24V DC 120 mA 3.4 mA 120 mA 3.4 mA

Power dissipation 9.0 W 6 W, max 9.0 W 6 W, max

Thermal dissipation 31 BTU/hr 21 BTU/hr 31 BTU/hr 21 BTU/hr

Connector cables 1756-RMC1, 1 m (3.28 ft)
1756-RMC3, 3 m (9.84 ft)
1756-RMC10, 10 m (32.81 ft) 

Slot width 1 slot 

Module location Chassis-based, any slot 

Chassis 1756-A4, 1756-A7, 1756-A10, 1756-A13, 1756-A17 1756-A7XT, 1756-A4LXT, 1756-A5LXT, 1756-A7LXT

Power supply, standard 1756-PA72, 1756-PA75, 1756-PB72, 1756-PB75 1756-PAXT, 1756-PBXT

Power supply, redundant 1756-PA75R, 1756-PB75R, 1756-PSCA2 None

North American temperature code T4 

IEC temperature code T4

Enclosure type None (open-style)

Weight, approx 0.29 kg (0.64 lb)

Mounting ControlLogix-XT chassis, single-slot module

Table 29 - Environmental Specifications - 1756 Redundancy Module

Attribute 1756-RM 1756-RM2 1756-RMXT 1756-RM2XT

Temperature, operating
IEC 60068-2-1 (Test Ad, Operating Cold),
IEC 60068-2-2 (Test Bd, Operating Dry Heat),
IEC 60068-2-14 (Test Nb, Operating Thermal Shock) 

0…60 °C (32…140 °F) -25…70 °C (-13…158 °F)

When using a 1756-A7LXT 
chassis, surrounding air 
temperature range is
-25…60 °C (-13…140 °F) 
even when using an ‘XT’ 
redundancy module.

-25…70 °C (-13…158 °F)

Temperature, storage
IEC 60068-2-1 (Test Ab, Unpackaged Nonoperating Cold),
IEC 60068-2-2 (Test Bb, Unpackaged Nonoperating Dry 
Heat),
IEC 60068-2-14 (Test Na, Unpackaged Nonoperating 
Thermal Shock) 

-40…85 °C (-40…185 °F) 

Temperature, surrounding air, max 60 °C (140 °F) 70 °C (158 °F)

Relative humidity
IEC 60068-2-30 (Test Db, Unpackaged Damp Heat) 

5…95% noncondensing 

Vibration
IEC 60068-2-6 (Test Fc, Operating) 

2 g @ 10…500 Hz 

Shock, operating
IEC 60068-2-27 (Test Ea, Unpackaged Shock) 

30 g 

Shock, nonoperating
IEC 60068-2-27 (Test Ea, Unpackaged Shock) 

50 g 
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Emissions

CISPR 11

IEC 61000-6-4

Group 1, Class A Class A Group 1, Class A Class A

ESD immunity
IEC 61000-4-2

6 kV contact discharges
8 kV air discharges

Radiated RF immunity
IEC 61000-4-3

10V/m with 1 kHz sine-wave 80% AM from 80…2000 MHz
10V/m with 200 Hz 50% Pulse 100% AM @ 900 MHz
10V/m with 200 Hz 50% Pulse 100% AM @ 1890 MHz
3V/m with 1 kHz sine-wave 80% AM from 2000…2700 MHz

Table 30 - Certifications - 1756 Redundancy Module

Certification(1) 1756-RM 1756-RMXT 1756-RM2 1756-RM2XT

CSA CSA Certified Process Control 
Equipment. See CSA File 
LR54689C.

CSA Certified Process Control 
Equipment for Class I, 
Division 2 Group A,B,C,D 
Hazardous Locations. See 
CSA File LR69960C.

— CSA Certified Process 
Control Equipment. See CSA 
File LR54689C.

CSA Certified Process 
Control Equipment for Class 
I, Division 2 Group A,B,C,D 
Hazardous Locations. See 
CSA File LR69960C.

—

CE European Union 2004/108/IEC EMC Directive, compliant with:
• EN 61326-1; Meas./Control/Lab., Industrial Requirements
• EN 61000-6-2; Industrial Immunity
• EN 61000-6-4; Industrial Emissions
• EN 61131-2; Programmable Controllers (Clause 8, Zone A & B)

C-Tick Australian Radio communications Act, compliant with:
AS/NZS CISPR 11; Industrial Emissions

c-UL-us UL Listed Industrial Control Equipment, certified for U.S. and Canada. See UL file E65584.

UL Listed for Class I, Division 2 Group A,B,C,D Hazardous Locations, certified for U.S. and Canada. See UL File E194810.

Ex European Union 94/9/EC ATEX Directive, compliant with:
• EN 60079-15; Potentially Explosive Atmospheres, Protection “n”
• EN 60079-0; General Requirements
• II 3 G Ex nA IIC T4 X Gc

FM FM Approved Equipment for 
use in Class I Division 2 Group 
A,B,C,D Hazardous Locations

— FM Approved Equipment for 
use in Class I Division 2 
Group A,B,C,D Hazardous 
Locations

—

KC Korean Registration of Broadcasting and Communications Equipment, compliant with: 

Article 58-2 of Radio Waves Act, Clause 3

(1) When marked. See the Product Certification link at http://www.ab.com for Declarations of Conformity, Certificates, and other certification details.

Table 29 - Environmental Specifications - 1756 Redundancy Module (Continued)

Attribute 1756-RM 1756-RM2 1756-RMXT 1756-RM2XT
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1756 Removable Terminal Blocks

Removable terminal blocks (RTBs) provide a flexible interconnection between your plant 
wiring and 1756 I/O modules. The RTB plugs into the front of the I/O module. The type 
of module determines which RTB you need. You can choose screw-clamp or 
spring-clamp RTBs.
RTBs are not shipped with I/O modules. You must order them separately. The standard 
housing on the front of the wiring arm is not deep enough for 2.5 mm2 (14 AWG) wiring. 
If you plan to use 2.5 mm2 (14 AWG) wiring, also order the extended housing.

ATTENTION: If separate power sources are used, do not exceed the specified isolation voltage: referring to each individual module’s 

specifications on the preceding pages.

Table 235 - RTB Specifications - 1756-TBNH, 1756-TBSH, 1756-TBCH, 1756-TBS6H, 1756-TBE

Attribute 1756-TBNH 1756-TBSH 1756-TBCH 1756-TBS6H 1756-TBE

Description 20-position NEMA screw-clamp 
removable block 

20-pin spring-clamp removable 
terminal block with standard 
housing 

36-pin cage-clamp removable 
terminal block with standard 
housing 

36-pin spring-clamp removable 
terminal block with standard 
housing 

Extended depth 
terminal block 
housing 

Screw torque 1.36 N•m (12 lb•in) N/A 0.5 N•m (4.4 lb•in) N/A N/A

Wire size(1)

(1) Maximum wire size requires extended housing, catalog number 1756-TBE.

0.33…2.1 mm2 (22…14 AWG) 
solid or stranded copper wire 
rated at 90 °C (194 °F), or 
greater, 1.2 mm (3/64 in.) 
insulation max

Do not wire more than two 
conductors on any single 
terminal.

0.33…2.1 mm2 (22…14 AWG) 
solid or stranded copper wire 
rated at 90 °C (194 °F), or 
greater, 1.2 mm (3/64 in.) 
insulation max

Do not wire more than one 
conductors on any single 
terminal.

Single wire connection: 
0.33…2.1 mm2 (22…14 AWG) 
solid or stranded copper wire 
rated at 90 °C (194 °F), or 
greater, 1.2 mm (3/64 in.) 
insulation max

Double wire connection: 
0.33…1.3 mm2 (22…16 AWG) 
solid or stranded copper wire 
rated at 90 °C (194 °F), or 
greater, 1.2 mm (3/64 in.) 
insulation max

Do not wire more than two 
conductors on any single 
terminal.

0.33…2.1 mm2 (22…14 AWG) 
solid or stranded copper wire 
rated at 90 °C (194 °F), or 
greater, 1.2 mm (3/64 in.) 
insulation max

Do not wire more than one 
conductors on any single 
terminal.

Screwdriver width 8 mm (5/16 in.) max N/A 3.2 mm (1/8 in.) N/A N/A
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Standard ControlLogix Chassis Specifications

The chassis backplane provides a high-speed communication path between modules and distributes power to each of the 
modules within the chassis.

Technical Specifications - ControlLogix Standard Chassis (Series B)

Attribute 1756-A4/B 1756-A7/B 1756-A10/B 1756-A13/B 1756-A17/B

Backplane current, chassis/slot max @ 1.2V DC 1.5 A/–

Backplane current, chassis/slot max @ 3.3V DC 4 A/4 A

Backplane current, chassis/slot max @ 5.1V DC 15 A/6 A

Backplane current, chassis/slot max @ 24V DC 2.8 A/2.8 A

Power dissipation, max 4 W 4.5 W 5 W 5.4 W 6 W

Isolation voltage Determined by installed power supply and modules

Slots 4 7 10 13 17

Mounting method Only horizontal

Cabinet size (HxWxD), min
50.8 x 50.8 x 20.3 cm 
(20 x 20 x 8 in.)

50.8 x 60.9 x 20.3 cm 
(20 x 24 x 8 in.)

50.8 x 76.2 x 20.3 cm 
(20 x 30 x 8 in.)

60.9 x 76.2 x 20.3 cm 
(24 x 30 x 8 in.)

76.2 x 91.4 x 20.3 cm 
(30 x 36 x 8 in.)

Weight, approx 0.75 kg (1.7 lb) 1.10 kg (2.4 lb) 1.45 kg (3.2 lb) 1.90 kg (4.2 lb) 2.20 kg (4.8 lb)

Location Panel

Wire size
Functional Earth Ground - 8.3 mm2 (8 AWG) solid or stranded copper wire rated at 90 °C (194 °F) or greater

Protective Earth Ground - 2.1 mm2 (14 AWG) solid or stranded copper wire rated at 90 °C (194 °F) or greater

North American temperature code T5

IEC temperature code T4 T5

Enclosure type rating None (open-style)

Technical Specifications - ControlLogix Standard Chassis (Series C)

Attribute 1756-A4/C 1756-A7/C 1756-A10/C 1756-A13/C 1756-A17/C

Backplane current, chassis/slot max @ 1.2V DC 1.5 A/–

Backplane current, chassis/slot max @ 3.3V DC 4 A/4 A

Backplane current, chassis/slot max @ 5.1V DC 15 A/6 A

Backplane current, chassis/slot max @ 24V DC 2.8 A/2.8 A

Power dissipation, max 4 W 4.5 W 5 W 5.4 W 6 W

Isolation voltage Determined by installed power supply and modules

Slots 4 7 10 13 17

Mounting method Only horizontal

Cabinet size (HxWxD), min
50.8 x 50.8 x 20.3 cm 
(20 x 20 x 8 in.)

50.8 x 60.9 x 20.3 cm 
(20 x 24 x 8 in.)

50.8 x 76.2 x 20.3 cm 
(20 x 30 x 8 in.)

60.9 x 76.2 x 20.3 cm 
(24 x 30 x 8 in.)

76.2 x 91.4 x 20.3 cm 
(30 x 36 x 8 in.)

Weight, approx 0.75 kg (1.7 lb) 1.10 kg (2.4 lb) 1.45 kg (3.2 lb) 1.90 kg (4.2 lb) 2.20 kg (4.8 lb)

Location Panel

Wire size
Functional earth ground - 8.3 mm2 (8 AWG) solid or stranded copper wire rated at 90 °C (194 °F) or greater

Protective earth ground - 2.1 mm2 (14 AWG) solid or stranded copper wire rated at 90 °C (194 °F) or greater

North American temperature code T4

IEC temperature code T4

Enclosure type rating None (open-style)
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Environmental Specifications - ControlLogix Standard Chassis

Attribute
1756-A4/B, 1756-A7/B, 1756-A10/B, 1756-A13/B, 
1756-A17/B

1756-A4/C, 1756-A7/C, 1756-A10/C, 1756-A13/C, 
1756-A17/C

Temperature, operating
IEC 60068-2-1 (Test Ad, Operating Cold),
IEC 60068-2-2 (Test Bd, Operating Dry Heat),
IEC 60068-2-14 (Test Nb, Operating Thermal Shock)

0…60 °C (32…140 °F) -25…+60 °C (-13…+140 °F)

Temperature, surrounding air 60 °C (140 °F)

Temperature, nonoperating
IEC 60068-2-1 (Test Ab, Unpackaged Nonoperating Cold),
IEC 60068-2-2 (Test Bb, Unpackaged Nonoperating Dry Heat),
IEC 60068-2-14 (Test Na, Unpackaged Nonoperating Thermal Shock)

-40…+85 °C (-40…+185 °F)

Relative humidity
IEC 60068-2-30 (Test Db, Unpackaged Damp Heat)

5…95% noncondensing

Vibration
IEC 60068-2-6 (Test Fc, Operating)

2 g @ 10…500 Hz

Shock, operating
IEC 60068-2-27 (Test Ea, Unpackaged Shock)

30 g

Shock, nonoperating
IEC 60068-2-27 (Test Ea, Unpackaged Shock)

50 g 30 g

Emissions IEC 61000-6-4

ESD immunity
IEC 61000-4-2

6 kV contact discharges
8 kV air discharges

Radiated RF immunity
IEC 61000-4-3

10V/m with 1 kHz sine-wave 80% AM from 80…2000 MHz

10V/m with 200 Hz 50% Pulse 100% AM @ 900 MHz

10V/m with 200 Hz 50% Pulse 100% AM @ 1890 MHz

3V/m with 1 kHz sine-wave 80% AM from 2000…2700 MHz

Certifications - ControlLogix Standard Chassis

Certification(1)

(1) See the Product Certification link at http://www.ab.com for Declarations of Conformity, Certificates, and other certification details.

1756-A4/B 1756-A7/B, 1756-A10/B, 1756-A13/B, 1756-A17/B
1756-A4/C, 1756-A7/C, 1756-A10/C, 1756-A13/C, 
1756-A17/C

c-UL-us
UL Listed Industrial Control Equipment, certified for US and Canada. See UL File E65584.

UL Listed for Class I, Division 2 Group A,B,C,D Hazardous Locations, certified for U.S. and Canada. See UL File E194810.

CSA
CSA Certified Process Control Equipment. See CSA File 54689.

CSA Certified Process Control Equipment for Class I, Division 2 Group A,B,C,D Hazardous Locations. See CSA File 69960.

FM FM Approved Equipment for use in Class I Division 2 Group A,B,C,D Hazardous Locations.

CE

European Union 2004/108/EC EMC Directive, compliant with:
• EN 61326-1; Meas./Control/Lab., Industrial Requirements
• EN 61000-6-2; Industrial Immunity
• EN 61000-6-4; Industrial Emissions
• EN 61131-2; Programmable Controllers (Clause 8, Zone A & B)

RCM
Australian Radiocommunications Act, compliant with:
EN 61000-6-4; Industrial Emissions

Ex

European Union 94/9/EC ATEX Directive, compliant with:
• EN 60079-15; Potentially Explosive Atmospheres, 
Protection “n”

• EN 60079-0; General Requirements
• II 3 G Ex nA IIC T4 Gc X 

European Union 94/9/EC ATEX Directive, compliant with:
• EN 60079-15; Potentially Explosive Atmospheres, 
Protection “n”

• EN 60079-0; General Requirements
• II 3 G Ex nA IIC T5 Gc X

European Union 94/9/EC ATEX Directive, compliant with:
• EN 60079-15; Potentially Explosive Atmospheres, 
Protection “n”

• EN 60079-0; General Requirements
• II 3 G Ex nA IIC T4 Gc
• DEMKO13ATEX1325026X

IECEx N/A

IECEx System, compliant with:
• IEC 60079-15; Potentially Explosive Atmospheres, 
Protection "n"

• IEC 60079-0; General Requirements
• II 3 G Ex nA IIC T4 Gc
• IECExUL14.0008X

KC
Korean Registration of Broadcasting and Communications Equipment, compliant with:

Article 58-2 of Radio Waves Act, Clause 3

EAC
Russian Customs Union TR CU 020/2011 EMC Technical Regulation

Russian Customs Union TR CU 004/2011 LV Technical Regulation
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Communication Connections

A ControlLogix system uses connections to establish communication links between devices. The types of connections 
include the following:

• Controller-to-local I/O modules or local communication modules
• Controller-to-remote I/O or remote communication modules
• Controller-to-remote I/O (rack-optimized) modules
• Produced and consumed tags
• Messages
• Controller access with the Studio 5000 environment
• Controller access with RSLinx® software for HMI or other applications

You indirectly determine the number of connections the controller uses by configuring the controller to communicate with 
other devices in the system. The limit of connections ultimately resides in the communication module you use for the 
connection. If a message path routes through a communication module, the connection that is related to the message also 
counts towards the connection limit of that communication module.

EtherNet/IP Network

The Ethernet Industrial (EtherNet/IP) network protocol is an open industrial-networking standard that 
supports both real-time I/O messaging and message exchange. The EtherNet/IP network uses 
off-the-shelf Ethernet communication chips and physical media.

If you need to Select this interface

Control I/O modules and drives
Act as an adapter for I/O on remote EtherNet/IP links
Communicate with other EtherNet/IP devices (messages and HMI)
Bridge EtherNet/IP links to route messages to devices on other networks 

1756-EN2F bridge
1756-EN2T bridge
1756-EN2TP bridge
1756-EN2TPXT bridge
1756-EN2TR bridge
1756-ENBT bridge

Support device level ring (DLR) and linear topologies 1756-EN2TR, 1756-EN2TRK redundant bridge
1756-EN3TR, 1756-EN2TRK redundant bridge

Support for Parallel Redundancy Protocol 1756-EN2TP bridge, 1756-EN2TPXT bridge, 
1756-EN2TPK PRP bridge

Provide PRP control in environments where temperatures range from -25…70 °C (-13…158 °F) 1756-EN2TPXT bridge

Provide control in environments where temperatures range from -25…70 °C (-13…158 °F) 1756-EN2TXT bridge

Support device level ring (DLR) and linear topologies
Provide control in environments where temperatures range from -25…70 °C (-13…158 °F) 

1756-EN2TRXT redundant bridge

Secure access to a control system from within the plant network 1756-EN2TSC bridge

Use an Internet browser to remotely access tags in a ControlLogix controller
Communicate with other EtherNet/IP or generic Ethernet devices (messaging only; no I/O control)
Bridge EtherNet/IP links to route messages to devices on other networks 

1756-EWEB, 1756-EWEBK web server
1756-EN2TRXT bridge
1756-EN2TPXT bridge
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1756-IB16D

ControlLogix DC (10…30V) diagnostic input module

Table 17 - Diagnostic Specifications - 1756-IB16D

Attribute 1756-IB16D

Open wire Off-state leakage current 1.2 mA min 

Timestamp of diagnostics ±1 ms 

Table 18 - Technical Specifications - 1756-IB16D

Attribute 1756-IB16D

Inputs 16 diagnostic (4 points/group) 

Voltage category 12/24V DC sink 

Operating voltage range 10…30V DC 

Input voltage, nom 24V DC

12

34

56

78

910

1112

1314

1516

1718

1920

2122

2324

2526

2728

2930

3132

3334

3536

+–

Leakage Resistor

Leakage Resistor

Daisy Chain to Other RTBs

Group 0

Group 1

Group 2

Group 3

Group 

Group 

Group 

Group 

IN-0
IN-1
IN-2

IN-3

IN-8

IN-4
IN-5

IN-6

IN-7

Not Used

IN-9
IN-10

IN-11
IN-12

IN-13

IN-14
IN-15
Not Used

GND-0
GND-0
GND-0

GND-0

GND-2

GND-1
GND-1

GND-1

GND-1

Not Used

GND-2
GND-2

GND-2
GND-3

GND-3

GND-3
GND-3
GND-3

DC COM

ControlLogix 
Backplane 
Interface

Simplified Schematic

Display

GND

Open Wire

GND-0

IN-0

Input +5V

FLT 8 9 10 111213 1415

ST 0 1 2 3 4 5 6 7

ST 8 9 10 111213 1415

O
K

FLT 0 1 2 3 4 5 6 7

DC INPUT

DIAGNOSTIC

Recommended Leakage Resistor Size 1/4 W, 5% Supply Voltage

3.9K 10V DC

5.6K 12V DC

15K 24V DC

20K 30V DC

1756-IB16D
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Input delay time (screw to backplane)

Off to On

On to Off

Hardware delay: 340 μs nom/1 ms max + filter time

User-selectable filter time: 0, 1, or 2 ms

Hardware delay: 740 μs nom/4 ms max + filter time

User-selectable filter time: 0, 1, 9, or 18 ms

Current draw @ 5.1V 150 mA 

Current draw @ 24V 3 mA 

Total backplane power 0.84 W

Power dissipation, max 5.8 W @ 60 °C (140 °F) 

Thermal dissipation 19.78 BTU/hr 

Off-state voltage, max 5V 

Off-state current, max 1.5 mA 

On-state current, min 2 mA @ 10V DC 

On-state current, max 13 mA @ 30V DC 

Inrush current, max 250 mA 

Input impedance, max 2.31 kΩ @ 30V DC 

Cyclic update time 200 μs…750 ms 

Change of state Software configurable

Timestamp of inputs ±200 μs

Isolation voltage 250V (continuous), basic insulation type, inputs-to-backplane, and input group-to-group
No isolation between individual group inputs

Routine tested @ 1350V AC for 2 s

Module keying Electronic, software configurable

Removable terminal block housing 1756-TBCH
1756-TBS6H 

RTB keying User-defined mechanical

Slot width 1 

Wire category 1(1)

North American temperature code T3C

IEC temperature code T3

Enclosure type None (open-style) 

Reverse polarity protection Yes

(1) Use this conductor category information for planning conductor routing as described in the system-level installation manual. See the Industrial Automation Wiring and Grounding Guidelines, 

publication 1770-4.1.

Table 18 - Technical Specifications - 1756-IB16D (Continued)

Attribute 1756-IB16D
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Table 19 - Environmental Specifications - 1756-IB16D

Attribute 1756-IB16D

Temperature, operating
IEC 60068-2-1 (Test Ad, Operating Cold),
IEC 60068-2-2 (Test Bd, Operating Dry Heat),
IEC 60068-2-14 (Test Nb, Operating Thermal Shock) 

0…60 °C (32…140 °F) 

Temperature, surrounding air, max 60 °C (140 °F) 

Temperature, nonoperating
IEC 60068-2-1 (Test Ab, Unpackaged Nonoperating Cold),
IEC 60068-2-2 (Test Bb, Unpackaged Nonoperating Dry Heat),
IEC 60068-2-14 (Test Na, Unpackaged Nonoperating Thermal Shock) 

-40…85 °C (-40…185 °F) 

Relative humidity
IEC 60068-2-30 (Test Db, Unpackaged Damp Heat) 

5…95% noncondensing 

Vibration
IEC 60068-2-6 (Test Fc, Operating) 

2 g @ 10…500 Hz 

Shock, operating
IEC 60068-2-27 (Test Ea, Unpackaged Shock) 

30 g 

Shock, nonoperating
IEC 60068-2-27 (Test Ea, Unpackaged Shock) 

50 g 

Emissions CISPR 11, Class A

ESD immunity
IEC 61000-4-2

6 kV contact discharges
8 kV air discharges

Radiated RF immunity
IEC 61000-4-3

10V/m with 1 kHz sine-wave 80% AM from 80… 2000 MHz
10V/m with 200 Hz 50% Pulse 100% AM @ 900 MHz
10V/m with 200 Hz 50% Pulse 100% AM @ 1890 MHz
3V/m with 1 kHz sine-wave 80% AM from 2000…2700 MHz

EFT/B immunity
IEC 61000-4-4

±4 kV at 5 kHz on signal ports

Surge transient immunity
IEC 61000-4-5

±1 kV line-line (DM) and ±2 kV line-earth (CM) on signal ports

Conducted RF immunity
IEC 61000-4-6

10V rms with 1 kHz sine-wave 80% AM from 150 kHz…80 MHz
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Table 20 - Certifications - 1756-IB16D

Certifications(1)

(1) When marked. See the Product Certification link at http://www.ab.com for Declarations of Conformity, Certificates, and other certification details.

1756-IB16D

UL UL Listed Industrial Control Equipment. See UL File E65584.

CSA CSA Certified Process Control Equipment. See CSA File LR54689C.
CSA Certified Process Control Equipment for Class I, Division 2 Group A,B,C,D Hazardous Locations. See CSA File LR69960C.

CE European Union 2004/108/IEC EMC Directive, compliant with:
• EN 61326-1; Meas./Control/Lab., Industrial Requirements
• EN 61000-6-2; Industrial Immunity
• EN 61000-6-4; Industrial Emissions
• EN 61131-2; Programmable Controllers (Clause 8, Zone A & B)

European Union 2006/95/EC LVD, compliant with:

EN 61131-2; Programmable Controllers (Clause 11)

C-Tick Australian Radiocommunications Act, compliant with:
AS/NZS CISPR 11; Industrial Emissions

KC Korean Registration of Broadcasting and Communications Equipment, compliant with:

Article 58-2 of Radio Waves Act, Clause 3

Ex European Union 94/9/EC ATEX Directive, compliant with:
• EN 60079-15; Potentially Explosive Atmospheres, Protection "n"
• EN 60079-0; General Requirements II 3 G Ex nA IIC T3 X Gc

FM FM Approved Equipment for use in Class I Division 2 Group A,B,C,D Hazardous Locations
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1756-IF16

ControlLogix voltage/current analog input module

12

34

56

78

910

1112

1314

1516

1718

1920

2122

2324

2526

2728

2930

3132

3334

3536

Shield 
Ground

Channel 0

Channel 3

Jumper 
Wires

i

i

A

2-wire 
Transmitter A

IN-0
IN-1

IN-2
IN-3

IN-7

RTN
IN-4
IN-5
IN-6

IN-15

IN-8
IN-9

IN-10
IN-11
RTN
IN-12
IN-13
IN-14

i RTN-0
i RTN-1

i RTN-2
i RTN-3

i RTN-7

RTN
i RTN-4
i RTN-5
i RTN-6

i RTN-15

i RTN-8
i RTN-9

i RTN-10
i RTN-11
RTN
i RTN-12
i RTN-13
i RTN-14

12

34

56

78

910

1112

1314

1516

1718

1920

2122

2324

2526

2728

2930

3132

3334

3536

+

–

+

–

Shield Ground

Channel 0

Channel 3

IN-0
IN-1
IN-2
IN-3

IN-7

RTN
IN-4
IN-5
IN-6

IN-15

IN-8
IN-9

IN-10
IN-11
RTN
IN-12
IN-13
IN-14

i RTN-0
i RTN-1
i RTN-2
i RTN-3

i RTN-7

RTN
i RTN-4
i RTN-5
i RTN-6

i RTN-15

i RTN-8
i RTN-9

i RTN-10
i RTN-11
RTN
i RTN-12
i RTN-13
i RTN-14

Shield Ground

Use this table when wiring your module in Differential mode.

• All terminals marked RTN are connected internally.

• A 249 Ω current loop resistor is located between IN-x and i RTN-x terminals.

• If multiple (+) or multiple (-) terminals are tied together, connect that tie point to 
a RTN terminal to maintain the module’s accuracy.

• Place additional loop devices (such as strip chart recorders) at the A location in the 
current loop.

IMPORTANT: When operating in 4 channel, High Speed mode, only use channels 0, 
2, 4, and 6.

This channel Uses these terminals

Channel 0 IN-0 (+), IN-1 (-), i RTN-0

Channel 1 IN-2 (+), IN-3 (-), i RTN-2

Channel 2 IN-4 (+), IN-5 (-), i RTN-4

Channel 3 IN-6 (+), IN-7 (-), i RTN-6

Channel 4 IN-8 (+), IN-9 (-), i RTN-8

Channel 5 IN-10 (+), IN-11 (-), i RTN-10

Channel 6 IN-12 (+), IN-13 (-), i RTN-12

Channel 7 IN-14 (+), IN-15 (-), i RTN-14

Use this table when wiring your module in Differential mode.

• All terminals marked RTN are connected internally.

• If multiple (+) or multiple (-) terminals are tied together, connect that tie point to 
a RTN terminal to maintain the module’s accuracy.

• Terminals marked RTN or i RTN are not used for differential voltage wiring.

IMPORTANT: When operating in 4 channel, High Speed mode, only use channels 0, 2, 
4, and 6.

This channel Uses these terminals

Channel 0 IN-0 (+), IN-1 (-)

Channel 1 IN-2 (+), IN-3 (-)

Channel 2 IN-4 (+), IN-5 (-)

Channel 3 IN-6 (+), IN-7 (-)

Channel 4 IN-8 (+), IN-9 (-)

Channel 5 IN-10 (+), IN-11 (-)

Channel 6 IN-12 (+), IN-13 (-)

Channel 7 IN-14 (+), IN-15 (-)

1756-IF16 Differential Current 1756-IF16 Differential Voltage
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12

34

56

78

910

1112

1314

1516

1718

1920

2122

2324

2526

2728

2930

3132

3334

3536

Shield 
Ground

Jumper 
Wires

i

i

A

2-wire 
Transmitter

IN-0
IN-1
IN-2
IN-3

IN-7

RTN
IN-4
IN-5
IN-6

IN-15

IN-8
IN-9

IN-10
IN-11
RTN
IN-12
IN-13
IN-14

i RTN-0
i RTN-1
i RTN-2
i RTN-3

i RTN-7

RTN
i RTN-4
i RTN-5
i RTN-6

i RTN-15

i RTN-8
i RTN-9

i RTN-10
i RTN-11
RTN
i RTN-12
i RTN-13
i RTN-14

12

34

56

78

910

1112

1314

1516

1718

1920

2122

2324

2526

2728

2930

3132

3334

3536

+

–

+

–

Shield 
Ground

IN-0
IN-1

IN-2
IN-3

IN-7

RTN
IN-4
IN-5
IN-6

IN-15

IN-8
IN-9

IN-10
IN-11
RTN
IN-12
IN-13

IN-14

i RTN-0
i RTN-1

i RTN-2
i RTN-3

i RTN-7

RTN
i RTN-4
i RTN-5
i RTN-6

i RTN-15

i RTN-8
i RTN-9

i RTN-10
i RTN-11
RTN
i RTN-12
i RTN-13

i RTN-14

Shield 
Ground

• All terminals marked RTN are connected internally.

• For current applications, all terminals marked i RTN must be wired to terminals 
marked RTN.

• A 249 Ω current loop resistor is located between IN-x and iRTN-x terminals.

• Place additional loop devices (such as strip chart recorders) at the A location in the 
current loop.

• All terminals marked RTN are connected internally.

• Terminals marked i RTN are not used for single-ended voltage wiring.

ANALOG INPUT

CAL

OK

1756-IF16 Single-ended Current 1756-IF16 Single-ended Voltage
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Table 61 - Technical Specifications - 1756-IF16

Attribute 1756-IF16

Inputs 16 single ended, 8 differential or 4 differential (high speed)

Input range ±10V
0…10V
0…5V
0…20 mA 

Resolution 320 μV/count (15 bits + sign bipolar) @ ±10.25V
160 μV/count (16 bits) @ 0…10.25V
80 μV/count (16 bits) @ 0…5.125V
0.32 μA/count (16 bits) @ 0…20.5 mA

Current draw @ 5.1V 150 mA 

Current draw @ 24V 65 mA 

Total backplane power 2.33 W

Power dissipation, max Voltage: 2.3 W
Current: 3.9 W 

Thermal dissipation Voltage: 7.84 BTU/hr
Current: 13.3 BTU/hr 

Input impedance Voltage: >10 MΩ
Current: 249 Ω 

Open circuit detection time Differential voltage - Positive full scale reading within 5 s
Single-ended/differential current - Negative full scale reading within 5 s
Single-ended voltage - Even numbered channels go to positive full scale reading within 5 s, odd numbered channels go to 
negative full scale reading within 5 s

Overvoltage protection, max Voltage: 30V DC
Current: 8V DC

Normal mode noise rejection >80 dB @ 50/60 Hz(1)

Common mode noise rejection >100 dB @ 50/60 Hz 

Channel bandwidth 15 Hz (-3 dB)(1)

Settling time <80 ms to 5% of full scale(1)

Calibrated accuracy 25 °C (77 °F) Voltage: Better than 0.05% of range
Current: Better than 0.15% of range

Offset drift 45 μV/°C 

Gain drift with temperature Voltage: 15 ppm/°C
Current: 20 ppm/°C

Module error Voltage: 0.1% of range
Current: 0.3% of range

Module input scan time, min 16 pt single-ended: 16…488 ms
8 pt differential: 8…244 ms
4 pt differential: 5…122 ms(1)

On-board data alarming Yes

Scaling to engineering units Yes

Real-time channel sampling Yes

Data format Integer mode (left justified, 2s complement) IEEE 32-bit floating point

Module conversion method Sigma-Delta

Isolation voltage 250V (continuous), reinforced insulation type, inputs-to-backplane
No isolation between individual inputs
Routine tested at 1350V AC for 2 s

Module keying Electronic, software configurable
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Removable terminal block 1756-TBCH
1756-TBS6H

RTB keying User-defined mechanical

Slot width 1 

Wire category 2(2)

North American temperature code T4A

IEC temperature code T4

Enclosure type None (open-style) 

(1)  Notch filter dependent.

(2) Use this conductor category information for planning conductor routing as described in the system-level installation manual. See the Industrial Automation Wiring and Grounding Guidelines, 

publication 1770-4.1.

Table 62 - Environmental Specifications - 1756-IF16

Attribute 1756-IF16

Temperature, operating
IEC 60068-2-1 (Test Ad, Operating Cold),
IEC 60068-2-2 (Test Bd, Operating Dry Heat),
IEC 60068-2-14 (Test Nb, Operating Thermal Shock) 

0…60 °C (32…140 °F) 

Temperature, surrounding air, max 60 °C (140 °F) 

Temperature, nonoperating
IEC 60068-2-1 (Test Ab, Unpackaged Nonoperating Cold),
IEC 60068-2-2 (Test Bb, Unpackaged Nonoperating Dry Heat),
IEC 60068-2-14 (Test Na, Unpackaged Nonoperating Thermal Shock) 

-40…85 °C (-40…185 °F) 

Relative humidity
IEC 60068-2-30 (Test Db, Unpackaged Damp Heat) 

5…95% noncondensing 

Vibration
IEC 60068-2-6 (Test Fc, Operating) 

2 g @ 10…500 Hz 

Shock, operating
IEC 60068-2-27 (Test Ea, Unpackaged Shock) 

30 g 

Shock, nonoperating
IEC 60068-2-27 (Test Ea, Unpackaged Shock) 

50 g 

Emissions CISPR 11, Class A

ESD immunity
IEC 61000-4-2

6 kV contact discharges
8 kV air discharges

Radiated RF immunity
IEC 61000-4-3

10V/m with 1 kHz sine-wave 80% AM from 80… 2000 MHz
10V/m with 200 Hz 50% Pulse 100% AM @ 900 MHz
10V/m with 200 Hz 50% Pulse 100% AM @ 1890 MHz
3V/m with 1 kHz sine-wave 80% AM from 2000…2700 MHz

EFT/B immunity
IEC 61000-4-4

±2 kV at 5 kHz on shielded signal ports

Surge transient immunity
IEC 61000-4-5

±2 kV line-earth (CM) on shielded signal ports

Conducted RF immunity
IEC 61000-4-6

10V rms with 1 kHz sine-wave 80% AM from 150 kHz…80 MHz on shielded signal ports

Table 61 - Technical Specifications - 1756-IF16 (Continued)

Attribute 1756-IF16
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Table 63 - Certifications - 1756-IF16

Certification(1)

(1) When marked. See the Product Certification link at http://www.ab.com for Declarations of Conformity, Certificates, and other certification details.

1756-IF16

UL UL Listed Industrial Control Equipment. See UL File E65584.

CSA CSA Certified Process Control Equipment. See CSA File LR54689C.
CSA Certified Process Control Equipment for Class I, Division 2 Group A,B,C,D Hazardous Locations. See CSA File LR69960C.

CE European Union 2004/108/IEC EMC Directive, compliant with:
• EN 61326-1; Meas./Control/Lab., Industrial Requirements
• EN 61000-6-2; Industrial Immunity
• EN 61000-6-4; Industrial Emissions
• EN 61131-2; Programmable Controllers (Clause 8, Zone A & B)

European Union 2006/95/EC LVD, compliant with:

EN 61131-2; Programmable Controllers (Clause 11)

C-Tick Australian Radiocommunications Act, compliant with:
AS/NZS CISPR 11; Industrial Emissions

Ex European Union 94/9/EC ATEX Directive, compliant with:
• EN 60079-15; Potentially Explosive Atmospheres, Protection "n"
• EN 60079-0; General Requirements II 3 G Ex nA IIC T4 X Gc

FM FM Approved Equipment for use in Class I Division 2 Group A,B,C,D Hazardous Locations

KC Korean Registration of Broadcasting and Communications Equipment, compliant with:

Article 58-2 of Radio Waves Act, Clause 3
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2X660 MW ENNORE SEZ COAL BASED STPP AT ASH DYKE OF NCTPS, CHENNAI. 
 

TAMILNADU GENERATION AND DISTRIBUTION CORPORATION (TANGEDCO) 

SUB CONTRACTOR: DENORA INDIA LTD 

ASSOCIATE PARTNER: DENORA WATER TECHNOLOGIES SINGAPORE  

BHEL DOC NO: 
PE-V11-412-174-A126 

 

23 

PE-V11-412-174-A126

0

QAP/ FAT - PLC FOR
 ELCTROCHLORINATION PLANT

10.02.2020

10.02.2020

10.02.2020

1

BHARAT HEAVY ELECTRICALS LTD 
PROJECT ENGINEERING MANAGEMENT.

This approval status shall be interpreted as laid down in the 
contract and it shall not relieve the contractor from the 
contractual obligation.
APPROVAL CATEGORY AWARDED = II 
CAT I - Approved 
CAT II - Approved With Comments as Noted 
CAT III - Not Approved 
CAT IV - Reference Drawing 
DEPARTMENT MECHANICAL AUXILIARY
NAME:
FALGUNI SAHA 

FALGUNI 
SAHA 
2020.10.2
2 08:56:27 
+05'30'
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TAMILNADU GENERATION AND DISTRIBUTION CORPORATION LTD

From
Er. S.SUYA JOTHI, B.E.,
Superintending Engineer/Electrical/ Project I,
TANGEDCO,5th Floor, Western wing,
144,NPKRRMaaligai, Anna salai, Chennai-2
E.Mail : sepr1@tnebnet.org
Mobile : 9445859001

To
Bharat Heavy Electricals Limited,
POWER PROJECT ENGINEERING INSTITUTE
HRD & ESI COMPLEX
NOIDA - 201301(U.P)

Lr.No.SE/E/Pr.I/EE2/AEE/F.BHEL/PEM/ D. 1252 /20 dtd. 21 .10.2020
Project Title 2x660 MW ENNORE SEZ Supercritical TPP
TANGEDCO REFERENCE
No.

LOA. Lr.No. CE/P/SE/M/P/EE-10/E/P/F.2x660 MW Ennore SEZ
STPP/D.60/14, dt.27.09.2014

BHEL Reference No: 1. BHEL Email dated 14.02.2020
2. Desein Comment Ref.No .D.4027/TANGEDCO/7722 dt 18.02.2020

Subject TANGEDCO – Comments- QAP/FAT AND SAT PROCEDURE FOR
PLC for Electro chlorination PlantDocuments / Drawings
received from BHEL / PEM- Reg

Sir,
The Comments on the drawing/document submitted by M/s BHEL on the above subject vide
BHEL transmittal under reference is furnished below.

Sl.
No

DRG/DOC.No: DESCRIPTION Rev
No.

Status Remarks

01 PE-V11-412-174-
A126

QAP/FAT AND SAT
PROCEDURE FOR PLC
for Electro chlorination
Plant

01 03 M/s. BHEL is
requested to
submit the
revised
documents/
drawings after
suitably
incorporating the
comments

Status : Category 1- Approved. Category: 2 – Approved with comments, Resubmit for approval
under, Category 1. Category 3 – Not approved (See attachment Memo) Resubmit for approval.
Category 4 – Information furnished is noted.

Yours faithfully,

---sd(20.10.20)---
SuperintendingEngineer/E/Projects-I

Copy to Shri E.V. Anand/DESEIN Consultants India Pvt. Ltd.,DESEIN HOUSE,Greater Kailash-II
New Delhi-48 (E-Mail)
Copy submitted to The Chief Engineer/Civil/Ennore SEZ/Chennai 600120.(E-Mail)
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