
ANNEXURE

S.NO. TANGEDCO
Comment

description as per tender spec BHEL/DENORA REPLY TANGEDCO
Comment

1. BHEL is advised to submit
the PLC’s vendor QAP and
FAT for approval
incorporating following
comments.

NOTED Noted

2. Complete PLC System shall
be provided as per
specification. QAP shall be
updated accordingly.

NOTED AND
CONFIRMED

NOTED. Please
furnish the PLC
documents/drawings
for approval from
approved vendors
accordingly.

3. All the PLC control system
shall be supplied directly
from manufacturer/vend ors
as per
specification.

NOTED AND
CONFIRMED

NOTED. Please
furnish the PLC
documents/drawings
for approval from
approved vendors
accordingly.

4. Test requirements shall also
be complied by vendor as
per specification, Vol. V,
Chapter 14, cl. No.
14.02.04.02.
Test reports shall be
submitted by BHEL
accordingly.

Surge protection test for solid state equipment:
All solid state equipment shall be able to withstand the noise and
surge inherent in a power house. And shall strictly comply with
SWC tests ANSI C 37.90A, 1974 for IEEE- 472(1974).Complete
detail of the features incorporated in electronic system to meet this
requirement, the relevant test carried out and the test certificate
shall be submitted along with the proposal.

NOTED AND TYPE
APPROVAL
CERTIFICATE WILL BE
SUBMITTED

NOTED . Suitable
note shall be included
as per comment
accordingly. Previous
revision was
submitted with total 50
sheets. Now revised
document is submitted
with total 24 sheets.
Moreover many
details like Vendor
name, Revision no,
PO no. date etc are
missing. Please
clarify.

5. Test requirements shall also
be complied by vendor as
per specification, Vol. V,
Chapter 14, cl. No.
14.02.04.03.
Test reports shall be
submitted by BHEL
accordingly.

NOTED AND ADDED IN
QAP

Complete details are
not included as per
comment.
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S.NO. TANGEDCO
Comment

description as per tender spec BHEL/DENORA REPLY TANGEDCO
Comment

6. Test requirements shall also
be complied by vendor as
per specification, Vol. V,
Chapter 14, cl. No.
14.02.04.04.
Test reports shall be
submitted by BHEL
accordingly.

NOTED, HOWEVER
FOR INSULATION
TEST, DEVICE AND
COMPONENT
RATING,SURGE
WITHSTANDING
CAPABLITY TEST,
SCHIENDER
STANDARD RELEVANT
CERTIFICATE SHALL
BE PROVIDED.

NOTED . Suitable
note shall be included
as per comment
accordingly. Previous
revision was
submitted with total 50
sheets. Now revised
document is submitted
with total 24 sheets.
Moreover many
details like Vendor
name, Revision no,
PO no. date etc are
missing. Please
clarify.

7. Test requirements shall also
be complied by vendor as
per specification, Vol. V,
Chapter 14, cl. No.
14.02.04.06.
Test reports shall be
submitted by BHEL
accordingly.

NOTED. RELEVANT
OEM CERTIFICATE
SHALL BE PROVIDED.

NOTED . Suitable
note shall be included
as per comment
accordingly. Previous
revision was
submitted with total 50
sheets. Now revised
document is submitted
with total 24 sheets.
Moreover many
details like Vendor
name, Revision no,
PO no. date etc are
missing. Please
clarify.

8. Test requirements shall also
be complied by vendor as
per specification, Vol. V,
Chapter 14, cl. No.
14.02.04.08.
Test reports shall be
submitted by BHEL
accordingly.

NOTED AND
CONFIRMED

Noted

9. Test requirements shall also
be complied by vendor as
per specification, Vol. V,
Chapter 14, cl. No.
14.02.04.15.
Test reports shall

NOTED AND
CONFIRMED

Noted

be submitted by BHEL
accordingly.
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S.NO. TANGEDCO
Comment

description as per tender spec BHEL/DENORA REPLY TANGEDCO
Comment

10. Test requirements shall also
be complied by vendor as
per specification, Vol. V,

Chapter 14, cl. No.
14.02.04.16.

Test reports shall be
submitted by BHEL

accordingly.

NOTED AND
CONFIRMED

Complete details are
not included as per
comment. Details as
per contract shall be

enclsoed as a
Annexure.

 
Page 801 of 949



S.NO. TANGEDCO
Comment

description as per tender spec BHEL/DENORA REPLY TANGEDCO
Comment

11. Test requirements shall also
be complied by vendor as
per specification, Vol. V,
Chapter 14, cl. No.
14.02.04.17.
Test reports shall be
submitted by BHEL
accordingly.

NOTED AND
CONFIRMED

Complete details are
not included as per
comment. Details as
per contract shall be
enclsoed as a
Annexure.
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S.NO. TANGEDCO
Comment

description as per tender spec BHEL/DENORA REPLY TANGEDCO
Comment

12. Test requirements shall also
be complied by vendor as
per specification, Vol. V,

Chapter 14, cl. No.
14.02.04.20.

Test reports shall be
submitted by BHEL

accordingly.

SURGE
WITHSTANDING

CAPACITY
CERTIFICATE OR

EQUIVALENT SHALL
BE PROVIDED

Complete details are
not included as per
comment. Details as
per contract shall be

enclsoed as a
Annexure.
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S.NO. TANGEDCO
Comment

description as per tender spec BHEL/DENORA REPLY TANGEDCO
Comment

13. Test requirements shall also
be complied by vendor as
per specification, Vol. V,
Chapter 14, cl. No.
14.02.04.21
(38). Test reports shall be
submitted by BHEL
accordingly.

NOTED Complete details are
not included as per
comment. Details as
per contract shall be
enclsoed as a
Annexure.

14. Complete FAT shall be
witnessed by TANGEDCO
also.

NOTED AND
CONFIRMED

Noted

15. Complete Type test
requirements shall also be
complied by vendor as per

specification, Vol. V,
Chapter 14, cl. No.

17.02.05,
17.02.05.3 &

17.02.05.4 (15). QAP and
FAT shall be updated

accordingly.

NOTED Complete details are
not included as per
comment. Details as
per contract shall be
enclsoed as a
Annexure.
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S.NO. TANGEDCO
Comment

description as per tender spec BHEL/DENORA REPLY TANGEDCO
Comment

17.02.05.3: NOTED AND TYPE
APPROVAL
CERTIFICATE WILL BE
SUBMITTED FOR
INDIVIDUAL PLC
MODULE.

NOTED . Suitable
note shall be included
as per comment
accordingly. Previous
revision was
submitted with total 50
sheets. Now revised
document is submitted
with total 24 sheets.
Moreover many
details like Vendor
name, Revision no,
PO no. date etc are
missing. Please
clarify.

16 RTD simulator
shall be included in
Test Equipments .

17 4.6.PLC scan
time : processor
scan time was
mentioned , same
shall be clarified

18 Temperature rise
test shall be
included in witness
category and the
procedure shall be
included.

19 4.3.FUNCTIONAL &
COMMUNICATION
TEST OF RIO BUS:
Instead of
simulation through
animation, real
time simulation
shall be
performed , same
shall be revised in
documents.

20 FAT:Controller
loading shall be
included in witness
category.

21 3.1.Mechanical
inspection : Paint
colour and
thickness
measurement shall
be included under
witness category.

22 FAT procedure:
The recommended
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values (as per
standard)and
observed values
with remarks in
tabulation shall be
included .

23 FAT :continuity
check, H.V. and
I.R. tests on
panels, functional
tests shall be
included under
witness category.

24 Test certificates for
‘Surge Protection
test’ & ‘Burn in &
Elevated
Temperature test’
for each PLC’s
module shall be
submitted. Vendor
shall also submit
the all test
certificates for PLC
hardware like CPU,
I/O cards, relays,
power supplies
modules etc.

25 Systems start up
time/response time
checking criteria to
be mentioned.

26 Battery backup
test, to be included
in the FAT
procedure

27 Specific reference
documents like
PLC configuration ,
BOM,GA of PLC
panel , Power
supply distribution ,
Internal layout&
wiring diagram,
Logic diagram &
control philosophy
& IO list etc shall
be included in 2.1
of FAT procedure

28 PLC system
configuration check
shall be included in
witness category of
FAT and reference
document shall be
included as
approved PLC
system
configuration

29 PLC console
functions shall be
included in FAT
and on line
modifications of
logic shall be
performed .

30 IO communication
redundancy check
shall be included in
FAT.

31 Ethernet switch
redundancy check
shall be included in
FAT .

32 Online replacement
of Io
modules,power
supply modules &
controllers shall be
included in FAT
under witness
category
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33 Interlock logic
functional check
shall be included in
FAT procedure to
verify the
developed logic is
as per control
philosophy

34 Alarms logs in HMI
/OWS check shall
be included in FAT
procedure

35 Thiord party
connectivity shall
be demonstrated
during FAT , same
shall be included .

36 Heat run test shall
be included in FAT
under witness
category with
procedure.

---sd(20.10.20)--

Superintending Engineer/E/Projects I
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Rev Date Originator Checked Approved Description 
R-0     For approvals 
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Manufacturing Quality 
Assurance Plan 

 Rev    :  
Date   :   

   

Process Automation (PA) Document No.-  
 

Legend details  
M- MANUFACTURER    P-Perform 
C-CUSTOMER & THIRD PARTY INSPECTION AGENCY (APPOINTED BY )                V- Verification & Review of Test reports & Certificates 
E- ENDUSER/CONSULTANT                                                                                                                                         W-Witness 
MTC: MANUFACTURER /MATERIAL TEST CERTIFICATES                                                                                  H - Hold 
                                                                                                                                                                                            IRN – Inspection Release Note by TPIA 
                                                                                                                                                                                            DCC- Dispatch Clearance by  
      

 

SL COMPONENT/ DESCRIPTION CHARACTERISTIC 
CHECKED CATEGORY TYPE/ METHODE 

OF CHECK 
EXTENT 

OF 
CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORM 

FORMAT OF 
RECORD 

AGENCY 
  M     C      E REMARK 

A Incoming Inspection                   

1 
PLC Hardware(CPU, Power Supply 
Modules, Communication Modules, Digital 
& Analog  Modules)  

Physical Inspection - 
Model No. verification 
& Review of MTC 

Major 
Visual & Review 
of Test 
reports/certificates  

100% 
As per Approved 
BOM, drawing & 
Tech Spec 

Conformance 
to Reference 
Documents & 
Tech Spec 

GRN & Test 
reports / 
Certificate 

P   V  V   

02. 
Bought out items (e.g.  DC – DC 
Convertor, Relay Boards, cables & Barrier 
& Converter 

Physical inspection - 
Make, Model 
verification & & 
Review of MTC 

Major Visual & Review 
of MTC 100% 

As per Approved 
BOM, drawing & 
Tech Spec 

Conformance 
to reference 
documents & 
Tech Spec 

Supplier’s 
Test 
Certificate 

P   V   V   

03. Enclosure Physical Inspection – 
Dimension  Major Visual & Review 

of MTC 100% Approved Drawing 
& Tech Spec 

Conformance 
to reference 
documents & 
Tech Spec 

Inspection 
Report P   V   V   

04. Calibration reports: Measuring & Testing 
Instruments 

Calibration 
Verification Major Review of Test 

reports/certificates 100% Calibration 
Standard 

Calibration 
Standard 

Calibration 
certificate P   V   V  

B. In Process:                  

1 Control Panel 
Appearance, Surface 
finish,  
Mechanical Assembly 
& Lifting arrangement 

Major Visual / Physical Sample As Per Approved 
GA Drawings 

Conformance 
to reference 
documents. 

In Process 
Inspection 
Record 

P   V   V   

    
Checking of mounted 
Components & 
Equipment’s  

Major Visual / Physical Sample As Per Approved 
Drawings - do -  

In Process 
Inspection 
Record 

P   V   V   
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Manufacturing Quality 
Assurance Plan 

Customer     :   
End User       :  
Project           :  
Customer PO No    :   

Rev    :  
Date   :   

   

Process Automation (PA) Document No.-  
 

Legend details  
M- MANUFACTURER    P-Perform 
C-CUSTOMER & THIRD PARTY INSPECTION AGENCY (APPOINTED BY )                V- Verification & Review of Test reports & Certificates 
E- ENDUSER/CONSULTANT                                                                                                                                         W-Witness 
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SL COMPONENT/ DESCRIPTION CHARACTERISTIC 
CHECKED CATEGORY TYPE/ METHODE 

OF CHECK 
EXTENT 

OF 
CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORM 

FORMAT OF 
RECORD 

AGENCY 
  M     C      E REMARK 

    
Checking of mounted 
Terminal Blocks & 
bus bars  

Major Visual / Physical Sample As Per Approved 
Drawings - do - 

In Process 
Inspection 
Record 

P   V   V   

    Checking of fixed 
Cable Ducts  Major Visual / Physical Sample As Per Approved 

Drawings - do - 
In Process 
Inspection 
Record 

P   V   V   

    
Checking of Wiring, 
Ferrules & Crimping, 
size & color. 

Major Visual / Physical Sample As Per Approved 
Drawings - do - 

In Process 
Inspection 
Record 

P   V   V   

    Loop Checking 
Continuity Testing Critical Electrical Sample As Per Approved 

Drawings - do - 
In Process 
Inspection 
Record 

P   V   V   

    
Mounting of All 
Hardware & 
accessories 

Major Verification Sample As Per Approved 
Drawings - do - 

In Process 
Inspection 
Record 

P   V   V   

C. Pre-FAT of Integrated System:                  

1 Control Panels 

Appearance, Surface 
finish,  
BOM Verification & 
Lifting arrangement 

Critical Physical 100% 

As per Approved 
Drawing & FAT 
Procedure & Tech 
Spec 

Conformance 
to reference 
documents & 
Tech Spec 

PRE-FAT 
Report P   V   V   

    
Dimensional / 
Mechanical 
inspection 

Critical Physical 100% 

As per Approved 
Drawing & FAT 
Procedure & Tech 
Spec 

Conformance 
to reference 
documents & 
Tech Spec 

PRE-FAT 
Report P   V   V   
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SL COMPONENT/ DESCRIPTION CHARACTERISTIC 
CHECKED CATEGORY TYPE/ METHODE 

OF CHECK 
EXTENT 

OF 
CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORM 

FORMAT OF 
RECORD 

AGENCY 
  M     C      E REMARK 

D Factory Acceptance Test (FAT): 

    
1 Control Panels 

Appearance, Surface 
finish,  
BOM Verification & 
Lifting arrangement 

Critical Physical 100% 
As per Approved 
Drawing & Tech 
Spec 

Conformance 
to reference 
documents. & 
Tech Spec 

FAT Report P   W   W   

 
 

  
Dimensional / 
Mechanical 
inspection 

Critical Physical Sample 

As per Approved 
Drawing & FAT 
Procedure & Tech 
Spec 

Conformance 
to reference 
documents. & 
Tech Spec 

FAT Report P   W   W   

  Electrical protection, 
Panel earthing Critical Physical Sample 

As per Approved 
Drawing & FAT 
Procedure & Tech 
Spec 

Conformance 
to reference 
documents. & 
Tech Spec 

FAT Report P   W   W   

  
Color configuration, 
Panel wiring & 
Component mounting 
arrangement 

Critical Physical Sample 

As per Approved 
Drawing & FAT 
Procedure & Tech 
Spec 

Conformance 
to reference 
documents. & 
Tech Spec 

FAT Report P   W   W   

  System architecture Critical Electrical Sample 

As per Approved 
Drawing & FAT 
Procedure & Tech 
Spec 

Conformance 
to reference 
documents. & 
Tech Spec 

FAT Report P   W   W   

 Interface Check  Critical Electrical Sample 

As per Approved 
Drawing & FAT 
Procedure & Tech 
Spec 

Conformance 
to reference 
documents. & 
Tech Spec 

FAT Report P   W   W  

  PLC powerup & boot-
up sequence Critical Electrical Sample 

As per Approved 
Drawing & FAT 
Procedure & Tech 
Spec 

Conformance 
to reference 
documents. & 
Tech Spec 

FAT Report P   W   W   
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SL COMPONENT/ DESCRIPTION CHARACTERISTIC 
CHECKED CATEGORY TYPE/ METHODE 

OF CHECK 
EXTENT 

OF 
CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORM 

FORMAT OF 
RECORD 

AGENCY 
  M     C      E REMARK 

  

Redundant test for 
power supply & 
communication 
module, 
Configuration & 
Function check. PLC 
communication 

Critical Electrical Sample 

As per Approved 
Drawing & FAT 
Procedure & Tech 
Spec 

Conformance 
to reference 
documents. & 
Tech Spec 

FAT Report P   W   W   

 
 
E 
 

 
 
Standard Software 

 

1 Programming S/W Package Part no. & Qty 
Verification Major Physical  100% As per BOM  

Conformance 
to reference 
documents. 

FAT Report P   W  W   

2 Final Documentation 

Review & Verification 
of all reports, 
certificates & FAT 
reports. 

Major Review 100% QAP, APPROVED 
Conformance 
to reference 
documents. 

FAT 
reports, 
MTC, IRN & 
DCC 

P  V  V  

F Packing & Dispatches                   

1 Packing  Packing of system Major Visual  100 % As per Manufacturer
Std process  

Conformance 
to reference 
documents. 

Packing 
Slip P   V      V   

2 Dispatches   Major Visual  100 %  As per Contract 
requirement  

Conformance 
to reference 
documents / 
Tech spec. 

Invoice & 
ALL test 
reports, IRN 
& DCC 

P   V     V   
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4.9       S
E

R
IAL LIN

K
 C

O
M

M
U

N
IC

A
TIO

N
: 

14 
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5.0       FAT C
O

N
C

LU
S

IO
N

: 
16 

 1.0 IN
TR

O
D

U
C

TIO
N

, G
EN

ER
AL &

 FAT SC
H

ED
U

LE: 
 1.1       IN

TR
O

D
U

C
TIO

N
: 

The Factory A
cceptance test (FAT) is provided in accordance w

ith M
anufac-

turers quality system
 & is in line w

ith m
anufacturing quality plan. The Factory 

A
cceptance test (FAT) is a procedure for inspection of each panel hardw

are 
and accessories.  
 

1.2       G
EN

ER
AL: 

O
bjectives: 

The factory A
cceptance Test is carried out in order to 

dem
onstrate that  

� 
The system

 and its com
ponents function properly. 

� 
M

anufacturing, assem
bly, configuration are done correctly. 

� 
S

ystem
 perform

ance is in com
pliance w

ith the approved 
functional specification and relevant docum

ents. 

R
ecords established during FAT: 

R
esult of each test is recorded in observation section. C

ollective result of FAT 
w

ill be recorded on FAT conclusion section.  
 

1.3       FAT SC
H

ED
U

LE: 
The P

roject M
anager is responsible for the overall execution of the FAT and 

w
ill be the prim

e interface betw
een the client inspectors and the M

anufacturer
engineers from

 the beginning, to the com
pletion of the FAT. M

anufacturer shall 
give form

al Inspection call inviting inspectors to w
itness the FAT. 

The inspection call provides inform
ation on: 

 
� 

FAT start D
ate 

 
 

 
 

 

� 
FAT P

lace  
 

 
 

 
 

� 
D

uration of FAT 
 

 
 

 
 

� 
Internal test reports 
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   2.0 R
EVIEW

 O
F D

O
C

U
M

EN
TS &

 TEST EQ
U

IPM
EN

TS: 
 2.1       R

EVIEW
 O

F D
O

C
U

M
EN

TS: 
 O

B
JEC

TIVE :  
V

erify correct approved docum
ents are referred for the 

FAT.  
 PR

O
C

ED
U

R
E : 

C
heck that the ‘C

onstruction’ draw
ings have been 

established on the basis of the approved draw
ings. 

C
heck that the m

odifications carried out during 
M

anufacturing are clearly incorporated in the 
‘C

onstruction’ draw
ings and m

arked in blue pen &
 duly 

signed & dated by the engineer-in- charge. 
C

heck that the m
odifications carried in the draw

ings do 
not affect the design aspects. 
 

 O
B

SER
VATIO

N
S : 

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

.. 
  

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

... 
 

  
 

 2.2      R
EVIEW

 O
F TEST EQ

U
IPM

EN
TS: 

 O
B

JEC
TIVE : 

C
heck that all Test and m

easurem
ent equipm

ent’s                                       
to be used for inspection have a valid calibration status. 

 
LIST O

F TO
O

LS : 
1. M

ultim
eters 

                                               2. C
urrent S

im
ulator  

 
 O

B
SER

VATIO
N

S : 
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
.. 

  
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
... 
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 3.0 SYSTEM
 H

AR
D

W
A

R
E: 

 3.1       B
O

M
 VER

IFIC
ATIO

N
: 

 O
B

JEC
TIVE : 

The purpose is to verify all offered com
ponents are 

available as per approved B
O

M
. 

 R
EFER

EN
C

E : 
Approved Bill of m

aterial, Approved D
ata sheets 

 C
R

ITER
IA : 

O
ffered system

 (hardw
are &

 softw
are) are as per 

approved B
O

M
 

 
O

B
SER

VATIO
N

S : 
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
.. 

  
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
... 

 
  3.2  

D
IM

EN
SIO

N
AL / M

EC
H

AN
IC

AL IN
SPEC

TIO
N

: 
 O

B
JEC

TIVE : 
The purpose of this inspection is to verify that, 
D

im
ensions of the P

LC
 P

anel is in line w
ith approved 

G
A

 draw
ing. The P

anels are free from
 any m

echanical 
dam

age. 
 R

EFER
EN

C
E : 

A
pproved G

A
 draw

ing. 
 PR

O
C

ED
U

R
E : 

V
isually check the dim

ensions of the panel as per 
approved draw

ings w
ith m

easuring tape. V
isually check 

that all panels are free from
 any deform

ity. 
 C

R
ITER

IA : 
P

hysical dim
ensions are as per the approved panel 

draw
ings.   

 O
B

SER
VATIO

N
S : 

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

.. 
  

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

... 
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 3.3       ELEC
TR

IC
AL PR

O
TEC

TIO
N

 D
EVIC

ES IN
SPEC

TIO
N

: 
 

O
B

JEC
TIVE : 

The purpose of this inspection is to verify rating of 
protection devices as per approved pow

er distribution 
draw

ing.   
 

R
EFER

EN
C

E : 
A

pproved P
anel pow

er distribution draw
ing.  

 
PR

O
C

ED
U

R
E : 

C
om

pare the rated capacity of each protection device 
(M

C
B

, Fuses etc.) in-line w
ith approved panel pow

er 
distribution draw

ing. 
 C

R
ITER

IA : 
R

atings of protection devices are as per the approved 
panel pow

er distribution draw
ings. 

 
 

O
B

SER
VATIO

N
S : 

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

.. 
  

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

... 
 3.4       PAN

EL EAR
TH

IN
G

: 
 O

B
JEC

TIVE :  
The purpose of this test is to ensure the safety of the 
P

ersonnel and installed equipm
ent from

 any electrical 
hazards / short– circuits. 

 
PR

O
C

ED
U

R
E : 

C
heck that the E

lectrical earth bus-bar is connected to  
E

arth point of incom
ing supply 

C
heck the panel chassis is connected to the E

lectrical 
 earth bus-bar.  
C

heck the continuity betw
een Instrum

ent earth and 
E

lectrical earth.  
 

C
R

ITER
IA : 

M
ulti-m

eter w
ill not show

s continuity betw
een 

Instrum
ent E

arth bus-bar and E
lectrical earth bus-bar. 

 
M

ulti-m
eter w

ill show
s continuity betw

een Panel 
C

hassis and E
lectrical earth bus-bar. 

 
O

B
SER

VATIO
N

S : 
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
.. 

  
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
... 
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  3.5        PAN
EL G

EN
ER

AL AR
R

AN
G

EM
EN

T &
 W

IR
IN

G
 IN

SPEC
TIO

N
: 

 
O

B
JEC

TIVE : 
The purpose of this inspection is to verify that, G

eneral 
A

rrangem
ent (G

A
) &

 w
iring of the panel is as per 

approved Internal Layout draw
ing and IO

 w
iring 

diagram
  

 
R

EFER
EN

C
E : 

A
pproved Internal Layout draw

ing and IO
 w

iring 
diagram

 
 

PR
O

C
ED

U
R

E : 
V

isually check G
A of panel and w

ire color &
 sizes as 

 
 

 
 

per A
pproved Internal Layout draw

ing and IO
 w

iring 
 

 
 

 
diagram

. 
 

C
R

ITER
IA : 

G
A

 of panel and w
ire color &

 sizes are as per A
pproved 

Internal Layout draw
ing and IO

 w
iring diagram

.   
 

O
B

SER
VATIO

N
S : 

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

.. 
  

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

... 
  3.6     SYSTEM

 AR
C

H
ITEC

TU
R

E VER
IFIC

ATIO
N

: 
 

O
B

JEC
TIVE : 

The purpose is to verify that, the offered S
ystem

 
architecture conform

s to the approved S
ystem

 
architecture or B

O
M

. 
 

R
EFER

EN
C

E  : 
A

pproved S
ystem

 A
rchitecture D

iagram
 

 
PR

O
C

ED
U

R
E : 

C
heck the system

 com
ponents are integrated as per 

approved system
 architecture diagram

. 
 

C
R

ITER
IA : 

S
ystem

 architecture is integrated as per the approved 
S

ystem
 architecture diagram

 
 

 
 

 
 

 
O

B
SER

VATIO
N

S : 
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
.. 

  
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
... 
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4.0 SYSTEM
 FU

N
C

TIO
N

IN
G

: 

4.1 
PLC

 B
O

O
T U

P SEQ
U

EN
C

E 
 

O
B

JEC
TIVE : 

P
LC

 goes to norm
al operation on pow

ering up, 
provided that all application softw

are are stored in 
respective P

LC
’s 

 PR
O

C
ED

U
R

E : 
P

ow
er on the entire system

, then P
ow

er off the PLC
, 

again P
ow

er on the P
LC

 S
ystem

. 
 

C
R

ITER
IA : 

 
O

n pow
er cycling, the P

LC
 displays R

un / S
top m

ode 
autom

atically 
 

 
 

 
 

 
O

B
SER

VATIO
N

S : 
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
.. 

  
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
... 

  

 4.2 
PLC

 C
O

M
M

U
N

IC
ATIO

N
 PO

R
TS 

 
O

B
JEC

TIVE :  
C

onnection of the program
m

ing term
inal to the PLC

 
through all available program

m
ing connection ports: 

U
SB, Ethernet. 

 PR
O

C
ED

U
R

E : 
C

onnect the program
m

ing term
inal to program

m
ing 

connection port of C
P

U
. Follow

 com
m

unication protocol 
C

heck that the program
 from

 program
m

ing term
inal is 

transfer to C
PU

. 
 

C
R

ITER
IA : 

 
The P

LC
 displays R

un / S
top m

ode autom
atically after 

com
pletion of program

 transfer.  
  

 
 

 
 

O
B

SER
VATIO

N
S : 

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

.. 
  

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

... 
  

    

CONTRACTOR:

P
age 15 of 23

 
Page 822 of 949



Docum
ent No. 

 
Process Autom

ation (PA) 
 

 

Factory Acceptance Test (FAT) 
Procedure 

 D
A

TED
: 19/10/2019 

 
 

 

 
 

 
 

 TITLE: 
 Factory Acceptance Test Procedure   

  M
/s Denora 

 
 

 
 

 
 

 
  

 PROJECT: 
 ENDUSER: 

Rev 
Date

 
Prep By

 Chkd By ELECTRO CHLORINATION PLANT 
 

 TANGEDCO
 

 

4.3 
FU

N
C

TIO
N

AL &
 C

O
M

M
U

N
IC

ATIO
N

 TEST O
F R

IO
 B

U
S: 

 
O

B
JEC

TIVE : 
To test the functionality &

 com
m

unication of R
IO

 drop  
m

odule. 
 

   PR
O

C
ED

U
R

E : 
1. C

heck the healthiness of R
IO

 D
rop m

odule (Active 
Indication). 

                                   2. Force D
O

 from
 the A

nim
ation Table in U

nity P
ro. 

                                   3. C
heck the corresponding D

O
 in the respective D

O
 

M
odule is O

N
. 

4. D
isconnect an incom

ing R
IO

 E
thernet link C

able of 
R

IO
 D

rop M
odule.  

5. C
heck H

ealthiness of corresponding D
O

. 
6. R

econnect the incom
ing R

IO
 E

thernet link C
able.   

7. D
isconnect the outgoing R

IO
 E

thernet link C
able. 

5. C
heck H

ealthiness of corresponding D
O

. 
6. R

econnect the outgoing R
IO

 E
thernet link C

able.  
7. D

uring Steps 4 to 6 corresponding forced D
O

 shall 
rem

ain in O
N

 condition. 
 C

R
ITER

IA : 
 N

one of the tests above should affect the D
O

 condition. 
 O

B
SER

VATIO
N

S : 
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
.. 

4.4 
I/O

 FU
N

C
TIO

N
 C

H
EC

K
:  

� 
D

IG
ITAL IN

PU
TS: 

 O
B

JEC
TIVE : 

The purpose of this test is to check the function of 
digital input m

odule from
 P

LC
 P

anel M
arshalling 

term
inals. 

   R
EFER

EN
C

E : 
A

pproved IO
 w

iring diagram
.        

  
 

PR
O

C
ED

U
R

E : 
To S

im
ulate the field contact at P

LC
 M

arshalling 
term

inal.  
S

hort the one Fuse TB and one N
on-Fuse TB in the D

I 
group using short-link. 

 
C

heck the corresponding D
I status LE

D
 indication on 

P
LC

 Input m
odule and also observe the sam

e in the 
P

rogram
m

ing softw
are Anim

ation table. 
 

C
R

ITER
IA : 

 
Individual D

I LED
 indication on Input m

odule should be 
 

 
 

 
O

N
.  

 O
B

SER
VATIO

N
S : 

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

.. 
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� 
D

IG
ITAL O

U
TPU

TS: 
 

O
B

JEC
TIVE : 

 The purpose of this test is to check the function of 
digital output m

odule up to P
LC

 M
arshalling term

inals. 
  R

EFER
EN

C
E: 

A
pproved IO

 w
iring diagram

. 
 

  
PR

O
C

ED
U

R
E: 

Force the O
utput using U

nity P
ro from

 program
m

ing 
P

C
. O

bserve LE
D

 Indication in the corresponding digital 
output m

odule. 
C

heck the voltage in corresponding term
inals as per 

approved draw
ing. 

 C
R

ITER
IA : 

Individual D
O

 LED
 indication on O

utput m
odule should 

be O
N

. 
 

 
O

B
SER

VATIO
N

S : 
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
.. 

  
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
... 

 � 
AN

ALO
G

 IN
PU

TS: 
 

 O
B

JEC
TIVE : 

The purpose of this test is to check the function of 
analog input m

odule from
 m

arshalling term
inal. 

 R
EFER

EN
C

E : 
A

pproved IO
 w

iring diagram
. 

 PR
O

C
ED

U
R

E : 
C

onnect the source m
eter to the corresponding 

m
arshalling term

inal . S
im

ulate 4-20m
A

 in various steps 
O

bserve the counts in the U
nity P

ro A
nim

ation table 
through program

m
ing PC

. 
 

C
R

ITER
IA : 

C
orrect A

I counts for corresponding current Inputs are 
observed in P

rogram
m

ing softw
are A

nim
ation table. 

 O
B

SER
VATIO

N
S : 

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

.. 
  

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

... 
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� 
AN

ALO
G

 O
U

TPU
TS: 

 
 O

B
JEC

TIVE : 
The purpose of this test is to check the function of 
analog output m

odule from
 m

arshalling term
inal. 

 R
EFER

EN
C

E : 
A

pproved IO
 w

iring diagram
. 

 PR
O

C
ED

U
R

E : 
S

im
ulate the N

um
eric V

alue for particular analog output 
channel using U

nity P
ro from

 program
m

ing P
C

. And 
m

easure the 4-20m
A

 in the corresponding term
inal by 

using m
ultim

eter in current m
ode. 

 C
R

ITER
IA : 

C
orrect 4-20m

A for corresponding num
eric values are 

O
bserved in M

ultim
eter. 

 O
B

SER
VATIO

N
S : 

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

.. 
                             
                                   …

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
.. 

 
 

� 
R

TD
 IN

PU
TS: 

 O
B

JEC
TIVE : 

The purpose of this test is to check the function of R
TD

 
Input m

odule from
 m

arshalling term
inal.  

 R
EFER

EN
C

E : 
A

pproved IO
 w

iring diagram
 and R

TD
 table 

 PR
O

C
ED

U
R

E : 
C

onnect R
TD

 sim
ulator to the corresponding 

m
arshalling term

inal. S
im

ulate R
TD

 signal in various 
steps O

bserve the value in the Program
m

ing softw
are 

A
nim

ation table through program
m

ing P
C

. 
 C

R
ITER

IA : 
C

orrect E
ngineering value for corresponding R

TD
 

Inputs are observed in P
rogram

m
ing softw

are. 
 O

B
SER

VATIO
N

S : 
…

…
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…
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…
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…
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…
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 TANGEDCO
 

 

    4.5 
PR

O
C

ESSO
R

 M
EM

O
R

Y R
ETEN

TIO
N

 
 

 O
B

JEC
TIVE : 

P
urpose of this test is to check program

 retention (in 
P

LC
 P

rocessor) in case of pow
er failure.  

 PR
O

C
ED

U
R

E : 
1.D

ow
nload program

 in P
LC

 processor. 
2. S

w
itch O

FF the pow
er supply of m

ain P
LC

 rack and 
w

ait for 10 m
inutes. 

3. S
w

itch O
N

 the pow
er supply of C

P
U

. 
4. C

heck w
ith program

m
ing station that C

PU
 has 

retained program
 last dow

nloaded to it. 
 C

R
ITER

IA : 
Test is acceptable if the program

 residing in m
em

ory is 
sam

e before &
 after the test. 

  O
B
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…
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  4.6 
PLC

 SC
AN

 TIM
E 

 
 O

B
JEC

TIVE : 
The purpose of this test is to verify the scan tim

e of the 
processor. 
 

R
EFER

EN
C

E :  
Functional design Specifications 

 PR
O

C
ED

U
R

E : 
C

heck &
 record  the scan tim

e from
 program

m
ing 

term
inal. 

 C
R

ITER
IA : 

Test is acceptable if m
easured scan tim

e is w
ithin 

product specification. 
  O

B
SER
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N
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   4.7 
PLC

 R
ED

U
N

D
AN

C
Y  

 O
B

JEC
TIVE : 

The purpose of this test is to verify that no interruption  
 

 in operation of input & output during changeover from
  

 
 P

rim
ary to S

tandby processor. 
 R

EFER
EN

C
E :  

A
s per S

pecifications 
 PR

O
C

ED
U

R
E : 

W
rite a test logic to energize one digital output channel,  

by linking of one digital input channel. 
Force digital input by putting short link at m

arshalling 
term

inal. 
O

bserve indication on corresponding digital output 
channel. S

w
itch off P

rim
ary P

rocessor, then observe 
standby processor becom

es Prim
ary. R

epeat the 
process for standby processor. 

 C
R

ITER
IA : 

Test is acceptable if changeover occurs w
ithout 

interruption in status of digital input &
 output channel. 

  O
B

SER
VATIO

N
S : 
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4.8 
IN

TER
O

G
ATIO

N
 PO

W
ER

 SU
PPLY R

ED
U

N
D

AN
C

Y TEST: 
 

O
B

JEC
TIVE : 

To test the system
 IO

’s rem
ains unaffected after one of 

the pow
er supply fails.  

 PR
O

C
ED

U
R

E : 
1. P

ow
er O

ff one of the pow
er supply.  

2. C
heck that the I/O

 m
odules is still active & I/O

 
rem

ains unaffected.  
3. P

ow
er on the pow

er supply again.  
4. R

epeat the procedure for the second P
ow

er supply 
 C

R
ITER

IA : 
 C

heck that the I/O
 m

odules is still active & I/O
 rem

ains   
unaffected.  

 O
B

SER
VATIO

N
S : 

…
…

…
…

…
…

…
…

…
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…
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      4.9 
SER

IAL LIN
K

 C
O

M
M

U
N

IC
ATIO

N
: 

 
O

B
JEC

TIVE : 
The purpose of this test is to test connectivity betw

een 
the N

O
M

 M
odule and M

O
D

B
U

S
 D

evice. 
 

 PR
O

C
ED

U
R

E : 
1. C

onnect M
odbus D

evice to serial port of 
B

M
X

N
O

M
0200. 

2. C
onfigure M

odbus param
eters in the device &

 unity 
configuration 

 C
R

ITER
IA : 

 M
odbus D

evice D
ata is available at U

nity P
ro anim

ation    
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 O

B
SER
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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 

1 
BHEL DOC NO: 
PE-V11-412-174-A133 

I-O LIST 
 

5 

PE-V11-412-174-A133 REV 1

I-O LIST FOR ELECTRO CHLORINATION
PLANT

1 211

PE-V11-412-174-A133 REV 1PE-V11-412-174-A133PEPE--V11V11-412412-174174-A133A133 REV-2REV-2REV 1REV 1

5 455
Page 1 of 5

5455 55555545455555555

REV-2REV-2

11111221111111111113313232131131131

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 
2020.01.28 
20:33:47 
+05'30'
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TAMILNADU GENERATION AND DISTRIBUTION CORPORATION

From
Er. S.SUYA JOTHI, B.E.,
Superintending Engineer/Electrical,
Projects - I,
TANGEDCO,5th Floor, Western wing,
144,NPKRR Maaligai, Anna salai, Chennai-2
Email: sepr1p@tnebnet.org.

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. 1084 /20 dtd. 23 .01.2020
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.04.01.2020

2. Desein Comment IOM Ref . 2467 dt .18.01.2020
Subject TANGEDCO –Comments on I/O LIST – Electro chlorination Plant

Documents / Drawings received from BHEL / PEM- Reg
Sir,
The Comments on the drawing/document submitted by M/s BHEL / PEM 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-

A133
I/O LIST – Electro
chlorination Plant

03 02 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.23.01.2020…

Superintending Engineer/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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ANNEXURE

S.No.
TANGEDCO Comments BHEL/DNIL

REPLY
TANGEDCO
Comments BHEL/DNIL REPLY

TANGEDCO
Comments

BHEL/DNIL
REPLY

TANGEDCO
Comments

1. I/O LIST shall be updated as per
final approved Piping &
Instrumentation Diagram OF
ELECTROCHLORINATION
PLANT, # PE-V0-412-174-A101.

NOTED &
UPDATED.

Noted CLOSED. CLOSED. CLOSED.

2. Title of the document shall also
include the package name.

Added.

Comment is not
incorporated.
Please clarify.

Title of the document
is changed to (IO
LIST FOR
ELECTROCHLORIN
ATION PACKAGE )

Noted CLOSED.

3. BHEL to note that each & every
signal shall be included in line
with approved Drive control
philosophy and Technical
specification. BHEL to check &
reconcile the details.

Noted

Noted. Please
include the
Document “Drive
Control
Philosophy” as
reference
document.

BINARY OUTPUT
SIGNAL NOT
CONSIDERED FOR
FLOW CONTROL
VALVE AS IT IS NOT
APPLICABLE FOR
THE SLECTED
FLOW CONTROL
VALVE. Flow control
valve is operated only
by AO signal

Noted, however
other signals i.e. 3
nos. DI signals
from limit switches
and smart
positioner shall be
included as per
approved drive
control philosophy.

Noted and
incorporated.

2 DI signals
added only. DI
signal
regarding fault
signal of smart
positioned is
not included.

4. BHEL to note that first unit’s tag
nos. shall have prefix 10 and
second unit’s tag nos. shall have
prefix 20 and common system,
tag nos. shall have prefix 90.
BHEL to follow the prefix
philosophy as per NIT, Vol. V, Cl.
No. 2.01.25.

Noted

Noted CLOSED. -- CLOSED.

5. IO count shall be included
considering spare philosophy
inline with technical
specifications.

Noted

Please include a
suitable note as
per comment
and
specification.
BHEL to note
that “system
shall have 20%
spare channel
for each I/O
card” however,
BHEL to include
as follows
“20% spare fully
wired I/O
channels of each
type shall be
provided. In
addition to this
fully wired 10%
or minimum one
no. extra
assigned
complete spare
cards (whichever
is more) for each
type of I/O
module shall be
provided.” Note
shall be revised
accordingly.
However, BHEL
to confirm
complete spare
philosophy inline
with Vol. V, Cl.
No. 4.05.02.3
and 4.03.11.

IO COUNT TABLE IS

INCLUDUED IN THE

DOCUMENT

CONSIDERING

SPARE

PHILOSOPHY.( CAL

CULATION SHOWN)

Complete spare

philosophy is inline

with Vol. V, Cl. No.

4.05.02.3 and

4.03.11.

Noted CLOSED.

6. Details for Back up Control desk
and Local Control Panel as per
Vol. III and Vol. V, chapter 6. IO
List shall be updated accordingly
considering control/operation
from BUCD and LCP.

Complied

IO List shall be

updated

considering

complete signals

like commands,

All back up panel IO
are incorporated in
document PE-V11-
412-174-A133 REV 1
SHEET: 5
Backup panel:pg 30
Vol V rev 00
Since nowadays the
reliability and
availability of control

IO List shall be

updated

considering

complete signals

like commands,

Noted and

incorporated.

Comment is

not

incorporated.
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lamp status,

Indicators,

recorders and

annunciation

windows on

BUCD.

system is enhanced
due to the
redundancy path,
backup panel with
mosaic and vertical
type (not L type) is to
be provided with as
minimum as possible
for safe guarding the
main equipments
BTG and auxiliaries.

lamp status,

Indicators,

recorders and

annunciation

windows on

BUCD.

7. “Drive Control Philosophy, #
PE-DM-412-145-I002” shall be
included as a reference
document in the design
philosophy. IO List shall be
updated accordingly
considering IO interfacing as
per approved “Drive Control
Philosophy, # PE-DM-412-145-
I002”. Noted

Comment is not
incorporated.
Please clarify.

1. BINARY
OUTPUT
SIGNAL NOT
CONSIDERED
FOR FLOW
CONTROL
VALVE AS IT IS
NOT
APPLICABLE
FOR THE
SLECTED
FLOW
CONTROL
VALVE.

2. Current
feedback taken
for important
drives below
15KW as in
point 12 below

Noted, however
other signals i.e. 3
nos. DI signals
from limit switches
and smart
positioner shall be
included as per
approved drive
control philosophy.

Noted and
incorporated.

2 DI signals
added only. DI
signal
regarding fault
signal of smart
positioned is
not included.

8. BHEL to include following UPS
signals inline with vol. V, Cl. No.
7.06.12.

a) The Bidder shall furnish 4-20
mA signals to DDCMIS/PLC for
the following:

i) Inverter A & B output voltages

ii) Inverter A & B output currents

iii) Inverter A&B output frequency

b) List of alarms (min.) through
potential free contacts shall be
as follows:-

i. Rectifier – 1 Trip.

ii. Inverter – 1 Trip.

iii. UPS battery low.

iv. Rectifier – 2 Trip.

v. Inverter – 2 Trip.

vi. Load on static Bypass.

vii. Static Bypass failure

viii. ACDB – 1 Incomer Tripped.

ix. ACDB – 2 Incomer Tripped.

x. UPS – 1 Fan Tripped.

xi. UPS – 2 Fan Tripped.

Incorporated

Inverter 1 trip and
inverter 2 trip
added are
combined trip with
rectifier 1 trip
rectifier 2 trip, UPS
1 Fan trip, UPS 2
fan trip.

Static bypass
failure not
considered.

Follow the
contract
specification.

Complied

Incorporated

Inverter 1 trip and
inverter 2 trip added
are combined trip
with rectifier 1 trip
rectifier 2 trip, UPS 1
Fan trip, UPS 2 fan
trip.

Static bypass failure
incorporated

Follow the contract
specification.

Signals shall shall
be separate as per
contract.

Noted and
complied

Noted

9. BHEL to note that IO signals
from DDCMIS/PLC sub-vendor
drawing/documents like Hard
wired Signals like Cooling Fan
fail alarm, 230 V AC/24 V DC
convertor ail alarm, 24 V DC
under voltage alarm, 24 V DC
over voltage alarm, loss of UPS
power supply feeder alarm &
Flame & Smoke detector alarm
etc. shall also be included by
BHEL in the I/O list.

Complied

Comment is not
incorporated.
Please clarify.

Noted and
incorporated.

Quantities shall be
finalised as per
supplied hardware.
Please share the
list of hardware.

OK

Required
instrument/valve
lists will be
submitted
separately.

Comment is
for PLC
hardware,
which shall be
as per final
approved PLC
documents.
Quantities of
IOs shall be
finalised as
per supplied
hardware.
Please share
the list of
hardware
mounted in
the PLC
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panels.

10. BHEL to include a note that the
spare capacity/requirements
shall be inline with technical
specification, vol. V, cl. No.
4.03.11

Complied

Comment is not
incorporated.
Please clarify.

Spare IO count
/capacity are included
in IO count table in
the document.

Noted. CLOSED.

11. BHEL have not considered

signals for PCC, BUS coupler,

Incomer, breakers etc. in the I/O

list.

BHEL to note that Control &

monitoring of electrical

distribution system, namely PCC,

Bus coupler, Incomer, breakers

etc. for this plant shall be

controlled from its PLC operating

station as well as from respective

switchgear unit. Hence AI for

monitoring of voltage, current,

Kwh, power factor shall be

provided in PLC.

Not applicable

Follow the
contract
specification.

please note that the
loads for the package
are being fed from
“CW/ Electro-
chlorination PMCC #
0DE” in line with the
load list submitted /
approved for the
package. the
Metering & controls
signals for the
incomer, bus-coupler
breaker control for
this swbd. is already
a part of the
document “BINARY
INPUT/OUTPUT
LIST
FOR ELECTRICAL
SYSTEM (EDMS)
FOR UNIT # 1, 2 &
COMMON &
OFFSITE DDCMIS /
PLC, doc. No.” PE-
DC-412-510-E152”.
Further, there is no
MCC/PCC at PLC
level and hence no
IO’s have been
considered for the
same.

Noted. CLOSED.

12. Ammeter current signal for all
motors above and equal to 30
KW rating and important drive
below 30 KW rating shall be
included in the IO list inline with
Vol. V, Cl. No. 3.03.48.

ALL MOTOR
RATING ARE
BELOW 30KW,
and are for non-
critical
applications.

Follow the
contract
specification.

Taken for important
drives below 30KW:
however BHEL to
inform DNI what to
use it for? Better that
BHEL uses the same
in their PLC

Noted. CLOSED.

13. Voltmeter for Incomer shall be
included. Hence, IO list shall be
revised accordingly.

NOT APPLICABLE

Follow the
contract
specification.

In line with point no.
11 above, voltage
(analog) metering is
already provided at
the I/C feeder at the
“0DE” swbd. Level in
DDCMIS.

Noted. CLOSED.

14. I/O redundancy shall be
considered as per specification,
Vol. V, Chapter 4. Noted and

complied

Comment is not
incorporated.
Please clarify.

Spare IO count
/capacity are included
in IO count table in
the document.
(calculation shown)

Noted. CLOSED.

15. 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.

Noted

Comment is not
incorporated.
Please clarify.

Complete electrical
signals included as
per approved sub
vendor drawing.

Noted. CLOSED.

…Sd.23.01.2020…

Superintending Engineer/E/Projects-I
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Customer: TAMILNADU GENERATION AND DISTRIBUTION CORPORATION (TANGEDCO) Document Title: IO List
EPC Contractor: BHARAT HEAVY ELECTRICAL LTD Document No.: PE-V11-412-174-A133
Project: 2 X 660 MW ENNORE SEZ COAL BASED STPP Revision No.: 3
Vendor: De Nora India Limited Date: 14.01.2020
Package Name: Electro Chlorination Package

from to LL L H HH
Column1 Column2 Column3 Column4 Column5 Column52 Column6 Column7 Column72 Column8 Column9 Column10 Column11 Column12 Column13 Column14 Column15 Column16 Column17

1 90PBM21CP003 Pressure Transmitter Booster pump inlet pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 2 - 0.5 - -
2 90PBM21CP004 Pressure Transmitter Booster pump inlet pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 4 - 1 - -
3 90PBM21CP005 Pressure Transmitter Booster pump inlet pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 4 - 1 - -
4 90PBM23CP001 Pressure Transmitter Booster pump discharge pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 5 - 1.5 - -
5 90PBM23CP002 Pressure Transmitter Booster pump discharge pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 5 - 1.5 - -
6 90PBM41CP001 Pressure Transmitter 90PBM41AP001, Dosing Pump discharge Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 6 - - 4.2 -
7 90PBM42CP001 Pressure Transmitter 90PBM42AP001, Dosing Pump discharge Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 6 - - 4.2 -
8 90PBM43CP001 Pressure Transmitter 90PBM43AP001, Dosing Pump discharge Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 6 - - 4.2 -
9 90PBM44CP001 Pressure Transmitter 90PBM44AP001, Dosing Pump discharge Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 6 - - 4.2 -

10 90PBM45CP001 Pressure Transmitter 90PBM45AP001, Dosing Pump discharge Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 6 - - 4.2 -
11 90PBM46CP001 Pressure Transmitter 90PBM46AP001, Dosing Pump discharge Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 5 - - 3.7 -
12 90PBM47CP001 Pressure Transmitter 90PBM47AP001, Dosing Pump discharge Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 5 - - 3.7 -
13 90PBM43CP002 Pressure Transmitter common Header for Hypo Dosing  to Unit - 1 PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 5 - 1.5 - -
14 90PBM44CP002 Pressure Transmitter common Header for Hypo Dosing  to Unit - 2 PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 5 - 1.5 - -
15 90PBM51CP001 Pressure Transmitter Acid Unloading pump discharge Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 4.4 - - -1.1 -
16 90PBM52CP001 Pressure Transmitter Acid cleaning pump discharge Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 5 - - -3 -
17 90PBM62CP001 Pressure Transmitter Neutralization pit dewatering pump discharge pressure PLC Field PLC AI 4 - 20 mA Hard wired - % 0-3 - - -1.3 -
18 90PBM81CP004 Pressure Transmitter 90PBM81AT001, Strainer inlet  Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 1 - - - -
19 90PBM81CP003 Pressure Transmitter 90PBM81AP001, Pump discharge Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 5 - - -4.1 -
20 90PBM82CP004 Pressure Transmitter 90PBM82AT001, Strainer inlet  Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 1 - - - -
21 90PBM82CP003 Pressure Transmitter 90PBM82AP001, Pump discharge Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 5 - - -4.1 -
22 90PBM21CP002 Diff. Press.Transmitter 90PBM21AT001, Strainer Differential Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 2 - - 0.5 -
23 90PBM22CP002 Diff. Press.Transmitter 90PBM22AT001, Strainer Differential Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 2 - - 0.5 -
24 90PBM31CP002 Diff. Press.Transmitter 90PBM31AG001,Sodium Hypochlorite generator Inlet diff. pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 -4 - - 1 -
25 90PBM32CP002 Diff. Press.Transmitter 90PBM32AG001,Sodium Hypochlorite generator Inlet diff. pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 -4 - - 1 -
26 90PBM40CP002 Diff. Press.Transmitter 90PBM40AT001, Strainer Differential Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 1 - - 0.03 -
27 90PBM40CP004 Diff. Press.Transmitter 90PBM40AT002, Strainer Differential Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 1 - - 0.03 -
28 90PBM81CP002 Diff. Press.Transmitter Strainer Differential Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 1 - - 0.03 -
29 90PBM82CP002 Diff. Press.Transmitter Strainer Differential Pressure PLC Field PLC AI 4 - 20 mA Hard wired - barg 0 - 1 - - 0.03 -
30 90PBM11CF001 Flow Transmitter Sea water inlet flow PLC Field PLC AI 4 - 20 mA Hard wired - m3/hr 0~250 - 120 - -
31 90PBM21CF001 Flow Transmitter 90PBM21AP001,Booster pump discharge flow PLC Field PLC AI 4 - 20 mA Hard wired - m3/hr 0 - 200 - 106 - -
32 90PBM22CF001 Flow Transmitter 90PBM22AP001,Booster pump discharge flow PLC Field PLC AI 4 - 20 mA Hard wired - m3/hr 0 - 200 - 106 - -
33 90PBM31CF001 Flow Transmitter 90PBM31AG001, Sodium Hypochlorite generator Inlet Flow PLC Field PLC AI 4 - 20 mA Hard wired - m3/hr 0 - 180 - 106 - -
34 90PBM32CF001 Flow Transmitter 90PBM32AG001,Sodium Hypochlorite generator Inlet Flow PLC Field PLC AI 4 - 20 mA Hard wired - m3/hr 0 - 180 - 106 - -
35 90PBM40CF002 Flow Transmitter 90PBM40BB002, Sodium Hypochlorite storage Tank N2 Flow PLC Field PLC AI 4 - 20 mA Hard wired - m3/hr 0 - 8000 - 3500 -
36 90PBM41CF001 Flow Transmitter 90PBM41AP001, Dosing Pump discharge flow PLC Field PLC AI 4 - 20 mA Hard wired - m3/hr 0 - 150 - 30 -
37 90PBM42CF001 Flow Transmitter 90PBM42AP001, Dosing Pump discharge flow PLC Field PLC AI 4 - 20 mA Hard wired - m3/hr 0 - 150 - 30 -
38 90PBM43CF001 Flow Transmitter 90PBM43AP001, Dosing Pump discharge flow PLC Field PLC AI 4 - 20 mA Hard wired - m3/hr 0 - 150 - 30 -
39 90PBM44CF001 Flow Transmitter 90PBM44AP001, Dosing Pump discharge flow PLC Field PLC AI 4 - 20 mA Hard wired - m3/hr 0 - 150 - 30 -
40 90PBM45CF001 Flow Transmitter 90PBM45AP001, Dosing Pump discharge flow PLC Field PLC AI 4 - 20 mA Hard wired - m3/hr 0 - 150 - 30 -
41 90PBM46CF001 Flow Transmitter 90PBM46AP001, Dosing Pump discharge flow PLC Field PLC AI 4 - 20 mA Hard wired - m3/hr 0 - 12 - 2 -
42 90PBM47CF001 Flow Transmitter 90PBM47AP001, Dosing Pump discharge flow PLC Field PLC AI 4 - 20 mA Hard wired - m3/hr 0 - 12 - 2 -
43 90PBM81CF001 Flow Transmitter 90PBM81AP001, Pump discharge flow PLC Field PLC AI 4 - 20 mA Hard wired - m3/hr 0 - 30 - 2 -
44 90PBM82CF001 Flow Transmitter 90PBM82AP001, Pump discharge flow PLC Field PLC AI 4 - 20 mA Hard wired - m3/hr 0 - 30 - 2 -
45 90PBM40CF001 Flow Transmitter 90PBM40BB001, Sodium Hypochlorite storage Tank N2 Flow PLC Field PLC AI 4 - 20 mA Hard wired - m3/hr 0 - 8000 - 3500 -
46 90PBM23CT001 Temperature Transmitter Booster pump discharge temperature PLC Field PLC AI 4 - 20 mA Hard wired - oC 0 -70 - 40 - -
47 90PBM31CT001 Temperature Transmitter 90PBM31AG001,Sodium Hypochlorite generator outlet temperature PLC Field PLC AI 4 - 20 mA Hard wired - oC 0 -70 - - 45 -
48 90PBM32CT001 Temperature Transmitter 90PBM32AG001,Sodium Hypochlorite generator outlet temperature PLC Field PLC AI 4 - 20 mA Hard wired - oC 0 -70 - - 45 -
49 90PBM40CL001 Level Transmitter 90PBM40BB001, Sodium Hypochlorite storage Tank Level PLC Field PLC AI 4 - 20 mA Hard wired - % 0 - 100 5 10 85 98
50 90PBM40CL002 Level Transmitter 90PBM40BB001, Sodium Hypochlorite storage Tank Level PLC Field PLC AI 4 - 20 mA Hard wired - % 0 - 100 5 10 85 98
51 90PBM40CL003 Level Transmitter 90PBM40BB001, Sodium Hypochlorite storage Tank Level PLC Field PLC AI 4 - 20 mA Hard wired - % 0 - 100 -10 -95
52 90PBM40CL004 Level Transmitter 90PBM40BB002, Sodium Hypochlorite storage Tank Level PLC Field PLC AI 4 - 20 mA Hard wired - % 0 - 100 5 10 85 98
53 90PBM40CL005 Level Transmitter 90PBM40BB002, Sodium Hypochlorite storage Tank Level PLC Field PLC AI 4 - 20 mA Hard wired - % 0 - 100 5 10 85 98
54 90PBM40CL006 Level Transmitter 90PBM40BB002, Sodium Hypochlorite storage Tank Level PLC Field PLC AI 4 - 20 mA Hard wired - % 0 - 100 10 85
55 90PBM51CL003 Level Transmitter 90PBM51BB001, Acid bulk storage Tank level PLC Field PLC AI 4 - 20 mA Hard wired - % 0-100 - -30 -80 -
56 90PBM50CL001 Level Transmitter 90PBM50BB001, Acid cleaning Tank level PLC Field PLC AI 4 - 20 mA Hard wired - % 0-100 - -5 -90 -
57 90PBM60CL001 Level Transmitter Neutralization pit  level PLC Field PLC AI 4 - 20 mA Hard wired - % 0-100 - -20 -70 -
58 90PBM70CL001 Level Transmitter Hypochlorite storage tank level PLC Field PLC AI AI 4 - 20 mA Hard wired - % 0-100 -5 - - -95
59 90PBM70CL002 Level Transmitter Hypochlorite storage tank level PLC Field PLC AI AI 4 - 20 mA Hard wired - % 0-100 - -10 -85 -
60 90PBM47CF002 DP Switch 90PBM47AN001 Air Blower Discharge flow switch PLC Field PLC DI DI Dry Contact Hard wired Nm3/hr - - 6160 - -
61 90PBM48CF001 DP Switch 90PBM48AN001 Air Blower Discharge flow switch PLC Field PLC DI DI Dry Contact Hard wired Nm3/hr - - 6160 - -
62 90PBM49CF001 DP Switch 90PBM49AN001 Air Blower Discharge flow switch PLC Field PLC DI DI Dry Contact Hard wired Nm3/hr - - 6160 - -
63 90PBM50CF001 DP Switch 90PBM50AN001 Air Blower Discharge flow switch PLC Field PLC DI DI Dry Contact Hard wired Nm3/hr - - 6160 - -
64 90PBM52CF001 PRESSURE Switch 90PBM52AP001 Acid cleaning pump Discharge flow switch PLC Field PLC DI Dry Contact Hard wired m3/hr - - 32 - -
65 90PBM53CF001 PRESSURE Switch 90PBM53AP001 Acid cleaning pump Discharge flow switch PLC Field PLC DI Dry Contact Hard wired m3/hr - - 32 - -
66 90PBM31CA001 H2 Gas detector Gas detector in EC building PLC Field PLC AI 4 - 20 mA Hard wired - %LEL 0 -100 - -50 25 -
67 90PBM40CA001 H2 Gas detector Gas detector near hypochlorite storage tank PLC Field PLC AI 4 - 20 mA Hard wired - %LEL 0 -100 - -50 25 -
68 90PBM40CA002 H2 Gas detector Gas detector near hypochlorite storage tank PLC Field PLC AI 4 - 20 mA Hard wired - %LEL 0 -100 - -50 25 -
69 90PBM31CA002 Flame detector Fire in EC building PLC Field PLC DI Dry Contact Hard wired - % - - -
70 90PBM31AC003 Smoke detector Smoke    in EC building PLC Field PLC DI Dry Contact Hard wired - % - - -
71 90PBM90CQ001 Residual Chlorine Analyzer Sea water intake pump discharge header PLC Field PLC AI AI 4 - 20 mA Hard wired - PPM 0-10 - - -
72 90PBM31GT001_II Current Feedback 90PBM31GT001, Transformer Rectifier Current PLC Field PLC AI AI 4 - 20 mA Hard wired - Amp 0-6000 - - - - Transformer Rectifier Panel
73 90PBM31GT001_V Voltage Feedback 90PBM31GT001, Transformer Rectifier Voltage PLC Field PLC AI  4 - 20 mA Hard wired - Volt 0-140 - - - -
74 90PBM31GT001_XB11 Current set point 90PBM31GT001, Transformer Rectifier Current Set point PLC PLC Field AO AO 4 - 20 mA Hard wired - Amp 0-6000 - - - -
75 90PBM31GT001_XB01 Rectifier Run feedback 90PBM31GT001, Transformer Rectifier PLC TR panel A PLC DI DI Dry Contact Hard wired - - - - - - Transformer Rectifier Panel
76 90PBM31GT001_XB03 Ready to Start 90PBM31GT001, Transformer Rectifier PLC TR panel A PLC DI  Dry Contact Hard wired - - - - - -
77 90PBM31GT001    XB48 Trip / Fault 90PBM31GT001, Transformer Rectifier PLC TR panel A PLC DI DI Dry Contact Hard wired - - - - - -
78 90PBM31GT001_XB04 Common Alarm 90PBM31GT001, Transformer Rectifier PLC TR panel A PLC DI  Dry Contact Hard wired - - - - - -
79 90PBM31GT001_XB49 Local Remote Indication 90PBM31GT001, Transformer Rectifier PLC TR panel A PLC DI DI Dry Contact Hard wired - - - - - -
80 90PBM31GT001_XB91 Start Command 90PBM31GT001, Transformer Rectifier PLC PLC TR panel A DO DO Dry Contact Hard wired - - - - - -
81 90PBM31GT001_XB92 Stop Command 90PBM31GT001, Transformer Rectifier PLC PLC TR panel A DO DO Dry Contact Hard wired - - - - - -
82 90PBM32GT001_II Current Feedback 90PBM32GT001, Transformer Rectifier Current PLC Field PLC AI AI 4 - 20 mA Hard wired - Amp 0-6000 - - - -
83 90PBM32GT001 V Voltage Feedback 90PBM32GT001, Transformer Rectifier Voltage PLC Field PLC AI  4 - 20 mA Hard wired - Volt 0-140 - - - -
84 90PBM32GT001_XB11 Current set point 90PBM32GT001, Transformer Rectifier Current Set point PLC PLC Field AO AO 4 - 20 mA Hard wired - Amp 0-6000 - - - -
85 90PBM32GT001_XB01 Rectifier Run feedback 90PBM32GT001, Transformer Rectifier PLC TR panelB PLC DI DI Dry Contact Hard wired - - - - - - Transformer Rectifier Panel
86 90PBM32GT001_XB03 Ready to Start 90PBM32GT001, Transformer Rectifier PLC TR panel B PLC DI  Dry Contact Hard wired - - - - - -
87 90PBM32GT001    XB48 Trip / Fault 90PBM32GT001, Transformer Rectifier PLC TR panel B PLC DI DI Dry Contact Hard wired - - - - - -
88 90PBM32GT001_XB04 Common Alarm 90PBM32GT001, Transformer Rectifier PLC TR panel B PLC DI  Dry Contact Hard wired - - - - - -
89 90PBM32GT001_XB49 Local Remote Indication 90PBM32GT001, Transformer Rectifier PLC TR panel B PLC DI DI Dry Contact Hard wired - - - - - -
90 90PBM32GT001_XB91 Start Command 90PBM32GT001, Transformer Rectifier PLC PLC TR panel B DO DO Dry Contact Hard wired - - - - - -
91 90PBM32GT001_XB92 Stop Command 90PBM32GT001, Transformer Rectifier PLC PLC TR panel B DO DO Dry Contact Hard wired - - - - - -
92 90PBM21AP001_XB01 Run  Feedback 90PBM21AP001, Sea water Booster Pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - - MCC
93 90PBM21AP001_XB02 Off Feedback 90PBM21AP001, Sea water Booster Pump PLC MCC PLC DI  Dry Contact Hard wired - - - - - - -
94 90PBM21AP001_XB48 MCC Disturb 90PBM21AP001, Sea water Booster Pump PLC MCC PLC DI  Dry Contact Hard wired - - - - - - -
95 90PBM21AP001_XB49 MCC Available 90PBM21AP001, Sea water Booster Pump PLC MCC PLC DI  Dry Contact Hard wired - - - - - - -
96 90PBM21AP001_XB50 EPB Operated 90PBM21AP001, Sea water Booster Pump PLC MCC PLC DI  Dry Contact Hard wired - - - - - - -
97 90PBM21AP001_XB91 Start Command 90PBM21AP001, Sea water Booster Pump PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
98 90PBM21AP001_XB92 Stop Command 90PBM21AP001, Sea water Booster Pump PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
99 90PBM21AP001 LPBS Start 90PBM21AP001, Sea water Booster Pump PLC Field PLC DI Dry Contact Hard wired

100 90PBM22AP001_XB01 Run  Feedback 90PBM22AP001, Sea water Booster Pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - - MCC
101 90PBM22AP001_XB02 Off Feedback 90PBM22AP001, Sea water Booster Pump PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
102 90PBM22AP001_XB48 MCC Disturb 90PBM22AP001, Sea water Booster Pump PLC MCC PLC DI  Dry Contact Hard wired - - - - - - -
103 90PBM22AP001_XB49 MCC Available 90PBM22AP001, Sea water Booster Pump PLC MCC PLC DI  Dry Contact Hard wired - - - - - - -
104 90PBM22AP001_XB50 EPB Operated 90PBM22AP001, Sea water Booster Pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
105 90PBM22AP001_XB91 Start Command 90PBM22AP001, Sea water Booster Pump PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
106 90PBM22AP001_XB92 Stop Command 90PBM22AP001, Sea water Booster Pump PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
107 90PBM22AP001 LPBS Start 90PBM22AP001, Sea water Booster Pump PLC Field PLC DI Dry Contact Hard wired
108 90PBM47AN001_XB01 Run  Feedback 90PBM47AN001, Air Blower PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - - MCC
109 90PBM47AN001_XB02 Off Feedback 90PBM47AN001, Air Blower PLC MCC PLC DI  Dry Contact Hard wired - - - - - - -
110 90PBM47AN001_XB48 MCC Disturb 90PBM47AN001, Air Blower PLC MCC PLC DI  Dry Contact Hard wired - - - - - - -
111 90PBM47AN001_XB49 MCC Available 90PBM47AN001, Air Blower PLC MCC PLC DI  Dry Contact Hard wired - - - - - - -
112 90PBM47AN001_XB50 EPB Operated 90PBM47AN001, Air Blower PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
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Customer: TAMILNADU GENERATION AND DISTRIBUTION CORPORATION (TANGEDCO) Document Title: IO List
EPC Contractor: BHARAT HEAVY ELECTRICAL LTD Document No.: PE-V11-412-174-A133
Project: 2 X 660 MW ENNORE SEZ COAL BASED STPP Revision No.: 3
Vendor: De Nora India Limited Date: 14.01.2020
Package Name: Electro Chlorination Package

from to LL L H HH
Engineering Units Calib. Range RemarksSet PointsSignal Type Signal Level WiringREDUNDANT SIGNALNo. Field Tag No. Device Type Service RelayEquipment signal

113 90PBM47AN001 XB91 Start Command 90PBM47AN001, Air Blower PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
114 90PBM47AN001_XB92 Stop Command 90PBM47AN001, Air Blower PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
115 90PBM47AN001_II Current Feedback 90PBM47AN001, Air Blower PLC MCC PLC AI 4 - 20 mA Hard wired
116 90PBM47AN001 LPBS Start 90PBM47AN001, Air Blower PLC Field PLC DI Dry Contact Hard wired
117 90PBM48AN001 XB01 Run  Feedback 90PBM48AN001, Air Blower PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - - MCC
118 90PBM48AN001_XB02 Off Feedback 90PBM48AN001, Air Blower PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
119 90PBM48AN001_XB48 MCC Disturb 90PBM48AN001, Air Blower PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
120 90PBM48AN001_XB49 MCC Available 90PBM48AN001, Air Blower PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
121 90PBM48AN001_XB50 EPB Operated 90PBM48AN001, Air Blower PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
122 90PBM48AN001_XB91 Start Command 90PBM48AN001, Air Blower PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
123 90PBM48AN001_XB92 Stop Command 90PBM48AN001, Air Blower PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
124 90PBM48AN001_II Current Feedback 90PBM48AN001, Air Blower PLC MCC PLC AI 4 - 20 mA Hard wired
125 90PBM48AN001 LPBS Start 90PBM48AN001, Air Blower PLC Field PLC DI Dry Contact Hard wired
126 90PBM49AN001_XB01 Run  Feedback 90PBM49AN001, Air Blower PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
127 90PBM49AN001_XB02 Off Feedback 90PBM49AN001, Air Blower PLC MCC PLC DI Dry Contact Hard wired
128 90PBM49AN001_XB48 MCC Disturb 90PBM49AN001, Air Blower PLC MCC PLC DI DI Dry Contact Hard wired
129 90PBM49AN001_XB49 MCC Available 90PBM49AN001, Air Blower PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
130 90PBM49AN001_XB50 EPB Operated 90PBM49AN001, Air Blower PLC MCC PLC DI DI Dry Contact Hard wired
131 90PBM49AN001_XB91 Start Command 90PBM49AN001, Air Blower PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
132 90PBM49AN001_XB92 Stop Command 90PBM49AN001, Air Blower PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
133 90PBM49AN001_II Current Feedback 90PBM49AN001, Air Blower PLC MCC PLC AI 4 - 20 mA Hard wired
134 90PBM49AN001 LPBS Start 90PBM49AN001, Air Blower PLC Field PLC DI Dry Contact Hard wired
135 90PBM50AN001_XB01 Run  Feedback 90PBM50AN001, Air Blower PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
136 90PBM50AN001_XB02 Off Feedback 90PBM50AN001, Air Blower PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
137 90PBM50AN001_XB48 MCC Disturb 90PBM50AN001, Air Blower PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
138 90PBM50AN001_XB49 MCC Available 90PBM50AN001, Air Blower PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
139 90PBM50AN001_XB50 EPB Operated 90PBM50AN001, Air Blower PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
140 90PBM50AN001_XB91 Start Command 90PBM50AN001, Air Blower PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
141 90PBM50AN001_XB92 Stop Command 90PBM50AN001, Air Blower PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
142 90PBM50AN001_II Current Feedback 90PBM50AN001, Air Blower PLC MCC PLC AI 4 - 20 mA Hard wired
143 90PBM50AN001 LPBS Start 90PBM50AN001, Air Blower PLC Field PLC DI Dry Contact Hard wired
144 90PBM41AP001_XB01 Run  Feedback 90PBM41AP001, Continuous Dosing Pump to CW fore bay PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
145 90PBM41AP001_XB02 Off Feedback 90PBM41AP001, Continuous Dosing Pump to CW fore bay PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
146 90PBM41AP001_XB48 MCC Disturb 90PBM41AP001, Continuous Dosing Pump to CW fore bay PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
147 90PBM41AP001 XB49 MCC Available 90PBM41AP001, Continuous Dosing Pump to CW fore bay PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
148 90PBM41AP001_XB50 EPB Operated 90PBM41AP001, Continuous Dosing Pump to CW fore bay PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
149 90PBM41AP001_XB91 Start Command 90PBM41AP001, Continuous Dosing Pump to CW fore bay PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
150 90PBM41AP001_XB92 Stop Command 90PBM41AP001, Continuous Dosing Pump to CW fore bay PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
151 90PBM41AP001 LPBS Start 90PBM41AP001, Continuous Dosing Pump to CW fore bay PLC Field PLC DI Dry Contact Hard wired
152 90PBM42AP001_XB01 Run  Feedback 90PBM42AP001, Continuous Dosing Pump to CW fore bay PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
153 90PBM42AP001_XB02 Off Feedback 90PBM42AP001, Continuous Dosing Pump to CW fore bay PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
154 90PBM42AP001_XB48 MCC Disturb 90PBM42AP001, Continuous Dosing Pump to CW fore bay PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
155 90PBM42AP001 XB49 MCC Available 90PBM42AP001, Continuous Dosing Pump to CW fore bay PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
156 90PBM42AP001_XB50 EPB Operated 90PBM42AP001, Continuous Dosing Pump to CW fore bay PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
157 90PBM42AP001_XB91 Start Command 90PBM42AP001, Continuous Dosing Pump to CW fore bay PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
158 90PBM42AP001_XB92 Stop Command 90PBM42AP001, Continuous Dosing Pump to CW fore bay PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
159 90PBM42AP001 LPBS Start 90PBM42AP001, Continuous Dosing Pump to CW fore bay PLC Field PLC DI Dry Contact Hard wired
160 90PBM43AP001_XB01 Run  Feedback 90PBM43AP001, Shock Dosing Pump to  CW fore bay PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
161 90PBM43AP001_XB02 Off Feedback 90PBM43AP001, Shock Dosing Pump to  CW fore bay PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
162 90PBM43AP001_XB48 MCC Disturb 90PBM43AP001, Shock Dosing Pump to  CW fore bay PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
163 90PBM43AP001_XB49 MCC Available 90PBM43AP001, Shock Dosing Pump to  CW fore bay PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
164 90PBM43AP001_XB50 EPB Operated 90PBM43AP001, Shock Dosing Pump to  CW fore bay PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
165 90PBM43AP001_XB91 Start Command 90PBM43AP001, Shock Dosing Pump to  CW fore bay PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
166 90PBM43AP001 XB92 Stop Command 90PBM43AP001, Shock Dosing Pump to  CW fore bay PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
167 90PBM43AP001 LPBS Start 90PBM43AP001, Shock Dosing Pump to  CW fore bay PLC Field PLC DI Dry Contact Hard wired
168 90PBM44AP001_XB01 Run  Feedback 90PBM44AP001, Shock Dosing Pump to  CW fore bay PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
169 90PBM44AP001_XB02 Off Feedback 90PBM44AP001, Shock Dosing Pump to  CW fore bay PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
170 90PBM44AP001 XB48 MCC Disturb 90PBM44AP001, Shock Dosing Pump to  CW fore bay PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
171 90PBM44AP001_XB49 MCC Available 90PBM44AP001, Shock Dosing Pump to  CW fore bay PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
172 90PBM44AP001_XB50 EPB Operated 90PBM44AP001, Shock Dosing Pump to  CW fore bay PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
173 90PBM44AP001_XB91 Start Command 90PBM44AP001, Shock Dosing Pump to  CW fore bay PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
174 90PBM44AP001 XB92 Stop Command 90PBM44AP001, Shock Dosing Pump to  CW fore bay PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
175 90PBM44AP001 LPBS Start 90PBM44AP001, Shock Dosing Pump to  CW fore bay PLC Field PLC DI Dry Contact Hard wired
176 90PBM45AP001_XB01 Run  Feedback 90PBM45AP001, Shock Dosing Pump to  CW fore bay PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
177 90PBM45AP001_XB02 Off Feedback 90PBM45AP001, Shock Dosing Pump to  CW fore bay PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
178 90PBM45AP001_XB48 MCC Disturb 90PBM45AP001, Shock Dosing Pump to  CW fore bay PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
179 90PBM45AP001_XB49 MCC Available 90PBM45AP001, Shock Dosing Pump to  CW fore bay PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
180 90PBM45AP001_XB50 EPB Operated 90PBM45AP001, Shock Dosing Pump to  CW fore bay PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
181 90PBM45AP001_XB91 Start Command 90PBM45AP001, Shock Dosing Pump to  CW fore bay PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
182 90PBM45AP001_XB92 Stop Command 90PBM45AP001, Shock Dosing Pump to  CW fore bay PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
183 90PBM45AP001 LPBS Start 90PBM45AP001, Shock Dosing Pump to  CW fore bay PLC Field PLC DI Dry Contact Hard wired
184 90PBM46AP001_XB01 Run  Feedback 90PBM46AP001, Dosing Pump to PTP PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
185 90PBM46AP001_XB02 Off Feedback 90PBM46AP001, Dosing Pump to PTP PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
186 90PBM46AP001_XB48 MCC Disturb 90PBM46AP001, Dosing Pump to PTP PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
187 90PBM46AP001_XB49 MCC Available 90PBM46AP001, Dosing Pump to PTP PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
188 90PBM46AP001_XB50 EPB Operated 90PBM46AP001, Dosing Pump to PTP PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
189 90PBM46AP001_XB91 Start Command 90PBM46AP001, Dosing Pump to PTP PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
190 90PBM46AP001_XB92 Stop Command 90PBM46AP001, Dosing Pump to PTP PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
191 90PBM46AP001 LPBS Start 90PBM46AP001, Dosing Pump to PTP PLC Field PLC DI Dry Contact Hard wired
192 90PBM47AP001_XB01 Run  Feedback 90PBM47AP001, Dosing Pump to PTP PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
193 90PBM47AP001_XB02 Off Feedback 90PBM47AP001, Dosing Pump to PTP PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
194 90PBM47AP001_XB48 MCC Disturb 90PBM47AP001, Dosing Pump to PTP PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
195 90PBM47AP001_XB49 MCC Available 90PBM47AP001, Dosing Pump to PTP PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
196 90PBM47AP001_XB50 EPB Operated 90PBM47AP001, Dosing Pump to PTP PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
197 90PBM47AP001_XB91 Start Command 90PBM47AP001, Dosing Pump to PTP PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
198 90PBM47AP001_XB92 Stop Command 90PBM47AP001, Dosing Pump to PTP PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
199 90PBM47AP001 LPBS Start 90PBM47AP001, Dosing Pump to PTP PLC Field PLC DI Dry Contact Hard wired
200 90PBM51AP001_XB01 Run  Feedback 90PBM51AP001, Acid Unloading Pump PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
201 90PBM51AP001 XB02 Off Feedback 90PBM51AP001, Acid Unloading Pump PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
202 90PBM51AP001_XB48 MCC Disturb 90PBM51AP001, Acid Unloading Pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
203 90PBM51AP001_XB49 MCC Available 90PBM51AP001, Acid Unloading Pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
204 90PBM51AP001_XB50 EPB Operated 90PBM51AP001, Acid Unloading Pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
205 90PBM51AP001 XB91 Start Command 90PBM51AP001, Acid Unloading Pump PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
206 90PBM51AP001_XB92 Stop Command 90PBM51AP001, Acid Unloading Pump PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
207 90PBM51AP001 LPBS Start 90PBM51AP001, Acid Unloading Pump PLC Field PLC DI Dry Contact Hard wired
208 90PBM51AP002_XB01 Run  Feedback 90PBM51AP002, Acid Unloading Pump PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
209 90PBM51AP002 XB02 Off Feedback 90PBM51AP002, Acid Unloading Pump PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
210 90PBM51AP002_XB48 MCC Disturb 90PBM51AP002, Acid Unloading Pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
211 90PBM51AP002_XB49 MCC Available 90PBM51AP002, Acid Unloading Pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
212 90PBM51AP002_XB50 EPB Operated 90PBM51AP002, Acid Unloading Pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
213 90PBM51AP002_XB91 Start Command 90PBM51AP002, Acid Unloading Pump PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
214 90PBM51AP002_XB92 Stop Command 90PBM51AP002, Acid Unloading Pump PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
215 90PBM51AP002 LPBS Start 90PBM51AP002, Acid Unloading Pump PLC Field PLC DI Dry Contact Hard wired
216 90PBM52AP001_XB01 Run  Feedback 90PBM52AP001, Acid Cleaning Pump PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
217 90PBM52AP001_XB02 Off Feedback 90PBM52AP001, Acid Cleaning Pump PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
218 90PBM52AP001_XB48 MCC Disturb 90PBM52AP001, Acid Cleaning Pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
219 90PBM52AP001_XB49 MCC Available 90PBM52AP001, Acid Cleaning Pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
220 90PBM52AP001 XB50 EPB Operated 90PBM52AP001, Acid Cleaning Pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
221 90PBM52AP001_XB91 Start Command 90PBM52AP001, Acid Cleaning Pump PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
222 90PBM52AP001_XB92 Stop Command 90PBM52AP001, Acid Cleaning Pump PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
223 90PBM52AP001 LPBS Start 90PBM52AP001, Acid Cleaning Pump PLC Field PLC DI Dry Contact Hard wired
224 90PBM53AP001 XB01 Run  Feedback 90PBM53AP001, Acid Cleaning Pump PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
225 90PBM53AP001_XB02 Off Feedback 90PBM53AP001, Acid Cleaning Pump PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
226 90PBM53AP001_XB48 MCC Disturb 90PBM53AP001, Acid Cleaning Pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
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227 90PBM53AP001 XB49 MCC Available 90PBM53AP001, Acid Cleaning Pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
228 90PBM53AP001_XB50 EPB Operated 90PBM53AP001, Acid Cleaning Pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
229 90PBM53AP001_XB91 Start Command 90PBM53AP001, Acid Cleaning Pump PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
230 90PBM53AP001_XB92 Stop Command 90PBM53AP001, Acid Cleaning Pump PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
231 90PBM53AP001 LPBS Start 90PBM53AP001, Acid Cleaning Pump PLC Field PLC DI Dry Contact Hard wired
232 90PBM61AP001_XB01 Run  Feedback 90PBM61AP001, Neutralization pit dewatering pump PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
233 90PBM61AP001_XB02 Off Feedback 90PBM61AP001, Neutralization pit dewatering pump PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
234 90PBM61AP001_XB48 MCC Disturb 90PBM61AP001, Neutralization pit dewatering pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
235 90PBM61AP001_XB49 MCC Available 90PBM61AP001, Neutralization pit dewatering pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
236 90PBM61AP001_XB50 EPB Operated 90PBM61AP001, Neutralization pit dewatering pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
237 90PBM61AP001_XB91 Start Command 90PBM61AP001, Neutralization pit dewatering pump PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
238 90PBM61AP001_XB92 Stop Command 90PBM61AP001, Neutralization pit dewatering pump PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
239 90PBM61AP001 LPBS Start 90PBM61AP001, Neutralization pit dewatering pump PLC Field PLC DI Dry Contact Hard wired
240 90PBM62AP001_XB01 Run  Feedback 90PBM62AP001, Neutralization pit dewatering pump PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
241 90PBM62AP001_XB02 Off Feedback 90PBM62AP001, Neutralization pit dewatering pump PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
242 90PBM62AP001_XB48 MCC Disturb 90PBM62AP001, Neutralization pit dewatering pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
243 90PBM62AP001_XB49 MCC Available 90PBM62AP001, Neutralization pit dewatering pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
244 90PBM62AP001_XB50 EPB Operated 90PBM62AP001, Neutralization pit dewatering pump PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
245 90PBM62AP001_XB91 Start Command 90PBM62AP001, Neutralization pit dewatering pump PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
246 90PBM62AP001_XB92 Stop Command 90PBM62AP001, Neutralization pit dewatering pump PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
247 90PBM62AP001 LPBS Start 90PBM62AP001, Neutralization pit dewatering pump PLC Field PLC DI Dry Contact Hard wired
248 90PBM81AP001_XB01 Run  Feedback 90PBM81AP001, hypochlorite dosing  pump to seawater intake PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
249 90PBM81AP001_XB02 Off Feedback 90PBM81AP001, hypochlorite dosing  pump to seawater intake PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
250 90PBM81AP001_XB48 MCC Disturb 90PBM81AP001, hypochlorite dosing  pump to seawater intake PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
251 90PBM81AP001_XB49 MCC Available 90PBM81AP001, hypochlorite dosing  pump to seawater intake PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
252 90PBM81AP001_XB50 EPB Operated 90PBM81AP001, hypochlorite dosing  pump to seawater intake PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
253 90PBM81AP001_XB91 Start Command 90PBM81AP001, hypochlorite dosing  pump to seawater intake PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
254 90PBM81AP001_XB92 Stop Command 90PBM81AP001, hypochlorite dosing  pump to seawater intake PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
255 90PBM81AP001 LPBS Start 90PBM81AP001, hypochlorite dosing  pump to seawater intake PLC Field PLC DI Dry Contact Hard wired
256 90PBM82AP001_XB01 Run  Feedback 90PBM82AP001, hypochlorite dosing  pump to seawater intake PLC MCC PLC DI Dry Contact Hard wired - - - - - - - MCC
257 90PBM82AP001_XB02 Off Feedback 90PBM82AP001, hypochlorite dosing  pump to seawater intake PLC MCC PLC DI Dry Contact Hard wired - - - - - - -
258 90PBM82AP001 XB48 MCC Disturb 90PBM82AP001, hypochlorite dosing  pump to seawater intake PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
259 90PBM82AP001_XB49 MCC Available 90PBM82AP001, hypochlorite dosing  pump to seawater intake PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
260 90PBM82AP001_XB50 EPB Operated 90PBM82AP001, hypochlorite dosing  pump to seawater intake PLC MCC PLC DI DI Dry Contact Hard wired - - - - - - -
261 90PBM82AP001_XB91 Start Command 90PBM82AP001, hypochlorite dosing  pump to seawater intake PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
262 90PBM82AP001 XB92 Stop Command 90PBM82AP001, hypochlorite dosing  pump to seawater intake PLC PLC MCC DO DO Dry Contact Hard wired - - - - - - -
263 90PBM82AP001 LPBS Start 90PBM82AP001, hypochlorite dosing  pump to seawater intake PLC Field PLC DI Dry Contact Hard wired
264 90PBM31AA601_XB01 FCV  Open Feed back 90PBM31AG001, Sodium Hypochlorite generator Inlet Flow Control Valve PLC Field PLC DI 24V DC Hard wired
265 90PBM31AA601_XB02 FCV  Close Feed back 90PBM31AG001, Sodium Hypochlorite generator Inlet Flow Control Valve PLC Field PLC DI 24V DC Hard wired
266 90PBM31AA601_X Position Feedback 90PBM31AG001, Sodium Hypochlorite generator Inlet Flow Control Valve PLC Field PLC AI 4 - 20 mA Hard wired
267 90PBM31AA601_XB11 FCV  Open / Close Command 90PBM31AG001, Sodium Hypochlorite generator Inlet Flow Control Valve PLC PLC Field AO 4 - 20 mA Hard wired - % 0-100 - - - -
268 90PBM32AA601_XB01 FCV  Open Feed back 90PBM32AG001B, Sodium Hypochlorite generator Inlet Flow Control Valve PLC Field PLC DI 24V DC Hard wired
269 90PBM32AA601_XB02 FCV  Close Feed back 90PBM32AG001B, Sodium Hypochlorite generator Inlet Flow Control Valve PLC Field PLC DI 24V DC Hard wired
270 90PBM32AA601_X Position Feedback 90PBM32AG001B, Sodium Hypochlorite generator Inlet Flow Control Valve PLC Field PLC AI 4 - 20 mA Hard wired
271 90PBM32AA601_XB11 FCV  Open / Close Command 90PBM32AG001B, Sodium Hypochlorite generator Inlet Flow Control Valve PLC PLC Field AO 4 - 20 mA Hard wired - % 0-100 - - - -
272 90PBM31AA602_XB01 Open Feedback 90PBM31AG001,Sodium Hypochlorite generator outlet SOV PLC Field PLC DI Dry Contact Hard wired - - - - - - -
273 90PBM31AA602_XB02 Close Feedback 90PBM31AG001,Sodium Hypochlorite generator outlet SOV PLC Field PLC DI Dry Contact Hard wired - - - - - - -
274 90PBM31AA602_XB91 Open / Close command 90PBM31AG001,Sodium Hypochlorite generator outlet SOV-Coil -1 PLC PLC Field DO DO Dry Contact Hard wired - - - - - - -
275 90PBM31AA602_XB92 Open / Close command 90PBM31AG001,Sodium Hypochlorite generator outlet SOV-Coil-2 PLC PLC Field DO DO Dry Contact Hard wired - - - - - - -
276 90PBM32AA602_XB01 Open Feedback 90PBM32AG001,Sodium Hypochlorite generator outlet SOV PLC Field PLC DI Dry Contact Hard wired - - - - - - -
277 90PBM32AA602_XB02 Close Feedback 90PBM32AG001,Sodium Hypochlorite generator outlet SOV PLC Field PLC DI Dry Contact Hard wired - - - - - - -
278 90PBM32AA602_XB91 Open / Close command 90PBM32AG001,Sodium Hypochlorite generator outlet SOV-Coil -1 PLC PLC Field DO DO Dry Contact Hard wired - - - - - - -
279 90PBM32AA602_XB92 Open / Close command 90PBM32AG001,Sodium Hypochlorite generator outlet SOV- Coil-2 PLC PLC Field DO DO Dry Contact Hard wired - - - - - - -
280 90PBM21AA603_XB91 Open Command 90PBM21AP001,22AP001,Booster pump bypass Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
281 90PBM21AA603_XB92 Close Command 90PBM21AP001,22AP001,Booster pump bypass Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
282 90PBM21AA603_XB01 Open Feedback 90PBM21AP001,22AP001,Booster pump bypass Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
283 90PBM21AA603 XB02 Close Feedback 90PBM21AP001,22AP001,Booster pump bypass Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
284 90PBM21AA603_XB49 Remote / Local 90PBM21AP001,22AP001,Booster pump bypass Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
285 90PBM21AA603_XB50 Actuator disturbed 90PBM21AP001,22AP001,Booster pump bypass Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
286 90PBM40AA601_XB91 Open Command 90PBM40BB001, Hypo Tank Inlet  Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
287 90PBM40AA601 XB92 Close Command 90PBM40BB001, Hypo Tank Inlet  Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
288 90PBM40AA601_XB01 Open Feedback 90PBM40BB001, Hypo Tank Inlet  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
289 90PBM40AA601_XB02 Close Feedback 90PBM40BB001, Hypo Tank Inlet  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
290 90PBM40AA601_XB49 Remote Local 90PBM40BB001, Hypo Tank Inlet  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
291 90PBM40AA601 XB50 Actuator disturbed 90PBM40BB001, Hypo Tank Inlet  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
292 90PBM40AA602_XB91 Open Command 90PBM40BB001, Hypo Tank Outlet  Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
293 90PBM40AA602_XB92 Close Command 90PBM40BB001, Hypo Tank Outlet  Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
294 90PBM40AA602_XB01 Open Feedback 90PBM40BB001, Hypo Tank Outlet  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
295 90PBM40AA602 XB02 Close Feedback 90PBM40BB001, Hypo Tank Outlet  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
296 90PBM40AA602_XB49 Remote / Local 90PBM40BB001, Hypo Tank Outlet  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
297 90PBM40AA602_XB50 Actuator disturbed 90PBM40BB001, Hypo Tank Outlet  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
298 90PBM40AA603_XB91 Open Command 90PBM40BB002, Hypo Tank Inlet  Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
299 90PBM40AA603_XB92 Close Command 90PBM40BB002, Hypo Tank Inlet  Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
300 90PBM40AA603_XB01 Open Feedback 90PBM40BB002, Hypo Tank Inlet  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
301 90PBM40AA603_XB02 Close Feedback 90PBM40BB002, Hypo Tank Inlet  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
302 90PBM40AA603_XB49 Remote / Local 90PBM40BB002, Hypo Tank Inlet  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
303 90PBM40AA603_XB50 Actuator disturbed 90PBM40BB002, Hypo Tank Inlet  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
304 90PBM40AA604_XB91 Open Command 90PBM40BB002, Hypo Tank Outlet  Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
305 90PBM40AA604_XB92 Close Command 90PBM40BB002, Hypo Tank Outlet  Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
306 90PBM40AA604_XB01 Open Feedback 90PBM40BB002, Hypo Tank Outlet  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
307 90PBM40AA604_XB02 Close Feedback 90PBM40BB002, Hypo Tank Outlet  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
308 90PBM40AA604_XB49 Remote / Local 90PBM40BB002, Hypo Tank Outlet  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
309 90PBM40AA604_XB50 Actuator disturbed 90PBM40BB002, Hypo Tank Outlet  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
310 90PBM41AA601_XB91 Open Command 90PBM41AP001, Continuous Dosing Pump discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
311 90PBM41AA601_XB92 Close Command 90PBM41AP001, Continuous Dosing Pump discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
312 90PBM41AA601_XB01 Open Feedback 90PBM41AP001, Continuous Dosing Pump discharge  Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
313 90PBM41AA601_XB02 Close  Feedback 90PBM41AP001, Continuous Dosing Pump discharge MotorizedValve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
314 90PBM41AA601_XB49 Remote / Local 90PBM41AP001, Continuous Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
315 90PBM41AA601_XB50 Actuator disturbed 90PBM41AP001, Continuous Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
316 90PBM41AA601_II Position Feedback 90PBM41AP001, Continuous Dosing Pump discharge Motorized Valve PLC Field PLC AI 4 - 20 mA Hard wired
317 90PBM42AA601_XB91 Open Command 90PBM42AP001, Continuous Dosing Pump discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
318 90PBM42AA601_XB92 Close Command 90PBM42AP001, Continuous Dosing Pump discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
319 90PBM42AA601_XB01 Open Feedback 90PBM42AP001, Continuous Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
320 90PBM42AA601_XB02 Close Feedback 90PBM42AP001, Continuous Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
321 90PBM42AA601_XB49 Remote / Local 90PBM42AP001, Continuous Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
322 90PBM42AA601 XB50 Actuator disturbed 90PBM42AP001, Continuous Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
323 90PBM42AA601_II Position Feedback 90PBM42AP001, Continuous Dosing Pump discharge Motorized Valve PLC Field PLC AI 4 - 20 mA Hard wired
324 90PBM43AA601_XB91 Open Command 90PBM43AP001, Shock Dosing Pump discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
325 90PBM43AA601_XB92 Close Command 90PBM43AP001, Shock Dosing Pump discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
326 90PBM43AA601 XB01 Open Feedback 90PBM43AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
327 90PBM43AA601_XB02 Close Feedback 90PBM43AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
328 90PBM43AA601_XB49 Remote / Local 90PBM43AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
329 90PBM43AA601_XB50 Actuator disturbed 90PBM43AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
330 90PBM43AA602_XB91 Open Command 90PBM43AP001,44AP001,45AP001, Shock Dosing Pump discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
331 90PBM43AA602_XB92 Close Command 90PBM43AP001,44AP001,45AP001, Shock Dosing Pump discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
332 90PBM43AA602_XB01 Open Feedback 90PBM43AP001,44AP001,45AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
333 90PBM43AA602 XB02 Close Feedback 90PBM43AP001,44AP001,45AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
334 90PBM43AA602_XB49 Remote / Local 90PBM43AP001,44AP001,45AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
335 90PBM43AA602_XB50 Actuator disturbed 90PBM43AP001,44AP001,45AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
336 90PBM43AA602_II Position Feedback 90PBM43AP001,44AP001,45AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC AI 4 - 20 mA Hard wired
337 90PBM44AA601 XB91 Open Command 90PBM44AP001, Shock Dosing Pump discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
338 90PBM44AA601_XB92 Close Command 90PBM44AP001, Shock Dosing Pump discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
339 90PBM44AA601_XB01 Open Feedback 90PBM44AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
340 90PBM44AA601_XB02 Close Feedback 90PBM44AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
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341 90PBM44AA601 XB49 Remote / Local 90PBM44AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
342 90PBM44AA601_XB50 Actuator disturbed 90PBM44AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
343 90PBM44AA602_XB91 Open Command 90PBM43AP001,44AP001,45AP001, Shock Dosing Pump discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
344 90PBM44AA602_XB92 Close Command 90PBM43AP001,44AP001,45AP001, Shock Dosing Pump discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
345 90PBM44AA602 XB01 Open Feedback 90PBM43AP001,44AP001,45AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
346 90PBM44AA602_XB02 Close Feedback 90PBM43AP001,44AP001,45AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
347 90PBM44AA602_XB49 Remote / Local 90PBM43AP001,44AP001,45AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
348 90PBM44AA602_XB50 Actuator disturbed 90PBM43AP001,44AP001,45AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
349 90PBM44AA602_II Position Feedback 90PBM43AP001,44AP001,45AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC AI 4 - 20 mA Hard wired
350 90PBM45AA601_XB91 Open Command 90PBM45AP001, Shock Dosing Pump discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
351 90PBM45AA601_XB92 Close Command 90PBM45AP001, Shock Dosing Pump discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
352 90PBM45AA601_XB01 Open Feedback 90PBM45AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
353 90PBM45AA601_XB02 Close Feedback 90PBM45AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
354 90PBM45AA601_XB49 Remote / Local 90PBM45AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
355 90PBM45AA601_XB50 Actuator disturbed 90PBM45AP001, Shock Dosing Pump discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
356 90PBM46AA601_XB91 Open Command 90PBM46AP001, Dosing Pump to PTP discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
357 90PBM46AA601_XB92 Close Command 90PBM46AP001, Dosing Pump to PTP discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
358 90PBM46AA601_XB01 Open Feedback 90PBM46AP001, Dosing Pump to PTP discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
359 90PBM46AA601_XB02 Close Feedback 90PBM46AP001, Dosing Pump to PTP discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
360 90PBM46AA601_XB49 Remote / Local 90PBM46AP001, Dosing Pump to PTP discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
361 90PBM46AA601_XB50 Actuator disturbed 90PBM46AP001, Dosing Pump to PTP discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
362 90PBM46AA601_II Position Feedback 90PBM46AP001, Dosing Pump to PTP discharge Motorized Valve PLC Field PLC AI 4 - 20 mA Hard wired - - - - - - -
363 90PBM47AA601_XB91 Open Command 90PBM47AP001, Dosing Pump to PTP discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
364 90PBM47AA601_XB92 Close Command 90PBM47AP001, Dosing Pump to PTP discharge Motorized Valve PLC PLC Field DO Dry Contact Hard wired - - - - - - -
365 90PBM47AA601_XB01 Open Feedback 90PBM47AP001, Dosing Pump to PTP discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
366 90PBM47AA601_XB02 Close Feedback 90PBM47AP001, Dosing Pump to PTP discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
367 90PBM47AA601_XB49 Remote / Local 90PBM47AP001, Dosing Pump to PTP discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
368 90PBM47AA601_XB50 Actuator disturbed 90PBM47AP001, Dosing Pump to PTP discharge Motorized Valve PLC Field PLC DI Dry Contact Hard wired - - - - - - -
369 90PBM47AA601_II Position Feedback 90PBM47AP001, Dosing Pump to PTP discharge Motorized Valve PLC Field PLC AI 4 - 20 mA Hard wired - - - - - - -
370 90PBM30UP001_II Inverter 1 Output Current 90PBM30UP001 , UPS 1 PLC UPS Panel PLC AI 4-20mA Hard wired - A
371 90PBM31UP001 II Inverter 2 Output Current 90PBM31UP001 , UPS 2 PLC UPS Panel PLC AI 4-20mA Hard wired - A
372 90PBM30UP001_V Inverter 1 Output Voltage 90PBM30UP001 , UPS 1 PLC UPS Panel PLC AI 4-20mA Hard wired - V 230VAC
373 90PBM31UP001_V Inverter 2 Output Voltage 90PBM31UP001 , UPS 2 PLC UPS Panel PLC AI 4-20mA Hard wired - V 230VAC
374 90PBM30UP001_F Inverter 1 Output Frequency 90PBM30UP001 , UPS 1 PLC UPS Panel PLC AI 4-20mA Hard wired - Hz 50Hz
375 90PBM31UP001 F Inverter 2 Output Frequency 90PBM31UP001 , UPS 2 PLC UPS Panel PLC AI 4-20mA Hard wired - Hz 50Hz
376 90PBM30UP001_V UPS Battery Low 90PBM30UP001 , UPS PLC UPS Panel PLC DI Dry Contact Hard wired - V 
377 90PBM30UP001_XB48 Load on static bypass 90PBM30UP001 , UPS PLC UPS Panel PLC DI Dry Contact Hard wired - - - - - - - -
378 90PBM30IN001_V  Rectifier 1 Trip 90PBM30RT001 , RECT 1 PLC UPS Panel PLC DI Dry Contact Hard wired - - - - - - - -
379 90PBM31IN001_V  Rectifier 2Trip 90PBM31IRT001 , RET 2 PLC UPS Panel PLC DI Dry Contact Hard wired - - - - - - - -
380 90PBM30IN001_T Inverter 1 Trip 90PBM30IN001 , INV 1 PLC UPS Panel PLC DI Dry Contact Hard wired - - - - - - - -
381 90PBM31IN001_T Inverter 2 Trip 90PBM31IN001 , INV 2 PLC UPS Panel PLC DI Dry Contact Hard wired - - - - - - - -
382 90PBM30CB001_XB48 ACDB 1 incomer Tripped 90PBM30UP001 , UPS 1 PLC ACDB Inc. PLC DI Dry Contact Hard wired - - - - - - - -
383 90PBM31CB001_XB49 ACDB 2 incomer Tripped 90PBM31UP001 , UPS 2 PLC ACDB Inc. PLC DI Dry Contact Hard wired - - - - - - - -
384 90PBM30UP001_XB48 Static Bypass failure 90PBM30UP001 , UPS PLC UPS Panel PLC DI Dry Contact Hard wired - - - - - - - -
385 90PBM30IN001_F Inverter 1 Fan Trip 90PBM30IN001 , INV 1 PLC UPS Panel PLC DI Dry Contact Hard wired - - - - - - - -
386 90PBM31IN001_F Inverter 2 Fan Trip 90PBM31IN001 , INV 2 PLC UPS Panel PLC DI Dry Contact Hard wired - - - - - - - -
387 90PBM30PLC002 PLC, cooling fan fail 90PBM30PLC002 PLC PLC PLC PLC DI Dry Contact Hard wired - - - - - - - -
388 90PBM30PLC003 230V/24vDc converter fail 90PBM30PLC002 PLC PLC PLC PLC DI Dry Contact Hard wired - - - - - - - -
389 90PBM30PLC004 24V Dc overvoltage 90PBM30PLC002 PLC PLC PLC PLC DI Dry Contact Hard wired - - - - - - - -
390 90PBM30PLC005 24V Dc under voltage 90PBM30PLC002 PLC PLC PLC PLC DI Dry Contact Hard wired - - - - - - - -
391 90PBM30PLC006 24V DC SOV voltage 90PBM30PLC002 PLC PLC PLC PLC DI Dry Contact Hard wired - - - - - - - -
392 90PBM30PLC007 SOV  U/V 90PBM30PLC002 PLC PLC PLC PLC DI Dry Contact Hard wired - - - - - - - -
393 90PBM30PLC008 SOV O/V 90PBM30PLC002 PLC PLC PLC PLC DI Dry Contact Hard wired - - - - - - - -

SIGNAL TYPE CHANNEL DENSITY CHANNEL DENSITY( 
EXCLUDING 20% SPARE )   IO COUNT BACK UP PANEL IO COUNT Total IO count IO modules 

with 20% spare
IO modulewith 
10% or 1spare

REDUNDANCY IO 
COUNT:1

REDUNDANCY IO 
COUNT:1

REDUNDANCY IO 
Module:1+ 20% 

spare

REDUNDANCY IO 
Modle:100%

AI 8 6 85 0 85 14 15 5 5 1 1
AO 4 3 4 0 4 1 2 2 2 1 1
DI 32 25 226 17 243 10 11 70 70 3 3
DO 32 25 78 56 134 5 6 50 50 2 2

CHANNEL DENSITY IO MODULES REDUNDANCY IO Module:1+ 20% spare
REDUNDANCY IO Modle:2 + 

20% spare
Total Total IO count

8 15 1 1 17 135
4 2 1 1 4 15

32 11 3 3 16 522
32 6 2 2 10 332
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DEPT. 
--�

CODE 
A�

SCALE 
-�

WEIGHT(KG) 
-�

REF DRG. 
-�

ITEM 
-�

����
��
������
��


�����
�����
�������
����� 

� DATESIGNNAME

PREP V.YONG� � �
CHKD K.TAY� � �
APPD D.TAN� � �

DEPT. � � � � � � CARD 
CODE 

-�

DRAWING NO. 

������������74������
REV 

��SIGN� � � � � � �
DATE� � � � � � �   NO. OF SHEETS 23 EXCLUDING COVER PAGE  

)�

Operational philosophy in the FUNCTIONAL 
BLOCK DIAGRAM (FLOW CHART) and CAUSE
& EFFECT shall be same.
M/s Denora to confirm.

1) Indicate page number in each page.
2) header and footer with subject shall be given in
each page as 'Page-1 of n' format.
3) This is BHEL comments, pls incorporate the
comments and submit as Rev-0. If any discussion
required pls call sh madhav.
4) other comments marked inside.

�B�B�

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 
2019.12.2
1 09:42:57 
+05'30'
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B

M/S DENORA TO CLARIFY & INCLUDE :
1. HOW THE TRAIN & Tank selection WILL BE
SELECTED.
2. WHICH DRIVES SHALL BE ACTIVE AFTER
SELECTION OF WHICH TRAIN.
LIST THEM SEQUENTIALLY.
3.WHICH DRIVES ARE COMMON FOR BOTH
THE TRAINS.
4. VENDOR TO MARK THE Reference PID NO
ON WHICH THE DRIVES and instruments ARE
associated.
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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

0

2

DATASHEET FOR UPS

9

1.GA drawing of 
UPS 
panel,ACDB,Batt
ery dimensions 
shall be provided. 
2.QAP,FAT,SAT 
for UPS shall 
also be provided. 

1.The signal exchange list between PLC and 
UPS shall be included. 
2.Online BHMS shall be provided. 
3.Transducers shall be provided for giving 
4-20mA isolated signals for PLC 
4.PF contacts for alarms/faultshall be 
provided for use in PLC. 
5.Redundant feeder shall be provided for 
each load. 
6.Surge protection Device shall be provided 
at input side of each UPS and SVS 
7.Separate UPS shall be provided for RIO 
panel. 
8.Battery Junction Box with 
MCCB,Voltmeter & current meter. 

The attached 
editable documents 
of UPS load 
calculation and 
battery sizing shall be 
submitted as PDF. 

A0

??

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 

2018.03.
14 
13:27:05 
+05'30'
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PROJECT:

CONTRACTOR:

BIDDER/ VENDOR:

DATASHEET FOR: BHEL DOC. NO. : 0

1 Make HITACHI HI-REL
2 Rating 6 KVA / 4.8 KW
3 Configuration Parallel Redundant UPS system with Bypass Transformer 
4 & SSVS + Common Battery Bank
5 Audible Noise @ 1 meter distance 60 dbA at 1 meter distance
6 Enclosure Protection IP - 41
7 Finish Colour RAL - 7032 
8 Cable Entry Bottom
9 Type of cooling Natural

10 Testing Standards IEC 62040-3
11 Design Ambient Temperature 50 deg. C
12 Relative Humidity 95% RH Non-Condensing
13 Altitude 1000 meter from MSL 
14 Input Phase / Wire 3 PH, 3 WIRE
15 Input Voltage 415 V
16 Voltage Tolerance +10%, - 10%
17 Input Frequency 50 HZ
18 Frequency Tollerance ± 5% 
19 Power Factor (Approx. at rated load) 0.8
20 Rectifier Unit SCR based 
21 DC Voltage (Nominal Voltage) 220 V DC
22 Voltage Range 190 V DC - 290 V DC
23 Float Voltage During detailed engg
24 Boost Voltage During detailed engg
25 Charging Type Automatic Float / Boost mode selection with current limit
26 Voltage Regulation ± 1%
27 Ripple With Batteries 1% RMS
28 Ripple Without Batteries 2% RMS
29 Power Walk in time 10 - 30 Sec.
30 Type Designation IGBT based PWM Inverter
31 Rating (at specified ambient) 6 KVA/ 4.8 KW
32 Output Voltage / No. of Phase 240 V AC, 1 PHASE
33 Voltage Regulation ± 1% (Steady State)
34 Range of adjustment of output voltage ± 5% at rated load
35 Frequency 50HZ
36 Frequency Regulation ± 0.1% (Internal Oscillator)
37 Synchronizing Range 47HZ - 53HZ
38 Slew Rate 1Hz / Second 
39 Inverter Efficiency 90% at 100% load
40 Voltage Waveform Sinusoidal
41 Load Power Factor 0.6 lag to Unity within KVA & KW rating
42 Load crest factor  3 : 1
43 Harmonic Distortion at rated load < 3% for Linear Load
44 < 5% for Non-Linear Load
45 Recovery time after load change (100%-0-100%) Recovers to 98% in < 20 msec for single system
46 Over loading capacity & duration 125% for 10 min,
47 150% for 60 sec.
48 Fuse Clearing (<1/4th cycle) 25% rated (Semiconductor type)
49 10% rated (High Speed type)
50 No. of Static switch Two in each UPS system
51 Type of static switch Fully rated, Solid State employing back to back 
52 connected thyristors.
53 Transfer Time < 4 msec in Synch Mode
54 < 20 msec In Asynch Mode
55 Over loading capacity & duration 125% for 10 min,
56 150% for 60 sec.
57 Short circuit capacity & duration 300% for 4 msec
58 Make KAYCEE/SULZER
59 Type Designation Make before break
60 Rating During Detailed engg.

MANUAL BYPASS 
SWITCH

STATIC SWITCH

ELECTRO CHLORINATION PACKAGE

UPS

DE NORA INDIA LIMITED

2x660MW ENNORE SEZ COAL BASED STPP

DATASHEET FOR UPS
BHARAT HEAVY ELECTRICALS LIMITED

SYSTEM DATE

ENVIRONMENTAL

UPS INPUT POWER 
SUPPLY 

RECTIFIER/ 
CHARGER

INVERTER

PE-V11-412-174-A109

R
E
V

1

As per ISO 3746 
shall be included.

1.Inrush  shall be 
taken as 300% of 
steady state load 
lasting for 
100milliseconds. 
2.Spare feeders 
of atleast 20% of 
the total number 
of feeders with 2 
nos. minimum 
spare feeder of 
each rating shall 
be built in.

Please include 
the following:- 
1.200% for 10 
seconds  
2.300% for 4ms"<4ms or less" 

shall be 
mentioned.

Please include 
the following:- 
1.200% for 10 
seconds  
2.300% for 4ms

Please include 
the following:- 
1.at 100% load 1 
P.F/0.8P.F=>91% 
2.at 75% 
load=>90% 
3.at 50% 
load=>89%

Please include the 
following:- 
1.Cooling:-
Natural 
convection or 
forced cooling 
using redundant 
fans.Equipment to 
be designed for 
operation with 
full load even 
without cooling 
availability. 
2.SCR derating

Please include the 
following:- 
1.capacity 
(Peak):-1000% of 
continous rating 
for 5 cycles 
2.Transient 
voltage 
tolerance:-340volt
s peak above the 
normal line 
voltage. 
3.Cooling:-natural 
or forced 
circulation using 
redundant fans

Please provide.

Please provide.
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61 Make / Model HBL/ AMCO
62 Type of Battery cell NI-CD- KPH
63 AH Rating 173 cells - KPH 57 P
64 No. of Cells / Battery 173 cells
65 Nominal Cell Voltage 1.2 V/cell
66 End Cell Voltage 1.1 V/cell
67 Back-Up time 60 mins
68 No. of battery banks One
69 UPS to Battery Cable 5 meter Uninyvin Cable
70 Make HITACHI HI-REL
71 Type Designation SSVS ( AUX )
72 Rating 6KVA / 4.8KW
73 Input Output Voltage ( SSVS ) 240V / 240V, 1ph
74 Accuracy of Stabilizer +/-2%
75 Isolation X'mer Voltage Ratio / Freq. 415V, 3ph 50Hz / 240, 1ph 50 Hz

NOTES :

BYPASS 
TRANSFORMER & 

SOLID STATE 
VOLTAGE 

STABILIZER

BATTERY

2

Datasheet of the  
following shall 
be included:- 
1. Inverter o/p 
ammeter 
2.Inverter o/p 
voltmeter 
3.O/p KVA 
4.Input voltmeter 
5.Frequency 
meter. 
6.Power factor 
meter. 

The  following indications shall be included as 
minimum:- 
1.DC Voltage to the inverter-Low 
2.DC Voltage to the inverter-High 
3.Loss of DC input to the inverter. 
4.Inverter o/p voltage-High 
5.Inverter o/p voltage-Low 
6.Inverter A/Inverter-B not synchronised with 
AC source 
7.Automatic transfer to AC source.Blown Fuse 
or Tripped Breaker 
8.Inverter A/inverter B feeding 100% load 
9.Standby source feeding 100% UPS loads 
10.Redundant fan failure and temperature high 

The following 
4-20mA signals 
shall be provided 
to PLC:- 
1.Inverter A&B 
output voltages 
2.Inverter A&B 
output currents 
3.Inverter A&B 
output frequency 

The  following 
alarms shall be 
provided to 
DCS:- 
1.Rectifier-1 Trip 
2.Inverter-2 Trip 
3.UPS battery 
low 
4.Rectifier -2 
Trip 
5.Inverter-2 Trip 
6.Load on Static 
Bypass 
7.Static Bypass 
failure 
8.ACDB-1 
Incomer Tripped. 
9.ACDB-2 
Incomer Tripped 
10.UPS Fan-1 
Tripped. 
11.UPS-2 
Tripped. 

The following shall be included for Batteries: 
1.Expected service life is greater than 20 years when operated on float or trickle 
charge. 
ii. Low maintenance  - minimal topping up frequency and self - discharge. 
iii. Capable of rapid recharging. 
iv. Transparent containers for ease of inspection and maintenance. 
v. Battery racks provided for battery shall be 2 tier made from heavy teak wood to 
bear 150% over load, anti acid paint etc. 
vi. One no. 2 sided Folding Aluminium ladder (height 180 cm) for maintenance & 
removal of battery cells and mounting bracket for ladder shall be provided by 
bidder with each battery set. 

One complete set of all accessories and devices required for maintenance and testing 
of 
batteries shall be supplied for each set of the batteries of each unit/plant auxiliary 
system. 
Each set include at least the following: 
a) Hydrometer 5 Nos 
b) Set of hydrometer syringes suitable for 
the vent holes in different cells 5 Nos 
c) Thermometer for measuring electrolyte temperature 5 Nos 
d) Specific gravity correction chart 5 Nos 
e) Wall mounting type holder made of teak woodfor 
hydrometer & thermometer 5 Nos 
f) cell testing voltmeter(3-0-3 V) 5 Nos 
g) Alkali mixing jar 5 Nos 
h) Rubber aprons 5 Nos 
i) Pair of rubber gloves 5 Nos 
j) Set of spanners 5 Nos 
k) No smoking notice for each battery room 2 Nos 
l) Goggles (industrial) 5 Nos 
m) Instruction card 10 Nos 
n) Minimum and maximum temperature indicator 
for battery room 1 No. 
o) Cell lifting facility 1 Set 
p) Vent Caps 2 set 
q) Terminal Bolts & Washers 1 Set 
r) Plastic Filling Bottles 10 No 
s) Alkali resistant funnel & Mugs 10 Nos. 

The following shall be 
included:- 
The stabilizer shall meet the 
following characteristics as a 
minimum 
- Fast rate of correction - 
within 5 cycles 
- Output distortion - less than 
5% under worst conditions 
- Efficiency - better than 95% 
- Overload Capacity  - 300% 
for 200 mSec. 

Datasheet of 
ACDB shall be 
included.
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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

0
BHEL DOC NO:
PE-V11-412-174-A139

Data sheet for valves for Electro 
chlorination plant 

PE-V11-412-174-A139 REV 0

PA
AC

RF

78

Page 1 of 79

1) The actuator (both elect and pneumatic) 
make shall be Rotork/Limitorque/Auma. Avcon 
and Marsh make actuator is not acceptable. 
2) All the actuator shall be inline with spec 
(copy enclosed). 
3) Add page number like (Page 1 of N).

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 
2020.11.0
2 10:02:35 
+05'30'
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DATASHEET 

Serial No. TDS-V21-E

Wafer Check VALVE 
Features
 
- Strength concerns of plastic wafer check are resolved using stress analysis. 
- Corrosion resistance is improved by all-plastic wetted part and coated spring. 
- Weight is 1/3 to 1/5 of that of metal type. 
- 
 

Stopper-integrated structure eliminates the use of gasket during piping,  
allowing cost reduction. 

 
 
 

Basic specifications 

- Valve Type Wafer Check Valve 
- Size 80 mm � 300 mm (3 inch � 12 inch) 
- Body Material U-PVC  (Conforming to ASTM D1784 Cell Classification 12454A) 
- Seal Material / O-ring EPDM, FKM 
- Connection / Wafer JIS B2220 10K, DIN/EN1092-1, ANSI B16.5 

 
 

 
 
 

Note :  
 

Certificate / Approval / Directive  
PED, ABS, NSF/ANSI61 
“For details of applicable products, please consult us.” 
 
 
 
 
 

80mm-200mm 250mm, 300mm

U-PVC 0  ~   50 {  30~120 } 1.0 { 150 } 0.6 {85 }

Body
Material  (Normal temperature)  MPa {psi }

Maximum working pressure

The maximum working pressure is the value including the water hammer pressure. Be careful that the maximum working pressure 
is not exceeded during use. 
The wafer check valve is most suited for water and sea water lines. When it is used for a chemical line, contact us to check the 
chemical resistance. 
They can be used for both horizontal and vertical pipes, but make sure during installation that the arrow direction of the valve body 
is aligned with the flow direction of the fluid. 

*Concerning the allowable pressure for each temperature and material, see the technical documents at the next page of this sheet. 
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DATASHEET 

Serial No. TDS-V21-E

WAFER CHECK VALVE WAFER CHECK VALVE
MANUAL  80mm - 200mm MANUAL  250mm , 300mm

TEMP. C { F} TEMP. C { F}
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Working pressure vs. Temperature  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Make sure that the temperature and pressure are within the working range during operation. 
(If the tolerance range is exceeded during use, the valve may be damaged.) 
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DATASHEET 

Serial No. TDS-V21-E

JIS, DIN (Unit: mm)

80 3 47 144 63 22.6 150 8 160 8
100 4 52 175 70 34.9 175 8 180 8
125 5 77 190 76 50.9 210 8 210 8
150 6 92 220 82 64.8 240 8 240 8
200 8 132 279 101 93.6 290 12 295 8
250 10 177 333 114 129.0 355 12 350 12
300 12 217 378 115 165.6 400 16 400 12

mm lLDd

JIS 10K

inch D nnD

DIN PN10

 (Unit: inch)

3 80 1.85 5.67 2.48 0.89 6.00 4
4 100 2.05 6.89 2.76 1.37 7.50 8
5 125 3.03 7.76 2.99 2.00 8.50 8
6 150 3.62 8.74 3.23 2.55 9.51 8
8 200 5.20 10.98 3.98 3.69 11.75 8

10 250 6.97 13.39 4.49 5.08 14.25 12
12 300 8.54 16.14 4.53 6.52 17.01 12

inch l D n

ANSI Class150

Lmm d D

Product dimension 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(SPRING TYPE) 

125mm (5”), 150mm (6”), 250mm (10”), 300mm (12”) 

80mm (3”), 100mm (4”), 200mm (8”) 

The shape and appearance of the assembly differ a little with 
nominal size and a connection standard of this drawing. 

Flange Center 

Path Center 

FLOW 

E - E 
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DATASHEET 

Serial No. TDS-V21-E

QTY MATERIAL QTY MATERIAL

1 BODY 1 7 I BOLT 1 Chromized STEEL

2 DISC 1 Unichrome

3 STOPPER 1 8 SPRING 1 SWP-B  PTFE Coating

4 SHAFT 1 Used for Spring Type only

5 SHAFT PLUG 1 9 O-RING ( A ) 3

6 BOLT 2 10 O-RING ( B ) 1

11 O-RING ( C ) 1

PART NO./NAME PART NO./NAME

PVC

EPDM, FKM

 

Parts list 

 

 
 

125mm (5”), 150mm (6”), 250mm (10”), 300mm (12”) 125mm (5”), 150mm (6”), 250mm (10”), 300mm (12”) 

80mm (3”), 100mm (4”), 200mm (8”) 

SPRING TYPE 

E - E 

E - E 
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DATASHEET 

Serial No. TDS-V21-E

FULL-OPEN Cv VALUE

mm 80 100 125 150 200 250 300
inch 3 4 5 6 8 10 12
FULL-OPEN
Cv VALUE 137 200 372 663 1225 2061 3017

WAFER CHECK VALVE
FLANGED (JIS10K) UNIT: mm

SIZE 80 100 125 150 200 250 300

SCREW SIZE (d) M16 M16 M20 M20 M20 M22 M22

NO.OF FLANGE HOLES 8 8 8 8 12 12 16

FLANGE THICKNESS 22 22 24 26 28 30 30

WAFER CHECK VALVE (L) 150 160 175 185 210 230 230

WAFER CHECK VALVE UNIT : kg

80 3
100 4
125 5
150 6
200 8
250 10
300 12

mm inch

12.0
7.6
4.6
2.9
2.1
1.8
1.0

U-PVC

FLANGED(JIS 10K)

Cv value for each opening degree 
 
 
 
 
 
 
 
 
 
 
 
 

Pipe bolt dimensions (Reference: recommended data) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The above values indicate the bolt dimensions when an AV TS flange is used. 
 
 
 

Product weight 
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DATASHEET 

Serial No. TDS-V21-E

V MANUAL VALVE WC WAFER CHECK ZZ NONE U U-PVC E EPDM W WAFER D DIN 080 80mm

V FKM A ANSI

1 JIS 10K 300 200mm

WUZZ *WCV

: :: : : : : :

* ***

ACTUATION TYPE OPERATING
 SYSTEM

BODY
 MATERIAL

SEAL
 MATERIAL CONNECTION STANDARD SIZE

Product model code list 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Installation, Operation and Maintenance Manual 
 

"For details of Installation, Operation and Maintenance, please refer IOM at below link" 
 
 
http://www.asahi-yukizai.co.jp/en/product/mt_pdf/a_manual_Valve_4_02.pdf 
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DATASHEET 

Serial No. TDS-V22-E

15mm - 50mm 80mm - 100mm Flanged Socket Threaded

U-PVC 0  ~   50 {  30~120 } 1.0 { 150 } 0.7 { 100 }
C-PVC 0  ~   90 {  30~195 } 1.0 { 150 } 0.7 { 100 }

PP -20  ~   80 {   -5~175 } 1.0 { 150 } 0.5 {  70 }

PVDF -20  ~ 100 {   -5~210 } 1.0 { 150 } 0.7 { 100 }

Body
Material

 (Normal temperature)  MPa {psi }
Maximum working pressure

Connection method

BALL CHECK VALVE
Features
 
- 
 
 

Plastic valve with high resistance to both internal and external corrosion 
caused by sea water, various ACIDS and ALKALIS and other 
chemicals. 

- Flow passage structure with low fluid resistance. 
- 
 

Small parts quantity and a single connection reduce external stress 
effects, allowing high finishing accuracy. 

- 
 

Lightweight and small size allow installation in narrow spaces and 
facilitate disassembled cleaning. 

 
 
 
 

Basic specifications 

- Valve Type Ball Check Valve 
- Size 15 mm � 100 mm (1/2 inch � 4 inch) 
- Body Material U-PVC (Conforming to ASTM D1784 Cell Classification 12454A) 

C-PVC (Conforming to ASTM D1784 Cell Classification 23567-A) 
PP  (Conforming to ASTM D4101 Cell Classification PP0210B67272) 
PVDF (Conforming to ASTM D3222 Cell Classification Type II) 

- Seal Material / Seat EPDM, FKM etc. 
- Connection / Flanged JIS B2220 5K, JIS B2220 10K, ANSI B16.5 

Socket JIS B2220, DIN/EN1092-1, ANSI B16.5 
Threaded Rc, Rp, NPT 

 

 
Note :  

 
 

* 
 
* 

 
 
 

The maximum working pressure is the value including the water hammer pressure. 
Be careful that the maximum working pressure is not exceeded during use. 

Concerning the allowable pressure for each temperature and material, see the technical documents at the 
next page of this sheet. 
For flanged type 15 - 50 mm with the body material of PP or PVDF, true union ball check valves can be used.
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DATASHEET 

Serial No. TDS-V22-E

BALL CHECK VALVE  15mm - 50mm BALL CHECK VALVE 80mm , 100mm
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TEMP. C { F} TEMP. C { F}

Certificate / Approval / Directive  
PED, ABS, NSF/ANSI61 
“For details of applicable products, please consult us.” 
 
 
 
 
 
 
 
Working pressure vs. Temperature  
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DATASHEET 

Serial No. TDS-V22-E

ANSI (Unit: inch)

U-PVC PVDF

C-PVC PP

 1/2 15 0.59 1.89 3.50 2.38 4 0.62 5.16 0.47 0.55 0.848 0.836 0.688 3.35 0.825 - 0.874 3.82 0.59 3.15 3.07

 3/4 20 0.79 2.36 3.88 2.75 4 0.62 6.14 0.55 0.59 1.058 1.046 0.719 3.74 1.030 - 1.000 4.41 0.67 3.74 3.62

1 25 0.98 2.76 4.25 3.12 4 0.62 6.65 0.55 0.59 1.325 1.310 0.875 4.33 1.300 - 1.126 4.88 0.79 4.13 4.02

1 1/2 40 1.57 3.78 5.00 3.88 4 0.62 8.43 0.63 0.63 1.912 1.894 1.094 5.71 1.890 - 1.374 5.79 0.98 5.55 5.39

2 50 2.01 4.17 6.00 4.75 4 0.75 9.61 0.63 0.79 2.387 2.369 1.156 6.50 2.360 - 1.500 6.89 1.10 6.46 6.30

3 80 3.07 5.98 7.50 6.00 4 0.75 12.20 0.71 0.87 3.516 3.492 1.875 9.57 3.480 - 1.874 9.57 1.38 8.74 8.50

4 100 3.94 8.27 9.00 7.50 8 0.75 15.63 0.71 0.87 4.518 4.491 2.000 12.20 4.480 - 2.252 12.68 1.77 12.13 11.85

1 - 11 1/2NPT
11/2 - 11 1/2NPT

2 - 11 1/2NPT
3 - 8NPT
4 - 8NPT

L d2

1/2 - 14NPT
3/4 - 14NPT

L
ASTM SCH40

L
1.20.1

D C n h U-PVC d1

L
t1 t2

U-PVC  C-PVC
PVDF  PP

ANSI/ASME B

d1' d1 d1'

FLANGED SOCKET THREADED

inch mm d D1

ANSI CLASS 150

DIN (Unit: mm)

U-PVC PVDF
C-PVC PP

15 15 48 20 16 81 19.50 19.30 14 78 15 80 78

20 20 60 25 19 96 24.50 24.30 16 90 17 95 92

25 25 70 32 22 107 31.50 31.30 18 99 20 105 102

40 40 96 50 31 150 49.45 49.20 23 135 25 141 137

50 51 106 63 38 181 62.50 62.10 27 160 28 164 160

80 78 152 90 51 248 89.20 88.85 35 217 35 222 216

100 100 210 110 61 330 109.05 108.65 41 291 45 308 301

Rp 1/4

Rp 1

Rp 1 1/2

Rp 2

Rp 3

Rp 4

SOCKET THREADED
U-PVC  C-PVC PP  PVDF

DIN 8063
L

DIN 16962
L d2

L

d1 d1 d1'

Rp 1/2

DN 2999

mm d D1

Product dimension 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

JIS (Unit: mm)

U-PVC PVDF

U-PVC C-PVC U-PVC C-PVC C-PVC PP

15 15 48 80 60 4 12 9 9 95 70 4 15 14 14 131 12 22.11 20 1/34 89 21.2 20.2 22 93 15 80 78

20 20 60 85 65 4 12 10 10 100 75 4 15 15 14 156 14 26.13 24 1/34 106 26.2 25.2 23 104 17 95 92

25 25 70 95 75 4 12 10 10 125 90 4 19 15 16 169 14 32.16 27 1/34 117 33.0 32.0 25 113 20 105 102

40 40 96 120 95 4 15 12 12 140 105 4 19 16 16 214 16 48.21 37 1/37 162 47.0 46.0 28 144 25 141 137

50 51 106 130 105 4 15 14 14 155 120 4 19 20 20 244 16 60.25 42 1/37 189 59.0 58.0 28 162 28 164 160

80 78 152 180 145 4 19 14 - 185 150 8 19 22 22 310 18 89.60 64 1/49 277 88.0 86.0 35 219 35 222 216

100 100 210 200 165 8 19 16 - 210 175 8 19 22 22 397 18 114.70 84 1/56 376 113.0 111.0 45 298 45 308 301

Rc3/4

Rc1/2

Rc 4

Rc 3

Rc 2

Rc1 1/2

Rc 1

h d1

PP JIS B 0203
THREADEDSOCKET

L

d2d1' Lnt2

JIS 5K
t2

JIS 10K
L

1/T L d1

U-PVC, C-PVC
t1

FLANGED

D1dmm
D C n h D C

FLANGED  

SOCKET  

THREADED  

Taper 
1/T 
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DATASHEET 

Serial No. TDS-V22-E

QTY MATERIAL QTY MATERIAL
1 BODY 1 8 STOP RING ( B ) (2) 1 PVDF

2 BALL 1 9 SEAT 1 EPDM, FKM, etc

3 END CONNECTOR 1 4a RING (1) 2 STAINLESS STEEL

4 UNION NUT 1
5 STOP RING ( A ) 1
6 TS FLANGE (2) 1
7 PIPE (2) 1

PART NO./NAME PART NO./NAME

FLANGED
 U-PVC, C-PVC

SOCKET
 U-PVC, C-PVC, PP, PVDF

THREADED
 U-PVC, C-PVC, PP, PVDF

FULL-OPEN Cv VALUE

mm 15 20 25 40 50 80 100
inch 1/2 3/4 1 1 1/2 2 3 4

FULL-OPEN
Cv VALUE 6.5 17 25 86 130 280 500

 

Parts list 

 

(1) Used for 15 to 25 mm for C-PVC threaded type. (2) Used for flanged type. 

Cv value for each opening degree 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FLANGED 
SOCKET THREADED 
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BALL CHECK VALVE UNIT : kg

U-PVC PP U-PVC C-PVC PP PVDF U-PVC C-PVC PP PVDF

15  1/2 0.3 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

20  3/4 0.4 0.4 0.2 0.2 0.1 0.2 0.2 0.2 0.1 0.2

25 1 0.6 0.7 0.3 0.3 0.2 0.3 0.3 0.3 0.2 0.3

40 1 1/2 1.1 1.1 0.6 0.6 0.3 0.7 0.6 0.7 0.4 0.7

50 2 1.8 1.6 0.8 0.9 0.5 1.1 0.8 0.9 0.6 1.0

80 3 4.0 4.3 2.4 2.6 1.5 2.8 2.2 2.4 1.5 2.9

100 4 7.2 11.0 5.9 6.1 3.0 6.5 5.8 6.2 3.7 7.0

SOCKET THREADED
mm inch

FLANGED (JIS10K)

V BC ZZ NONE U U-PVC E EPDM S SOCKET J JIS 015 15mm

C C-PVC V FKM N THREADED 1 10K

P PP F FLANGED 5 5K 100 100mm

F PVDF D DIN

A ANSI

MANUAL
 VALVE

BALL
 CHECK

STANDARD SIZE

V BC ZZ

ACTUATION TYPE OPERATING
 SYSTEM

BODY
 MATERIAL

SEAL
 MATERIAL CONNECTION

: :: : : : : :

 
 

Product weight 
 

Product model code list 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: 
 
 
 
 
 
 
 
 
 
 

Installation, Operation and Maintenance Manual 
 

"For details of Installation, Operation and Maintenance, please refer IOM at below link" 
 
 
http://www.asahi-yukizai.co.jp/en/product/mt_pdf/a_manual_valve_4_03.pdf 
 

PP and PVDF socket types are weld type. PVDF socket type compatible with the JIS standard is not available. 
 
For 32 mm and 65 mm flanged types, individual service may be available. Contact us for more details. 
PP and PVDF flanged types are not produced. 
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BALL VALVE Type 21,21� 
 

Features 
-  
 
-  
 
 
-  

 
 

Multi Functional Handle 

 
 
 
 
 
 
 
 
 
 
 
 

Basic specifications 
 
- Valve Type Ball Valve Type 21, 21� 
- Size 15 mm � 100 mm (1/2 inch � 4 inch) 
- Body Material U-PVC  (Conforming to ASTM D1784 Cell Classification 12454A) 

C-PVC  (Conforming to ASTM D1784 Cell Classification 23567-A) 
PP  (Conforming to ASTM D4101 Cell Classification PP0210B67272) 
PVDF  (Conforming to ASTM D3222 Cell Classification Type II) 

- Seal Material / Diaphragm EPDM, FKM etc. 
- Connection / Flanged end JIS B2220 10K, DIN/EN1092-1 PN10, ANSI B16.5 CLASS150 

Socket JIS B2220, DIN/EN1092-1, ANSI B16.5 
Threaded Rc, Rp, NPT 

 
 
 
 
 
 
 
 
 

Note :  

(1) 
 
 
 
 
(2) 
 

 

The ball-type valves have dead spaces for structural reasons. Note that volatile liquids, such as hydrogen peroxide (H2O2) and sodium 
hypochlorite (NaClO), vaporize in those dead spaces, which may cause abnormal pressure increase in the valve. (When the internal pressure 
abnormally increases due to vaporization, the gas will be compressive fluid. If the valve breaks in this state, it will be very dangerous, causing 
explosion and scattering of fragments.) 

The maximum working pressure is the value including the water hammer pressure. Be careful that the maximum working pressure is not 
exceeded during use. 

Concerning the allowable pressure for each temperature and material, see the technical documents at the end of this catalog. 

Equipped with top flange, allowing for easy change to automatic valve 

Comes with bottom stand to facilitate mounting on racks and panels. 

Double O-RING on the stem improves durability and sealing property. 

Removing the handle and placing the Raised lugs into the 
carrier allow for Easy disassembly of the valve. 

The handle has other colors. (white, blue, yellow)(Option) 

 MAXIMUM WORKING PRESSURE

(NORMAL TEMPERATURE) Mpa {kgf/cm2} FLANGED SOCKET THREADED

U-PVC   0    50 1.0 10.2
C-PVC   0    90 1.0 10.2

PP - 20    80 1.0 10.2
PVDF - 20  100 1.0 10.2

FLUID CONNECTION METHOD

 TEMPERATURE
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Certificate / Approval / Directive  
PED,ABS,NSF/ANSI61 
“For details of applicable products, please consult us.” 
 
Working pressure vs. Temperature  

 

 
Product dimension 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

JIS, DIN (Unit: mm)

mm d d' D1 D2 D3 D4 C1 H H1 H2 H3 H4 H5 A S S1 S2 S3 e

10 13 46 - - - - 43.5 - - - - - 80 - - - - -

15 15 - 48 42 25 13.5 36 51.5 29 30 6 3 8 92 10.5 19 7.3 11 5.5

20 20 - 60 42 25 15 36 59.5 35 36.5 6 3 10 100 11 19 7.3 11 5.5

25 25 - 70 42 25 15 36 68 39 43.5 6 3 10 110 11 19 7.3 11 5.5

32 32 - 82 48 30 19 42 80.5 47 52.5 8 3 10 121 15 30 9 15 5.5

40 40 - 100 57 35 23 50 89 55 61 10 3 12 131 18 30 9 15 6.5

50 51 - 126 57 35 23 50 102.5 66 72.5 10 3 12 159 18 30 9 15 6.5

65 65 58 133 81 55 30 70 126 72 85 13 3 16 200 24 48 9 6 9

80 78 68.5 152 81 55 30 70 140 85 94 13 3 19 240 24 55 11 7 9

100 100 90 210 116 70 40 102 178 110 126 16 3 23 300 34 65 11 8 11

FLANGE 

SOCKET 

THREADED

SPIGOT 

2- S2DEPTH S3 

(details of ensat 
Fitting mounting hole) 
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U-PVC U-PVC

C-PVC C-PVC

15 80 60 4 12 95 70 4 15 143 143 143 12 22.11 20 1/34 109 21.2 20.2 20 108 Rc1/2 15 102 100 100

20 85 65 4 12 100 75 4 15 172 172 172 14 26.13 24 1/34 128 26.2 25.2 23 126 Rc3/4 17 120 119 119

25 95 75 4 12 125 90 4 19 187 187 187 14 32.16 27 1/34 145 33.0 32.0 25 141 Rc1 20 131 130 130

32 115 90 4 15 135 100 4 19 190 190 190 16 38.19 30 1/34 162 Rc1 1/4 22 150 146 146

40 120 95 4 15 140 105 4 19 212 212 212 16 48.21 37 1/37 189 47.0 46.0 28 171 Rc1 1/2 25 163 160 160

50 130 105 4 15 155 120 4 19 234 234 234 16 60.25 42 1/37 220 59.0 58.0 28 192 Rc2 28 197 194 194

65 155 130 4 15 175 140 4 19 261 257 256 18 76.60 61 1/48 273 75.00 73.00 35 219 Rc2 1/2 32 215 213 212

80 180 145 4 19 185 150 8 19 306 305 302 18 89.60 64 1/49 316 88.0 86.00 35 257 Rc3 35 265 264 261

100 200 165 8 19 210 175 8 19 374 374 369 18 114.70 84 1/56 419 113.00 111.00 45 341 Rc4 45 362 362 357

mm

FLANGED SOCKET THREADED

D C n h D C n 1/T L d1 d1' PP PVDF

JIS,  (Unit: mm)
JIS

h PP PVDF d1

JIS 5K JIS 10K L
t

U-PVC, C-PVC PP
d2

L

DIN (Unit: mm)

U-PVC U-PVC

C-PVC PP PVDF C-PVC PP PVDF PP PVDF

10 90 60 4 14 120 119 119 12 16 14 99 15.5 15.4 13 96 96 Rp3/8 15 99 98 98 16 13 16 114 114

15 95 65 4 14 130 130 130 12 20 16 102 19.5 19.3 14.5 99 99 Rp1/2 15 102 100 100 20 15 18.5 20 18.5 2.5 1.9 124 124

20 105 75 4 14 150 150 150 14 25 19 119 24.5 24.3 16 113 113 Rp3/4 17 120 119 119 25 20 24 25 22 2.7 1.9 144 144

25 115 85 4 14 160 160 160 14 32 22 131 31.5 31.3 18 123 123 Rp1 20 131 130 130 32 25 24.5 32 22.5 3.0 2.4 154 154

32 140 100 4 18 180 180 180 16 40 26 150 39.45 39.2 20.5 139 139 Rp11/4 22 150 146 146 40 31 28 40 26 3.7 2.4 174 174

40 150 110 4 18 200 200 200 16 50 31 164 49.45 49.2 23.5 149 149 Rp11/2 25 163 160 160 50 40 34 50 32 4.6 3.0 194 194

50 165 125 4 18 230 230 230 16 63 38 197 62.5 62.1 27.5 176 176 Rp2 28 197 194 194 63 51 38 63 36 5.8 3.0 224 224

65 185 145 4 18 290 288 287 18 75 44 233 74.25 73.95 31 205 204 Rp21/2 32 215 213 212 75 65 44 75 38 6.9 3.6 245 244

80 200 160 8 18 312 311 308 21 90 51 284 89.2 88.85 35.5 252 249 Rp3 35 265 264 261 90 80 51 90 38 8.2 4.3 296 293

100 220 180 8 18 352 352 347 18 110 61 351 109.05 108.65 41.5 312 307 Rp4 45 340 340 335 110 93.6 46 110 44.5 10.0 5.3 355 350

PP
h

L
mm

d2

L U-PVC PP, PVDF

PP PVDF d3 d3' d3

t1 Lt

U-PVC, C-PVC PP, PVDF

PVDF d1 L d1 d1'
L

DIN

FLANGED DIN PN10/PN16 SOCKET THREADED SPIGOT

D C n

ANSI (Unit: inch)

inch mm d d' D1 D2 D3 D4 C1 H H1 H2 H3 H4 H5 A S S1 S2 S3 e

1/2 15 0.59 1.89 1.65 0.98 0.53 1.42 2.03 1.14 1.18 0.24 0.12 0.31 3.62 0.41 0.75 0.29 0.43 0.22

3/4 20 0.79 2.36 1.65 0.98 0.59 1.42 2.34 1.38 1.44 0.24 0.12 0.39 3.94 0.43 0.75 0.29 0.43 0.22

1 25 0.98 2.76 1.65 0.98 0.59 1.42 2.68 1.54 1.71 0.24 0.12 0.39 4.33 0.43 0.75 0.29 0.43 0.22

1 1/4 32 1.26 3.23 1.89 1.18 0.75 1.65 3.17 1.85 2.07 0.31 0.12 0.39 4.76 0.59 1.18 0.35 0.59 0.22

1 1/2 40 1.57 3.94 2.24 1.39 0.91 1.97 3.50 2.17 2.40 0.39 0.12 0.47 5.16 0.71 1.18 0.35 0.59 0.26

2 50 2.01 4.96 2.24 1.38 0.91 1.97 4.04 2.60 2.85 0.39 0.12 0.47 6.26 0.71 1.18 0.35 0.59 0.26

2 1/2 65 2.56 2.28 5.24 3.19 2.17 1.18 2.76 4.96 2.83 3.35 0.51 0.12 0.63 7.87 0.94 1.89 0.35 0.24 0.35

3 80 3.07 2.70 5.98 3.19 2.17 1.18 2.76 5.51 3.35 3.70 0.51 0.12 0.75 9.45 0.94 2.17 0.43 0.28 0.35

4 100 3.94 3.54 6.27 4.57 2.76 1.57 4.02 7.01 4.33 4.96 0.63 0.12 0.91 11.81 1.34 2.56 0.43 0.31 0.43

U-PVC U-PVC
C-PVC C-PVC

1/2 15 3.50 2.38 4 0.62 5.63 5.63 5.63 0.47 0.848 0.836 0.875 4.45 0.86 0.87 4.41 4.41 1/2 - 14 NPT 0.59 4.02 7.02 4.02

3/4 20 3.88 2.75 4 0.62 6.77 6.77 6.77 0.55 1.058 1.046 1.000 5.08 1.03 1.00 5.00 5.00 3/4 - 14 NPT 0.67 4.72 4.72 4.72

1 25 4.25 3.12 4 0.62 7.36 7.36 7.36 0.55 1.325 1.310 1.125 5.71 1.30 1.13 5.63 5.63 1-1 11/2 NPT 0.79 5.16 5.16 5.16

1 1/4 32 4.62 3.50 4 0.62 7.48 7.48 7.48 0.63 1.670 1.655 1.250 6.46 1.65 1.25 6.30 6.30 11/4-11 1/2 NPT 0.87 5.91 5.91 5.91

1 1/2 40 5.00 3.88 4 0.62 8.35 8.35 8.35 0.63 1.912 1.894 1.375 7.24 1.89 1.37 7.05 7.05 11/2-11 1/2 NPT 0.98 6.42 6.42 6.42

2 50 6.00 4.75 4 0.75 9.21 9.21 9.21 0.63 2.387 2.369 1.500 8.23 2.36 1.50 8.03 8.03 2-11 1/2 NPT 1.10 7.76 7.76 7.76

2 1/2 65 7.00 5.50 4 0.75 10.20 10.12 10.08 0.71 2.889 2.868 1.750 9.45 2.88 1.752 9.37 9.33 2 1/2-8NPT 1.26 8.48 8.39 8.35

3 80 7.50 6.00 4 0.75 12.05 12.01 11.89 0.71 3.516 3.492 1.875 11.14 3.48 1.874 11.10 10.98 3-8 NPT 1.38 10.43 10.39 10.28

4 100 9.00 7.50 8 0.75 14.72 14.72 14.53 0.71 4.518 4.491 2.000 1.386 4.48 2.252 14.37 14.13 4-8 NPT 1.77 14.25 14.25 14.06

ANSI
FLANGED SOCKET

U-PVC, C-PVC
ASTM SCH40 ASTEM SCH80

d1

d1

PP, PVDF
L

PP

THREADED

d2

PP

inch mm

C n h PP PVDF d1'

ANSI CLASS 150 L

D PVDF PVDFd1 d1'

t
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Parts list 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cv value for each opening degree 
 

 
 

 
 
 

FULL-OPEN Cv VALUE

mm 10 15 20 25 32 40 50 65 80 100
inch 3/8 1/2 3/4 1 1 1/4 1 1/2 2 2 1/2 3 4

FULL-OPEN
Cv VALUE

7.7 14 29 47 72 155 190 365 410 680

C
v 

V
al

ue
(%

)

PART NO./NAME QTY MATERIAL PART NO./NAME QTY MATERIAL PART NO./NAME QTY MATERIAL

1 BODY 1 U-PVC, C-PVC ,PP ,PVDF 6 STEM 1 U-PVC, C-PVC ,PP ,PVDF 12 O-RING (E) 1 EPDM, FKM, etc.

2 BALL 1 U-PVC, C-PVC ,PP ,PVDF 7 SEAT 2 PTFE 13 STOP RING 2 PVDF (Used for flanged type.)

3 CARRIER 2(10-50mm)
1(65-100mm)

U-PVC, C-PVC ,PP ,PVDF 8 O-RING(A) 2 EPDM, FKM, etc. 14 HANDLE 1 ABS

4 END CONNECTOR 2 U-PVC, C-PVC ,PP ,PVDF 9 O-RING(B) 1 EPDM, FKM, etc. 15 TAPPING SCREW(A) 1 STAINLESS STEEL
STAINLESS STEEL (Used for C-PVC
BODY
  threaded type of 15 to 25mm.)

5 UNION NUT 2 U-PVC, C-PVC ,PP ,PVDF 11 O-RING(D) 1 EPDM, FKM, etc.

2 EPDM, FKM, etc.4a RING 2 10
O-RING C (10-50mm
CUSHION(65-100mm)

SOCKET THREADED SPIGOT 
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Operating torque  

 
 

 
 
 
 

ENSAT (METAL INSERT) MOUTING PROCEDURE  
BALL VALVE TYPE 21, 21� 15mm - 50mm 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NOTE  
 
 
 

mm inch Operation torque (O S) N m

15 1/2 2.0

20 3/4 2.5

25 1 3.2

32 1 1/4 5.6

40 1 1/2 8.0

50 2 10

65 2 1/2 22

80 3 40

100 4 80

At the bottom of the valve body, a "holed bottom stand" is provided which can be easily secured to a rack or panel 
only by inserting an Ensat. 

 Install the metal insert (Ensat) in the procedure below. 

<When using the special tool> 
Attach the Ensat at the end of special tool with the splitting groove 
facing downward. 
While ensuring that the center is aligned with the prepared hole 
from the front, back, right and left, screw the Ensat in to the 
predetermined depth. 
After the Ensat is screwed in completely, hold the nut with a 
spanner while turning the upper portion of the tool in the reverse 
direction. The tool will be freely movable and come out. 

<When using a bolt and nut> 
Screw the Ensat in a double nut fashion. After the Ensat is 
screwed in, hold the bolt and loosen the nut. The bolt will be freely 
movable and can be removed. 

When the Ensat is manually screwed in, the center alignment between the Ensat and the prepared hole is particularly important. 
Check that the Ensat is inserted perpendicular to the prepared hole while screwing it in. If it is tilted, do not turn the tool backward, 
but just put the Ensat in its correct position. Note that, when nearly half of the Ensat is once inserted, its position can no longer be 
corrected. 

For details of how to handle the Ensat mounting special tool, see to instruction manual provided by the Ensat manufacturer. 
(K.K.V.CORPORATION) 
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Product model code list 
 

 
 

Note  (1) PP and PVDF socket types are weld type. Note, however, that JIS PP 32-mm socket type is not produced. 
(2) PVDF socket type compatible with the JIS standard is not available. 
(3) A handle set with a lock mechanism (for malfunction prevention) is available as an option. 

 
 
 
 
 

Product weight 

 
 
 
 
 
 

Installation, Operation and Maintenance Manual 
 

"For details of Installation, Operation and Maintenance, please refer IOM at below link" 
 
 

http://www.asahi-yukizai.co.jp/en/product/mt_pdf/a_automatic_valve_2_001.pdf 

 
 

V MANUAL VALVE 21 TYPE 21 LV LEVER TYPE U U-PVC E EPDM S SOCKET J SOCKET 15 15mm

2A TYPE 21A C C-PVC V FKM N THREADED D DIN

P PP P SPIGOT A ANSI 100 100mm

F PVDF F FLANGED 1 10K

5 5K

: :: : : : : :

STANDARD SIZEACTUATION TYPE OPERATING SYSTEM BODY MATERIAL SEAL MATERIAL CONNECTION

TYPE 21, TYPE 21� UNIT : kg

U-PVC C-PVC PP PVDF U-PVC C-PVC PP PVDF U-PVC C-PVC PP PVDF

15  1/2 0.4 0.4 0.3 0.5 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
20  3/4 0.6 0.7 0.5 0.7 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.3
25 1 0.8 0.9 0.7 1.0 0.4 0.5 0.4 0.5 0.4 0.5 0.4 0.5
32 1 1/4 1.2 1.3 0.9 1.5 0.7 0.7 0.6 0.8 0.6 0.7 0.5 0.7
40 1 1/2 1.7 1.8 1.2 2.0 1.1 1.2 0.7 1.3 1.0 1.0 0.8 1.2
50 2 2.5 2.7 1.8 3.7 1.8 2.0 1.2 2.2 1.7 1.8 1.2 2.0
65 2 1/2 3.3 3.5 2.4 4.0 2.3 2.5 1.7 2.8 2.4 2.6 1.7 2.8
80 3 4.9 5.5 3.4 5.7 3.7 4.0 2.5 4.5 3.8 4.1 2.4 4.4
100 4 10.5 10.6 7.0 12.1 8.8 9.9 6.0 11.3 9.2 9.9 6.0 10.8

Spigot  U-PVC, PP, PVDF only.

mm inch
FLANGED (JIS10K) THREADED (JIS) SOCKET, SPIGOT
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Butterfly Valve Type 57 (Manual Type) 
Features

 

 

 

 

 

 
 

Basic specifications 
 

- Valve Type  Butterfly Valve Type 57 

- Size / Lever Type  40 mm – 200 mm  (1 1/2 inch – 8 inch) 

/ Gear Type 40 mm – 350 mm  (1 1/2 inch - 14 inch) 

- Body Material  U-PVC  (Conforming to ASTM D1784 Cell Classification 12454A) 

PP  (Conforming to ASTM D4101 Cell Classification PP0210B67272) 

PVDF  (Conforming to ASTM D3222 Cell Classification Type II) 

- Seal Material / Seat  EPDM, FKM etc. 

- Connection / Wafer  JIS B2220 10K, JIS B2220 5K, DIN/EN1092-1, ANSI B16.5  
 
 

 
 

 
 
 

Note  
 

 

 
 
 
 
 
Certificate / Approval 

PED, ABS, NSF/ANSI61  “For details of applicable products, please consult us.” 
 
 
 
 

40mm � 250mm 300mm, 350mm

U-PVC 0  ~   50 {  30~122 } 1.0 150 0.75 112.5

PP -20  ~   80 {   -5~176 } 1.0 150 0.75 112.5
PVDF -20  ~ 120 {   -5~250 } 1.0 150 0.75 112.5

FLUID
TEMPERATURE C { F}

 MAXIMUM WORKING PRESSURE

(NORMAL TEMPERATURE) MPa {psi} 

High durability and flow characteristics in addition to excellent 
operability thanks to 19-STEP fine opening adjustment 

Plastic GEAR BOX with excellent corrosion resistance 

Easy switching from lever type to gear type or automatic valve 

Handle lever open/close direction can be changed. 

The maximum working pressure is the value including the water hammer pressure 
Be careful that the maximum working pressure is not exceeded during use 

Concerning the allowable pressure for each temperature and material, see the technical 
documents at the end of this catalog. 

The maximum working pressure is the value including the water hammer pressure. 
Be careful that the maximum working pressure is not exceeded during use. 

Concerning the allowable pressure for each temperature and material, see the 
technical documents at the next page of this sheet. 
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Working pressure vs. Temperature 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MANUAL
 40mm - 150mm  200mm  250mm

TEMP. C { F} TEMP. C { F}

M
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X
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 300mm 350mm

M
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E
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S
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R
E

   
M

P
a 

{p
si

}

TEMP. C { F}

Note : Make sure that the temperature and pressure are within the working range during operation. 
(If the tolerance range is exceeded during use, the valve may be damaged.) 
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Product dimension 

 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

ANSI (Unit: inch)
GEAR BOX

LEVER TYPE GEAR TYPE LEVER TYPE GEAR TYPE LEVER TYPE GEAR TYPE TYPE

1 1/2 40 1.77 5.91 2.80 4.80 6.30 1.54 8.27 8.66 6.57 2.52 6.14 5.12 2.95 3.94 3.74 2.20 3.62 3.88 4 0.62

2 50 2.20 6.50 3.19 4.80 6.30 1.65 8.66 8.66 6.57 2.52 6.54 5.51 3.27 4.33 4.13 2.20 3.62 4.75 4 0.75

2 1/2 65 2.72 7.28 3.74 4.80 6.30 1.81 9.06 8.66 6.57 2.52 6.93 5.91 3.66 4.72 4.53 2.20 3.62 5.50 4 0.75

3 80(75) 3.03 8.31 4.13 4.80 6.30 1.81 9.65 9.84 6.57 2.52 7.52 6.50 4.17 5.31 5.12 2.20 3.62 6.00 4 0.75

4 100 4.02 9.37 5.28 4.80 6.30 2.20 10.24 9.84 6.57 2.52 8.11 7.09 4.69 5.91 5.71 2.20 3.62 7.50 8 0.75

5 125 5.08 10.04 6.65 4.80 6.30 2.60 10.83 12.60 6.57 2.52 9.33 7.68 5.04 6.61 6.30 2.72 3.62 8.50 8 0.88

6 150 5.91 11.22 7.48 4.80 6.30 2.80 11.42 12.60 6.57 2.52 9.92 8.27 5.63 7.20 6.89 2.72 3.62 9.50 8 0.88

8 200 7.68 13.78 9.53 4.80 6.30 3.43 12.64 15.75 6.57 2.52 11.14 9.49 6.89 8.43 8.11 2.72 3.62 11.75 8 0.88

10 250 9.84 16.57 11.89 4.80 6.30 4.41 14.02 6.57 2.52 10.87 8.31 9.49 3.62 14.25 12 1.00

12 300 11.93 19.21 14.17 7.40 11.81 5.08 19.29 10.71 3.90 13.39 9.61 11.73 4.25 17.00 12 1.00

14 350 13.82 21.22 15.47 7.40 11.81 5.08 20.35 10.71 3.90 14.45 10.63 12.80 4.25 18.75 12 1.12

D1 D2

TYPE3

A1 A2
H

H1
H2 H3 C n hinch mm d D

ANSI CLASS 150

TYPE1

D3 L I A

[LEVER TYPE] 

(Key Hole Diameter for HANDLE LOCK) 

[GEAR TYPE] 

JIS, DIN (Unit: mm)

LEVER TYPE GEAR TYPE LEVER TYPE GEAR TYPE LEVER TYPE GEAR TYPE

40 45 150 71 122 160 39 210 220 167 64 156 130 75 100 95 56 92 95 4 15 105 4 19 110 4 18
50 56 165 81 122 160 42 220 220 167 64 166 140 83 110 105 56 92 105 4 15 120 4 19 125 4 18
65 69 185 95 122 160 46 230 220 167 64 176 150 93 120 115 56 92 130 4 15 140 4 19 145 4 18

80(75) 77 211 105 122 160 46 245 250 167 64 191 165 106 135 130 56 92 145 4 19 150 8 19 160 8 18
100 102 238 134 122 160 56 260 250 167 64 206 180 119 150 145 56 92 165 8 19 175 8 19 180 8 18
125 129 255 169 122 160 66 275 320 167 64 237 195 128 168 160 69 92 200 8 19 210 8 23 210 8 18
150 150 285 190 122 160 71 290 320 167 64 252 210 143 183 175 69 92 230 8 19 240 8 23 240 8 22
200 195 350 242 122 160 87 321 400 167 64 283 241 170 214 206 69 92 280 8 23 290 12 23 295 8 22
250 250 421 302 122 160 112 356 - 167 64 - 276 211 - 241 - 92 345 12 23 355 12 25 350 12 22
300 303 488 360 188 300 129 490 - 272 99 - 340 244 - 298 - 108 390 12 23 400 16 25 400 12 22
350 351 539 393 188 300 129 517 - 272 99 - 367 270 - 325 - 108 435 12 23 445 16 25 460 16 22

C n h C n h C nA2
H

H1
H2 H3D3 L I A A1mm d D D1 D2

JIS 5K JIS 10K DIN PN10

h
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DATASHEET 

Serial No. TSD-V03-E

Parts list

 

 
 
 
 

Cv value for each opening degree 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

QTY QTY MATERIAL QTY MATERIAL

1 BODY 1 BODY / DISC, SEAT BUSH 16 HANDLE (A) 1 PP 25 GEAR BOX 1 PLASTIC etc.

2 DISC 1 U-PVC / PP 16a HANDLE INSERTED METAL 1 STAINLESS STEEL(SUS316L) 28 BOLT (C) 4 STAINLESS STEEL(SUS304)

183 SEAT BUSH (A) 1 PP / PP 17 HANDLE LEVER 1 PPG 158 GASKET (L) 1 EPDM

184 SEAT BUSH (B) 1 PVDF / PVDF 18 PIN 1 PPG STEEL(SS400)

3 SEAT 1 19 SPRING 1 STAINLESS STEEL(SUS304) (Unichrome coated)

6 O-RING (C) 1 21 BOLT (B) 1 STAINLESS STEEL(SUS304) When the body material is PP or PVDF,

185 O-RING (I) 4 22 LOCKING PLATE 1 PPG used for 250 - 350mm

7 STEM 1 23 SCREW (B) 4 STAINLESS STEEL(SUS304)
24 CAP (A) 1 PP

8 STEM HOLDER (A) 1 PP 182 O-RING (H) 1 EPDM

157 SCREW (F) 4 STAINLESS STEEL(SUS304) 186 WASHER WITH RUBBER 1 STAINLESS STEEL(SUS304)+EPDM

PART NO./NAME

1a RING 2
EPDM, FKM , etc.

PART NO./NAME MATERIAL PART NO./NAME

STAINLESS STEEL(SUS403)
STAINLESS STEEL(SUS316)

ONLY USED LEVER TYPE ONLY USED FOR GEAR TYPE

mm 40 50 65 80 100 125 150 200 250 300 350
inch 1 1/2 2 2 1/2 3 4 5 6 8 10 12 14

BUTTERFLY VALVE
TYPE 57 71 120 250 300 470 830 1,100 2,500 3,860 5,700 6,440

[GEAR TYPE] 

[LEVER TYPE] 

8.2 (Key Hole Diameter for HANDLE LOCK) 
Detail of Ring 

Size: 250mm-350mm 
Body: PP, PVDF 
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DATASHEET 

Serial No. TSD-V03-E

Operating torque  

 

 
Note :  
 
 
 

Pipe bolt dimensions reference recommended data

 
 
Note :  
 
 
 
 
 
 
 
 
 
 
 

mm inch Operation torque (O�S)

40 1 1/2 5.0

50 2 10

65 2 1/2 15
80 3 20

100 4 30
125 5 40

150 6 65

200 8 165
250 10 300 (40)
300 12 330 (43)
350 14 400 (71)

BUTTERFLY VALVE TYPE 57
 JIS 10K UNIT : mm

d L S BOLT A BOLT B NUT/WASHER

40 1 1/2 115
50 2 125
65 2 1/2 135
80 3 135

100 4 145
125 5 165 50
150 6 175
200 8 195
250 10 225
300 12 245
350 14 255 65

M20
55

12 24
M22 60

16 32

4 8

45

8 16

mm inch
BOLT A QTY

M16

40

(1) In the above list, the values for size 40 to 350 mm indicate the bolt dimensions when an AVTS flange is used.  

(2) The quantity of nuts and washers for Bolt A indicates the number of 2 sets (1 bolt / 2 nuts, 2 washers).  

40mm-200mm:Lever type,250mm-350mm:Gear type.(   )gear handle torque. 
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DATASHEET 

Serial No. TSD-V03-E

Product weight list (reference) 

 

 
 
 
 
 
 
 

Product model code list 
 

 

 
 
 
 
 
 
 

Installation, Operation and Maintenance Manual 
 
"For details of Installation, Operation and Maintenance, please refer IOM at below link" 

 
http://www.asahi-yukizai.co.jp/en/product/mt_pdf/a_manual_Valve_3_01.pdf 

 
 

LEVER TYPE / GEAR TYPE Unit : kg

40 1 1/2 1.3 / 3.4 1.1 / 3.1 1.4 / 3.5
50 2 1.5 / 3.5 1.2 / 3.3 1.7 / 3.8
65 2 1/2 1.7 / 3.8 1.4 / 3.4 1.9 / 4.0
80 3 1.9 / 3.9 1.6 / 3.6 2.2 / 4.2

100 4 2.5 / 4.5 2.0 / 4.0 2.9 / 4.9
125 5 4.9 / 6.5 4.0 / 5.6 5.7 / 7.3
150 6 5.8 / 7.4 4.6 / 6.2 6.9 / 8.5
200 8 9.3 / 10.7 7.4 / 8.9 11.0 / 12.5
250 10 / 14.7 / 12.2 / 18.6
300 12 / 28.0 / 24.0 / 34.5
350 14 / 30.2 / 26.3 / 36.8

mm inch
TYPE 57

U-PVC PP PVDF

V MANUAL VALVE 57 TYPE 57 LV LEVER TYPE U U-PVC E EPDM W WAFER 1 10K 40mm

SG SIDE GEAR TYPE P PP V FKM 5 5K

F PVDF W 350 350mm

D DIN

A ANSI

: : :: : : : :

V 57 W

ACTUATION TYPE OPERATING SYSTEM BODY MATERIAL SEAL MATERIAL CONNECTION STANDARD SIZE
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ELECTRO CHLORINATION SYSTEM

TECHNICAL DATASHEET FOR SOLENOID OPERATED FLOW CONTROL VALVE

1 Tag Number 90PBM31AA602, 90PBM32AA602
2 OTHER REFERENCE P&ID: PE-V11-412-174-A101 Rev 3
3 Service Outlet of Sodium Hypochlorite Generator
4 Location FIELD
5 Area Classification Safe Area  
6 Quantity Nos 2
7 Line Size 6" 
8 Pipe Material CPVC    
9 Manufacturer ASAHI

10 Fluid name   Sodium Hypochlorite Solution
11 Corrosive Yes
12 Flow Rate m3/hr 130 ~ 140
13 Inlet Pressure Kg/cm2 2 ~ 2.5
14 Allowable Pressure Drop Kg/cm2 0.5
15 Inlet Temperature deg C 28 ~ 37
16 Design Temperature deg C 50
17 Design Pressure Kg/cm2 5
18 Density 1.025
19 Flow Velocity m/sec 2.1
20 Valve Type Butterfly Wafer
21 Body / Port size DN 150
22 End connection By Flange ANSI B 16.5 & 150#
23 Body material PP-H ( Non Wetted Part )
24 Disc & stem material CPVC & SS403 (encapsulated)
25 Disc O-ring, Shaft O-ring EPDM
26 Soft Seating EPDM
27 Trim Form On / Off
28 ANSI Leakage Class Tight Shutoff as per ISO 9393-2
29 Valve Model No. Type 57
30 Actuator type Rack & Pinion 
31 Acting style Single Acting
32 Nominal size ACT115S
33 Casing/Cylinder matl Aluminium Hard anodized
34 Min torque | Start End Air { Start torque - 128N-M , End Torque - 88.6N-m}
35 Opening time Less than 1 sec
36 Closing time Less than 1.1 sec
37 Air connection size 1/4" 
38 Require Torque 65 N-m
39 Handwheel for manual operation Provided
40 Sound Pressure Level dBA < 80 

41 Actuator Model No. / Manufacturer Avcon

42 Body type Aluminium deep anodised bar stock
43 Enclosure type IP 67
44 Inlet conn size 1/4"
45 Coil wattage | Insulation Class H
46 Signal power source 24VDC
47 Mounting location ON ACTUATOR
48 Enclosure material Aluminium
49 Body material Aluminium
50 Trim material ( Internals ) SS304
51 Electrical Connection PG11
52 Certification/Approval
53 MAKE / MODEL Avcon
54 Housing type Aluminium Die-Cast - SB 202 L2 
55 Signal power source
56 Mounting Location Inside Limit Switch Box
57 Contact rating 10A 125 or 250V AC   0.5A 24 to 125V DC
58 Switching positions 2-SPDT mechanical Switches ( 1 open & 1 Close ) 
59 Electrical Connection 1/2" NPT
60 Make Honeywell / Cherry 
61 Filter type AFR  with Plastic Bowl
62 Set pressure 4.5 Kg/cm2g
63 Air set gauges 0-7 kg/cm2 (g)
64 Make / Model Shavo ( Refer attached data sheet ) 

Notes: 1 SS TAG NAME PLATE SHALL BE PROVIDED

ACTUATOR

SOLENOID VALVE

SWITCHES

AIR SET

PROJECT : 2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke 
of NCTPS
PRINCIPAL CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED

BIDDER / VENDOR : DE NORA INDIA LIMITED

GENERAL

PROCESS
CONDITIONS

VALVE

PE-V11-412-174-A139 Rev 0
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DATASHEET 

Serial No. TSD-V03-E

Butterfly Valve Type 57 (Manual Type) 
Features

 

 

 

 

 

 
 

Basic specifications 
 

- Valve Type  Butterfly Valve Type 57 

- Size / Lever Type  40 mm – 200 mm  (1 1/2 inch – 8 inch) 

/ Gear Type 40 mm – 350 mm  (1 1/2 inch - 14 inch) 

- Body Material  U-PVC  (Conforming to ASTM D1784 Cell Classification 12454A) 

PP  (Conforming to ASTM D4101 Cell Classification PP0210B67272) 

PVDF  (Conforming to ASTM D3222 Cell Classification Type II) 

- Seal Material / Seat  EPDM, FKM etc. 

- Connection / Wafer  JIS B2220 10K, JIS B2220 5K, DIN/EN1092-1, ANSI B16.5  
 
 

 
 

 
 
 

Note  
 

 

 
 
 
 
 
Certificate / Approval 

PED, ABS, NSF/ANSI61  “For details of applicable products, please consult us.” 
 
 
 
 

40mm � 250mm 300mm, 350mm

U-PVC 0  ~   50 {  30~122 } 1.0 150 0.75 112.5

PP -20  ~   80 {   -5~176 } 1.0 150 0.75 112.5
PVDF -20  ~ 120 {   -5~250 } 1.0 150 0.75 112.5

FLUID
TEMPERATURE C { F}

 MAXIMUM WORKING PRESSURE

(NORMAL TEMPERATURE) MPa {psi} 

High durability and flow characteristics in addition to excellent 
operability thanks to 19-STEP fine opening adjustment 

Plastic GEAR BOX with excellent corrosion resistance 

Easy switching from lever type to gear type or automatic valve 

Handle lever open/close direction can be changed. 

The maximum working pressure is the value including the water hammer pressure 
Be careful that the maximum working pressure is not exceeded during use 

Concerning the allowable pressure for each temperature and material, see the technical 
documents at the end of this catalog. 

The maximum working pressure is the value including the water hammer pressure. 
Be careful that the maximum working pressure is not exceeded during use. 

Concerning the allowable pressure for each temperature and material, see the 
technical documents at the next page of this sheet. 
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DATASHEET 

Serial No. TSD-V03-E

Working pressure vs. Temperature 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MANUAL
 40mm - 150mm  200mm  250mm

TEMP. C { F} TEMP. C { F}
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Note : Make sure that the temperature and pressure are within the working range during operation. 
(If the tolerance range is exceeded during use, the valve may be damaged.) 
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DATASHEET 

Serial No. TSD-V03-E

Product dimension 

 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

ANSI (Unit: inch)
GEAR BOX

LEVER TYPE GEAR TYPE LEVER TYPE GEAR TYPE LEVER TYPE GEAR TYPE TYPE

1 1/2 40 1.77 5.91 2.80 4.80 6.30 1.54 8.27 8.66 6.57 2.52 6.14 5.12 2.95 3.94 3.74 2.20 3.62 3.88 4 0.62

2 50 2.20 6.50 3.19 4.80 6.30 1.65 8.66 8.66 6.57 2.52 6.54 5.51 3.27 4.33 4.13 2.20 3.62 4.75 4 0.75

2 1/2 65 2.72 7.28 3.74 4.80 6.30 1.81 9.06 8.66 6.57 2.52 6.93 5.91 3.66 4.72 4.53 2.20 3.62 5.50 4 0.75

3 80(75) 3.03 8.31 4.13 4.80 6.30 1.81 9.65 9.84 6.57 2.52 7.52 6.50 4.17 5.31 5.12 2.20 3.62 6.00 4 0.75

4 100 4.02 9.37 5.28 4.80 6.30 2.20 10.24 9.84 6.57 2.52 8.11 7.09 4.69 5.91 5.71 2.20 3.62 7.50 8 0.75

5 125 5.08 10.04 6.65 4.80 6.30 2.60 10.83 12.60 6.57 2.52 9.33 7.68 5.04 6.61 6.30 2.72 3.62 8.50 8 0.88

6 150 5.91 11.22 7.48 4.80 6.30 2.80 11.42 12.60 6.57 2.52 9.92 8.27 5.63 7.20 6.89 2.72 3.62 9.50 8 0.88

8 200 7.68 13.78 9.53 4.80 6.30 3.43 12.64 15.75 6.57 2.52 11.14 9.49 6.89 8.43 8.11 2.72 3.62 11.75 8 0.88

10 250 9.84 16.57 11.89 4.80 6.30 4.41 14.02 6.57 2.52 10.87 8.31 9.49 3.62 14.25 12 1.00

12 300 11.93 19.21 14.17 7.40 11.81 5.08 19.29 10.71 3.90 13.39 9.61 11.73 4.25 17.00 12 1.00

14 350 13.82 21.22 15.47 7.40 11.81 5.08 20.35 10.71 3.90 14.45 10.63 12.80 4.25 18.75 12 1.12

D1 D2

TYPE3

A1 A2
H

H1
H2 H3 C n hinch mm d D

ANSI CLASS 150

TYPE1

D3 L I A

[LEVER TYPE] 

(Key Hole Diameter for HANDLE LOCK) 

[GEAR TYPE] 

JIS, DIN (Unit: mm)

LEVER TYPE GEAR TYPE LEVER TYPE GEAR TYPE LEVER TYPE GEAR TYPE

40 45 150 71 122 160 39 210 220 167 64 156 130 75 100 95 56 92 95 4 15 105 4 19 110 4 18
50 56 165 81 122 160 42 220 220 167 64 166 140 83 110 105 56 92 105 4 15 120 4 19 125 4 18
65 69 185 95 122 160 46 230 220 167 64 176 150 93 120 115 56 92 130 4 15 140 4 19 145 4 18

80(75) 77 211 105 122 160 46 245 250 167 64 191 165 106 135 130 56 92 145 4 19 150 8 19 160 8 18
100 102 238 134 122 160 56 260 250 167 64 206 180 119 150 145 56 92 165 8 19 175 8 19 180 8 18
125 129 255 169 122 160 66 275 320 167 64 237 195 128 168 160 69 92 200 8 19 210 8 23 210 8 18
150 150 285 190 122 160 71 290 320 167 64 252 210 143 183 175 69 92 230 8 19 240 8 23 240 8 22
200 195 350 242 122 160 87 321 400 167 64 283 241 170 214 206 69 92 280 8 23 290 12 23 295 8 22
250 250 421 302 122 160 112 356 - 167 64 - 276 211 - 241 - 92 345 12 23 355 12 25 350 12 22
300 303 488 360 188 300 129 490 - 272 99 - 340 244 - 298 - 108 390 12 23 400 16 25 400 12 22
350 351 539 393 188 300 129 517 - 272 99 - 367 270 - 325 - 108 435 12 23 445 16 25 460 16 22

C n h C n h C nA2
H

H1
H2 H3D3 L I A A1mm d D D1 D2

JIS 5K JIS 10K DIN PN10

h
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DATASHEET 

Serial No. TSD-V03-E

Parts list

 

 
 
 
 

Cv value for each opening degree 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

QTY QTY MATERIAL QTY MATERIAL

1 BODY 1 BODY / DISC, SEAT BUSH 16 HANDLE (A) 1 PP 25 GEAR BOX 1 PLASTIC etc.

2 DISC 1 U-PVC / PP 16a HANDLE INSERTED METAL 1 STAINLESS STEEL(SUS316L) 28 BOLT (C) 4 STAINLESS STEEL(SUS304)

183 SEAT BUSH (A) 1 PP / PP 17 HANDLE LEVER 1 PPG 158 GASKET (L) 1 EPDM

184 SEAT BUSH (B) 1 PVDF / PVDF 18 PIN 1 PPG STEEL(SS400)

3 SEAT 1 19 SPRING 1 STAINLESS STEEL(SUS304) (Unichrome coated)

6 O-RING (C) 1 21 BOLT (B) 1 STAINLESS STEEL(SUS304) When the body material is PP or PVDF,

185 O-RING (I) 4 22 LOCKING PLATE 1 PPG used for 250 - 350mm

7 STEM 1 23 SCREW (B) 4 STAINLESS STEEL(SUS304)
24 CAP (A) 1 PP

8 STEM HOLDER (A) 1 PP 182 O-RING (H) 1 EPDM

157 SCREW (F) 4 STAINLESS STEEL(SUS304) 186 WASHER WITH RUBBER 1 STAINLESS STEEL(SUS304)+EPDM

PART NO./NAME

1a RING 2
EPDM, FKM , etc.

PART NO./NAME MATERIAL PART NO./NAME

STAINLESS STEEL(SUS403)
STAINLESS STEEL(SUS316)

ONLY USED LEVER TYPE ONLY USED FOR GEAR TYPE

mm 40 50 65 80 100 125 150 200 250 300 350
inch 1 1/2 2 2 1/2 3 4 5 6 8 10 12 14

BUTTERFLY VALVE
TYPE 57 71 120 250 300 470 830 1,100 2,500 3,860 5,700 6,440

[GEAR TYPE] 

[LEVER TYPE] 

8.2 (Key Hole Diameter for HANDLE LOCK) 
Detail of Ring 

Size: 250mm-350mm 
Body: PP, PVDF 
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DATASHEET 

Serial No. TSD-V03-E

Operating torque  

 

 
Note :  
 
 
 

Pipe bolt dimensions reference recommended data

 
 
Note :  
 
 
 
 
 
 
 
 
 
 
 

mm inch Operation torque (O�S)

40 1 1/2 5.0

50 2 10

65 2 1/2 15
80 3 20

100 4 30
125 5 40

150 6 65

200 8 165
250 10 300 (40)
300 12 330 (43)
350 14 400 (71)

BUTTERFLY VALVE TYPE 57
 JIS 10K UNIT : mm

d L S BOLT A BOLT B NUT/WASHER

40 1 1/2 115
50 2 125
65 2 1/2 135
80 3 135

100 4 145
125 5 165 50
150 6 175
200 8 195
250 10 225
300 12 245
350 14 255 65

M20
55

12 24
M22 60

16 32

4 8

45

8 16

mm inch
BOLT A QTY

M16

40

(1) In the above list, the values for size 40 to 350 mm indicate the bolt dimensions when an AVTS flange is used.  

(2) The quantity of nuts and washers for Bolt A indicates the number of 2 sets (1 bolt / 2 nuts, 2 washers).  

40mm-200mm:Lever type,250mm-350mm:Gear type.(   )gear handle torque. 
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DATASHEET 

Serial No. TSD-V03-E

Product weight list (reference) 

 

 
 
 
 
 
 
 

Product model code list 
 

 

 
 
 
 
 
 
 

Installation, Operation and Maintenance Manual 
 
"For details of Installation, Operation and Maintenance, please refer IOM at below link" 

 
http://www.asahi-yukizai.co.jp/en/product/mt_pdf/a_manual_Valve_3_01.pdf 

 
 

LEVER TYPE / GEAR TYPE Unit : kg

40 1 1/2 1.3 / 3.4 1.1 / 3.1 1.4 / 3.5
50 2 1.5 / 3.5 1.2 / 3.3 1.7 / 3.8
65 2 1/2 1.7 / 3.8 1.4 / 3.4 1.9 / 4.0
80 3 1.9 / 3.9 1.6 / 3.6 2.2 / 4.2

100 4 2.5 / 4.5 2.0 / 4.0 2.9 / 4.9
125 5 4.9 / 6.5 4.0 / 5.6 5.7 / 7.3
150 6 5.8 / 7.4 4.6 / 6.2 6.9 / 8.5
200 8 9.3 / 10.7 7.4 / 8.9 11.0 / 12.5
250 10 / 14.7 / 12.2 / 18.6
300 12 / 28.0 / 24.0 / 34.5
350 14 / 30.2 / 26.3 / 36.8

mm inch
TYPE 57

U-PVC PP PVDF

V MANUAL VALVE 57 TYPE 57 LV LEVER TYPE U U-PVC E EPDM W WAFER 1 10K 40mm

SG SIDE GEAR TYPE P PP V FKM 5 5K

F PVDF W 350 350mm

D DIN

A ANSI

: : :: : : : :

V 57 W

ACTUATION TYPE OPERATING SYSTEM BODY MATERIAL SEAL MATERIAL CONNECTION STANDARD SIZE
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ELECTRO CHLORINATION SYSTEM

TECHNICAL DATASHEET FOR SOLENOID OPERATED FLOW CONTROL VALVE

1 Tag Number 90PBM31AA601, 90PBM32AA601
2 OTHER REFERENCE P&ID: PE-V11-412-174-A101 Rev 3
3 Service Inlet of Sodium Hypochlorite Generator
4 Location Field
5 Area Classification Safe Area  
6 Quantity Nos 2
7 Manufacturer Asahi 
8 Line Size 4"
9 Pipe material CPVC    

10 Fluid name   Sea Water
11 Corrosive Yes
12 Flow Rate m3/hr 140 ~ 150
13 Inlet Pressure Kg/cm2 2 ~ 2.5
14 Allowable Pressure Drop Kg/cm2 0.5
15 Inlet Temperature deg C 28 ~ 32
16 Design Temperature deg C 50
17 Design Pressure Kg/cm2 5
18 Density 1.025
19 Flow Velocity m/sec 2.2
20 Valve Type Wafer type Butterfly valve
21 Body Size 4"    
22 Valve Housing
23 End Connec. & Rating ANSI B16.5, RF Flanges 150 #
24 Valve body material PP-H ( Non wetted )  
25 Fail Safe Flow to Close
26 Piston / Disc CPVC
27 Diaphragm / Seals EPDM
28 Spindle / Shaft SS403 encapsulated
29 Spring NA
30 Seals For Piston and Spindle NA
31 Make / Model Number Asahi Type 57
32 Actuator Type Rack & Pinion
33 Acting Style Single Acting
34 Nominal Size Bore dia - 90 mm
35 Mounting Orientation Parrallel to Pipe line 
36 Casing/ Cylinder Material Aluminium Hard Anodized
37 Min Torque | Start End Air Torque { Starting Torque - 50N-m , End Torque - 30N-m}
38 Opening Time Less than 1 sec
39 Closing Time Less than 1 sec
40 Air Connection Size 1/4"
41 Fail Safe Flow to Close
42 Required Torque 30N-m
43 Actuator Make/ Model Number Avcon - ACT90S
44 Enclosure Aluminium 
45 Degree of Protection IP 65
46 Max Allowable Pressure Kg/cm2 1.4 - 7.0 Bar
47 Handwheel Not provided
48 Signal: Inlet Outlet 4-20mA /  Pneumatic
49 Type Electro-pneumatic , Non Smart
50 Gauges 1 no provided 
51 Electrical Connection 1/2" NPT
52 Open/ Close Feed Back Switch Provided
53 Position Feedback Module Provided
54 Make / Model Number Rotork - YTC1000L ( Refer attached catalogue ) 
55 Filter type AFR
56 Set pressure 4.5 Kg/cm2g
57 Air set gauges 0-10 Bar
58 Make / Model Shavo ( Refer attached data sheet ) 

Notes: 1 SS TAG NAME PLATE SHALL BE PROVIDED

POSITIONER

AIR SET

ACTUATOR

PROJECT : 2 x 660MW ENNORE SEZ COAL BASED STPP at Ash Dyke 
of NCTPS
PRINCIPAL CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED

BIDDER / VENDOR : DE NORA INDIA LIMITED

GENERAL

PROCESS
CONDITIONS

VALVE

PE-V11-412-174-A139 Rev 0

Page 47 of 79 
Page 913 of 949



Valve Positioners and Accessories12

Electro-Pneumatic Positioners YT-1000 / YT-1050 

Design features

• Simple zero and span adjustment. Internal hand dials 
and locking screws for adjustments.

• Reverse & Direct Acting Settings. Full and 1/2 split 
range setting by simple adjustment.

• High vibration resistant. No resonance between 
5 - 200 Hz.

• Internal feedback option. Available on weatherproof 
model only. 

• Auto / Manual switch. Internal adjustment with lock 
screw safety.

YT-1000 Aluminum Enclosure

®

YT-1050 STS316 Enclosure
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Keeping the World Flowing 13

Electro-Pneumatic Positioners YT-1000 / YT-1050 

Item Type YT-1000 YT-1050

Input Signal 4 - 20 mA DC  

Impedance 250 ± 15 Ω

Supply Pressure 0.14 - 0.7 MPa (1.4 - 7 bar)

Stroke
Linear Type 10 - 150 mm

Rotary Type 0 - 90°

Air Connection PT(NPT,G)1/4 NPT 1/4

Gauge Connection PT(NPT)1/8 NPT 1/8

Conduit G(PF,NPT)1/2, M20 G 1/2 (PF 1/2)

Explosion Protection Type

ATEX 
(II 2 G) Ex dmb IIB T5

IECEx 
(II2 G) EEx mb IIB T5

KCs 
Ex dmb IIB T5/T4   /   
Ex d IIC T5 IP66  /  
Ex ia IIB T6 Gb

KCs 
Ex dmb IIB T5

TS 
Ex db mb IIB T5 Gb X

CSA 
(Class I, Zone 1) Ex dm 
IIB T5

FM 
XP-S/I/1/CD/T5 
Ta=60°C; 
DIP/II,III/1/EFG/T5 
Ta=60°C; Type 4X

NEPSI 
Ex dmb IIC T6 Gb

TIIS 
Ex dmb IIB T5

-

Ingress Protection IP66

Operating 
Temp.

Operating -20 - 70 °C (-4 - 158 °F)

Explosion -20 - 60 °C(-4 - 140 °F)

Linearity Single ± 1% F.S.

Double ± 2% F.S.

Hysteresis ±1% F.S.

Sensitivity Single ± 0.2% F.S.

Double ± 0.5% F.S.

Repeatability  ± 0.5% F.S.

Air Consumption 2.5 LPM (sup = 0.14 MPa)

Flow Capacity 80 LPM (sup = 0.14 MPa)

Material Aluminium Diecasting Stainless steel 316

Weight YT-1000L:  2.7 kg (6.1 lb) 
YT-1000R: 2.8 kg (6.2 lb) 
YT-1050:   5.71 kg (12.6 lb)

Product Code
YT-1000 - R - S - N - 1 - 1 - 4 - S - 0 - (0)

Model
YT-1000 = Aluminum
YT-1050 = STS316

Motion Type
L  = Linear
R = Rotary

Acting Type
S  = Single
D = Double

Explosion Protection
N = Non-Explosion
M =   ATEX, IECEx, TS, KCs
A =   CSA, FM (YT-1000 only)
C = Ex d KCs, NEPSI (YT-1000 only)
I  =  Exia KCs (YT-1000 only)
X = TIIS (YT-1000 only)

Lever Type
Linear Rotary
1 = 10-40 mm 1 = M6 X 34L
2 = 30-70 mm 2 = M6 X 63L
3 = 60-100 mm 3 = M8 X 34L
4 = 100-150 mm 4 = M8 X 63L
  5 = NAMUR

Orifice Type
1 =  Ф1
2 =  Ф2
3 = None 

Conduit & Air Connection
YT-1000 YT-1050
1 = G1/2 - PT1/4  2= G1/2 - NPT1/4 
2 = G1/2 - NPT1/4 
3 = G1/2 - G1/4 
4 = M20 - NPT1/4 
5 = NPT1/2 - NPT1/4 

Operating Temp.
S = -20 To 60 °C
H = -20 To 120 °C
L = -40 To 60 °C

Option 1
YT-1000L YT-1000R
0 = None 0 = None (St'd)
2 = 4 - 20 mA feedback (Smart Type) 1 = Dome Cover
3 = 4 - 20 mA feedback with LCD (Smart Type)

Option 2 (YT-1000R only)
0 = None
1 = 4 - 20 mA feedback (Internal - only for non-explosion area protection)
2 = 4 - 20 mA feedback (External)
3 = Limit Switch (Internal - only for non-explosion area protection)
4 = Limit Switch (External)
5 =  4 - 20 mA feedback + Limit Switch  

(Internal - only for non-explosion area protection)
6 = SPTM + Limit Switch (External)
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ASAHI YUKIZAI CORPORATION Page ; 1/6 

DATASHEET 

Serial No. TSD-V03-E

Butterfly Valve Type 57 (Manual Type) 
Features

 

 

 

 

 

 
 

Basic specifications 
 

- Valve Type  Butterfly Valve Type 57 

- Size / Lever Type  40 mm – 200 mm  (1 1/2 inch – 8 inch) 

/ Gear Type 40 mm – 350 mm  (1 1/2 inch - 14 inch) 

- Body Material  U-PVC  (Conforming to ASTM D1784 Cell Classification 12454A) 

PP  (Conforming to ASTM D4101 Cell Classification PP0210B67272) 

PVDF  (Conforming to ASTM D3222 Cell Classification Type II) 

- Seal Material / Seat  EPDM, FKM etc. 

- Connection / Wafer  JIS B2220 10K, JIS B2220 5K, DIN/EN1092-1, ANSI B16.5  
 
 

 
 

 
 
 

Note  
 

 

 
 
 
 
 
Certificate / Approval 

PED, ABS, NSF/ANSI61  “For details of applicable products, please consult us.” 
 
 
 
 

40mm � 250mm 300mm, 350mm

U-PVC 0  ~   50 {  30~122 } 1.0 150 0.75 112.5

PP -20  ~   80 {   -5~176 } 1.0 150 0.75 112.5
PVDF -20  ~ 120 {   -5~250 } 1.0 150 0.75 112.5

FLUID
TEMPERATURE C { F}

 MAXIMUM WORKING PRESSURE

(NORMAL TEMPERATURE) MPa {psi} 

High durability and flow characteristics in addition to excellent 
operability thanks to 19-STEP fine opening adjustment 

Plastic GEAR BOX with excellent corrosion resistance 

Easy switching from lever type to gear type or automatic valve 

Handle lever open/close direction can be changed. 

The maximum working pressure is the value including the water hammer pressure 
Be careful that the maximum working pressure is not exceeded during use 

Concerning the allowable pressure for each temperature and material, see the technical 
documents at the end of this catalog. 

The maximum working pressure is the value including the water hammer pressure. 
Be careful that the maximum working pressure is not exceeded during use. 

Concerning the allowable pressure for each temperature and material, see the 
technical documents at the next page of this sheet. 
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ASAHI YUKIZAI CORPORATION Page ; 2/6 

DATASHEET 

Serial No. TSD-V03-E

Working pressure vs. Temperature 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MANUAL
 40mm - 150mm  200mm  250mm
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Note : Make sure that the temperature and pressure are within the working range during operation. 
(If the tolerance range is exceeded during use, the valve may be damaged.) 
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ASAHI YUKIZAI CORPORATION Page ; 3/6 

DATASHEET 

Serial No. TSD-V03-E

Product dimension 

 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

ANSI (Unit: inch)
GEAR BOX

LEVER TYPE GEAR TYPE LEVER TYPE GEAR TYPE LEVER TYPE GEAR TYPE TYPE

1 1/2 40 1.77 5.91 2.80 4.80 6.30 1.54 8.27 8.66 6.57 2.52 6.14 5.12 2.95 3.94 3.74 2.20 3.62 3.88 4 0.62

2 50 2.20 6.50 3.19 4.80 6.30 1.65 8.66 8.66 6.57 2.52 6.54 5.51 3.27 4.33 4.13 2.20 3.62 4.75 4 0.75

2 1/2 65 2.72 7.28 3.74 4.80 6.30 1.81 9.06 8.66 6.57 2.52 6.93 5.91 3.66 4.72 4.53 2.20 3.62 5.50 4 0.75

3 80(75) 3.03 8.31 4.13 4.80 6.30 1.81 9.65 9.84 6.57 2.52 7.52 6.50 4.17 5.31 5.12 2.20 3.62 6.00 4 0.75

4 100 4.02 9.37 5.28 4.80 6.30 2.20 10.24 9.84 6.57 2.52 8.11 7.09 4.69 5.91 5.71 2.20 3.62 7.50 8 0.75

5 125 5.08 10.04 6.65 4.80 6.30 2.60 10.83 12.60 6.57 2.52 9.33 7.68 5.04 6.61 6.30 2.72 3.62 8.50 8 0.88

6 150 5.91 11.22 7.48 4.80 6.30 2.80 11.42 12.60 6.57 2.52 9.92 8.27 5.63 7.20 6.89 2.72 3.62 9.50 8 0.88

8 200 7.68 13.78 9.53 4.80 6.30 3.43 12.64 15.75 6.57 2.52 11.14 9.49 6.89 8.43 8.11 2.72 3.62 11.75 8 0.88

10 250 9.84 16.57 11.89 4.80 6.30 4.41 14.02 6.57 2.52 10.87 8.31 9.49 3.62 14.25 12 1.00

12 300 11.93 19.21 14.17 7.40 11.81 5.08 19.29 10.71 3.90 13.39 9.61 11.73 4.25 17.00 12 1.00

14 350 13.82 21.22 15.47 7.40 11.81 5.08 20.35 10.71 3.90 14.45 10.63 12.80 4.25 18.75 12 1.12

D1 D2

TYPE3

A1 A2
H

H1
H2 H3 C n hinch mm d D

ANSI CLASS 150

TYPE1

D3 L I A

[LEVER TYPE] 

(Key Hole Diameter for HANDLE LOCK) 

[GEAR TYPE] 

JIS, DIN (Unit: mm)

LEVER TYPE GEAR TYPE LEVER TYPE GEAR TYPE LEVER TYPE GEAR TYPE

40 45 150 71 122 160 39 210 220 167 64 156 130 75 100 95 56 92 95 4 15 105 4 19 110 4 18
50 56 165 81 122 160 42 220 220 167 64 166 140 83 110 105 56 92 105 4 15 120 4 19 125 4 18
65 69 185 95 122 160 46 230 220 167 64 176 150 93 120 115 56 92 130 4 15 140 4 19 145 4 18

80(75) 77 211 105 122 160 46 245 250 167 64 191 165 106 135 130 56 92 145 4 19 150 8 19 160 8 18
100 102 238 134 122 160 56 260 250 167 64 206 180 119 150 145 56 92 165 8 19 175 8 19 180 8 18
125 129 255 169 122 160 66 275 320 167 64 237 195 128 168 160 69 92 200 8 19 210 8 23 210 8 18
150 150 285 190 122 160 71 290 320 167 64 252 210 143 183 175 69 92 230 8 19 240 8 23 240 8 22
200 195 350 242 122 160 87 321 400 167 64 283 241 170 214 206 69 92 280 8 23 290 12 23 295 8 22
250 250 421 302 122 160 112 356 - 167 64 - 276 211 - 241 - 92 345 12 23 355 12 25 350 12 22
300 303 488 360 188 300 129 490 - 272 99 - 340 244 - 298 - 108 390 12 23 400 16 25 400 12 22
350 351 539 393 188 300 129 517 - 272 99 - 367 270 - 325 - 108 435 12 23 445 16 25 460 16 22

C n h C n h C nA2
H

H1
H2 H3D3 L I A A1mm d D D1 D2

JIS 5K JIS 10K DIN PN10

h
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DATASHEET 

Serial No. TSD-V03-E

Parts list

 

 
 
 
 

Cv value for each opening degree 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

QTY QTY MATERIAL QTY MATERIAL

1 BODY 1 BODY / DISC, SEAT BUSH 16 HANDLE (A) 1 PP 25 GEAR BOX 1 PLASTIC etc.

2 DISC 1 U-PVC / PP 16a HANDLE INSERTED METAL 1 STAINLESS STEEL(SUS316L) 28 BOLT (C) 4 STAINLESS STEEL(SUS304)

183 SEAT BUSH (A) 1 PP / PP 17 HANDLE LEVER 1 PPG 158 GASKET (L) 1 EPDM

184 SEAT BUSH (B) 1 PVDF / PVDF 18 PIN 1 PPG STEEL(SS400)

3 SEAT 1 19 SPRING 1 STAINLESS STEEL(SUS304) (Unichrome coated)

6 O-RING (C) 1 21 BOLT (B) 1 STAINLESS STEEL(SUS304) When the body material is PP or PVDF,

185 O-RING (I) 4 22 LOCKING PLATE 1 PPG used for 250 - 350mm

7 STEM 1 23 SCREW (B) 4 STAINLESS STEEL(SUS304)
24 CAP (A) 1 PP

8 STEM HOLDER (A) 1 PP 182 O-RING (H) 1 EPDM

157 SCREW (F) 4 STAINLESS STEEL(SUS304) 186 WASHER WITH RUBBER 1 STAINLESS STEEL(SUS304)+EPDM

PART NO./NAME

1a RING 2
EPDM, FKM , etc.

PART NO./NAME MATERIAL PART NO./NAME

STAINLESS STEEL(SUS403)
STAINLESS STEEL(SUS316)

ONLY USED LEVER TYPE ONLY USED FOR GEAR TYPE

mm 40 50 65 80 100 125 150 200 250 300 350
inch 1 1/2 2 2 1/2 3 4 5 6 8 10 12 14

BUTTERFLY VALVE
TYPE 57 71 120 250 300 470 830 1,100 2,500 3,860 5,700 6,440

[GEAR TYPE] 

[LEVER TYPE] 

8.2 (Key Hole Diameter for HANDLE LOCK) 
Detail of Ring 

Size: 250mm-350mm 
Body: PP, PVDF 
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ASAHI YUKIZAI CORPORATION Page ; 5/6 

DATASHEET 

Serial No. TSD-V03-E

Operating torque  

 

 
Note :  
 
 
 

Pipe bolt dimensions reference recommended data

 
 
Note :  
 
 
 
 
 
 
 
 
 
 
 

mm inch Operation torque (O�S)

40 1 1/2 5.0

50 2 10

65 2 1/2 15
80 3 20

100 4 30
125 5 40

150 6 65

200 8 165
250 10 300 (40)
300 12 330 (43)
350 14 400 (71)

BUTTERFLY VALVE TYPE 57
 JIS 10K UNIT : mm

d L S BOLT A BOLT B NUT/WASHER

40 1 1/2 115
50 2 125
65 2 1/2 135
80 3 135

100 4 145
125 5 165 50
150 6 175
200 8 195
250 10 225
300 12 245
350 14 255 65

M20
55

12 24
M22 60

16 32

4 8

45

8 16

mm inch
BOLT A QTY

M16

40

(1) In the above list, the values for size 40 to 350 mm indicate the bolt dimensions when an AVTS flange is used.  

(2) The quantity of nuts and washers for Bolt A indicates the number of 2 sets (1 bolt / 2 nuts, 2 washers).  

40mm-200mm:Lever type,250mm-350mm:Gear type.(   )gear handle torque. 
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DATASHEET 

Serial No. TSD-V03-E

Product weight list (reference) 

 

 
 
 
 
 
 
 

Product model code list 
 

 

 
 
 
 
 
 
 

Installation, Operation and Maintenance Manual 
 
"For details of Installation, Operation and Maintenance, please refer IOM at below link" 

 
http://www.asahi-yukizai.co.jp/en/product/mt_pdf/a_manual_Valve_3_01.pdf 

 
 

LEVER TYPE / GEAR TYPE Unit : kg

40 1 1/2 1.3 / 3.4 1.1 / 3.1 1.4 / 3.5
50 2 1.5 / 3.5 1.2 / 3.3 1.7 / 3.8
65 2 1/2 1.7 / 3.8 1.4 / 3.4 1.9 / 4.0
80 3 1.9 / 3.9 1.6 / 3.6 2.2 / 4.2

100 4 2.5 / 4.5 2.0 / 4.0 2.9 / 4.9
125 5 4.9 / 6.5 4.0 / 5.6 5.7 / 7.3
150 6 5.8 / 7.4 4.6 / 6.2 6.9 / 8.5
200 8 9.3 / 10.7 7.4 / 8.9 11.0 / 12.5
250 10 / 14.7 / 12.2 / 18.6
300 12 / 28.0 / 24.0 / 34.5
350 14 / 30.2 / 26.3 / 36.8

mm inch
TYPE 57

U-PVC PP PVDF

V MANUAL VALVE 57 TYPE 57 LV LEVER TYPE U U-PVC E EPDM W WAFER 1 10K 40mm

SG SIDE GEAR TYPE P PP V FKM 5 5K

F PVDF W 350 350mm

D DIN

A ANSI

: : :: : : : :

V 57 W

ACTUATION TYPE OPERATING SYSTEM BODY MATERIAL SEAL MATERIAL CONNECTION STANDARD SIZE
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PROJECT : 

PRINCIPAL 
CONTRACT
OR :

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR MOTORISED VALVE

BIDDER / VEN DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A139

1 Tag Number 90PBM41AA601, 90PBM42AA601 90PBM43AA601, 90PBM44AA601, 90PBM45AA601

2 Service DISCHARGE OF CONTINOUS DOSING PUMP DISCHARGE OF SHOCK DOSING PUMP 

3 Location FIELD FIELD

4 Area Classification Safe Area  Safe Area  

5 quantity 2 Nos 3 Nos

6 Line Size 6" 6" 

7 Pipe material CPVC    CPVC    

8 manufacturer ASAHI - JAPAN ASAHI-JAPAN

9 Fluid name   sodium Hypochlorite sodium Hypochlorite

10 Corrosive yes yes

11 Flow Rate 110 ~ 120 110 ~ 120

12 Inlet Pressure m3/hr 3.2 3.2

13 Allowable Pressure Drop Kg/cm2 0.5 0.5

14 Inlet Temperature 28 ~ 37 28 ~ 37

15 Design Temperature deg C 50 50

16 Design Pressure deg C 5 5

17 Density Kg/cm2 1.025 1.025

18 Valve Type Butterfly Wafer Butterfly Wafer

19 End connection / Type / Rating Flanged /  ANSI B16.5 & 150# Flanged /  ANSI B16.5 & 150#

20 Body Material PP-H ( Non Wetted ) PP-H ( Non Wetted )

21 Disk / Stem  material CPVC  & SS403(Encapsulated) CPVC  & SS403(Encapsulated)

22 Body / Port size DN100 DN100

23 Soft Seating EPDM EPDM

24 Seat / Stem  O - ring EPDM EPDM

25
Trim Form

modulating modulating 

26 Seat leakage class Tight Shut off as per ISO 9393-2 Tight Shut off as per ISO 9393-2

27 Valve Position / Port

28 Disk O - ring / Shaft O- Ring  EPDM  EPDM

29 Valve Model Number Type 57 Type 57

30 Actuator type Electric Actuator Electric Actuator

31 Supply Voltage 230 V AC , 50 Hz Single Phase 230 V AC , 50 Hz Single Phase

32 Failure Position Stay Put Stay Put

33 Motor Torque protection Provided Provided

34 Rated torque Nm 100 N-m 100 N-m

35 Opening  / Closing time Sec 20 sec 20 sec 

36 Manual Override Provided Provided

37 Power required for Open/Close Operation 175 Watts 175 Watts
38 Cable Entry

3/4" BSP x 2 Nos 3/4" BSP x 2 Nos
39 Electrical Protection Class

IP 68 IP 68
40 Predicted Sound Level

dBA <85 <85
41 positioner  input/output

4-20ma 4-20ma
41 Actuator Make / Model Number

MARSH AUTOMATION - QT 10 QT - 10
42 limit switch required for

Open / Close Feedback Open / Close Feedback
44 Contacts Type

 2 NO + 2 NC - 2 nos 2 NO + 2 NC - 2 nos ( Provided )
45 Cable Entry

Inbuilt to Actuator Inbuilt to Actuator

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

GENERAL

PROCESS 
CONDITION

S

VALVE

ACTUATOR

LIMIT SWITCH
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PROJECT : 

PRINCIPAL 
CONTRACT
OR :

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR MOTORISED VALVE

BIDDER / VEN DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A139

1 Tag Number 90PBM46AA601, 90PBM47AA601

2 Service DISCHARGE OF CONTINOUS DOSING PUMP AT PTP

3 Location FIELD

4 Area Classification Safe Area  

5 quantity 2 Nos

6 Line Size 3" 

7 Pipe material CPVC    

8 manufacturer ASAHI - JAPAN WITH MARSH ACTUATOR

9 Fluid name   sodium Hypochlorite

10 Corrosive yes

11 Flow Rate 9

12 Inlet Pressure m3/hr 3.2

13 Allowable Pressure Drop Kg/cm2 0.5

14 Inlet Temperature 28 ~ 37

15 Design Temperature deg C 50

16 Design Pressure deg C 5

17 Density Kg/cm2 1.025

18 Valve Type Butterfly Wafer

19 End connection / Type / Rating Flanged /  ANSI B16.5 & 150#

20 Body Material PP-H ( Non Wetted )

21 Disk / Stem  material CPVC  & SS 403 ( encapsulatd )

22 Body / Port size DN50

23 Soft Seating EPDM

24 Seat / Stem  O - ring EPDM

25
Trim Form

modulating

26 Seat leakage class Tight Shut off

27 Valve Position / Port N/A

28 Disk O - ring / Shaft O- Ring EPDM

29 Valve Model Number Type 57

30 Actuator type Electric Actuator

31
Supply Voltage

230 V AC , 50 Hz Single Phase

32 Failure Position Stay Put

33 Motor Torque protection Provided

34 Rated torque Nm 100 N-m

35
Opening  / Closing time Sec 20 Sec

36 Manual Override Provided

37
Power required for Open/Close Operation 175 Watts

38 Cable Entry
3/4" BSP x 2 Nos

39 Electrical Protection Class
IP 68

40 Predicted Sound Level
dBA <85

41 positioner  input/output
4-20ma

41 Actuator Make / Model Number
MARSH AUTOMATION - QT 10

42 limit switch required for
Open / Close Feedback 

43 Contact rating
2Amps at 24VDC

44 Contacts Type
SPDT

45 Cable Entry
Inbuilt to Actuator

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

ACTUATOR

LIMIT SWITCH

PROCESS 
CONDITION

S

VALVE

GENERAL
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PROJECT : 

PRINCIPAL 
CONTRACT
OR :

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR MOTORISED VALVE

BIDDER / VEN DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A139 REV 0

1 Tag Number 90PBM40AA602, 90PBM40AA604 90PBM40AA601, 90PBM40AA603

2 Service DISCHARGE OF HYPOCHLORITE STORAGE TANK INLET OF HYPOCHLORITE STORAGE TANK

3 Location FIELD FIELD

4 Area Classification Safe Area  Safe Area  

5 quantity 2 Nos 2 Nos

6 Line Size 12" 6" 

7 Pipe material CPVC    CPVC    

8 manufacturer ASAHI - JAPAN ASAHI-JAPAN

9 Fluid name   sodium Hypochlorite sodium Hypochlorite

10 Corrosive yes yes

11 Flow Rate 250 ~ 370 130 ~ 140

12 Inlet Pressure m3/hr 0.2 ~ 0.5 2 ~ 2.5

13 Allowable Pressure Drop Kg/cm2 0.1 0.5

14 Inlet Temperature 28 ~ 37 28 ~ 37

15 Design Temperature deg C 50 50

16 Design Pressure deg C 5 5

17 Density Kg/cm2 1.025 1.025

18 Valve Type Butterfly Wafer Butterfly Wafer

19 End connection / Type / Rating Flanged /  ANSI B16.5 & 150# Flanged /  ANSI B16.5 & 150#

20 Body Material PP-H ( Non Wetted ) PP-H ( Non Wetted )

21 Disk / Stem  material PP-H  & SS 403 ( encapsulatd ) CPVC  & SS 403 encapsulated 

22 Body / Port size DN300 DN150

23 Soft Seating EPDM EPDM

24 Seat / Stem  O - ring EPDM EPDM

25
operation

On / Off On / Off

26 Seat leakage class Tight Shut off as per ISO 9393-2 Tight Shut off as per ISO 9393-2

27 Valve Position / Port N/A N/A

28 Disk O - ring / Shaft O- Ring EPDM  EPDM

29 Valve Model Number Type 57 Type 57
30 Actuator type Electric Actuator Electric Actuator
31 Supply Voltage 230 V AC , 50 Hz Single Phase 230 V AC , 50 Hz Single Phase
32 Failure Position Stay Put Stay Put
33 Motor Torque protection Provided Provided

34 Rated torque  (Peak ) Nm 400 N-m 100 N-m

35
Opening  / Closing time Sec 26 Sec 20 Sec 

36 Manual Override Provided Provided

37
Power required for Open/Close Operation 320 Watts 175 Watts

38 Cable Entry
3/4" BSP x 2 Nos ( cable glands ) 3/4" BSP x 2 Nos ( cable glands )

39 Electrical Protection Class
IP 68 IP 68

40 Predicted Sound Level
dBA <85 <85

41 Actuator Make / Model Number
MARSH AUTOMATION - QT 40 Marsh Automation - QT 10

42 limit switch required for
Open / Close Feedback Open / Close Feedback

43 Contact rating
2Amps at 24VDC 2Amps at 24VDC

44 Contacts Type
2NO + 2 NC - 2 nos 2NO + 2NC - 2 nos

45 Cable Entry
Inbuilt to Actuator Inbuilt to Actuator

VALVE

ACTUATOR

LIMIT SWITCH

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

GENERAL

PROCESS 
CONDITION

S
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PROJECT : 

PRINCIPAL 
CONTRACT
OR :

BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR MOTORISED VALVE

BIDDER / VEN DE NORA INDIA LIMITED BHEL DOC. No. : PE-V11-412-174-A139

1 Tag Number 90PBM43AA602, 90PBM44AA602 90PBM21AA603

2 Service TO INDIVIDUAL CW PUMP AT PTP FOR UNIT 1 & 2 BYPASS OF SEA WATER BOOSTER PUMP

3 Location FIELD FIELD

4 Area Classification Safe Area  Safe Area  

5 quantity 2 Nos 1Nos

6 Line Size 6" 6" 

7 Pipe material CPVC    CPVC    

8 manufacturer ASAHI - JAPAN ASAHI-JAPAN

9 Fluid name   sodium Hypochlorite Sea Water

10 Corrosive yes yes

11 Flow Rate 110 ~ 240 140 ~ 150

12 Inlet Pressure m3/hr 3.2 3.2

13 Allowable Pressure Drop Kg/cm2 0.5 0.5

14 Inlet Temperature 28 ~ 37 28 ~ 37

15 Design Temperature deg C 50 50

16 Design Pressure deg C 5 5

17 Density Kg/cm2 1.025 1.025

18 Valve Type Butterfly Wafer Butterfly Wafer

19 End connection / Type / Rating Flanged /  ANSI B16.5 & 150# Flanged /  ANSI B16.5 & 150#

20 Body Material PP-H ( Non Wetted ) PP-H ( Non Wetted )

21 Disk / Stem  material CPVC  & SS403(Encapsulated) CPVC  & SS403(Encapsulated)

22 Body / Port size DN150 DN150

23 Soft Seating EPDM EPDM

24 Seat / Stem  O - ring EPDM EPDM

25
Trim Form

On / Off On / Off

26 Seat leakage class Tight Shut off as per ISO 9393-2 Tight Shut off as per ISO 9393-3

27 Valve Position / Port N/A N/A

28 Disk O - ring / Shaft O- Ring  EPDM  EPDM

29 Valve Model Number Type 57 Type 57

30 Actuator type Electric Actuator Electric Actuator

31
Supply Voltage

230 V AC , 50 Hz Single Phase 230 V AC , 50 Hz Single Phase

32 Failure Position Stay Put Stay Put

33 Motor Torque protection Provided Provided

34 Rated torque Nm 100 N-m 100 N-m

35
Opening  / Closing time Sec 20 Sec 20 Sec 

36 Manual Override Provided Provided

37
Power required for Open/Close Operation 175 Watts 176 Watts

38 Cable Entry
3/4" BSP x  2 nos - cable glands 3/4" BSP x  2 nos - cable glands

39 Electrical Protection Class
IP 68 IP 68

40 Predicted Sound Level
dBA <85 <85

41 Actuator Make / Model Number
MARSH AUTO MATION - QT 10 MARSH AUTO MATION - QT 10

42 limit switch required for
Open / Close Feedback Open / Close Feedback

43 Contact rating
2Amps at 24VDC 2Amps at 24VDC

44 Contacts Type
2NO + 2 NC - 2 nos 2NO + 2NC - 2 nos

45 Cable Entry
Inbuilt to Actuator Inbuilt to Actuator

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

GENERAL

VALVE

ACTUATOR

LIMIT SWITCH

PROCESS 
CONDITION

S
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ASAHI YUKIZAI CORPORATION Page ; 1/6 

DATASHEET 

Serial No. TSD-V03-E

Butterfly Valve Type 57 (Manual Type) 
Features

 

 

 

 

 

 
 

Basic specifications 
 

- Valve Type  Butterfly Valve Type 57 

- Size / Lever Type  40 mm – 200 mm  (1 1/2 inch – 8 inch) 

/ Gear Type 40 mm – 350 mm  (1 1/2 inch - 14 inch) 

- Body Material  U-PVC  (Conforming to ASTM D1784 Cell Classification 12454A) 

PP  (Conforming to ASTM D4101 Cell Classification PP0210B67272) 

PVDF  (Conforming to ASTM D3222 Cell Classification Type II) 

- Seal Material / Seat  EPDM, FKM etc. 

- Connection / Wafer  JIS B2220 10K, JIS B2220 5K, DIN/EN1092-1, ANSI B16.5  
 
 

 
 

 
 
 

Note  
 

 

 
 
 
 
 
Certificate / Approval 

PED, ABS, NSF/ANSI61  “For details of applicable products, please consult us.” 
 
 
 
 

40mm � 250mm 300mm, 350mm

U-PVC 0  ~   50 {  30~122 } 1.0 150 0.75 112.5

PP -20  ~   80 {   -5~176 } 1.0 150 0.75 112.5
PVDF -20  ~ 120 {   -5~250 } 1.0 150 0.75 112.5

FLUID
TEMPERATURE C { F}

 MAXIMUM WORKING PRESSURE

(NORMAL TEMPERATURE) MPa {psi} 

High durability and flow characteristics in addition to excellent 
operability thanks to 19-STEP fine opening adjustment 

Plastic GEAR BOX with excellent corrosion resistance 

Easy switching from lever type to gear type or automatic valve 

Handle lever open/close direction can be changed. 

The maximum working pressure is the value including the water hammer pressure 
Be careful that the maximum working pressure is not exceeded during use 

Concerning the allowable pressure for each temperature and material, see the technical 
documents at the end of this catalog. 

The maximum working pressure is the value including the water hammer pressure. 
Be careful that the maximum working pressure is not exceeded during use. 

Concerning the allowable pressure for each temperature and material, see the 
technical documents at the next page of this sheet. 
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DATASHEET 

Serial No. TSD-V03-E

Working pressure vs. Temperature 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MANUAL
 40mm - 150mm  200mm  250mm

TEMP. C { F} TEMP. C { F}
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Note : Make sure that the temperature and pressure are within the working range during operation. 
(If the tolerance range is exceeded during use, the valve may be damaged.) 
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DATASHEET 

Serial No. TSD-V03-E

Product dimension 

 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

ANSI (Unit: inch)
GEAR BOX

LEVER TYPE GEAR TYPE LEVER TYPE GEAR TYPE LEVER TYPE GEAR TYPE TYPE

1 1/2 40 1.77 5.91 2.80 4.80 6.30 1.54 8.27 8.66 6.57 2.52 6.14 5.12 2.95 3.94 3.74 2.20 3.62 3.88 4 0.62

2 50 2.20 6.50 3.19 4.80 6.30 1.65 8.66 8.66 6.57 2.52 6.54 5.51 3.27 4.33 4.13 2.20 3.62 4.75 4 0.75

2 1/2 65 2.72 7.28 3.74 4.80 6.30 1.81 9.06 8.66 6.57 2.52 6.93 5.91 3.66 4.72 4.53 2.20 3.62 5.50 4 0.75

3 80(75) 3.03 8.31 4.13 4.80 6.30 1.81 9.65 9.84 6.57 2.52 7.52 6.50 4.17 5.31 5.12 2.20 3.62 6.00 4 0.75

4 100 4.02 9.37 5.28 4.80 6.30 2.20 10.24 9.84 6.57 2.52 8.11 7.09 4.69 5.91 5.71 2.20 3.62 7.50 8 0.75

5 125 5.08 10.04 6.65 4.80 6.30 2.60 10.83 12.60 6.57 2.52 9.33 7.68 5.04 6.61 6.30 2.72 3.62 8.50 8 0.88

6 150 5.91 11.22 7.48 4.80 6.30 2.80 11.42 12.60 6.57 2.52 9.92 8.27 5.63 7.20 6.89 2.72 3.62 9.50 8 0.88

8 200 7.68 13.78 9.53 4.80 6.30 3.43 12.64 15.75 6.57 2.52 11.14 9.49 6.89 8.43 8.11 2.72 3.62 11.75 8 0.88

10 250 9.84 16.57 11.89 4.80 6.30 4.41 14.02 6.57 2.52 10.87 8.31 9.49 3.62 14.25 12 1.00

12 300 11.93 19.21 14.17 7.40 11.81 5.08 19.29 10.71 3.90 13.39 9.61 11.73 4.25 17.00 12 1.00

14 350 13.82 21.22 15.47 7.40 11.81 5.08 20.35 10.71 3.90 14.45 10.63 12.80 4.25 18.75 12 1.12

D1 D2

TYPE3

A1 A2
H

H1
H2 H3 C n hinch mm d D

ANSI CLASS 150

TYPE1

D3 L I A

[LEVER TYPE] 

(Key Hole Diameter for HANDLE LOCK) 

[GEAR TYPE] 

JIS, DIN (Unit: mm)

LEVER TYPE GEAR TYPE LEVER TYPE GEAR TYPE LEVER TYPE GEAR TYPE

40 45 150 71 122 160 39 210 220 167 64 156 130 75 100 95 56 92 95 4 15 105 4 19 110 4 18
50 56 165 81 122 160 42 220 220 167 64 166 140 83 110 105 56 92 105 4 15 120 4 19 125 4 18
65 69 185 95 122 160 46 230 220 167 64 176 150 93 120 115 56 92 130 4 15 140 4 19 145 4 18

80(75) 77 211 105 122 160 46 245 250 167 64 191 165 106 135 130 56 92 145 4 19 150 8 19 160 8 18
100 102 238 134 122 160 56 260 250 167 64 206 180 119 150 145 56 92 165 8 19 175 8 19 180 8 18
125 129 255 169 122 160 66 275 320 167 64 237 195 128 168 160 69 92 200 8 19 210 8 23 210 8 18
150 150 285 190 122 160 71 290 320 167 64 252 210 143 183 175 69 92 230 8 19 240 8 23 240 8 22
200 195 350 242 122 160 87 321 400 167 64 283 241 170 214 206 69 92 280 8 23 290 12 23 295 8 22
250 250 421 302 122 160 112 356 - 167 64 - 276 211 - 241 - 92 345 12 23 355 12 25 350 12 22
300 303 488 360 188 300 129 490 - 272 99 - 340 244 - 298 - 108 390 12 23 400 16 25 400 12 22
350 351 539 393 188 300 129 517 - 272 99 - 367 270 - 325 - 108 435 12 23 445 16 25 460 16 22

C n h C n h C nA2
H

H1
H2 H3D3 L I A A1mm d D D1 D2

JIS 5K JIS 10K DIN PN10

h
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DATASHEET 

Serial No. TSD-V03-E

Parts list

 

 
 
 
 

Cv value for each opening degree 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

QTY QTY MATERIAL QTY MATERIAL

1 BODY 1 BODY / DISC, SEAT BUSH 16 HANDLE (A) 1 PP 25 GEAR BOX 1 PLASTIC etc.

2 DISC 1 U-PVC / PP 16a HANDLE INSERTED METAL 1 STAINLESS STEEL(SUS316L) 28 BOLT (C) 4 STAINLESS STEEL(SUS304)

183 SEAT BUSH (A) 1 PP / PP 17 HANDLE LEVER 1 PPG 158 GASKET (L) 1 EPDM

184 SEAT BUSH (B) 1 PVDF / PVDF 18 PIN 1 PPG STEEL(SS400)

3 SEAT 1 19 SPRING 1 STAINLESS STEEL(SUS304) (Unichrome coated)

6 O-RING (C) 1 21 BOLT (B) 1 STAINLESS STEEL(SUS304) When the body material is PP or PVDF,

185 O-RING (I) 4 22 LOCKING PLATE 1 PPG used for 250 - 350mm

7 STEM 1 23 SCREW (B) 4 STAINLESS STEEL(SUS304)
24 CAP (A) 1 PP

8 STEM HOLDER (A) 1 PP 182 O-RING (H) 1 EPDM

157 SCREW (F) 4 STAINLESS STEEL(SUS304) 186 WASHER WITH RUBBER 1 STAINLESS STEEL(SUS304)+EPDM

PART NO./NAME

1a RING 2
EPDM, FKM , etc.

PART NO./NAME MATERIAL PART NO./NAME

STAINLESS STEEL(SUS403)
STAINLESS STEEL(SUS316)

ONLY USED LEVER TYPE ONLY USED FOR GEAR TYPE

mm 40 50 65 80 100 125 150 200 250 300 350
inch 1 1/2 2 2 1/2 3 4 5 6 8 10 12 14

BUTTERFLY VALVE
TYPE 57 71 120 250 300 470 830 1,100 2,500 3,860 5,700 6,440

[GEAR TYPE] 

[LEVER TYPE] 

8.2 (Key Hole Diameter for HANDLE LOCK) 
Detail of Ring 

Size: 250mm-350mm 
Body: PP, PVDF 
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DATASHEET 

Serial No. TSD-V03-E

Operating torque  

 

 
Note :  
 
 
 

Pipe bolt dimensions reference recommended data

 
 
Note :  
 
 
 
 
 
 
 
 
 
 
 

mm inch Operation torque (O�S)

40 1 1/2 5.0

50 2 10

65 2 1/2 15
80 3 20

100 4 30
125 5 40

150 6 65

200 8 165
250 10 300 (40)
300 12 330 (43)
350 14 400 (71)

BUTTERFLY VALVE TYPE 57
 JIS 10K UNIT : mm

d L S BOLT A BOLT B NUT/WASHER

40 1 1/2 115
50 2 125
65 2 1/2 135
80 3 135

100 4 145
125 5 165 50
150 6 175
200 8 195
250 10 225
300 12 245
350 14 255 65

M20
55

12 24
M22 60

16 32

4 8

45

8 16

mm inch
BOLT A QTY

M16

40

(1) In the above list, the values for size 40 to 350 mm indicate the bolt dimensions when an AVTS flange is used.  

(2) The quantity of nuts and washers for Bolt A indicates the number of 2 sets (1 bolt / 2 nuts, 2 washers).  

40mm-200mm:Lever type,250mm-350mm:Gear type.(   )gear handle torque. 
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DATASHEET 

Serial No. TSD-V03-E

Product weight list (reference) 

 

 
 
 
 
 
 
 

Product model code list 
 

 

 
 
 
 
 
 
 

Installation, Operation and Maintenance Manual 
 
"For details of Installation, Operation and Maintenance, please refer IOM at below link" 

 
http://www.asahi-yukizai.co.jp/en/product/mt_pdf/a_manual_Valve_3_01.pdf 

 
 

LEVER TYPE / GEAR TYPE Unit : kg

40 1 1/2 1.3 / 3.4 1.1 / 3.1 1.4 / 3.5
50 2 1.5 / 3.5 1.2 / 3.3 1.7 / 3.8
65 2 1/2 1.7 / 3.8 1.4 / 3.4 1.9 / 4.0
80 3 1.9 / 3.9 1.6 / 3.6 2.2 / 4.2

100 4 2.5 / 4.5 2.0 / 4.0 2.9 / 4.9
125 5 4.9 / 6.5 4.0 / 5.6 5.7 / 7.3
150 6 5.8 / 7.4 4.6 / 6.2 6.9 / 8.5
200 8 9.3 / 10.7 7.4 / 8.9 11.0 / 12.5
250 10 / 14.7 / 12.2 / 18.6
300 12 / 28.0 / 24.0 / 34.5
350 14 / 30.2 / 26.3 / 36.8

mm inch
TYPE 57

U-PVC PP PVDF

V MANUAL VALVE 57 TYPE 57 LV LEVER TYPE U U-PVC E EPDM W WAFER 1 10K 40mm

SG SIDE GEAR TYPE P PP V FKM 5 5K

F PVDF W 350 350mm

D DIN

A ANSI

: : :: : : : :

V 57 W

ACTUATION TYPE OPERATING SYSTEM BODY MATERIAL SEAL MATERIAL CONNECTION STANDARD SIZE
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 The various Types of electrical 
Actuators from Marsh have been developed 
specially for the quarter turn operation of 
small size Butterfly, Ball, Plug valves and 
dampers. Thanks to their design simplicity to 
achieve low-cost automation. They are 
provided with single phase motors which 
considerably saves the cost of electrical 
hardware and other accessories.
 Also as the actuators are installed 
directly on final control element and are 
provided with stall-duty motors, the units 
become completely maintenance free, that is 
Fit and Forget type. The units are supplied 
with all necessary features to operate the final 
control element in ON/OFF or Modulating 
modes.
 Marsh can also supply units to operate 
on 24 VDC supply having other features same 
as that of above mentioned models.

SINGLE PHASE 
QUARTER TURN ACTUATORS

New Generation Direct Mounted 

Thanks to 
Design Simplicity

l

Marsh can also supply:
�  Units available for various supply voltages 

415, 230 ,110 VAC & 24 VDC
�  Regulating duty models 4-20 Input / output
�  Direct / Indirect Mounting basis
�  Flame Proof Versions
�  Data logger card
 The data logger logs the open & close status of 

actuator. It will keep on logging the data locally 
irrespective of its communication with SCADA

M
AR

SH

 AUTOMATION PVT. LTD.
1 9 8 0  - 2 0 2 0

40
Glorious Years & Counting
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Corporate Office 
98A/25A, Hadapsar Industrial Estate,  Pune - 411013 (INDIA)
Tel.: +91-20-26875424, 26879475, Fax : +91-20-26879475
Email :  response@marshautomation.com
 marshautomation@gmail.com
Website : www.marshautomation.com

Unit No . 1
98A/25A, Hadapsar Ind. Estate, 
Pune-411013

Unit No . 2
Sr. No. 19/1, Hingane Khurd.,
Sinhagad Road, Vitthalwadi, Pune - 411051

ACTUATOR DIMENSIONAL DETAILS (NOT APPLICABLE FOR DC SERIES)

CONNECTION DIGRAM

 Actuator      Dimensions       Keyway Size   *

 Models A B C D Ø E Ø F G Ø H J K Width x Depth Mounting Base   
 
             4H M6 x 12 Deep on
 QT5 225 295 170 170 85 30 32 100 25 100 6 x 3.3 50 PCD off centre (F05)     & 
             4H M8 x 12 Deep on 
             70 PCD off centre (F07)

 QT 10 250 370 217 220 125 40 40 100 19 100 12 X 3.3 4H M8 x 12 Deep on 
             70 PCD off centre (F07)     &
 QT 20 252 380 217 220 125 40 40 100 19 100 12 X 3.3 4H M10 x 12 Deep on 
             102 PCD off centre (F10)

 QT 30 300 485 291 250 148 50 44.5 250 0 110 14 X 3.8 4H M8 x 15 Deep on
 QT 40 300 485 291 250 148 50 44.5 250 0 110 14 X 3.8 90 PCD off centre                &
 QT 50 300 485 291 250 148 50 44.5 250 0 110 14 X 3.8 4H M12 x 15 Deep on
 QT 60 300 523 291 250 148 50 44.5 250 0 110 14 X 3.8 125 PCD off centre (F12)

TECHNICAL SPECIFICATIONS

Notes : (For All Models)
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 Actuator Data    Actuator Model: 220 VAC     Actuator Models : 24 VDC

   QT-5 QT-10 QT-20 QT-30 QT-40 QT-50 QT-60 QT-5 DC QT-10 DC QT-20 DC QT-40 DC QT-60 DC

 Rated Output Toque 5 10 20 30 40 50 60 5 10 16 40 60

 Operating speed sec/90° 17 20 20 26 26 26 26 10 10 13 13 13

 Weight Kg. 9 12 15.5 26 26 28 30 3 6.5 6.7 9 9

 Output Watts 125 175 250 290 300 320 350 10 20 25 70 70

 Nominal Current Amp 0.55 0.9 1.2 1.3 1.4 1.5 2 1.28 2.03 3 5.13 6.04

ISO 9001: 2015 company

 'X'

�
| N

O
V 

20
19

/3
k
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1
2

3

4

5
6
7

8

9
10 DN

11

13
14

15
16
17
18

19
20
21
22
23
24
25
26
27
28

30 SIZE END CONNETION QUANTITY (NOS)

31 DN25 FLANGED 2

NOTES 
:

BIDDER / VENDOR : DE NORA INDIA LIMITED

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

PRINCIPAL CONTRACTOR : BHARAT HEAVY ELECTRICALS LIMITED TECHNICAL DATASHEET FOR MANUAL OPERATED VALVE

GENERAL

P&ID NUMBER
DESCRIPTION BALL VALVES

TYPE BALL VALVE, 3 PIECE  FLANGED END.

MAKE "SARKER" BY H. SARKER & COMPANY VALVES (P) LTD.

OPERATING 
CHARACTER
ISTICS

DUTY CONTINUOUS
DESIGN IS / ISO 17292
FLUID HANDLED INSTRUMENT AIR

PRESSURE RATING 150#

OPERATION 1/4 - TURN SHUT OFF VIA HANDLE
SIZE 25

END CONNECTION FLANGED END  ANSI B16.5 CL 150 RF

INSPECTION AND TESTING STANDAND

h. GLAND NUTS

IS / ISO 17292
PRESSURE - TEMPERATURE RATING ASME B 16.34

FLANGED END DIMENSION ASME B 16.5

e. BODY SEAT ASTM A276 GR. 304
f. STEM SEAT PTFE
g. STUD & NUTS ASTM A276 GR. 304

ASTM A351 GR. CF8 M
c. BALL ASTM A351 GR. CF8 M

d. GLAND AISI 304

AISI 304 
I  HANDLE SS

VALVE SIZE AND
QUANTITY

TAG NUMBERS

90PBM10AA501,90PBM10AA502

j. GLAND PACKING PTFE
k.  BODY SEAL PTFE
l. STEM ASTM A276 GR. 304

MATERIA
L

a. BODY ASTM A351 GR. CF8 M
b. END CONNECTION

m. SLEEVE PVC

1. ALL VALVES SHALL BE SUPPLIED WITH NUTS, BOLTS, WASHERS & GASKET, AS REQUI
RED. MOC OF ALL FASTERS SHALL BE CONSIDERED SS316.

PE-V11-412-174-A139 Rev 0
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1

2
3

4

5
6
7
8

9 DN
10
11
12
13

14
15
16
17

18
19

20

21 SIZE END QUANTITY (NOS)
22 DN25 screwed 2

NOTE
S

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

GENERAL

P&ID NUMBER TPL-1044-34261-VM-PI-2700

DESCRIPTION CHECK VALVE
TYPE SS 316 LIFT CHECK  VALVES , BOLTED COVER, SOLID DISC, RENEWABLE BODY 

SEAT RING AND INTEGRAL DISC SEAT RING

MAKE H. SARKER & COMPANY VALVES (P) LTD.,        BRAND: "SARKER"

PRINCIPAL CONTRACTOR : BHARAT HEAVY ELECTRICALS    LIMITED TECHNICAL DATASHEET FOR MANUAL OPERATED VALVE

BIDDER / VENDOR : DE NORA INDIA LIMITED

OPERATING 
CHARACTERI
STICS

DUTY CONTINUOUS
DESIGN GENERALLY AS BS 1868 CL-150
FLUID HANDLED POTABLE WATER
PRESSURE RATING 150  HYDROTEST FOR BODY 32 KG/CM2, SEAT : 22 KG/CM2

SIZE 25
BONNET DESIGN BOLTED BONNET

VALVE SIZE 
AND

QUAN I Y

TAG NUMBERS
90PBM10AA701,90PBM10AA702

MATERIA
L

BODY SS TO AISI 316
SEAT SS AISI 316
DISC/ PLUG SS AISI 316
SPRING SS  AISI 316 IF REQUIRE

BODY GASKET CAF
COVER SS TO AISI 316

JOINT BOLTS SS TO AISI 304

INSPECTION AND TESTING STANDAND BS 6755/ API-598
PRESSURE - TEMPERATURE RATING
 END DIMENSION STD SCREWED

ASME B 16.34

PE-V11-412-174-A139 Rev 0
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BHEL DOCUMENTS NO.: PE-TS-412-174-102

VOLUME III

2X660 MW ENNORE SEZ STPP, CHENNAI REV. NO. DATE:
Page

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

TITLE:
TECHNICAL SPECIFICATION FOR
ELECTRO CHLORINATION PLANT.

LIST OF SCHEDULES
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BHEL DOCUMENTS NO.: PE-TS-412-174-A102

VOLUME III

2X660 MW ENNORE SEZ STPP, CHENNAI REV. NO. DATE:
Page

PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME DESIGNATION SIGNATURE DATE COMPANY SEAL

BHEL – PS- PEM-PPEI: NOIDA, SECTOR 16A, UP-201301

TITLE:
TECHNICAL SPECIFICATION FOR

ELECTRO CHLORINATION PLANT.

SCHEDULE OF PRE-BID CLARIFICATION

All clarification from the Technical Specification shall be filled in by the BIDDER clause by clause in this format
only.

VOLUME
SECTION

CLAUSE
NO.

PAGE
NO.

SPECIFICATION
REQUIREMENT

CLARIFICATION REASONS FOR
CLARIFICATION
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BHEL DOCUMENTS NO.: PE-TS-412-174-A102

VOLUME III

2X660 MW ENNORE SEZ STPP, CHENNAI REV. NO. DATE:
Page

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

TITLE:
TECHNICAL SPECIFICATION FOR
ELECTRO CHLORINATION PLANT.

COMPLIANCE CUM CONFIRMATION SCHEDULE

The bidder shall confirm compliance with following by signing/ stamping this compliance certificate and
furnishing same with the offer:

a.) The scope of supply, technical details, construction features, design parameters etc. shall be as per
technical specification & there are no exclusions/ deviations with regard to same.

b.) QP/ test procedures shall be submitted in the event of order based on the guidelines given in the
specification & QP enclosed therein.
QP will be subject to BHEL/Customer approval in the event of order & customer hold points for inspection/
testing shall be marked in the QP at the contract stage. Inspection/ testing shall be witnessed as per same
apart from review of various test certificates/ Inspection records etc.
The charges for 3rd party inspection (Lloyds, TUV or equivalent ) for imported components shall be included
in the base price of the equipment by the bidder

c.) All drawings/data – sheets etc. to be submitted during contract shall be subject to BHEL/Customer review/
approval. GA drawings, as submitted with offer at tender stage are for reference purpose only and shall be
subject to approval during contract stage.

d.) There are no deviations with respect to specification.
e.) The offered materials shall be either equivalent or superior to those specified. Also for components where

material is not specified it shall be suitable for intended duty, materials shall be subject to approval in the
event of order.

f.) The commissioning spares (if any) are supplied on ‘As Required Basis’ & prices for same included in the
base price (If bidders reply to this is “No commissioning spares are required” and if some spares are
actually required during commissioning same shall be supplied by bidder without any cost to BHEL).

g.) All sub vendors shall be subject to BHEL/CUSTOMER approval
h.) Any special tools & tackles, if required, shall be in bidder’s scope.
i.) Demonstration parameters shall stand valid till the satisfactory completion of demonstration test and its

acceptance by BHEL/Customer.
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PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME DESIGNATION SIGNATURE DATE COMPANY SEAL

TITLE
* SCHEDULE OF DECLARATIONS

BHEL DOCUMENTS NO.: PE-TS-412-174-A102

VOL III

SHEET…….. OF……

* Bidder shall include this schedule both in technical and Price offers

DECLARATION

I ………………………………………………………………..………certify that all the technical data and
information pertaining to this specification are correct and are true representation of the equipment/system
covered by our format proposal number Dated ………………….. and there is no deviation to the specification.

I hereby certify that I am duly authorized representative of the Bidder’s company whose name appears above my
signature.

Biders Company Name ………………………………………….

Authorised representative’s
Signature ………………………………………..

Name ………………………………………….

Bider’s Name The bidder hereby agrees to fully comply with
the requirements and intent of this
specification for the price indicated
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