Explanatory notes for filling up cable list for routing through WinPath, the cable routing program

(developed by Corporate R&D) being used in PEM.

1.

(A)

(B)

Rev O

For the purpose of clarity, it may please be noted that the information given in regard to the cables to
be routed through WinPath as per the system elaborated below is called "Cable List”, while the term
"Cable Schedule” applies to the cable list with routing information added after routing has been
carried out.

The cable list shall be entered as an MS Excel file in the format as per enclosed template
EXT_CAB_SCH_FORMAT.XLS. No blank lines, special characters, header, footer, lines, etc. shall be
introduced in the file. No changes shall be made in the title line (first line) of the template.

3. The field properties shall be as under:

a.

g.

UNITCABLENO: A/N, up to sixteen (16) characters; each cable shall have its own unique,
unduplicated cable number. In case this rule is violated, the cable cannot be taken up for
routing.

FROM: A/N, up to sixty (60) characters; the "From" end equipment/ device description and
location to be specified here. Information in excess of 60 characters will be truncated after 60
characters.

TO: A/N, up to sixty (60) characters; the "To" end equipment/ device description and location
to be specified here. Information in excess of 60 characters will be ftruncated after 60
characters.

PURPOSE: A/N, up to sixty (60) characters; the purpose (i.e. power cable/ indication/
measurement, etc.) to be specified here. Information in excess of 60 characters will be
truncated after 60 characters.

REMARKS: A/N, up fo forty (40) characters; Any information pertinent fo routing to be
specified here (e.g., cable number of the cable redundant fo the cable number being entered).
Information in excess of 40 characters will be truncated after 40 characters.

CABLESIZE: A/N, 7 characters exactly as per the codes indicated below shall be specified
here. The program cannot route cables described in any other way/ format.

PATHCABLENO: Field reserved for utilization by the program. User shall not enter any
information here.

One list shall be prepared for each system/ equipment (i.e., separate and unique cable lists shall be
prepared for each system).
The cables shall be described as per the scheme listed below:

A NN A NNN
| | | |
Cable No. of cores Cable code Cable size
Voltage (e.g. 01,03,3H,07) (See C below) (e.g. 035,185,2.5,0.5)
Code (see B
below)

SYSTEM VOLTAGE CODES:

(ac) A = 11KV, B = 6.6KV, C = 3.3KV, D = 415V, E = 240V, F = 110V
(dc) 6 = 220V, H =110V, J = 48V, K = +24V, L = -24V

CABLE VOLTAGE CODES:

A = 11KV (Power cables)
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Explanatory notes for filling up cable list for routing through WinPath, the cable routing program
(developed by Corporate R&D) being used in PEM.

B = 6.6KV (Power cables)

C = 3.3KV (Power cables)

D = 1.1KV (LV & DC system power & control cables)

E = 0.6KV (0.5 sq. mm. Control cables)

(C) CABLE CODEsS

PVC Copper

A = Armoured FRLS B = Armoured Non-FRLS

C = unarmoured FRLS D = Unarmoured Non-FRLS
PVC Aluminium

E = Armoured FRLS F = Armoured Non-FRLS

G = unarmoured FRLS H = Unarmoured Non-FRLS
XLPE Copper

J = Armoured FRLS K = Armoured Non-FRLS

L = unarmoured FRLS M = Unarmoured Non-FRLS

XLPE Aluminium
N = Armoured FRLS P = Armoured Non-FRLS
Q = unarmoured FRLS R = Unarmoured Non-FRLS

S = FIRE SURVIVAL CABLES

T = TOUGH RUBBER SHEATH

U = OVERALL SCREENED

V = PATRED OVERALL SCREENED

W = PAIRED INDIVIDUAL SCREENED
Y = COMPENSATING CABLES

I = PRE-FABRICATED CABLES

Z = JELLY FILLED CABLES

Rev 0 23 February 2015 Page 2 of 2
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Design Calculations For LT Cable Selection & Sizing

1 x 660MW BHUSAWAL T.P.S UNIT-6

CONSTRUCTIONAL DETAILS OF CABLES SELECTED

(A) LT POWER & CONTROL CABLES
S.NO. PARTICULARS DETAILS
LT POWER CABLES LT CONTROL CABLES
1 |REFERENCE STANDARD IS: 7098 -PART -1 IS -1554 PART 1
2 |SYSTEM 415 V AC , 240 V AC & 220V DC 220V DC & 110 V AC
3 |VOLTAGE GRADE 11KV 14 KV
4 |CONDUCTOR
41 |MATERIAL STRANDED COMPACTED PLAIN STRANDED,NON COMPACTED, HIGH
ALUMINIUM CONDUCTOR OF H2 GRADE |CONDUCTIVITY ANNEALED PLAIN COPPER
CLASS 2 / STRANDED
HIGH CONDUCTIVITY ANNEALED PLAIN
COPPER.
42 |REFERENCE STANDARD IS 8130 IS 8130
43 |SHAPE CIRCULAR/ SHAPED CIRCULAR
4.4 |MINIMUM SIZE ALUMUNIUM- 16 SQ.MM.
COPPER- 2.5 5Q. MM, 255Q.MM.
45 |MAXIMUM CONDUCTOR
TEMPERATURE WHEN 0°c 70°C
CARRYING CONTINUOSLY
CURRENT
46 |MAXIMUM CONDUCTOR
TEMPERATURE AT THE . .
TERMINATION OF SHORT 250°C 160°C
CIRCUIT CURRENT
5  |NO. OF CORES 1C,2C,3C,3.5C,4C AS PER CLAUSE 4.2.1
6 |INSULATION EXTRUDED XLPE EXTRUDED HRPVC, TYPE-C
6.1 |REFERENCE STANDARD IS: 7098 -PART -1 IS -5831 & IS-1554 PART-I
7  |CORE IDENTIFICATION BY COLOR CODING AS PER IS: 7098 - i) CONTROL CABLES UPTO 5 CORE- COLOR
PART -1 CODING AS PER IS 1554 (Part-1)
(i) CONTROL CABLES ABOVE 5 CORES- BY
NUMBERING AS PER IS 1554 (Part-1). INSULATION
TO HAVE BLACK COLOR.
8 |INNER SHEATH EXTRUDED HRPVC FRLS TYPE -ST2 FOR | EXTRUDED HRPVC TYPE -ST2 FRLS FOR MULTI
MULTI CORE CABLES. SINGLE CORE CORE CABLES. SINGLE CORE SHALL HAVE NO
SHALL HAVE NO INNER SHEATH. INNER SHEATH.
81 |REFERENCE STANDARD IS: 5831 & 15-7098 PART-| IS: 5831 & 1S-1554 PART |
9  |ARMOUR NON-MAGNETIC HARD DRAWN GS ROUND STEEL WIRE ARMOUR FOR TWIN &
ALUMINIUM ROUND WIRE ARMOUR OF H4 |MULTICORE CABLES
GRADE FOR SINGLE CORE CABLES AND
GS ROUND STEEL WIRE ARMOUR FOR
MUTI- CORE CABLES
91 |REFERENCE STANDARD 1S:3975 & IS 7098 PART | IS 3975 & 1S-1554 PART |
10 |OUTER SHEATH EXTRUDED FRLSH HRPVC TYPE ST2 EXTRUDED FRLSH HRPVC TYPE ST2
10.1 |REFERENCE STANDARD IS: 5831 & 15-7098 PART-| S: 5831
11 |MARKING
(i) CABLE SIZE (CROSS SECTION AREA AND NO. OF CORES, VOLTAGE GRADE, WORD 'FRLS',
REF. IS, TYPE OF CABLE, TYPE OF INSULATION/ SHEATH, MANUFACTURER'S NAME AND/OR
TRADE NAME, YEAR OF MANUFACTURE-AT EVERY 5M (BY EMBOSSING),
‘BHEL-PEM’ and ‘CUSTOMER’ Name @5m (by embossing),
(i) PROGRESSIVE SEQUENTIAL MARKING OF LENGTH OF CABLE IN METERS- AT EVERY 1M
(BY EMBOSSING/PRINTING)
12 |CABLE DRUMS
121 |TYPE OF DRUM WOODEN (HEAVY CONSTRUCTION) AS PER IS 10418
122 |STANDARD DRUMLENGTH  |500M FOR LARGER SIZES / 1000M FOR SMALLER SIZES (&) 5% (AS SPECIFIED IN BOQ)
123 |PAINTING
ENTIRE SURFACE TO BE PAINTED. ALL FERROUS PARTS USED SHALL BE TREATED WITH
SUITABLE RUST PREVENTIVE FINISH OR COATING TO AVOID RUSTING DURING TRANSIT OR
STORAGE. WOODEN CABLE DRUMS SHALL BE TREATED BY IMMERSING IN COPPER-NITRATE
SOLUTION. DRUM NUMBER SHALL BE INDICATED ON EACH DRUM.
124 |OUTERMOST LAYER TO BE COVERED WITH WATERPROOF POLYETHYLENE
125 |CONSTRUCTION ALL WOODEN PARTS FROM SEASONED WOOD AND FERROUS PARTS SHALL BE TREATED

WITH SUITABLE RUST PREVENTIVE FINISH OR COATING. WOODEN DRUM SHALL BE
TREATED BY IMMERSING IN COPPER NITRATE SOLUTION.
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ks Design Calculations For LT Cable Selection & Sizing
H”[l 1 x 660MW BHUSAWAL T.P.S UNIT-6
12.6  |PARTICULAR INFORMATION (BOTH THE END OF CABLES SHALL BE PROPERLY SEALED WITH HEAT SHRINKABLE SEAL.
ON DRUM THE CABLE DRUMS SHALL CARRY THE FOLLOWING DETAILS IN PRINTED FORM:
A) MSPGCL
B) MANUFACTURER’S NAME OR TRADE MAKE
C) TYPE OF CABLE & VOLTAGE GRADE
D) YEAR OF MANUFACTURE
E) TYPE OF INSULATION E.G. XLPE/HRPVC/IE2
F) NO. OF CORE AND SIZES OF CABLES
G) CABLE CODE E.G. FRLS/FS
H) SINGLE LENGTH OF CABLE ON DRUM
1) DIRECTION OF ROTATION, BY ARROW
J) APPROX GROSS MASS
(B) SCREENED CONTROL CABLES
S.NO. PARTICULARS DETAILS
1 VOLTAGE GRADE 1100V
TYPE F (INDIVIDUAL & OVERALL SCREENED) & TYPE G (OVERALL
2 TYPE OF CABLES SCREENED)
3 CODES AND STANDARD 1S-1554 PART-1, 1S-5831, IS—813(()|,)IS—694, SEN-4241475, IEC-60332
3(i) CONDUCTOR
(a) CROSS SECTION AREA 0.5 sg.mm
(b) CONDUCTOR MATERIAL STRANDED, TINNED ANNEALED HIGH CONDUCTIVITY COPPER
(c) CONDUCTOR GRADE ELECTROLYTIC
(d) NO. & DIA OF STRANDS 7 X0.3 mm
(e) NO. OF PAIRS 0.5 sq.mm. - 2P, 4P, 8P,12P, 24P
) REFERENCE STANDARD 1S-8130
(ii) INSULATION
(a) MATERIAL EXTRUDED HR PVC TYPE-C AS PER 1S-5831
(b) THICKNESS IN mm 0.6 (NOMINAL) AS PER 1S-694
} i. 1 x 10M3 Ohm-cm at 27 deg.C / room temp. (Min).
(c) VOLUME RESISTIVITY (MIN) IN ohm-cm ii. 1 x 10M0 Ohm-cm at 85 deg.C (Min.)
(d) VOLTAGE RATING 1100V
(e) REFERENCE STANDARD IS-1554 PART-1 & 1S-5831
) OD OF COND. INCLUDING INSULATION AS PER MANUFACTURER'S CALCULATIONS / STD. PRACTICE
(iii) PAIRING & TWISTING
(a) MAX. LAY OF PAIRS (mm) 60
(b) CONDUCTOR /PAIR IDENTIFICATION AS PER ATTACHED ANNEXURE D
4 SHIELDING
(a) TYPE OF SHIELDING AL-MYLAR TAPE
(b) INDIVIDUAL PAIR SHIELDING TO BE PROVIDED FOR TYPE-F CABLE ONLY
(c) OVERALL SHIELDING TO BE PROVIDED FOR BOTH TYPE-F & TYPE-G CABLES
MINIMUM THICKNESS OF INDIVIDUAL PAIR
(d) SHIELDING 28 MICRONS
MINIMUM THICKNESS OF OVERALL CABLE
() ASSEMBLY SHIELDING 60 MICRONS
(f) SHIELDING COVERAGE 100% WITH AT LEAST 25% OVERLAP
5 DRAIN WIRE (To be provided separately for individual pair shield and overall shield.)
Material Multi stranded Annealed tinned copper drain wire.
Size (No. of strands/ Dia. of each strand) 0.5 sq. mm. (7/0.3 mm.)
6 FILLERS (if applicable)
TYPE NON -HYGROSCOPIC WITH FRLS PROPERTY (AS REQUIRED FOR
(@) MAINTAINING CABLE CIRCULARITY)
7 INNER SHEATH
(a) MATERIAL EXTRUDED HR PVC TYPE ST-2 AS PER 1S-5831
(b) THICKNESS AS PER 1S-1554 PART-1
(c) Whether FR-LSH Applicable YES
(d) COLOUR BLACK
(e) REFERENCE STANDARD 1S-1554 PART-1 & 1S-5831
8 RIP CORD NON-METALLIC RIP CORD UNDER THE INNER SHEATH
9 ARMOUR GALVANISED STEEL ROUND WIRE / STRIP AS PER 1S-3975 & IS-

1554 PART-1
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ks Design Calculations For LT Cable Selection & Sizing
H”[l 1 x 660MW BHUSAWAL T.P.S UNIT-6
10 OUTER SHEATH
(a) MATERIAL EXTRUDED HR PVC TYPE ST-2 AS PER 1S-5831
(b) THICKNESS AS PER 1S-1554 PART-1
(c) Whether FR-LSH Applicable YES
(d) COLOUR GREY
(e)

REFERENCE STANDARD

I1S-1554 PART-1 & 1S-5831

MARKING

(i) CABLE SIZE (CROSS SECTION AREA AND NO. OF CORES,
VOLTAGE GRADE, WORD 'FRLS', REF. IS, TYPE OF CABLE, TYPE
OF INSULATION/ SHEATH, MANUFACTURER'S NAME AND/OR
TRADE NAME, YEAR OF MANUFACTURE-AT EVERY 5M (BY
EMBOSSING),

‘BHEL-PEM’ and ‘CUSTOMER’ Name @5m (by embossing),

(i) PROGRESSIVE SEQUENTIAL MARKING OF LENGTH OF CABLE
IN METERS- AT EVERY 1M (BY EMBOSSING/PRINTING)

1 TECHNICAL PARAMETERS (C & I) AT 20 DEG 0.5 sgmm (IS & OS) 0.5 sqgmm (OS)
[ Type F Type G
(@) MUTUAL CAPACITANCE (MAX.) AT 0.8 KHz, nF 120 100
/ Km
(b) CONDUCTOR LOOP RESISTANCE (MAX.), 78 78
Ohm / Km
(c) INSULATION RESISTANCE (MIN.), M Ohm / Km 100 100
CROSS TALK ATTENUATION (MIN.) AT
@ 0.8KHz, dB / Km 60 60
CHARACTERISTIC IMPEDANCE (MAX.) AT
@ |1kHz, ohm 320 340
(f) ATTENUATION (MAX.) AT 1KHz, dB / Km 1.2 1.2
12 FR-LSH CHARACTERISTICS
(b) SMOKE DENSITY RATING Max. 60% (As per ASTM D 2843): Area under coverage.
(c) ACID GAS EMMISION Max. 20% by weight (As per IEC-60754-1)
(d) OXYGEN INDEX Min 29 at room temperature (As per ASTMD 2863)
Min. 250 deg.C
@ TEMPERATURE INDEX at oxygen index value of 21 (As per ASTMD 2863)
(1) AS PER IEC-332-1
13 |FLAMMABILITY TEST (2) Swedish Chimney test SEN-SS-424-1475-F3
14 TEST VOLTAGE & DURATION (High Voltage
Test)
(a) Core to core 1.5kV for 1 minute
(b) Core to shield 1kV for 1 minute
15 CABLE DRUM DETAILS

Material Type

Wooden, as per IS 10418

Standard drum length

1000 metres: upto and including 12 Pairs. 500 metres: above 12 pairs.

Tolerance on drum length

+5%

Painting

ENTIRE SURFACE TO BE PAINTED. ALL FERROUS PARTS USED
SHALL BE TREATED WITH SUITABLE RUST PREVENTIVE FINISH
OR COATING TO AVOID RUSTING DURING TRANSIT OR STORAGE.
WOODEN CABLE DRUMS SHALL BE TREATED BY IMMERSING IN
COPPER-NITRATE SOLUTION. DRUM NUMBER SHALL BE
INDICATED ON EACH DRUM.

Outermost layer

TO BE COVERED WITH WATERPROOF POLYETHYLENE

Construction

ALL WOODEN PARTS FROM SEASONED WOOD AND FERROUS
PARTS SHALL BE TREATED WITH SUITABLE RUST PREVENTIVE
FINISH OR COATING. WOODEN DRUM SHALL BE TREATED BY
IMMERSING IN COPPER NITRATE SOLUTION.
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DM PLANT
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SPECIFICATION NO. PES-507-27

DOCUMENT TITLE VOLUME 1I B

SECTION D

CONDUITS AND PIPES

REVISION 0 DATE: 27/10/2010

SHEET 1 OF 6

GENERAL TECHNICAL REQUIREMENTS
OF
CONDUITS AND PIPES
SPECIFICATION NO. PES-507-27
REV 0
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SPECIFICATION NO. PES-507-27

DOCUMENT TITLE VOLUME 11 B
SECTION D
HifH CONDUITS AND PIPES

REVISION 0 DATE: 27/10/2010

SHEET 2 OF 6

1.0

1.1

2.0

2.1

2.2

3.0

3.1

3.1.1

GENERAL

This specification covers the manufacture, inspection & testing at vendor’'s works and delivery to site of conduits,
pipes and their fittings for electrical installation.

CODES AND STANDARDS

The material, constructional features and various processes involved in manufacture shall comply with currently
applicable Indian Standards.

The following Indian Standards shall be applicable, in general. However if Data Sheet A specifies conformance to
other international standards, the equivalent IEC/BS/other standards shall be considered.

a) 1S:9537 (All Parts) Conduits for electrical installation.

b) 1S:3480 Flexible steel conduits for electrical wiring.

c) 1S:6946 Flexible non-metallic conduits for electrical installation.

d) 1S:1239 Mild steel tubes, tubulars and other wrought steel fittings.
(for size above 63mm dia of rigid conduits)

e) 1S:2667 Fittings for rigid steel conduits for electrical wiring.

f) 1S:3837 Accessories for rigid steel conduits for electrical wiring.

g) 1S:3419 Fittings for rigid non-metallic conduits.

h) 1S:6005 Code of practice for phostating iron & steel.

i) 1S:2629 Recommended practice for hot dip galvanizing on iron and steel.

i) 1S:4759 Specification for hot dip zinc coatings on structural steel and allied
products.

k) 1S:6745 Methods for determination of mass of zinc coating on zinc coated iron

and steel articles.
DESIGN REQUIREMENTS AND CONSTRUCTIONAL FEATURES
The conduit and conduit accessories shall include conduit plugs & caps, gaskets and box cover etc in addition to
any specific requirement given in Data Sheet A. The diameter of conduits and accessories shall be uniform
throughout the length.
Rigid Conduits and Fittings
Rigid conduits shall generally conform to the requirements of 1S:9537 (Part | & Part Il). However conduits above

63mm diameter shall conform to the requirements of 1S:1239. Unless specified otherwise in Data Sheet A, all
conduits and pipes shall be of medium duty.
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SPECIFICATION NO. PES-507-27

DOCUMENT TITLE VOLUME 11 B
SECTION D
HifH CONDUITS AND PIPES

REVISION 0 DATE: 27/10/2010

SHEET 3 OF6

3.1.2  The rigid conduits shall be hot dip galvanized inside and outside. Weight of zinc shall be as per 1S:4759. Conduits
shall be thoroughly cleaned and pretreated, conforming to 1S:6005.

3.1.3  Conduits shall be supplied in approximate length as specified below
a) Rigid Conduits 5 metres
b) Flexible Conduits 10 - 30 metres

3.1.4  Each end of conduit length shall be threaded. The ends of conduits shall be sealed with protective caps to prevent
damage to threaded portions and entrance of moisture and foreign material.

3.1.5  The inside surface of all conduits shall be smooth and suitable for pulling insulated cables and wires without
damage.

3.1.6  Conduit fittings shall be made out of tube or cast to the shape as to match with corresponding conduit sizes and
meet their purpose without any special adjustment.

3.1.7  Allfittings shall be screwed type and hot dip galvanized inside and outside.
3.2 Flexible Metallic Conduits and Fittings
3.21  Flexible metallic conduits shall generally conform to the requirements of 1S:3480.

3.2.2  Flexible conduits shall be made of strip steel which shall be of cold rolled mild steel. The strip shall be of uniform
width and thickness throughout.

3.2.3  The strip shall be electro galvanized to a minimum thickness of 25 microns as specified in 1S:3480. The surface of
the strip shall be thoroughly cleaned before application of protective coating. Pretreatment, before galvanization,
shall conform to 1S:6005.

3.24  The strip for making flexible conduit shall be wound tightly and so overlapped in subsequent helicals that no
openings are seen in normal position.

3.25  Flexible conduits shall be lead coated for application in high temperature zones, if specifically mentioned in Data
Sheet A.

3.26  The conduit shall have uniform diameter throughout its length. The internal surface of all conduits shall be smooth
and suitable for pulling insulated cables and wires without damage.

3.3 PVC Conduits

3.3.1  PVC conduits shall generally conform to the requirements of 1S:9537(Part | & Part ll).

4.0 INSPECTION
41 The following stages of manufacture shall be stage inspected by Purchaser or his duly authorized representative.
41.1  Inspection of manufacturing processes such as shearing, punching, bending, welding, galvanizing etc.

4.1.2 Inspection of packing material and procedure.
PageE303 0184




SPECIFICATION NO. PES-507-27
DOCUMENT TITLE VOLUME 11 B
SECTION D
byt CONDUITS AND PIPES REVISION 0 DATE: 27/10/2010
SHEET 4 OF 6
413  Inspection of finished product.
4.2 The inspection will be carried out as per agreed quality plan.
5.0 TESTING
5.1 Rigid Conduits
a) Acceptance Tests - as per 1S:9537 Part 1 & 2 upto 63mm OD
- as per 1S:1239 above 63mm OD
i) Dimension checks
i) Bending test (below 32mm OD)
i) Compression test
b) Special Tests (as acceptance test) as applicable to galvanizing.
5.2 Flexible Steel Conduits
a) Acceptance Tests - as per 1S:3480
i) Dimension checks
i) Linear breaking test
i) Test for flexibility
iv) Bend fracture test
V) crushing test
b) Special Tests (as acceptance test) as applicable to galvanizing.
5.3 PVC Conduits
a) Type Tests -as per 1S : 9537 (Part 1 & 3)
i) Dimension checks

i) Bending test

i) Compression test

iv) Impact test

V) Collapse test

vi) Resistance test

vii) Resistance to burning
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SPECIFICATION NO. PES-507-27

DOCUMENT TITLE VOLUME 11 B
SECTION D
HifH CONDUITS AND PIPES

REVISION 0 DATE: 27/10/2010

SHEET 5 OF 6

5.4

5.9

6.0

6.1

7.0

7.1

7.3

viii) Electrical Characteristics
b) Acceptance tests - as per 1S:9537 (Part 1 & 3)
i) Dimension checks

ii) Bending test

i) Compression test

iv) Collapse test

V) Resistance to burning
Vi) Electrical characteristics

Sampling for the tests shall be done as per applicable standards mentioned above.
The testing shall be carried out as per agreed quality plan.
PACKING

The material shall be packed as per manufacturer’s standard. Packing procedure shall be to the purchaser’s
approval.

DRAWING, DATA AND DOCUMENTS REQUIRED

The following information shall be furnished within two weeks of award of contract, for purchaser’s approval.
a) Manufacturing drawings/details.

b) Recommended Field quality plan covering site handling, storing, laying etc.

C) Final quality plan.

The following information shall be furnished after testing and inspection

Type Test, routine test and special test certificates in bound volume in requisite number.
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SPECIFICATION NO. PES-507-27

DOCUMENT TITLE VOLUME 11 B
SECTION D
HifH CONDUITS AND PIPES

REVISION 0 DATE: 27/10/2010

SHEET 6 OF 6

1.0

2.0

3.0

4.0

DATASHEET A
SPECIFIC TECHNICAL REQUIREMENTS

APPLICABLE STANDARDS: 1S:9537,1S: 1239, 1S:3480

RIGID STEEL CONDUITS & STEEL PIPES

a) Material: Cold rolled mild steel to 1S:226
b) Applicable standard
i) Upto 63mm OD: 1S:9537 Part | & II
ii) Above 63mm OD: 1S:1239
C) Surface treatment: Hot dip galvanizing inside & outside as per
1S:2629
d) Wt. of zinc: as per IS 4759
e) Duty: Medium
f) Fittings: Screw type as per 1S:2667
FLEXIBLE CONDUITS:
a) Material: Strip steel cold rolled and annealed
b) Standard applicable: IS: 3480
C) Surface treatment: Electro galvanized as per IS: 3480
d) Whether lead coated: YES
e) Minimum thickness: 25 microns
of zinc coating
PVC CONDUITS
a) Material: PVC
b) Applicable standard: IS: 9537 (Part | &1I1)
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TECHNICAL SPECIFICATION FOR T
DM PLANT VOLUME: II-B
1X660MW BHUSAWAL TPS-UNIT:6 SECTION: D
MAHARASHTRA, INDIA. REV NO: 0 DATE:
SECTION-D3

(GENERAL TECHNICAL REQUIREMENT FOR C&l)

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301

Page 311 of 485



1X660 MW Bhusawal STPP
SECTION: C

SUB SECTION :
Ca&l

GENERAL REQUIREMENT

1.0 Bidder shall provide complete and independent control & instrumentation
system with all accessories, auxiliaries and associated equipments for the safe,
efficient and reliable operation of auxiliary systems.

2.0. The quantity of instruments for auxiliary system shall be as per tender P &ID,
wherever provided, for the respective system as a minimum for bidding purpose.
However, Bidder shall also include in his proposal all the instruments and devices
that are needed for the completeness of the plant auxiliary system/ equipment
supplied by the bidder, even if the same is not specifically appearing in the P &
ID. During detail engineering if any additional instruments are required for safe
&reliable operation of plant, bidder shall supply the same without any price
implication.

3.0 Measuring instruments/equipment and subsystems offered by the bidder
shall be from reputed experienced manufacturers of specified type and range of
equipment, whose guaranteed and trouble free operation has been proven.
Further all the instruments shall be of proven reliability, accuracy, and acceptable
international standards and shall be subject to employer’s approval. All
instrumentation equipment and accessories under this specification shall be
furnished as per technical specification, ranges, makes/ numbers as approved by
the employer’ during detail engineering.

4.0 The necessary root valves, impulse piping, drain cocks, gauge-zeroing
cocks, valve manifold and all the other accessories required for mounting/
erection of these local instruments shall be furnished, even if not specifically
asked for, on as required basis. The contacts of equipment mounted instruments;
sensors, switches etc for external connection including spare contacts shall be
wired out to suitably located junction boxes.

5.0 In case of any contradiction most stringent clause/condition shall prevail.
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OPERATIONA AND CONTROL PHILOSOPHY

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301

Page 313 of 485



TECHNICAL SPECIFICATION FOR
DM PLANT
1X660MW BHUSAWAL TPS-UNIT:6
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4.0

4.1

OPERATION AND CONTROL PHILOSOPHY ¢DCS BASED

egntpgﬂed—and—nm@ed—ﬁrmnmgr—b%ed—gpﬁat@r—s—&am
located in Control Room inside Demineralization Plant Buildiagi4 of 485
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TECHNICAL SPECIFICATION FOR
DM PLANT
1X660MW BHUSAWAL TPS-UNIT:6
MAHARASHTRA, INDIA.

4.2

44

45

W%%wgﬁ@%mwmﬁ
Program modification debugging etcOperator’s/Engineer’s Stations-shall
be complete with 24” color TET -monitor, keyboard, mouse-etc. Two (2) A3
: lor ] : " | f oo ¢ vari |
graphics-ete.

Filters/Ion exchange units shall be automatically isolated from the system
under the conditions as follows:

a Activated Carbon : On output of predetermined volume of
tp P
Filter treated water or high differential
pressure across the filter bed, whichever
occurs first.

(b)  Cation Unit : On output of predetermined volume of
treated water or high sodium leakage, or
conductivity comparison ratio exceeding
above pre-set limit, whichever occurs
first.

(c) Anion Unit : On output of predetermined volume of
treated water or high conductivity or
high silica, whichever occurs first.

(d) Mixed Bed Unit : On output of predetermined volume of
treated water or high conductivity or
high silica, whichever occurs first.

On exhaustion, the particular filter/exchanger shall be completely isolated
from the system automatically and an alarm status be displayed on the
Operator’s station. ‘Differential Pressure high” switch shall be provided

across Resin traps.
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4.6

4.7

4.8

49

4.10

The operator shall initiate the operation of backwashing/regeneration/
rinsing/of a particular filter/ion-exchange unit and the change from one
step of the sequence to the next shall be automatic. The system shall
employ a logical system, which shall link the various steps such as closing
/opening of different valves, starting/stopping of various pumps, which
make a sequence. The logical system shall adhere to the correct sequence of
operation and the pre-determined (adjustable) time-intervals. The system
shall be interlocked so that the necessary pre-requisite for each step, are
completed prior to proceeding to the next step. The automatic sequence of
operations shall be interruptible at any time by the operator and operator
shall be able to take over the control to manual from that step onwards.

During regeneration, the progress of different sequence/sub-process shall
be displayed to the operator in the form of step description, which is in
progress, the set time for that step, the elapsed time for that step etc. Failure
in any operation shall also be indicated.

It shall be possible for the operator to extend the time of a particular step.
The timer shall restart once the operator puts back the system in auto and
the other steps shall then follow as programmed. The progress of the
sequence shall be displayed to the operator. The system shall incorporate
the necessary safety systems, locking systems and manual emergency
system. On failure of logic system in between, the failure shall be displayed
to the operator and the valves corresponding to that unit, being
regenerated shall automatically open or close as required.

Once a filter/exchanger has been backwashed/regenerated, it shall not be
put back into service automatically, but operator shall have to manually
put back into service through a Selection Key.

Apart from complete automatic regeneration which includes fixed time
rinsing facility, separate rinsing; facility shall also be provided for each of
the exchanger units to carry out rinsing remote manually, which shall be
required in cases:

(@ When a regenerated unit had been off the service for quite some
time.
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411

412

413

414

(b)  When additional rinsing during the regeneration operation apart
from the fixed prograrnmed rinsing of automatic regeneration
process is required to be carried out.

During automatic progress of the sequence, the opening and closing of
different valves shall also be indicated to the operator. The pumps which
shall be under operation in course of regeneration, need to be interlocked
with reference to the required parameters for safe regeneration. To provide
additional manual over-ride facility for individual type of filter or
exchanger, each of them shall be provided with "Auto-Off-Manual" Key.
Automatic sequential operations shall be carried out with individual A/M
Key in Auto position only.

However, A/M keys in "Manual" position shall permit over riding facility
for respective unit through "Service-Off-Regeneration-Off-Extra Rinse-Off"
key provided for each filter/ion-exchanger unit and another Multi Position
Manual Regeneration Key common for particular type of filter/exchanger.
For cation and anion exchangers, a separate key shall be provided for
backwash, which is an optional step in a regeneration sequence. A "Double
Regeneration Key" shall also be provided for these exchangers. Indication
on Operator’s station display shall be there for each step of "Service-Off-
Regeneration-Off-Extra Rinse-Off" Selection Key.

All the above operations shall be performed through programmable logic
controller. All the above functions shall be carried out from operator’s

console via keyboard /mouse based operation.

The options in Operator Station display unit as described hereinafter are
required to be provided:

(@)  Auto-Manual Selection Keys for each filter /exchanger.

(b)  Auto-Manual Selection Keys for all drives.

(c)  Tank selection, drive selection, valve selection etc as required.
(d) Regeneration Advance, Hold, Hold Reset, Stop, Skip etc.
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4.15

4.16

417

4.18

4.19

4.20

The complete process shall be represented in various graphic pages to be
displayed in the work stations. These graphic pages shall indicate various
equipments/components of the plant and their status/parameters like
different filters, exchanger units, measuring tanks, opening/closing of
different valves, ON/OFF status of different pumps and blowers, etc.
Colour coding shall be used to differentiate lines for different services such
as service water line, backwash lines, acid /alkali lines etc.

Quality parameters such as pH, conductivity, Silica etc and level and flow
rate shall be displayed on the TFT monitor.

Pneumatically operated valves shall be installed at inlet, outlet, back wash,
regeneration and rinse line of each filter, ion-exchange units etc. The valves
shall be closed or opened, as required, in automatic cycles by PLC.
Pneumatic operated valves not connected with semi-automatic
regeneration system, shall have individual open/close Selection Key at
monitor.

Air Vent valve of all filters / exchangers shall have open/close Selection Key
at monitor. This shall also be connected to PLC.

All on-off type control valves shall be diaphragm type with diaphragm
actuator. The valves shall be provided along with the accessories like air
filter regulator, air lock relay, position transmitter as applicable and shall
have facility for operation from housing itself.

All bleed valves coming on backwash water line and regenerant chemical
line and also air vent valve of each filters/exchanger vessels shall be
"Spring to Open - Air to Close" type. The valves coming on inlet and outlet
lines of filters/exchanger units, regenerant chemical inlet lines and all other
lines except those mentioned above shall be "Spring to Close - Air to Open”
type. The pump recirculation valve shall however be "Spring to Open - Air
to Close" type. Solenoid valves for all "Spring to Open - Air to Close" type
valves shall be de-energized to open while those for "Spring to Close - Air
to Open" valves shall be energized to open. The valves shall be closed or
opened, as required, in automatic cycles.

NOTE: PLC shall be read as DCS (BHEL Scope)
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4.21

4.22

4.23

424

4.25

4.26

All actuators shall be slow acting type to prevent water hammer in the
system and pipeline. Each auto-valve shall have limit switch for indication
of opening and closing status in the TFT monitor.

All pneumatic/motor-operated valves shall also have local device for
emergency local manual operation.

All pumps, discharge valves of all pumps, pneumatic valves, drive motors,
shall have facility for remote manual operation from Operator’s Station
LT,

Solenoid valves shall be mounted in the racks of the local panels. The
valves shall be provided with all accessories such as isolating cocks, filters,
air supply headers as required etc. and shall have facility for operation
from rack itself. Name plates with tag number shall be provided for each
and every valve.

Separate conductivity cells shall be employed for measuring the
conductivity in the service outlet and in the rinse line of ion exchanger
units for normal and rinsing operation. The cell in the rinsing line shall be
automatically isolated during the first half of the rinsing cycle and shall be
connected automatically during the second half of rinsing cycle when the
conductivity is less than 100 micromhos/cm excess over the rinse water
conductivity.

All drive motors shall be provided with arrangement of local starting and
stopping. Local starting shall be possible through remote/local Selection
facility in MCC. Tripping of drive motors from local Push-Button stations
shall be permissible irrespective of the position of remote/local Selection
facility. Local Stop Push-Button shall be locked after tripping the motor
from local. All pumps and blowers shall also be provided with Auto-off-
Manual Selection Key except Transfer pumps. All motors, valves, etc. shall
be connected to PLC and all the above functions described above shall be
performed (even local operation as required) in PLC except the drives as
enlisted below:

(a) Transfer pumps - No PLC operation.
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4.27

(b)

A/C and Ventilation System - fans, pumps and other drives - No
PLC operation.

Although the basic operation of Demineralization Plant is semi- automatic
in nature, following operations shall be performed manually.

(a)

(b)

(©)

Transfer of Acid

(i)

(ii)

Hydrochloric acid shall be unloaded from the road tank-cars
by operation of any one of the Acid Transfer Pumps and shall
be stored in Bulk: Acid Storage Tanks. Operation shall be
controlled from local panel.

Hydrochloric acid, stored in tanks, shall be led remote
manually or by automatic sequence by gravity to the Acid
Measuring Tanks for cation, mixed bed units to fill up to the
desired level. Necessary tank selection key shall be provided
in Operator Station display unit. Subsequent transfer of acid
from the Measuring Tanks to the Ion-Exchanger Units as
required in regeneration operation is however automatic.

Transfer of Alkali

(i)

(ii)

Sodium hydroxide in lye form shall be unloaded from road
tank cars by operation of one of the Alkali Transfer Pumps
and shall be stored in Bulk Alkali Storage Tank. Operation
shall be controlled from local panel.

Transfer of alkali from Storage Tanks to the respective
Measuring Tanks for Anion and Mixed Bed Exchanger Units
shall be done remote manually or by automatic sequence by
gravity. Necessary Selection key shall be provided for this in
Operator Station display. However, subsequent transfer of
alkali to respective Ion Exchanger Units shall be automatic.

Neutralization of Waste from DM Plant

(i)

After completion of regeneration, the waste generated during
regenerations shall be thoroughly recireadatedof4ss the



3061450
Text Box
TECHNICAL SPECIFICATION FOR
DM PLANT
1X660MW BHUSAWAL TPS-UNIT:6
MAHARASHTRA, INDIA.



TECHNICAL SPECIFICATION FOR
DM PLANT
1X660MW BHUSAWAL TPS-UNIT:6
MAHARASHTRA, INDIA.

(ii)

(iii)

neutralization pit and if necessary acid/alkali shall be added
to make the pH of waste within permissible range.

When required pH of waste solution has been reached, the
waste solution shall be disposed to effluent treatment plant.
The pump shall automatically be tripped when the level in
neutralization pit reaches very low.

Priming of pumps operating under suction lift and operations
as in (i) and (ii) shall be done manually by priming ejectors.
Operation of all pumps, blowers and pneumatically operated
valves shall be manually controlled from the local start/stop
panel or Operator’s Station.
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TITLE: SPEC NO: PE-TS-415-163-A001

TECHNICAL SPECIFICATION FOR

DM PLANT VOLUME: 11-B
1X660MW BHUSAWAL TPS-UNIT:6 SECTION: D
MAHARASHTRA, INDIA. REVNO: 0 CATE.

FIELD INSTRUMENT AND CONTROL VALVE DETAILS

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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SECTION: D

REV NO: 0 DATE:

LOCAL CONTROL PANEL AND JB DETAILS
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4.0

CONTROL DESK /PANELS / RACKS

(@)

(b)

(c)

(d)

(e)

()

(g)
(h)

(@)

()

Convenient and logical approach to operational interfaces and
aesthetics in the overall view of the panel /desk shall be considered.

For items susceptible to vibration, suitable anti-vibration padding
shall be provided to prevent damage or malfunction.

All items inside the panels/cabinets shall be neatly arranged with
easy access/maintenance approach.

Incoming power supply feeders shall be duplicated . Alarm shall be
provided for failure of a power supply feed.

Desk/panel shall be provided with interior illumination, utility
receptacles with plug and cooling fan.

Panel/Desk shall have gland plate at cable entry to panel. Thickness
of gland plate shall not be less than 3 mm.

Wire shall be routed /laid through covered trough.

Crating of the panels and desks shall be suitable for protection
against shock, vibration, inappropriate handling and inclement
weather conditions during transportation and warehousing.
Mounted equipment shall have adequate protection against damage
during handling, transit and storage. Suitable desiccant shall be used
inside the packing case.

Nameplate

(i) Nameplate shall be provided for instrument or device
mounted on the panel.

(i) Nameplates for panels shall be provided both in front and

rear.

All local control panels shall be housed in air condition environment.
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4.1

411

412

4.1.3

414

415

41.6

417

4.1.8

4.2

421

422

CONTROL DESK

Devices mounted on the desk shall be flush type. Devices shall be so
mounted that their removal and replacement can be accomplished without
interruption of services to others.

Desk shall be ergonomically designed to suit working on a 24 X 7 basis.
Aesthetics, ergonomics and illumination shall be considered while
positioning of the desk, large video screen and panels in control room.

Control desk shall be free standing floor mounting type of table-top design
with compartments for locating the hardware. Desk shall be constructed
from aluminum extrusion with high pressure laminate MDF board for work
surface of approved colour. Aluminium structure shall be anodized or
powder coated paint finish. Thickness of sheet shall not be less than 3 mm.

Monitors with retractable keyboard, emergency push buttons shall be
provided on the desk. Desk shall be arranged in arc-like shape without any
sharp edges. Edges shall be extruded PVC or rounded post-formed

laminate.

Desk shall be of modular, scalable and industrially ruggedized design and
shall have Telephones and Intercom connections.

Desk shall have concealed cable trays for wire dressing.
Design shall include Earthing bolts.
Back installed items shall be suitably concealed from front view.

BACK UP PANEL

Construction shall be from sheet: steel of thickness not less than 3 mm.

Electrical upright Panel construction & design shall be similar to back up
panel. Control switches, meters, indicators, synchronizer, excitation control
switch, annunciation window etc. along with associated mimic diagram, as
recommended, shall be provided for manual synchronization of generator.
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(8)
(h)

Cabinets/Enclosure/Panels

Material of construction . Cold rolled steel sheet.
Thickness of Sheet : (i) 2.0 mm for faces supporting
instruments / terminals.

Construction :  Welded throughout as per approved
National Standards.

Panel height : 2300 mm. (approx)

(i) Corners : 7 mm inner radius.

(ii) Dimensional : a. Inheight & length - 3 mm.

(iii) Tolerances
b. In height between adjacent sections -
2 mm.

c. Total for a group - 6 mm.

Doors :  Double, recessed, turned back edges.

(i) Thickness of Sheet : 2mm.

(ii) Hinges . Stainless steel.

(iii) Door latches :  Three point type.

(iv) Door gaskets :  Neoprene rubber on fixed frame to result

dust proof/weatherproof enclosure.

(v) Opening of the doors : Outward.

(vi) Louvers . With removable wire mesh to ensure dust
and vermin proof.

Color of interior . Brilliant white.

Colour external : RAL 7032.
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(1) Painting . Epoxy powder coated or better.
G) Gland plates : Removable 3 mm thick. (bottom)
(k) Cable entry . Bottom.

(1) Hardware : (i) Anti vibration pad- 15 mm.

(i) Predrilled base channel ISMC - 10 or
equivalent for all sides.

(iii) Stainless steel buff- finished 2 mm
thick kick plate for all sides.

(iv) Stainless steel scratch strips along
desk edges fixed with pan-head
recessed screws.

(v) Rubber strips to ensure air tightness
between kick plate and finished
floor.

(vi) Lifting hook / Eye bolt.

(vii) Drawing pocket.

(viii) Door switch, lamps, thermostat,
heaters and fans.

(m) Enclosure Protection :  As per environment condition of the area
of installation. Refer section-1 of this vol.

4.3 LOCAL INSTRUMENT RACKS & ENCLOSURE

43.1 General Requirements

(@) Devices located in the field shall be grouped and installed in the
enclosure (Closed Rack) in outdoor areas such as Boiler area etc. and
in Open Type Rack in covered areas such as TG Building,.
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(b)

(©)

(d)

(e)

()

(8)

(h)

Racks and enclosure shall be factory prefabricated & painted and
shall complete with internal piping, tubing, manifold, isolation
valves, blowdown valves, integral junction box, illumination etc,.

No more than six instruments shall be grouped in a single rack/
enclosure.

Racks shall be installed above the tapping points for air, flue gas and
coal air mixture application whereas for applications such as for
water and steam, racks to be installed below the source point.

Attention shall be paid in the layout to avoid air traps in liquid
piping and water accumulation in air/gas piping.

Welding of impulse lines shall comply with the provisions of the
latest applicable ANSI Code for Pressure Piping.

Instrument piping and tubing shall be hydrostatically tested at one
and one-half times the maximum system pressure except for low
pressure and vacuum measurement for which the test pressure will
be as per piping standard.

Service air connection shall be provided for continuous and
intermittent purging of impulse pipe in dusty medium. Continuous
purging shall be adopted for differential pressure measurement such
as flue gas and coal air mixture application. Pressure measurement
shall have only intermittent purging whenever required. In case of
continuous purging, an air header shall be formed which shall
receive service air through isolation valve and air filter regulator. Air
shall be fed from the air header to both the impulse pipes near to
take off points through isolation valves and flow regulators. Air
header shall be constructed from stainless steel. Impulse pipe for
such applications shall have a four-way valve. One port of the valve
shall have an adaptor to connect flexible stainless steel braided nylon
hose to the service air. Rating of the hose shall not be less than 10
Kg/sq.cm. Four way valve shall have two position operations. One
position for service and other one for purging. Required pressure
gauges shall be provided for monitoring of air pressure. Complete
purging arrangement shall be integral to the enclopygesgng smcks.
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()

()

Gate or ball type (full ported) instrument isolation valve and globe
type blow down drain valve adequate for duty requirement and for
withstanding continuous design pressure and temperature of main
process medium shall be provided in the hook up plumbing. For
process pressure equal or above 40 kg/ sq.cm single instrument
isolation valve and double blowdown valves shall be used before
connecting to blowdown header. Whereas for line pressure less than
40 kg/sq.cm, single instrument isolation valve and single blow down
valves can be used before connecting to blow down header.
Instrument manifolds shall be non integral and shall be installed
close to the instrument.

Drawing No. PE-189-IN-5K-8004/P0 (Sheets 10) shall be referred for
typical arrangement of Local instrument enclosure and rack.

4.3.2 Closed Instrument Rack

(a)

(b)

(©)

(d)

(e)

Enclosure shall be free standing type. Racks shall be adequately
reinforced to ensure true surfaces and to provide support. Major
load-bearing posts shall be suitably supported by gusset plates or
moment members.

Enclosure outer shall be constructed from at least 3 mm thick steel
plate and epoxy painted to shade gray. Base frame shall be made of
ISMC 100 and black color finish.

2” NB galvanized pipes shall be laid horizontally and supported at
two end channels to mount transmitters at accessible height. Center
posts or any member, which would reduce access, shall be avoided.

Double leaf interlocking front opening doors with three point
locking shall be provided and shall be arranged for maximum
possible access to the interior. Key shall be of identical for all
enclosures.

Doors shall have concealed quick removal type pinned stainless steel
hinges and locking handles. Gaskets shall be used between all
mating sections to achieve dust and weather proof enclosure rated
for IP-65 including the internal junction box.
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(f)

(8)

(h)

(i)

Removable type bulkhead plates of thickness not less than 6 mm
shall be mounted at the racks with suitable high temperature gasket
Impulse lines within the enclosures shall be properly clamped.

All internal wirings between the instruments and junction box shall
run through flexible conduits.

Racks shall have a common blowdown drain header, which will
connect individual instrument blowdown line after suitable pressure
breaking through regulating globe type blowdown valves. Header
shall be of 2” NB ASTM A 106, Sch-80 Gr. C installed at a slope of
1:25 and extended beyond the rack for connection to plant drain
header.

Each rack shall be provided with one receptacle, light fixtures each at
instrument & Junction box compartments with wire guard.

4.3.3 Open Instrument Rack

(a)

(b)

()

(d)

Rack shall be free standing type constructed from 6 mm thick steel
channel frame provided with a canopy to protect the instrument
from dripping water or falling objects and shall be epoxy painted.
Rack Major load-bearing posts shall be suitably supported by gusset
plates or moment members. Suitable protective grill shall be welded
to the end-posts of the rack to outline a boundary beyond which no
mounted equipment shall project. Canopy shall be of CRCA steel
sheet of at least 3 mm thickness. Center posts or any member, which
would reduce access, shall be avoided.

2” NB galvanized pipes laid horizontally and supported at two end
channels shall be employed at working accessible height for
mounting of instruments.

All internal wirings between the instruments and junction box shall
run through flexible conduits. No exposed wirings are admissible.

All racks shall have a common blowdown drain header, which will
connect individual instrument blowdown line after suitable pressure
breaking through regulating globe type blowdovgn valves. Header
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LEGEND:

ITEM
NO.

DESCRIPTION

1.

M.S. PLATE 400 x 400 x 10

ISMC 150 x 75 x 6

ISMC 75 x 40 x &

CANOPY MOUNTING PLATE 5mm THICK.

BRACKET FOR DRAIN PIPE.

OO NN

CANOPY ASSEMBLY 3.0mm THICK CRCA
SHEET.

Gl PIPE 2" NB CLASS B FOR TRANSMITTER
MOUNTING.

M.S. ANGLE 40 x 40 x 5

BRACKET FOR IMPULSE PIPE SUPPORT.

DRAIN PIPE MATERIAL ASTM A106 GR.
'C’ SIZE 2” NB SCH 80.

11.

JUNCTION BOX SIZE: 480(H) x 360(W) x
180(D).

12.

BULKHEAD M.S. PLATE 5mm THICK.

13.

2150

COMPACT FLUORESCENT LAMP FOR
RACK ILLUMINATION.

14,

XLPE GASKET IN BETWEEN BULKHEAD
PLATE & CANOPY MOUNTING PLATE.

15.

PVC CABLE TRAY/ FLEXIBLE CONDUIT
FOR CABLE

16.

C' CHANNEL FOR LIGHT FITTING.

17.

TAG PLATE.

- N
I
I

[125|

6. DIMENSIONS SHOWN ARE TENTATIVE

RH SIDE VIEW 7

NOTES:

1.
2. COLOR: RAL 7032. OVERALL

3. TAG PLATE SHALL BE PROVIDED FOR
4. 20% TERMINALS SHALL BE PROVIDED

5. ANTIVIBRATION PAD & FOUNDATION

POWER SOCKET & TB SHALL BE
PROVIDED IN JB.

THICKNESS > 100 MICRONS.

EACH INSTRUMENT.

AS SPARE.

BOLTS SHALL BE PROVIDED.

AND SHALL BE FINALIZED AT DETAILING.

. ALL DIMENSIONS ARE IN mm
UNLESS OTHERWISE SPECIFIED.
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INFORM HOI

RELEASED FOR CONSTRUCTION / FABRICATION.
FIELD MUST GET DESIGN OFFICE TO CLEAR

*HOLDS' IN _TIME BEFORE PROCEEDING =WITH
ANY CONSTRUCTION / FABRICATION WORK

RELATED TO ‘HOLDS'.

DRAWINGS _ SIGNED BY PROCON ENGINEERS'
AUTHORISED REPRESENTATVE ONLY  ARE

CONSIDERED VALID DRAWINGS.

o e | MAHAGENCO

MAHARASHTRA STATE POWER GENERATION CO.LTD.
BHUSAWAL T.P.S. UNIT—6 : 1 X 660 MW PROJECT

G.A. DRAWING FOR
LOCAL INSTRUMENT RACK

TECHNICAL SPECIFICATION FOR
DM PLANT
1X660MW BHUSAWAL TPS-UNIT:6
MAHARASHTRA, INDIA.



3061450
Text Box
TECHNICAL SPECIFICATION FOR
DM PLANT
1X660MW BHUSAWAL TPS-UNIT:6
MAHARASHTRA, INDIA.


¥008—MS

(01 40 ¢ "HS)

AdONYO O/M MOVY INJFNNYLSNI

NI=68L o W01 40 MIA 3w

1800

. 50
ad

$12.5
MOUNTING

HOLES

E TOI
RIGHT HAND CORNER OF THE TITLE BLOCI

=

SIGNATURE | DATE MAHAGENCO

BHUSAWAL T.P.S. UNIT-6 : 1 X 660 MW PROJECT

a

‘CONSTRUCTION / , FABRICATION

WORK I
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DEPT
CHEM INFORMATION_CONTAINED WITHIN ‘HOLD' IS NOT
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PPl
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:
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/50; B 300 /50/
TOP VIEW (WlTHOUT CANOPY)
NOTES:
1. M.S. PLATE 400 x 400 x 10.
2. RIB M.S. PLATE 162.5 x 170 x 5 THICK.
3. RIB M.S. PLATE 125 x 170 x 5 THICK.
4. RIB M.S. PLATE 134 x 165 x 5 THICK.
(CANOPY MOUNTING PLATE SUPPORT)
5. BRACKET FOR IMPULSE PIPE SUPPORT.
6. ALL DIMENSIONS ARE IN mm
UNLESS OTHERWISE SPECIFIED.
FOR BID PURPOSE ONLY
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480

& [ &| |4
— T LEGEND:
@ u j oo I:I A — DOOR LOCK
F—————————— 9 > J B — DOOR HANDLE
: TAG PLATE : | PVC DUCT ] C — HINGES
e | D — EARTH STUD
GP — GLAND PLATE
BH PS — POWER SOCKET
PVC DUCT TS — TOGGLE SWITCH
TBS — TERMINAL BLOCKS
PVC DUCT
o EARTH BUSBAR ©]
O
R - & [
GP
360 . INTERNAL FRONT VIEW
FRONT VIEW NOTES:
1. JB WILL BE MADE OUT OF 2.0 mm CRCA SHEET.
F {{} C 2. PROTECTION CLASS |P—65.
[ 3. COLOR: EXT.—RAL 7032, INT.—BRILLIANT WHITE.
4. NUTS FOR MOUNTING THE JUNCTION BOX SHALL
BE PROVIDED.
5. 3 mm THICK CRCA GLAND PLATE (GP) AT BOTTOM
SHALL BE PROVIDED.
6. SCREWLESS CAGE CLAMP TERMINALS SHALL BE
USED.
} 7. EARTH BUS BAR SHALL BE OF 25x6 TINNED COPPER.

8. INSTRUMENT TAG VIS—A-VIS SERVICE AND TERMINAL
DETAILS SHALL BE PRINTED ON PHENOLIC BOARD
MOUNTED ON BACK SIDE OF DOOR.

9. COLOR CODE FOR POWER SUPPLY:

PHASE—RED, NEUTRAL—BLACK & EARTH — GREEN.
10. CABLE FOR PANEL LIGHTING SHALL BE 1.5 SQ.mm,

RD | 1100V GRADE.
= 11. SIGNAL WIRING SHALL BE 4Px0.5 SQ.mm TINNED
t 180 COPPER, TWISTED PAIR, OVERALL SHIELDED 500V
] GRADE, FRLS PVC.
12. ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE
SIDE VIEW SPECIFIED.
FOR BID PURPOSE ONLY
DO NOT SCALE |DATE : 23-08-2011
ISSUE] BY | CH |DATE TECHNICAL SPECIFICATION FOR
DM PLANT G.A. OF JB LOCAL INSTRUMENT RACK
1X660MW BHUSAWAL TPS-UNIT:6
MAHARASHTRA, INDIA. SCALE ~ | APPROVED
DIV _INST.
DR _P.N.Z. |
CH _D.J.P. | DWG.NOPE—189—IN—SK—8004, ; 5 | PO
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