DRIVE CONTROL
PHILOSOPHY
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DCS INTERFACE FOR BIDIRECTIONAL DRIVE(WITH INTEGRAL STARTER)

9 PIN PLUG & SOCKET ACTUATOR
1(4 P, 0.5 mm2 N —‘ (WITH INTEGRAL STARTER)
Screened Cable nAN?
e Ie R © PatsgaPely "N
COMMON (NTPC” Scope) BLUE | \A Py
) 1%
ACTUATOR  DISTURBED RED )B ;ﬁ 3 O DISTURBED
q: BINARY
INPUT OPEN_FEEDBACK GREY | C & O 0 | ots
OWS/LVS
CLOSE FEEDBACK YELLOW | \D \O_
{“7)—( ) CLS
]BUS[ -
CLOSE _COMMAND GREEN )E
/N ) BINARY COMMON BROWN | ~F  CLOSE PR | | oo
OPEN COMMAND WHITE )G
SPARE BLACK )H OPEN IPR
DCS J OPEN,/CLOSE,/STOP
T_SHIE_LD__) @ @ @ PUSH BUTTON
Off LOCAL/REMOTE /OFF
Local «f)- Remote | SELECTOR SWITCH
- T 7 T z P, 05 mmz _~ ~— T~ T T — | T — — — — 1
Scree_n_lgd Cable) |
| (NTPC 2 pe) - BLUE oA &
ANALOG
POSITION FEEDBACK(4—20 mA
q:l: INPUT ( mA) RED >B Q—:'J |
: SPARE GREY )C :
POSITION TXR
| SPARE YELLOW) D | (FOR INCHING
| _________________ | __)E | DUTY DRIVES ONLY)
| 9 PIN PLUG & SOCKET_I |
L - - - 1
NOTE:
1. DISTURBED= Loss of Power supply (1 Phase/3 Phase),
Loss of control supply, Motor thermostat trip,
Thermal over load relay trip, NTPC LIMITED DRG.NO.|PE—DM—401-145-1002
Local/Off/Remote Sel. switch in local or off mode. ik FEROZ GANDHI UNCHAHAR THERMAL POWER PLANT(1 X 500 MW) |DATE 05.03.2014
Stop PB optd. ” [l
TITLE DCS INTERFACE FOR REV.NO. 00
BIDIRECTIONAL DRIVE SHT 7 OF 13

177




OWS/LVS

JA—

BUS

<

DCS INTERFACE FOR UNIDIRECTIONAL LT DRIVE ( CONTACTOR CONTROLLED )

DCS

MCC(NBPPL SCOPE)

BINARY
OUTPUT

BINARY
INPUT

START COMMAND +
71
+
STOP_COMMAND va IPR
COMMON -
ON FEEDBACK
O

OFF FEEDBACK

MCC DISTBD (THERMAL O/L OPTD/CONT SUPP

FAIL/MCC SWITCHED OFF/EPB OPTD.)

CABLE_ SIZE
—4PX0.5 sq mm

(G—Type)

(NTPC SCOPE)

®

EMERGENCY STOP PB

(NBPPL SCOPE)

L

ﬂ”[wlv

NTPC LIMITED DRG.NO.|PE—DM—401-145-1002
FEROZ GANDHI UNCHAHAR THERMAL POWER PLANT(1 X 500 MW) |DATE 05.03.2014
TITLE DCS INTERFACE FOR REV.NO. 00
UNIDIRECTIONAL LT DRIVE SHT 8 OF 13
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OWwsS

NOTES:

BUS

DCS

DCS

(24V DC/240V AC)

INTERFACE FOR SOLENOID DRIVE

* TWO INDEPENDENT OUTPUTS FROM CONTROL SYSTEM
SHALL BE PROVIDED TO PUSH—PULL TYPE VALVES,
WITH DUAL COIL SOLENOIDS.

** MCB SHALL BE PROVIDED FOR EACH SOLENOID
# FOR ON/OFF TYPE, SOLENOID ACTUATED CONTROL VALVE.

(G—Type) (NTPC SCOPE)

CABLE SJZE
MultipairgNTPC scorE)lPR PANEL AT CER
(G=Type)
H INTERPOSING
——>{BINARY RELAY
OUTPUT
(24VDC)
| L /Ph O//O ENERGISE
POWER SUPPLY MCB
—/N
/ 1CABLE SIZE
oo cABlE se. ~ _{PR PANEL AT CER o 3C X 23 sq mm
| —MoRgain(&ree scop [ CABLE SIZE
I (G-Type) ! (NBPPL SCOPE)
: INTERPOSING | 000
T >{BINARY RELAY |
| OUTPUT L SOLENOID COIL
| |(24vDC) " 35 -
! L +/Ph ENERGISE
| O~ O !
| POWER SUPPLY MCB |
' |
| — /N |
| / 1 CABLE SIZE |
| 3C X 2.5 s% mm |
! (NBPPL SCOPE) |
|
' |
: |
L S SOLENOID COIL _ __ _________ 2
LIMIT SWITCH #
OPEN_FEEDBACK B0 ~
& OPEN LS
1 BINARY
INPUT CLOSE_FEEDBACK B0
% CLOSE LS
BLE SIZE
—gé &EO. sq mm

Bffes

NTPC LIMITED DRG.NO.|PE—DM—401—145-1002
FEROZ GANDHI UNCHAHAR THERMAL POWER PLANT(1 X 500 MW) |DATE 05.03.2014
TITLE DCS INTERFACE FOR REV.NO. 00
SOLENOID DRIVE SHT 9 OF 13
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DIAGRAM OF INTERFACING
WITH FIELD INSTRUMENTS
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i
MARSHALLING/ . e ‘
TERMINATION CUBICLE 03 Sa. mm MEC/SWGR. - MCC/SHGR
8L 14 jamevi il "
0z o 2 ELECT, PROTECTION OPERATED P
0% Dol _elh‘r, {186 (RELAY/ MET CAGINET) 04 | 520
[} wr 1f
1) .
e o 320 STATYS CL0SED/ OPEN
09 12 r CONTAGTS FOR
o STATUS @ OTHER® SYSTEMS
08 DeenGE 222 22 ON (CLOSE) FRON 10 , 524 {WHERE REGLIRED)
e 2 520 SREAKER - -
08 0 s OFF  (OPEN) 2 tH :15211
10 o—n 22 TorF] COMMAND '0PEN'} 24 v s |- @ -
] aN o8 FROM BE5 -
12 o & FOR SWOR ]
W 02 ! OMAND 'CLOSEY | el
g % 14 b i { ON | ¢ L 1)
Es @ 2
g 16 oof—BK SPARS @ 2
g SHIELD @ 2
B es o °
gg a o @ @
¥ . @
7]
3 o a @
: 2
g @@ 2
- P o 2 NOTE=
z 2 @ 1. SPARE CORES AT MCG/SWGR END ARE 70 8E
T o Qo
g . 2 TERMINATED AT SPARE TERMINALS,
I o0 2, RELAY FAULT ALONG WITH OTHER INFORMATION SHALL
; @ @ FLOW THROUGH SOFT LIRK,
. g o @
2 o0 2 @
: o a @ @ _
M [FOR TENDER PURPOSE ONLY |
f2 | 120 ° - o T A
g, 0 2. AR ~ TP CLIMITED.
L2t s GROURD y NTPC A COVERHMENT OF INOW ENTERPRISE )
g ‘ —  ENGINEERING DIVISION
PROEET TYPICAL THERMAL POWER PROJECT
) THE ENTERFACI_NG:OF‘FEELD.INS_?FRUMENTS
- L INTERFACE OF DD_CMIS'_W]TH._M_CC/SWGFUACTUATOR
v Ravisod for Numericol Reley tiosed SWOR, M » . _ N [1wozon (Elect. Bkr., < Non: Sync.-LT)
AEV.HD ) DAt DESIGH| CHKD.| .ﬁg" Te | ca lancr | WD | OATE | 5Z€ SCAE | DRG. WO, ’ REY, MO,
DESCRIPTIQON . A3 NTS 0600-405-POI-A-065 8
CLEARED &Y SH 12 OF 14
[ ]
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CLAUSE NO.

TECHNICAL REQUIREMENTS it
R NTPC

“1.0 All cables to be supplied shall be of type tested quality. The Contractor
shall submit for Owner's approval the reports of all the type tests as listed in this
specification and carried out within last five years from the date of bid opening.
These reports should be for the tests conducted on the equipment similar to those
proposed to be supplied under this coniract and the tesi(s) should have been either
conducted at an independent laboratory or should have been witnessed by a client.

2.0 In case the Contracior is not able to submit report of the type tesi(s)

conducted within last five years from the date of bid opening, or in case the type test
report(s} are not found 1o be meeting the specification requirements, the Contractor
shall conduct all such tests under this contract free of cost to the Owner and submit
the reports for approval.

**These tesis shall be carried out as per VDEG207 Part 6 & ASTMD-2116 for
TEFLON insulated & outer sheathed cables

=*Applicable for armoured cables only

DC Power Supply System (Applicable for each model and rating)

Degree of 18-13947 Yes Yes
protection
test
Short' circuit  Approved Yes Yes
current procedure
capability
Voltage Proof UL, Yes Yes
Test 950,|IEC850
Bum In test Approved Yes Yes
procedure
: !
Efficiency Approved Yes Yes
procedure -

 Audible Approved Yes Yes
MNoise Test procedure . )
Fuse Approved Yes Yes
Clearing procedure
Capability
Total Approved Yes Yes
harmonic procedure/C
content _IGRE’s
Radio” EC- Yes ‘ Yes-
Freguency CISPR22,
interference

iEC-61000-
GRAULI STPP STAGE-IIl TECHNICAL SPECIFICATION SUB-SECTION-C-07 PAGE
{1X500 Mw} SECTION - VI 1 TYPE TEST 6 OF 10
EPC PACKAGE PART-B REQUIREMENTS

~
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—

.“tiissga

wE )y
TECHNICAL REQUIREMENTS vt
_ T MNMTBG |I-
4-12(8b),
IEC-61000-
4-3, IEC-
61000-4-5,
IEC-61000-
4-6 .
Over Load Appfoved Yes Yes
Test procedure
Restart Test  Approved Yes Yes
procedure
Output Approved Yes Yes
voltage procedure
tolerance
Parallel Approved Yes Yes
operation procedure
ESD IEC-61000- Yes Yes
immunity 4-2-9(1)
Test
Electrical IEC-61000- Yes Yes
Fast 4-4
transient/
Burst
Immmsunity
Test
Surge IEC61312, Yes Yes
Protection [ECE1024,
VIDE  100-
534,
Insulation Approved Yes Yes
Test procedure
Load Tests. -Approved  Yes - Yes
procedure
Preliminary Approved  Yes Yes
light load test procedure
(without
Batiery
supply)
Load sharing  Approved Yes Yes
. procedure -
SINGRAULI STPP STAGE-IlI TECHNICAL SPEGIFICATION SUB-SECTION-C-07 PAGE
{1X500 MW} SECTION - Vi TYPE TEST 70F 10
EPC PACKAGE PART-B REQUIREMENTS T

~
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L

L,
e

S

985860

TECH_NICAL REQUIREMENTS

|

13  Voltage
Stabilisers

- Amplifiers

Microphones

Loudspeéker
15 LIE/LIR
16 . Flue
analyzers
17 Master
Clock - -

Restart Test . IEC 60146-2

Short Circuit IEC 601486-2
current
capability

Cutput IEC 80146-2
voltage &

frequency

tolerance --

Voltage IEC 60146-2
{Current
Division

Efficiency IEC 60146-2
Test

Over Load Approved
Test procedure

Temp  rise Approved
test without procedure
redundant

~ fans

Input. voltage Approved
variation test  procedure

14 Public Address System

As per IS 9302,
standard Pari-l}
(col 4)
As  per IS 9302,
standard Part-11}
{col 4)
As-  per 15 9302,
standard Part-IvV
{col 4)
Degree  .of 1513947
protection '
fest

gas Degree  of - 1513047
protection

- test

FunctionaAl © Asper
test: )

No

No

No

No

Yes
No

No

No

No

'No

No

Yes

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

SINGRAULI STPP STAGE-NI

TECHNICAL SPECIFICATION

SUB-SECTION-C-07

. PAGE

{1X500 MW) SECTION - VI TYPE TEST -
EPC PACKAGE PART-B REQUIREMENTS
191




<«

9

8587

CLAUSENO.

ioe

No

No

No

No

No

No

No

No

Yes

Yes

Yes

Yes

{Seilf
certification is
also
acceptable)

No

No

No

Yes

No

Yes

TECHNICAL REQUIREMENTS
approved
procedure
18 CJC Box Degree Of 1S-13947
protection
test
19  Junction Degree  Of 15-13947
Box protection
Test
20 OPC Data OPC
Access Server, Compliance
Data Exchange Testing
Server &
Historical Data
Access Server
Conductivity Degree  of 18-2147
Type Level protection
Switch test
Local Gauges Degree of 18-2147
protection
test
Process Degree of 1S5-2147
actuated protection
Switches fest
Control Valves  CVtest ISA 75.02
PLCs As per [EC 1131
: standard
(Col 4}
F!c_)w ‘Nozzle Calibration ASME PTC
Orifice plates ’ BS 1042
## The contractor shall submit for Employers approval the reports of all the type
test as per latest 1S-10918 carried out within last five years from the date of Bid
opening and the tesi(s) should have been either conducted at an independent
laboratory or should have been witnessed by a client. The complete type test reports
shall be for any rating of Battery in a particular group based on plate dimensions
being manufactured by supplier.
Note:
Type Tests are to be conducted only for the items, which are being supplied as a
part of this Package.

255 ,"
{' SINGRAULI STPP STAGE-II

TECHNICAL SPECIFICATION SUB-SECTION-C-07 PAGE
| {1X500 MW) SECTION - VI TYPE TEST 10 OF 10
-EPC PACKAGE PART-B REQUIREMENTS
@i 192
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FORM NO. PEM-6666-0

SPECIFICATION NO.: PE-ID-401-145-1902
FITTTT SPECIFICATION VOLUME 1B
FOR SECTION D
H”[[ MOTORISED VALVE ACTUATOR
REV. NO. 00 DATE: 25.03.14
SHEET 2 OF 5
Data Sheet A & B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
* PROJECT
OFFER REFERENCE
*TAG NO. SERVICE | |
*DUTY [J ON/OFF [ INCHING
* LINE SIZE (inlet/outlet): MATERIAL |
[0 GLOBE [0 GATE [0 REG. GLOBE

*VALVE TYPE

O BUTTERFLY

GENERAL* * OPENING / CLOSING TIME | |
* WORKING PRESSURE
SHALL BE SUITABLE FOR CONTINUOUS
AMBIENT CONDITION OPERATION UNDER AN AMBIENT TEMP. OF 0-55
DEG C AND RELATIVE HUMIDITY OF 0-95%
VALVE SEAT TEST PRESS BIDDER TO SPECIFY
REQUIRED VALVE TORQUE BIDDER TO SPECIFY
ACTUATOR RATED TORQUE BIDDER TO SPECIFY
CONSTRUCTION TOTALLY ENCLOSED, WEATHER PROOF, IP:55
MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL
DOUBLE SHIELDED, GREASE LUBRICATED ANTI-
BEARINGS FRICTION.
METAL (NOT FIBRE GEARS). SELF-LOCKING TO
Sﬁfgxﬁ'gﬁggmw SWiTCH PREVENT DRIFT UNDER TORQUE SWITCH
CONSTRUCTION | gotranion SPRING PRESSURE WHEN MOTOR IS DE-
AND SIZING ENERGIZED.
OPEN/CLOSE AT RATED SPEED AGAINST
DESIGNED DIFFERENTIAL PRESSURE AT 85% OF
RATED VOLTAGE. FOR ISOLATING SERVICE
SIZING THREE SUCCESSIVE OPEN-CLOSE OPERATIONS
OR 15 MINS. WHICHEVER IS HIGHER. FOR
INCHING SERVICE - 150 STARTS/HR MINIMUM &
FOR REGULATING SERVICE - 600 STARTS/HR
MINIMUM.
* REQUIRED W VES ONO
HANDWHEEL * ORIENTATION O TOP MOUNTED O SIDE MOUNTED
*“TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.
ACTUATOR MAKE/MODEL BIDDER TO SPECIFY
|(\|/|8VT)OR MAKE / MODEL / TYPE/ RATING | g 00ER 10 SPECIFY
SQUIRREL CAGE INDUCTION MOTOR SUTABLE
@ MOTOR TYPE FOR DOL STARTING
B ENCLOSED (BIDDER TO CONFIRM)
A: O DRG. NO. 3-V-MISC-24227 RO
B: OJ DRG. NO. 3-V-MISC-24550 R0O
gchTGUSIﬁR APPLICABLE WIRING C: B DRG. NO. 3-V-MISC-24283 R00
ELECTRIC D: O DRG. NO. 4-V-MISC-90271 R11
E: O For Thyristor based Integral starter,
ACTUATOR v 9

Bidder/Vendor to furnish wiring diagram

COLOUR SHADE

W BLUE (RAL 5012) m—

PAINT TYPE (## Refer Notes)

HMENAMEL O EPOXY 0.

SHAFT RPM

BIDDER TO SPECIFY

OLR SET VALUE

BIDDER TO SPECIFY

@ STARTING / FULL LOAD CURRENT

BIDDER TO SPECIFY

NO. OF REV FOR FULL TRAVEL

BIDDER TO SPECIFY

@ PWR SUPP TO MTR / STARTER

415V, 3PH, AC

@ CONTROL VOLTAGE REQUIREMENT

110V AC/ 24VDC TO BE DERIVED SUITABLY FROM
415V POWER SUPPLY
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FORM NO. PEM-6666-0

SPECIFICATION
FOR
MOTORISED VALVE ACTUATOR

SPECIFICATION NO.: PE-ID-401-145-1902
VOLUME IIB

SECTION D

REV. NO. 00 DATE: 25.03.14
SHEET 3 OF 5

Data Sheet A & B

DATA SHEET-A
(TO BE FILLED BY PURCHASER)

DATA SHEET-B
(TO BE FILLED-UP BY BIDDER)

@ ENCLOSURE CLASS OF MOTOR

TOTALLY ENCLOSED, SELF VENTILATED IP-55
DOP

@ INSULATION CLASS

CLASS B OR BETTER, TEMPERATURE RISE 70
DEG C OVER 50 DEG C AMBIENT

@ WINDING TEMP PROTECTION

B THERMOSTAT (3 Nos.,1 IN EACH PHASE)

SINGLE PHASE / WRONG PHASE
SEQUENCE PROTECTION

REQUIRED

INTEGRAL STARTER

B REQUIRED 0O NOT REQUIRED

TYPE OF SWITCHING DEVICE

B CONTACTORS O THYRISTORS

TYPE

B CONVENTIONAL [ SMART (NON-INTRUSIVE)

IF SMART

a) SERIAL LINK INTERFACE

O INTEGRAL O FIELDMOUNTED

b) SERIAL LINK PROTOCOL

00 FOUNDATION FIELD-B PROFI-BUS
O DEVICE NET O

c) SERIAL LINK MEDIA

O TWIST) AIR Cu-CBL [0 CO-AXIAL Cu-CBL
O

d) HAND HELD PROGRAMMER

0 REQUIRED 0O NOT REQUIRED

e) TYPE OF HAND HELD
PROGRAMMER

O BLUETOOTH OINFRARED [O..............

INTEGRAL
STARTER f) MASTER SW 0 REQUIRED 0 NOT REQUIRED
9) Mbs;m{sm INTRFACE WITH DCS | O MODBUS O TCP/IP
/ﬁﬁDETAlLs OF SPECIAL CABLE 0 ENCLOSED 0 NOT REQUIRED
STEP DOWN CONT. TRANSFORMER W REQUIRED
OPEN / CLOSE PB W REQUIRED 0 NOT REQUIRED
STOP PB B REQUIRED 0 NOT REQUIRED
INDICATING LAMPS W REQUIRED 0 NOT REQUIRED
LOCAL REMOTE S/S EREQUIRED 0 NOT REQUIRED
STATUS CONTACTS FOR MONITORING W REQUIRED 0 NOT REQUIRED
REQUIRED (O/L RELAY OPERATED,
'S’\I'éiiﬁ“ STARTER DISTURBED CONT./JPOWER SUPPLY FAILED, S/S IN LOCAL,
TORQUE SWITCH OPTD. MID WAY)
B INTERPOSING RELAY [ OPTO COUPLER
TYPE OF ISOLATING DEVICE O EITHER
INTERPOSING QUANTITY M 2 NOs. 0 3 NOs.
RELAY/OPTO
COUPLER DRIVING VOLTAGE M 20.5 - 24V DC O vV DC
(Applicable for DRIVING CURRENT MW 125mA MAX | mA MAX
integral Starter) B> 192 o 25k o
ohms - onhms
LOAD RESISTANCE = ohms. < ohms
TORQUE MFR & MODEL NO. BIDDER TO SPECIFY
SWITCH OPEN / CLOSE M1No. [J2Nos. / M1No. [J2Nos
(Not Applicable CONTACT TYPE 2NO + 2NC
+
for Smart
Actuator) RATING 5A 240V AC AND 0.5A 220V DC
($$ Refer CALIBRATED KNOBS(OPEN&CLOSE TS) | REQUIRED FOR SETTING DESIRED TORQUE
Notes) ACCURACY +3% OF SET VALUE
LIMIT SWITCH MFR & MODEL NO. BIDDER TO SPECIFY
(Not Applicable 01 No 01 No.
for Smart OPEN : INT : CLOSE B2 Nos. 2 Nos. (ADJ.) B2Nos, ‘ ‘
CONTACT TYPE 2NO + 2NC

Actuator) ($$
Refer Notes)

RATING (AC / DC)

5A 240V AC AND 0.5A 220V DC
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FORM NO. PEM-6666-0

SPECIFICATION
FOR
MOTORISED VALVE ACTUATOR

SPECIFICATION NO.: PE-ID-401-145-1902
VOLUME IIB

SECTION D

REV. NO. 00 DATE: 25.03.14
SHEET 4 OF 5

Data Sheet A & B

DATA SHEET-A
(TO BE FILLED BY PURCHASER)

DATA SHEET-B
(TO BE FILLED-UP BY BIDDER)

POSITION TRANSMITTER (For inching
duty & other specific applications)

B REQUIRED 0O NOT REQUIRED

MFR & MODEL NO.

BIDDER TO SPECIFY

O ELECTRONIC (2 WIRE) R/l CONVERTER

POSITION TYPE
TRANSMITTER W ELECTRONIC (2 WIRE) CONTACTLESS
SUPPLY W 24V DC [
OUTPUT W 4-20mA
ACCURACY +1%FS
@SPACE HEATER REQUIRED
SPACE @ POWER SUPPLY (NON INTEGRAL) N.A
HEATER @ POWER SUPPLY (INTEGRAL) BIDDER TO SPECIFY
@ RATING
ACTUATOR/MOTOR TERMINAL BOX REQUIRED
ENCL CLASS ACTUATOR/MOTOR T.B. @0 IP 68 @WIP 55
TERMINAL
BOX @ EARTHING TERMINAL REQUIRED TWO

PLUG & SOCKET(9 PIN)
(FOR COMMD, LS/TS FEED BACK, PoT)

B REQUIRED 0O NOT REQUIRED
M 2 NOS. I ——————

CABLE GLANDS

@ POWER CABLE GLAND

SIZE:--TO BE PROVIDED DURING DETAILED
ENGINEERING

@ SPACE HEATER CABLE GLAND

SIZE:----- TO BE PROVIDED DURING DETAILED
ENGINEERING

OTHER CONTROL CABLE GLANDS-1

[ 1No. for BFV of CW PUMP

OTHER CONTROL CABLE GLANDS-2

QUANTITY & SIZE : TO BE PROVIDED DURING
DETAILED ENGINEERING

WEIGHT

TOTAL WEIGHT (ACTUATOR +
ACCESSORIES)

BIDDER TO SPECIFY

Kg.

NOTES:

1. SCOPE: DESIGN, MANUFACTURE, INSPECTION, TESTING AND DELIVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN / CLOSE DUTY.

2. CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION STANDARD. AS A MINIMUM,
THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH:

1S-9334, 1S-2147, 1S-2148, 1S-325, 1S-2959, 1S-4691 AND 1S-4722

3. TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C.

4. CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL SHALL BE PROVIDED.

THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM THE END POSITIONS.
THE LATCHING DEVICE SHALL UNLATCH AS SOON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION IS NOT POSSIBLE, THE TORQUE SWITCHES
SHALL BE BYPASSED BY END-POSITION LIMIT SWITCHES WHICH OPENS ON VALVE LEAVING END POSITION.THESE LIMIT SWITCHES ARE ADDITIONAL TO THE
NUMBER OF LIMIT SWITCHES SPECIFIED ELSEWHERE.

THE MOTOR SHALL OPERATE SATISFACTORILY UNDER THE +/- 10% SUPPLY VOLTAGE VARIATION AT RATED FREQUENCY, -5% TO +3% VARIATION IN
FREQUENCY AT RATED SUPPLY VOLTAGE, SIMULTANEOUS VARIATION IN VOLTAGE & FREQUENCY THE SUM OF ABSOLUTE PERCENTAGE NOT EXCEEDING 10%.

THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING.

LIMIT SWITCH AND DISTURBANCE SIGNALS SHALL BE AVAILABLE TO DCS/PLC EVEN WHEN THE POWER SUPPLY TO THE ACTUATORS IS NOT AVAILABLE.

$$ TORQUE SWITCH & LIMIT SWITCH SHALL ACT INDEPENDENT OF EACH OTHER. TANDEM OPERATION IS NOT ACCEPTABLE.
#i# EPOXY PAINT IS RECOMMENDED FOR COASTAL AREAS.
PREPARED BY CHECKED BY APPROVED BY VENDOR COMPANY SEAL
NAME ANUJ WADHWA AMIT TYAGI BHARAT SINGH NAME
SIGNATURE SIGNATURE
DATE 25.03.2014 25.03.2014 25.03.2014 DATE

NOTES* = TO BE FILLED BY MPL (LEAD AGENCY).

@=TO BE FILLED BY ES
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ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.

C8TYC—OSIN-A—¢_

ONIAVIA 9 PIN PLUG & SOCKET CONTACT DEVELOPMENT DIAGRAM
[~ 415V 50Hz 3pAC - - - - - - - - ] (FOR ALL ACTUATORS) ors |_1=2_| OPEN AT OVER TORQUE DURNG OPENNG TRAVEL
| R[Y[B[E TB com A |7 ] Bwe ] 34 | CLOSE AT OVER TORQUE DURNG OPENING TRAVEL
| 24V DC_INTERNAL VOLTAGE, 33 EAULT N D]l eo | [ org [5=6_| OPEN AT OVER TORQUE DURNG CLOSNG TRAVEL
CONTROL SUPPLY FOR CUSTOMER USE 34 —
POWER SUPPLY - ? OPEN EEEEE‘BACK c : GREY I — CLOSE AT OVER TORQUE DURING CLOSING TRAVEL
! 36 — I fots—1 f—rf—
AND REMOTE. COMMAND 29 st sose | b 1] vewow! 11-12 P P I pp—
=1 coumoN COMMAND Sy | 13-14 pp——
— LOGIC BOARD - 38 E i | | orEen | |cLs—1
| FORWARD (F) = Sl 39 'Ne' —‘| CLOSE 1 ! 1516 r=g==fr========== -
& GROUP FAULT RELAY{ N 201 COMMON _ | F o |/ ||BROWN , |og o 17218 p==p=
REVERSE (R) ———————————————— - A N COMMAND i mdgg?? T e S Sy —————— . e Ep——
| FRONT PANEL | - = OPEN G —H WHITE | 21-22 -t
I'F R I I \,L_E ,,_g H : BLACK: €Ls-2 23-24 pmmm e ——————————
[ | FOR ON-OFF DUTY | T. C ] ' FULL FULL
BT ! /@\ ! ONLY (SPARE FOR 1 44 sl ﬂ | [owon|ERMA open| | INTERUEDWTE 1P oo
! 5 HEATER SUPPLY | o of i INCHING DUTY) S 12 '-l - : VALVE_POSMON
=N l l ] SHIELD INDICATES CONTACT CLOSED
s | | - FH+e | 1 | amaa- -
| 2 DR 1 = ror wome oo oy At INDICATES CONTACT OPEN
| OLR TRIP s BUTons FoR Lo opeamon|(PARE FOR ON-OFF DU) o AODTIONAL CONTACT RATING: 5A AT 250V AC & 0.5A AT 220V DC
_______________ 5
LOCAL/REMOTE SELE.SWITCH IN LOCAL: N 151] commoN ?FgéNlﬁégﬁlG&Da?ng;m
52 'NO' rr=—=7
[ | THERMOSTAT TRIP 53 A | ewe ]
E B, |! RED :
55 S GRY |
155 c
I 56 C I I
E D . : YELLOW|
THERMOSTAT 3 NOS E ISPARE E c | GREEN :
59 '
| - - - - —] | |
ors__ o CIs - 0s-1 o Cls-1 - 0ls-2 ClS-2 60 P ™1 | SETIING PROCEDURE OF POSITION LIMT AND TORQUE SWITCH
— 1 — —1 —1 _ —1 _ I 61 G ! WHITE
el G . |
| | | | | | | | | | | ’—I-I TBs FOR ADDITIONAL (TORQUE 62 | | VALVES OPEN CLOSE
! TE 970 I J07C JE JL o swmew cowers- e 53 B T BuCK| VAN [BACK UP| VAN |BACK UP
| _TB [1T2[a[4] [s6[%[e] [oholiihzl [sfi4ishe i7iehiokd Rikdeded [25Rez7earda0a1aa 64 3 i ___ || GATE VALVE OF100 mm AND ABOVE| o1s | OTS * | c1s | cTS
SWTTCH TERMINALS FOR CUSTOMER USE Lme IN 1500 CL AND ABOVE RATINGS
ALL OTHER GATE & GLOBE VALVES| OLS | OTS * | ¢15 | #

NOTE:-
1. ALL TORQUE AND LIMIT SWITCHES (OTS,CTS,0LS1&2, CLS1&2) ARE WITH 2NO+2NC

"INO+1NC’ IS TERMINATED IN TBS 1-24, REMAINING CONTACTS ARE FOR INTERNAL USE.

ANY SPARE CONTACTS WHICH ARE NOT USED INTERNALLY ARE TO BE TERMINATED
. CTS — TORQUE SWITCHES FOR CW ROTATION (CLOSE)
. OTS — TORQUE SWITCHES FOR CCW ROTATION (OPEN)
OLS-1, OLS-2 — LIMITSWITCHES FOR POSITION OPEN
. CLS—1, CLS-2 - LIMITSWITCHES FOR POSITION CLOSE
. EPT — ELECTRONIC POSITION TRAMSMITTER
(CONTACTLESS TYPE, FOR INCHING DUTY)

oGP N

CONTACTS

# — CLS NOT TO BE CONNECTED IN TRIP CIRCUIT

* — BYPASS OTS FOR INMIAL 5% OF TRAVEL(FOR GATE VALVES ONLY)

IN TBS 25-32

~

. R1-R2-POTENTIOMETER 2 x 100 OHMS (FOR ON-OFF DUTY) DATE

ALTERED

. FOR COMMANDS & EPT EITHER INTERNALLY GENERATED 24 VDC

CHD & APPD

OR EXTERNAL SUPPLY OF 24VDC CAN BE USED

9. M — MOTOR 3¢ 415V 50 Hz AC SUPPLY

10. TORQUE SWITCH BYPASS WITH LIMITSWITCH BOTH ON OPEN &
CLOSE DIRECTION TO BE DONE INTERNALLY.

CAUTION: The information on this
4. document is the property of BHARAT

O HEAVY ELECTRICALS LTD. It must not

@) be used directly or indirectly in any

way detrimental to the interest of

TYPE OF PRODUCT

ELECTRICAL VALVE ACTUATORS (AC) WITH INTEGRAL STARTERS

OR NAME OF FOR NTPC PROJECTS
CUSTOMER/PROJECT (DRAWN FOR INTERMEDIATE POSITION OF VALVES)
BHARAT HEAVY ELECTRICALS LTD., [P®N1— - 2.
UNIT HIGH PRESSURE BOILER PLANT crp | D-DINAKARAN D.D 17.03.05| _
365-121 TIRUCHIRAPALLI-620014. APPD | K-ARUNACHALAM K.A 17.03.05
DEPT SCALE WEIGHT (KG). REFERENCE INFORMATIONS NO. OF
et - (9@
5 [copE - NTS - -
a
E TITLE
3 WIRING DIAGRAM (TERMINAL PLAN) g{?ﬂ) DRAWING NO. RE:)V
()
£ FOR ACTUATOR WITH INTEGRAL STARTER WITH PLUG & SOCKET U o1 3_\/_M|SC_24283
FOR NTPC PROJECTS

Size A3




STANDARD CHECK LIST FOR C&l INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR SOLENOID VALVES

Sl Test/ Checks Quantum Reference Doc./ [Agency ** Remarks
No. of check | Acceptance Norms |M| C | B
1 lcHECK FOR PIWV

TYPE

MAKE

MODEL No.
2 [MATERIAL (BODY. Plw]vV

PLUNGER/TRIM)
3 |PORT SIZE PIW|[V
4 [CABLE CONNECTION SIZE PIW|[V

SEE NOTE-1 | APPROVED SPEC./ | P |W| V |TYPE TEST
BELOW DATA SHEETS CERTIFICATE TO BE
5 |ENCLOSURE CLASS FURNISHED BY
VENDOR
P |W| V |TEST CERTIFICATE TO

6 [No. OF COILS & INSULATION BE FURNISHED FOR

CLASS INSULATION CLASS BY

VENDOR

7 |POWER SUPPLY CHECK PIW|[V
8 lIR/HV TEST PIWIV
9 |FUCTIONAL TEST PIW|V
Legend :

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :
1. Quantum of check shall be as below :
100 % - By Manufacturer
2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
3. Contractor to provide compliance certificate for tests/checks verifid by contractor and
submit the same alongwith test certificates to be verified by BHEL.
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STANDARD CHECK LIST FOR C&l INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR FLOW SWITCH

Sl Test/ Checks Quantum Reference Doc./ [Agency ** Remarks
No. of check | Acceptance Norms |M| C | B
1 |CHECK FOR 100% PIW|V
TYPE
RANGE

MODEL / TAG No.
END CONNECTION

DIMENSIONS
SIZE
2 |ACCURACY & REPEATABILITY 100% CPTw Y
(WET CALIBRATION) APSET(Z\VSESESEPTEC-
3 [HV/IR 100% PIW|[V
4 |CONTACT RATING / No. OF RANDOM PIW|[V
CONTACTS
5 |MATERIAL TC FOR BODY, WET | ONE/LOT PIW|[V
PARTS, SENSING ELEMENT
0,
® |accessories As AppLICABLE | 109% PIWVY
7 |DEGREE OF PROTECTION ONE/LOT PIW|V
8 |OVER PRESSURE TEST 100% PIW|V

Legend :
** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :

100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
Manufacturer to carry out routine test for 100%
4. Contractor to provide compliance certificate for tests/checks verifid by contractor and

submit the same alongwith test certificates to be verified by BHEL.

w
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INSTALLATION DIAGRAMS
OF MEASURING
INSTRUMENTS
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LEVEL MEASUREMENT

BOTTOM OF

VESSEL 3/4%/1" NIPPLE

3/4°/1" NIPPLE TO BE
CONNECTED WITH LEVEL GAUGE/
SWITCH THROUGH SOCKET

WELDED EQUAL UNION
OTHER.'Si ™ C&l CgCNg;JECTORS

SCOPE

-3/47/1" SOCKET WELDED GLOBE/
VALVE MATERIAL AS PER ANSH
8 311

SOCKEY TO SUIT NIPPLE OF 3/47/1" .

C&l CONIRACTOR'S

NOTES:— QER'S SCOPE

1. THIS TYPE OF PROCESS.CONNECTiON SHALL BE USED FOR LE\"EL' GAUGE AND
EXTERNAL CAGE TYPE FLOAT OR DISPLACER OPERATED LEVEL SWICH.

2. FOR GAUGES 3/4" NIFPLE ALONG WITH 3/4" SW SOURCE VALVE AND FOR
SWITCHES 1" NIPPLE ALONG WITH 1" SW SOURCE VALVE SHALL BE PROVIDED
AS PROCESS CONNECTION. )

3. SOURCE CONNECTION ON VESSEL SHOULD NOT BE LOCATED AT PLACES
SUBJECTED TO INTERFACE AND TURBULENCE FROM INLETS AND OUTLETS.

4. IF LOWER CONNECTION i$ TAKEN FROM BOTTOM OF THE VESSEL THEN THE
NIPPLE MUST BE 100 mm TO 150 mm ABOVE THE BOTIOM OF THE VESSEL.

4™ ANSI MATCHING FLANGE
ATTACHED WITH' FLUSH

VESSEL/TANK : DIAPHRAGM OF LEVEL
WAL TRANSMITTE i
(77 B N\N

C&l . . :
, ?gggésﬁ;?cmns/ ; §
vz aNEs 2

[N [R——

w2z ::-

ALY,

This document is the property of NATIONAL THERMAL POWER CORPORATION LTD.
No part of this document will be reproduced by any meons without the written permission.

OTHER'S et
4" NPS VESSEL Scope s ' \
CONTRACTOR'S /
NOZZLE 4" BUTT WELDED  SCOPE 2 BN

GATE VALVE 4= angt 300 Ibs 7NN

RF. WELD NECK
FLANGE ———mrae

NOTES: —

THIS TYPE OF PROCESS CONNECTION SHALL BE PROVIDED FOR TANK LEVEL MEASUREMENT
OF VISCOUS OR CORROSIVE LIQUID USING FLUSH DIAPHRAGM /WAFER TYPE LEVEL
TRANSMITTER.

\WELD}NG OF MATCHING FLANGE TO GATE VALVE SHALL BE DONE BY BIDDER.

[FOR TENDER PURPOSE ONLY}

ey & ot fefEdy
NTPCLIMITED
NTPC { A COATNENT OF MOV, ENTERPRISE )

PROJECT TYPICALTHERMAL POWER PROJECT
{STATION C&1 PACKAGE)

INSTRUMENT SOURCE CONNECTION DETAILS
FiRST ISSUE

PESCRIPTION ' R s:.; hT';'LES e 0000-405-P0T-A~59—?350¢ + A
o

Gl

Bl
g
g
i

,ﬂ <
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39947

TEMP. MEASUREMENT

1/2" NPT EQUIVALLENT AS
PER MANUFACTURER'S'

STANDARD —\

& insulation )
72. \
EXTERNAL THREAD' R %
TO, MATCH . WK

INTERNAL:. THREAD R' i

NOTES.'—?'

J|1)e As PER 155554 _-
: 1. THIS 'IYPE OF TEMPERATURE BOSS
. SHOP 2

WELD
3 AL 10 BE TESTED' IN
" AGCORDANCE: WITH APPLICABLE
~ ~CODES ‘BY MANUFACTURER.
4. MATERIAL OF THE THERMOWELL SHALL

" BE.OF 316SS.
5. THERMOWELL SHALL BE DRILLED
BARSTOCK  TYPE. .
C 6. AL
It SEE NOTE-8
2 nou DIAMETER. OF THE.

"TH}EEMO‘NELL TYPICAL!_Y SHOWN- HERE

4.8

: \‘-—~— SEE NOTE-7
= 10, ACTV
\-__ sgg No‘n-:_12 " SHOP:WELD. THE BOSS ON THE . PIPE
~* . AND DRILL THE HOLE. IN: THE PIPE IN ~ -
ALLIGNMENT WITH. HOLE IN. THE. BOSS.
PROVIDE” INTERNAL ‘THREAD AS PER
1Si554 70 MATCH WITH  THE THERMO—
WELL EXTERNAL THREAD..

11, AL DEMENSIONS ARE IN MM UNLESS
'OTHERWISE STATED

t2.. SWH% gEt SUJTABL£ TO MATCH THE

This: document is the property: of NATIONAL THERMAL® POWER CORPORATION'LTD. ~
~No part. of - this document will be reproduced by ony means without the written' permission.

13.'"THE- (Fhott s -L-'_:_DiMENSlONS sHau. BE' '
. - BE.SELECTED. BASED ON. PARTICULAR ©
-Appt.;&gmog 'AND THE SAME SHALL BE :

)3 BT BRI IWTENDER PURPOSEON{Y]N
/ 9?7 S . o N-TPGL!MITED--. ,

(STATION C&I PACKAGE).
— _ INSTRUMENT SOURCE '(':ONNECfiéN'DETAris
DESCRESTION rmm ¥E BC [ paoeaw e AL mu0000405 POI-A-OSS R, Ho.

qem e . At | NTS, Sheb Of 14

i : L ot I YFICALTHERMAL POWER PROJECT
| ; : :
i
i

B>
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38943

TEMP. MEASUREMENT

2" SOCKET WELDED
2" SOCKET INSERT x SIZE SUTABLE FOR
N

gﬁg PROCESS . WELDED TE THERMOWELL CONNECTION
i . e

.c.—.

\socxa WELDED £ 2" SOCKET WELDED
REDUCING COUPLING vl INSERT 'x LINE SIZE

1 " MAIN PROCESS'
=5 PIPE

MS_*. '
1. THIS TYPE OF THERMOWELL INSTALLATION IS’ SUH’ABLE FOR THE PROCESS
_ PIPE OF 2" NPS AND SMALLER.
2. FOR STEAM SERVICE THIS TYPE OF THERMOWELL msm_mnon 50" BEND
" MAY.BE:USED ONLY IN. VERTICAL PLANE.
3. THE LENGTH OF THE LARGER PIPE SECTION SHALL BE MINIMUM. 153mim
(i MUST BE GREATER THAN THERMOWELL LENGTH).

THERMOWELL . SUITABLE
FOR THE BOSS

LTEMP BOSS .
DIMENSIONS: SUITABLE FOR gk
INCLINED INSTALLATION SCREWED WELDED -
CONNECTIONS AS PER PROCESS CONNECTIO

NOTES: -

1. !NCLINED INSTALLATION OF THERMOWELL SHALL BE APPLICABLE FOR 4" AND
SMALLER - UNE SIZE-BUT LIMITED TO MIN. 3" LINE SIZE.

2. FOR 2" AND SMALLER LINE SIZE NECESSARY EXPANDER OF MIN. 3" SIZE OF
MAIN PIPING SPEC!F'!CATION SHALL BE USED.

This documeﬁt.is the property of NATIONAL THERMAL POWER CORPORATION LTD. )
No port of this document will be raproduced by any means without the’ written permission..

3. THIS TYPE OF INSTALLATION IS APPLICABLE FOR HORIZONTAL AND VERTICAL
PIPE SECTION.

FOR STEAM SERVECES EXPANDER SECTION MAY BE USED ONLY IN VERTICAL RUN.

5. THE EXPANDER SECTION SHALL BE OF ADEQUATE LENGTH (ATLEAST 3-4 TIMES
DIA OF THE MAIN PROCESS PIPE AT BOTH SIDE OF . THE iNSTALLED THERMOWELL).

[FOR TENDER PURPOSE ONLY||
e B
EEEE { A COVERMMENT OF. HOW. DITERMEIE
; { EINCINYERING DAVIZION
S B ? moest  TYPICALTHERMAL POWER PROJECT

(STATION C&l PACKAGE)

3 N H On S
= TS 7 INSTRUMENT SOURCE CONNECTION DETAIL
BT sacnirrren  [rpeefEel W T TE Tl el e sl To . 0000-406-POI-A-035 |25
: CTARED B A4 | NT.S. 4 o 14

~

E2
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‘ This document is the property of NATIONAL THERMAL POWER CORPORATION LID.
Mo part of this document will be reproduced by any means without the written permission.

PRESS. MEASUREMENT

NIPPLE 17/ 1/27 OF. MA?ER!AL SAME AS THAT OF
MAIN PIPE' FOR PRESS/TEMP RESTRICTIONS

SOCKET WELDED 1"/ 1/2" GLOBE VALVE
AS PER ANSI B 31.1.(TYP.)

INSULATION

- — — . PRFFERED LOCATION

—" (BTHER SIDE)
p 'OTHEA‘{_—R’S T Cat CONTRACTOR'S

-

A
- hY
45\ S SCOPE
ACCEPTABLE &/

LOCATION 'SOCKET TO SUIT NYPLE

(MATERIAL SAME AS THAT OF MAIN PIPE)

[ELEVATION
LIQUID SERVICE

C&i CONTRACTOR'S

SCOPE
*+Y PREFERED LOCATION
OTHER'S
ScoP :
E ACCEPTABLE LOCATION
( EHER SIDE )

— —_—

INSULATION '\

- ELEVATION
STEAM . SERVICE

PRESSURE CONNECTION ON_HORIZONTAL_PIPE

o)
N
4
N
/

OTHER'S

SCOPE  , C&l CONTRACTOR'S
‘T' SCOPE

—r

"

[ e e sy iy e e

. |

INSULATION ~

* USE DOUBLE ISOLATION VALVES FOR
PRESSURE EQUAL TO OR EXCEEDING
@l 40 Kg/Cm2 AND TEMP. MORE THAN 280°C.

o~
-
Y

N/
23

'
A\
]
t
\

- [FOR TENDER PURPOSE ONLY]

pee gy & dt = feifaes
N TP C LIMITED
{ A COVERMMENT OF MHOW DHTERPRSE )
NRCINERZING DIVISION
ozt TYPICALTHERMAL POWER PROJECT
= {STATION C&1 PACKAGE}) '
INSTRUMENT SOURCE CONNECTION DETAILS .
A FIRST ISSUE ! . e
- sl JE fC jon WPPOfPATEL  STE SCAE | DRG. MO, " . REV. HO.
Bl sesemenion rwrﬂ | | o 0000-405-POI-A-035  |™4

~t

T
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This docurent ' the property of RATINAL THERUAL POWER CORPORATON LTD. -

s

o

xed- by ony meons whhold the written permisien, © L0 T

ks

t whl be

Ho' part ef this . docun

"o DISPLACER. R
LEVEL -TRANSMITTER. ..~ .

TYPE

"PROCESS. REQUIvENEWD VERSR. | |

DESCRIPTION

DRAWN

DESIGN]

CHRD, | . - ;

e e |

TDATE]|

0000—405—POi-A-032 oA

5H20F2

CREV. No. |
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docuttent 1 the property of NATIONAL THERMAL POWER CORPORATION LTD.

This ¢
No part

CONDENSATE
POT

p BULK GF
! ENGLOSI.IRS/RMK y

o/P
TRANSMITTER

. _nuu%i‘ag OF LOCAL ~memm(]
s _mcmsuns/mx :

[N

/2" ‘REDUCING | INSERT. .

:: 1/2" RPS SCH BO/!BD/XXS(AS PER PRDCESS REO )CS/AS PIPE,

Az N0 FJPE ¥ 1/2' TUBE UNION,

EEX ss TUBE. °

N

*

SAME NDTES AS UNDER ORG. NO.O0OQ=405=PCI=A=023
(WHICHEVER ARE RELEVENT).

TO ORAIN HEADER IN LE/UR,

ﬁaﬁm.
NTRC

[ FOR TENDER PURPOSE ONLY{

PROGECT

ENSTR

UMENT iNSTA ATlON DIAGRAM

(LEVEL MEASUREMENT USING DIP TRANSMITTERS)

AL PRST BSUE _ I A . - |2soa0e
REV.ND, " o T {ormwntoesioNE oKD | L L T | APPD L OATE | SZE | SGMLE “ 1 DRa. NO. S REV. M0,
DESCRIPTION : . e s | :ﬁs : 0000-405-P0OI-A-032 A
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