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TECHNICAL REQUIREMENT FOR LOCAL INSTRUMENT RACKS (IR)

L. OPEN TYPE INSTRUMENT RACKS:

( Based on BHEL-EDN-Tech. spec. no, CE/415/LIE-LIR/TR}

1.

Instrument racks is provided for mounting pressure transmitters, switches & gauges and other
accessories, in buildings and closed areas like the power house building / turbine hall at various
locations.

The Instrument Racks shall be of following sizes (in millimeters).

Type A- 1800(W) x 650(D)) x 2200(H)  (For Transmitters / Switches / Gauges)
Type B~ 1000(W) x 650(D) x 2200(H)  (For Transmitters Switches / Gauges)

Racks shall be constructed on structural members of adequate strength and rigidity to ensure
proper support to the mounted instruments and equipment. Racks shall be of welded construction.
Each rack shall be provided with a canopy to protect the instrument from dripping water or falling
objects. '

All Valves & Manifolds shall be securely mounted and the structural design shall be such that no
item shall interfere with maintenance and removal of instrument, equipment and their accessories.

Construction of same shall be typically as per Fig. nos.-1,2 &3.

Service Power and Lighting

a. Each rack shall be provided with one receptacle, one light fixture with wire guard and one
lighting switch. Light fixtures shall be installed on the canopy of the rack.

b. Power supplies for miscellaneous devices shall be provided with fuses located within the rack
JB. Fuses shall be mounted in fuse blocks. Fuse ratings shall be suitable upto 15Amps Power
supply shall be 240 V AC.

Equipment Installation

Vendor shall prepare rack fabrication and piping drawings indicating the layout of each Rack.
Instruments shall be installed using custom fabricated supports which are attached to the vertical
members provided for this purpose. Drawings shall indicate the arrangement of all equipment,
piping, valves and fittings within the rack and shall be subject to approval
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8. Impulse Piping / Tubing

a. Instrument racks shall be complete with impulse tubing piping, valves from enclosure
bulkhead connection to all instruments and necessary drain / blow down connections. The
type, sizes, material and pressure class of pipes/tubes, fittings, valves etc. shall be suitable for
the intended applications as per the Schemes / Tagging list of Instrument, provided by BHEL.

b. Bulkhead connection shall be used when instrument piping/ tubing enters the enclosure
through Bulkhead plate. Typically through Bulk heads, Impulse pipe entry shall be through
top side of the rack for Steam and Liquid services.

c. All Instrument Blow down lines, except those measuring vacuum shall be connected to a two-
inch header, which is extended through one end of the rack and turned downward for directing
the blow down into drain.

d. In the drain /common header, provision of spare drain connections shall be made for adding
additional instruments in future as shown in the rack drgs. These connections shall be plugged
suitably to avoid any flash over near by the racks.

e. Instrument piping and tubing shall be hydrostatically tested at one and one-half times the
maximum system pressure for that instrument except for low pressure and vacuum
measurement the test pressure will be 8 Kg / Cm?2.

9. Wiring of the Racks

a. A fully enclosed IP 55 (as per 18;2147) type junction box shall be provided in each rack for

E g housing the terminal blocks, power supply fuses and other electrical accessories, as required.
Eﬁ b. All electrical connections between instrument and the Terminals in Junction box shall be
ﬁ % E made. In addition all utility wiring for lighting and service power shall be installed.
% -
E E § c. Vendor shall furnish general arrangement and wiring diagrams for each Instrument rack for
: -ﬁ approval.
EE o. Junction boxes for the racks shall be mounted on one end of each assembly to accept field
EE wiring through the top or bottom of the junction box. The junction box shall be 150
4 % millimeters minimum depth. A removable bolted door shall give access to the interior of the
E z Junction box. Al junction boxes shall accept same key. JB to be of Metallic type with IP 55
EE protection class and fitted with 24 way Terminal Block.. Door handle shall be of SS. Self
: locking type with common key. Door gasket shall be of synthetic rubber.
Two nos. cable glands shall be provided in the JB suitable for outgoing group cable
,E g18 (individual & overall shielded) of size: 1x8Px0.5mm?2
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IL General Requirement applicable to Transmitter Racks :

1. Surface preparation And Painting

a. All sheet metal / exterior steel surfaces shall rust free and scale free and all other residue
during fabrication operation such as Oil, grease and salts etc. shall be removed by one or more
solvent cleaning methods. Epoxy primer surface shall be applied to all exterior and interior
surfaces. Epoxy paint shall be applied to all surfaces and the paint thickness shall be 100 to150
microns. The finish colours for exterior and interior surfaces shall conform to the shades
mentioned in scope of supply.

b. All impulse lines starting from bulk head upto drain header including drain valves shall be
finished with one coat of epoxy primet.

2. Grounding

a. Racks shall be provided with ground points which shall have two (2) welded GI bolts and nuts
at each end of frame.

3. Name plate / Label.

Service details and Tag no. shall be engraved on a nameplate or label for each of the
instrument. These Nameplates or Labels shall be of white non-hygroscopic material with
engraved black lettering. This shail be fixed on to the Impulse Pipe closer to the instrument
inside the Rack.
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4. Wiring Detajls

a. Interconnecting wiring shall be provided between all electrical devices mounted in the panels
and between the devices and terminal blocks if the devices are to be connected to equipment
outside the panels by cabling. All interior wiring shall be installed neatly and carefully and
shall be terminated at suitable terminal blocks in the Junction box. Sufficient clearance shall be
provided for all control and instrumentation leads.

b. Each wire shall be identified at both ends with wire designations as per approved wiring
diagram. Interlocking type ferrules shall be used for identification

¢. All wire termination shall be made with insulated sleeve and cage clamp type terminals.

d. All signal wiring shall be done with 2 or 4 pair, 0.5 sq. mm annealed copper, pair twisted
overall & shielded, voltage grade 650 V, unarmored FRLS PVC sheathed cable and 4 pair, 0.5
sq. mm for PS/DPS. For power supply application, 1100V cable shall be used.

e. Wires shall be dressed and run in trays or troughs with clamp-on type covers. Wiring may be
neatly bunched in-groups by non-metallic cleats or bands. Shicld wires shall be terminated on
separate terminal blocks.

f. Internal wiring shall follow distinct color coding to segregate different voltage levels viz. 24V
DC & 230V AC

g For DPT/ Pressure Transmitter, two wires and for Pressure Switch six wires shall be
terminated in the Junction Boxes (J8) of each Rack.

5. Fuse Blocks
a) Fuse blocks shall be modular type with Bakelite frame and reinforced retaining clips.
6. Terminal Blocks

(2) Terminal blocks shall be DIN rail mounted and shall have Cage clamp type connection which
shall be maintained for all panels uniformly.

b) The terminal blocks shall be suitable for connecting 0.5mm?2.5 mm? conductor of suitable
voltage grade as specified in clause 3(d).

¢} Terminal blocks shall be mounted vertically with adequate spacing between rows for routing
the cable and to allow adequate free workspace for termination and removal of wires.
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d) Terminal blocks shall be provided with white marking strips/self adhesive marker cards.

€) 10 nos. of spare unused terminals shall be provided on each terminal blocks for circuit
modifications and for termination of all conductors in a multi conductor control cables.

f) Terminal blocks for termination of electrical power supply shall be type WAGO /
PHOENIX make of suitable size with marking strips.

g) The last terminal in a rail-mounted assembly shall be closed with an end plate and end
bracket.

III. Documents to be Submitted by Vendor for Approval ;

OGA for Instrument Racks.

Layout of Components in each of Instrument Rack.

Electrical diagrams for each Instrument Rack.

Component datasheets _

Quality plan including Welding Procedure specification and Welder Procedure qualification
Record.

The quality plan shall include Visual inspection, GA BOM/Layout features verification,
Dimensions, Paint shade, thickness measurement, Alignment of sections, component ratings,
Wiring, IR, HV, review of TC for instruments / Devices, Accessibility of TBs / Devices,
Hlumination, Tubing and Degree of protection (Review of type test certificate)

Gk —

o

1v. Specific requirements

1. Where grouping is not provided for instruments, same shall be indicated during detailed
engineering.

2. Two nos. of drain valves shall be provided where operating pressure is more than 40K g/cm?2.

3. Spare drain connections at drain / common header as per clause 1:8(d), shall be plugged with
removable metallic caps. This should be ensured before dispatch of Racks.

4. Drain/common header and other open ended points of valves/pipes etc. shall be plugged with
removable rubber/plastic caps. This should be ensured before dispatch of Racks.

¥. Testing requirements

Testing shall be carried out as per check list for Instrument valve, Impulse & tubes, Socket
weld fittings and SS compression fittings.
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V1. Packing and conservation:

All the items shall be conserved and packed to avoid damage during shipment and handling,

VIL. Compliance with National/International Standard :

No Indian standard exists, assistance taken from BHEL-EDN-Bangalore technical specification.

VIII. Cross-referred Standards:

ASTM: A3328, 18:2147 & ANSI: Bi6.11.
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a
2E CHECK LIST FOR INSTRUMENT VALVES
0 =
2 E SL TESTS/CHECKS QTUM REFERENCE DOC. AGENCY* REMARKS
= NO. OF ACCEPTANCE NORMS.
5w b
CHECK Mlc|N
BE 1 | DIMENSIONS, TYPE REFER APPROVED SPEC/ PlwW[Y
E NOTE-1 DATA SHEETS/DRG.
E BELOW i
* FOR
2 | MATERIAL FOR BODY AND ONE AS PER ASTM STD.* Plv|y BARSTOCK
=2 STEM SAMPLE/ | (FOR FORGING)YDRG. ITEMS LABR.
s TCTOBE
23 21 | CHEMICAL HEAT/ FURNISHED
i 1
E LE: 22 | PHYSICAL | ror |
z g ? —————
=P 4 3 | STELITING OF SEAT Iy MANUFACTURESSTD. | P |V ]
S5d L NO LEAKAGE TO
[ =8 & %4
Zi:t 4 | HYDRAULIC TESTING BODY REFER NOTE-1 | 1.5 TIMES RATED Plw BE
SEis AND SEAT BELOW PRESSURE OBSERVED
nits FOR 4 & 5
% 53 3 5 | AIRLEAKAGETEST AT 7Kpgfem’® Plwlv]| ¢
ey
T35
GhE
pEs
Z 22
Sis 6 | IDENTIFICATION & RATINGS REFER NOTE-1 APPROVED SPEC./ Plw|v
CE = TO BE PUNCHED MARKED BELOW DATA SHEETS/DRG.
2
B3
v E
§ || LeeEnD:
B © 1] +D. RECORDS, IDENTIFIED WITH ' right mark ' SHALL BE ESSENTIALLY INCLUDED BY
E ® CONTRACTOR IN QA DOCUMENTATION.
3
AE E **M: MANUFACTURER/SUB CONTRACTOR,  C:CONTRACTOR/NOMINATED INSP.AGENCY
E E N: END USER "P" PERFORM "W" WITNESS "V" VERIFICATION
£E
E % % NOTE :
5 %i 1) QUANTUM OF CHECK. SHALL BE AS BELOW : 100% -BY MANUFACTURER
E E 10% - BY CONTRACTOR
E E NIL - BY M/S CUSTOMER
® ¥ | 2)MANUFACTURER TO MAINTAIN CALIBRATED INSTRUMENT HAVING BETTER ACCURACY
i E THAN THE ITEM UNDER TEST. INSPECTING ENGINEER SHALL CHECK THE SAME.
£ % | »UT REQUIRED IF RAW MATERIAL/ FORGING SECTIONS
£ = 50mm AND ABOVE
5 4y FORGINGS SHALL BE NORMALISED BEFORE MACHINING
jad]
Q
Eilx
Eoa ™~
L
o B
o REV.00 Fformat
g7 o WORKEDBY | G.GUPTA _A:..w 01/07/10
2 o= e
£glm _
E Z N EiEc
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" CHECK LIST FOR IMPULSE PIPES AND TUBES
8> .
=]
3 SL TESTS/CHECKS | QUANTU | REFERENCE DOC. | AGENCY** REMARKS
NO M ACCEPTANCE
. OF NORMS.
D
E P CHECK MiCIN T
E g 1 | CHECK FOR DIMENSION, SEE | APPROVEDDATA |P |V |V
E GRADE, SURFACE- NOTE: | SHEET AND o
DEFECTS BELOW | CORRESSPONDING
. ASTM STDS FOR
23 GRADE OF
58
i% :: MATER[AL MANUFACWRER
dzf 7 | CHEMICAL PROPERTIES FOR P |V [v] _|10PROVIDE TEST
= AND PHY. PROPERTIES AS LOT ' v~ | CERT. AS PER
Hif PER RELEVANT ASTM. RELEVANT ASTM
0% (GRADE SHALL BE AS PER STDS. MENTIONED
22ii APFROVED DATA SHEET) IN SPECS
Oris 3 | FLATTENING TEST. PV IV
D2iz Ll
8%%% |[ 4 | FLARING TEST # -DO- P [V V|~
< EE B
g § ©
5<% [[T5 | BENDING TEST. > PV | V|-
[Sh4
5y 6 | HYDRAULIC TEST OR v|v
83 EDDY CURRENT TEST v
OLE
M 7 | HARDNESS CHECK i PV |V[”m
$: || LEGEND:
= || *D: RECORDS, IDENTIFIED WITH ' right mark ' SHALL BE ESSENTIALLY INCLUDED BY
- CONTRACTOR IN QA DOCUMENTATION.
ek
é Z || **M: MANUFACTURER/SUB CONTRACTOR, C:CONTRACTOR/NOMINATED INSP.AGENCY
3 N: END USER "P" PERFORM "W" WITNESS "V" VERIFICATION
E E NOTE :
Ee 1} QUANTUM OF CHECK SHALL BE AS BELOW:
fg 100% - BY MANUFACTURER
% NIL - BY M/S BHEL
£ NIL - BY M/S END USER
g 2) MANUFACTURER TO MAINTAIN CALIBRATED INSTRUMENT HAVING BETTER ACCURACY THAN
: T THE UNDER TEST,INSPECTING ENGINEER SHALL CHECK THE SAME.
£ 3) ## APLICABLE FOR TUBES ONLY
EE 4) ** APPLICABLE FOR CS PIPES ONLY
EZ 5)  WHEN,MATERIAL CORRELATION IS NOT POSSIBLE. MATERIAL SAMPLES ARE TO BE TESTED AT THIRD
b E PARTY LAB &TEST CERTIFICATES ARE TO BE SUBMITTED FOR BHEL REVIEW CHP
% E
wiQ
EEN
=] -
Eoa [0
g > |-
ESlr
h\(ﬁ-l"'
; co| REV.00 Fywborrat
EE o~ WORKEDBY | G.GUPTA _‘@ | 0107710
Ezq
o AU ,
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CHECK LIST FOR SOCKET WELD FITTING

SL_ | TESTS/CHECKS QUATUM | REFERENCE DOC. | AGENCY* REMARKS
NO, OF CHECK| ACCEPTANCENORMS[ M | € | N | D
1 RAW MATERIAL ONEPER | APPROVED SPEC PV [V LABORATORY
IDENTICATION SECTION | DATA SHEETS TEST REPORT FOR
CHEMICAL vl
COMPOSITION
2 | FORGING ASPERASTMSTD | P |V |V | |
21 | CHEMICAT, TEST SEE ONE PER CAST
ol
22 | MECHANICAL TEST REMARKS PER HEAT FOR
23 | DIMENSINOL CHECK | 100° 21822
24 | NDIBYUT) FORCL | AS PER ASTM A338 NO DEFECT 10 BE
9000 ONLY] OBSERVED IN 2.4
3 MACHINING 100° v [V |-
4 | HYDRAULIC PRESSURE | 5° AS PER RATINGS P v |V
TESTING OF FITTING ( Ve
ALSO SEE NOTE=2
BELOW)
5 FINAL MACHINING OF | 10° AS PER ANSI PV |V
TEEs Bl6.11
6 | DIMENSIONAL CHEK | 10° AS PER ANSI P IV |V
OF ALL FITTINGS B16.11
LEGEND:
*D: RECORDS.IDENTIFIED WITH’ right marked ‘SHALL BE ESSENTIALLY INCLUDED BY
CONTRACTOR IN QA DOCUMENTATION
#*M: MANUFACTURER / SUB CONTRACTOR . C:CONTRACTOR NOMINATED INSP AGENCY
N : END USER “P* PERFORM “W” WITNESS “V* VERIFICATION

NOTE : 1) MANUFACTURER TO MAINTAIN CALIBRATED INSTRUMENT HAVING BETTER ACCURACY
THAN THE ITEM UNDER TEST. INPECTING ENGINEER SHALL CHECK THE SAME,
2) HYDRAULIC PRESSURE TEST SHALL BE CARRED ON UNDRILLED BRANCH-TEE
3)HYDRAULIC PRESSURE | QUANTUM CHECK | TWO NOS OF EACH TYPE ON
TEST ON FITTINGS LBY CONTRACTOR”L NO LEAKAGE TO BE OBSERVED
4) MARKING OF RATING ON FITTING BY PUNCHING SHALL BE CARRIED OUT BY MANUFACTURER
5) FORGINGS SHALL BE NORMALLISED BEFORE MACHINING RECORDS TO BE MAINTAINED

T s
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1 CHECK LIST FOR STAINLESS STEEL COMPRESSION FITTINGS
28
Z
. SL TESTS/CHECKS QUANTUM REFERENCE DOC. AGENCY+* REMARKS
g ”g NO. OF ACCEPTANCE NORMS.
%, é CHECK M|C|N| D
§ 1 | DIMENSIONS REFER P V]|V
i NOTE : 1
EE
B2
. :u;; 2 | MATERIAL SAMPLE/ APPROVED SPECS./ P [v]v
LEt 2.1 | CHEMICAL HEAT/ DATA SHEETS P {V{V] o
5%
zig 22 | PHYSICAL, HARDWARE LOT v
=N
Zi:i 4
8258 |[ 37 | 'TROOF PRESSURE TEST SRDM. P V[V o
55:3 SAMPLE
NEEE 4 | DISMANTLING 3RDM, MANUFACTURERS [P |V |V
SEgE RE-ASSEMBLY TEST SAMPLE
E 52 STANDARD
St 5 | HYDRAULIC IMPULES & 5 RDM. | P iV V] o~
OiE VIBRATION TEST SAMPLE v
— [ LEGEND
¢ £ || *D: RECORDS, IDENTIFIED WITH ' right marked ' SHALL BE ESSENTIALLY INCLUDED BY
E 2 CONTRACTOR IN QA DOCUMENTATION
? £ || * M MANUFACTURER/SUR CONTRACTOR, C:CONTRACTORMNOMINATED INSP.AGENCY
Ew N:CUSTOMER "P" PERFORM "W* WITNESS "V" VERIFICATION
)
‘E ;E NOTE :
% & | 1) QUANTUM OF CHECK SHALL BE AS BELOW :
E E_ 1& 100%  -BY MANUFACTURER
: NIL -BY M/ BHEL
£ NIL -BY CUSTOMER
E E 2) MANUFACTURER TO MAINTAIN CALIBRATED INSTRUMENT HAVING BETTER ACCURACY
- % THAN THE ITEM UNDER TEST. INSPECTING ENGINEER SHALL CHECK. THE SAME.
LY
1%
“E
B
iz
E AN
z | e\
Eg N
o | e| REV.00 [t —
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Fig.-1- Typical assembled Instrument Rack (for 11nos. instrum ents)
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FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)

FORM: DG 45(B)

OT029€CeeTT 11 10 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
"ON_ONIMVHd
NOTE:= 01: ITEM NO. 04A,6A,16&17 INDICATED BEYOND BULK HEAD, SHALL BE
HP STOP VALVE-1  HP STOP VALVE-2 SUPPLIED AS LOOSE WITH THE ASSEMBLED RACK,
H M.S.OVER LOAD VALVE e HP-SV&CV-2  suecuey umes  HP-SVACV-1 STy 508 _@ijiiu_l%ﬂr_z//ﬁ_\?_—' 02: ALL THE BULK HEADS & ITEM NO 5, INDICATED IN SHALL BE
_,+ s S<3g o =I=% o > $23% SN PR NN P ACCOMMODATED & INSTALLED IN RESPECTIVE RACKS,
_I'I ~ (%) 1 |
-—H- J—L — <o~ = J_-/LTJ_L\—l 244 r— _fL+ i e an oW _i \_| \_|J/ 0%
= _\‘\ // §§§§ : _@__:t_ '\'\r/'/' _TM&_—_W : 04A L Ly j__:—__ % 04A SIRER | g g L
~ | =I=< _‘\I:‘E g ST - : g
J/ : ')_| e : lr_*l'___— DI g NS A ﬂ-‘ é IMPULSE PIPE FROM FIELD  TRANSMITTER
— | S E23S R B Ol o gpgs | MR L e = H IMPULSE PIPE FROM FIELD
06A | | | I = lé‘éé& Visan Y oisae Y oisae Y Lsae o e
- - | . L ()AA304 9 AA305 (’_"_) AA304 (’_") AA305 = oF RACK | 0512) _
E,g e Ll - sty Xk X X vy | ® HEE | OO
— B o e DU R N S ._LL ..... \ an2d . £\ 0097 \ 11029
F RS S . |
| o b | = | | | | PRESSURE GAUGE
c | . 2 IR R | | | @)
ot : R @i e o Ry L= : : | :
| l ! I I : aZ ool wscio ! oscro ! I | I | @
MAASO MAASO A R Lol AASOSY AAGDRY AASOL | | | |
ArstL AA30 o »ol  LBCI0G LBCI0E LBCIO & ! | ! |
ARSDZ AR ————————————— A —f—— x| AASUOL ARSISL ARSDEL =TT ————— - | | |
| - | A r | | | | T = | |
| _ | | | | | | | | | | |
gl gl o S o N 4
| | | | |
MoBIBLAL malaal RROR IR o
— P UTDRERE) RERC 5 ) @)
" ©® ~
MAASO—HMAASO-MAASOHMAAT—MAAL4 1L BAL——L BALL—LBAI——LBAL2)
ICP001L_ICP002L ICPO03L|ICP021L_ICPO21I ICP004 ICPO03 ICP004 ICPO03I 2
g I_IJ L L—4 I_IJ L_’_il:_l I_l;_l I_;l;_l LIJ I_;l;_l % DRAIN PIPE % %) DRAIN PIPE (%
o2 e S EE T H T T A -~ L  —— __£ _____ I ___:JI__” HOOK—UP-III (10-NO.) HOOK—UP-II (3-N0.)
o R Y S o
ZE MAASO | MAALL | MAALZ MAA2L1 |MAA22
62 CP401 | CP421 |CP421 CP421 |CP421 _ —_ -
&7 a a8 8 1L BC101—L BC10—HLBCLOr— PRESSURE TRANSMITTER/PRESSURE GAUGE/PRESSURE SWITCH BHEL /SAG
e ICPODLL | ICPUG2LiCPO03] |
;f ’1: _:l_: :‘L 17 REDUCER (33.4X9.1)X(21.3X7.47> Gr.—F91 05 |LOOSE
37| 1~ —— T % 1% 4
-2 < o L 16 | REDUCER S0X11X21.3X7.47 Gr.-F91 01
S8 ¢
258 § § § § § § § r 15 | PLUG 1/2° NPT “M". 05
N [R NO.—01
s £ ” IR NO.—02 § § § § § § § 13 | THREE WAY GAUGE COCK/SS316/SIZE 1/2” NPTFx1/2‘0D S.S. TUBE. 05
8&s
EEE_Q_ % X \ % %: gl 12 CAP NUT FOR BULK HEAD ASTM Al103. 15
— le;:_JZ :I: | | | | ] (| 'j: ma | (mal Ima | ima| Ima | man| ima | _l
é(ﬁﬁ Q a 11 CAP NUT FOR HALF COUPLING ASTM Al105. 07/
§§§ 10 DRAIN PIPE/ CS ASTM Al06 Gr-C / SIZE 27 NB/ SCH-80. 02
gz INSTRUMENT RACK NO.-01 (VAR.-00) INSTRUMENT RACK NO.-02 (VAR.-01) -
R (TYPE—A) (TYPE-A) 0o | TUBE FITTING DOUBLE FERRULE DOUBLE COMPRESSION/ MAT. SS316/
E% SIZE 1/2” NPTM x TO SUIT 1/2” OD S.S. TUBE. 36
o8 o8 |TEE TUBE UNION/ SS316 / SIZE 0D OF 1/2° NB SW x TO
= SUIT 1/2” OD S.S. TUBE, L/
%% 07 |HALF COUPLING/ASTM A10S/SIZE 1/2” NB SW / CL 9000 lbs. ce
E;_ 06A FORGED TEE / SIZE 1/2° NB/SW/F91 CAS: X10 CrMOVNB91 OR EQUVIALENT 5
% SIZE 1/27 (SW-DN-12> 21.3X7.47, CLASS 4500. TEE EQUAL 21.3X21.3X7.47
06 |FORGED TEE/ASTM A105/SIZE 1/2” NB SW / CL 9000 lbs, TEE UNEQUALC2L1.3X7.47X13.9X2.6>| 17
© 05 |BULK HEAD/ASME SA213, Gr.—-T-91 SIZE 1/27 NB (21.3X7.47> SW / CL 9000 lbs. 15
04 |FORGED GLOBE VALVE/ BODY ASTM A336 Gr. F91 CAS: X10 CrMOVNBS9S-1 5o
OR EQUVIALENT,
04 |FORGED GLOBE VALVE/ BODY ASTM Al82 F22/ASTM ASTM Al8c2 30
B Gr-F6A/ SIZE 1/2” NB SW/ CL 3000 SPL.
03 Twd VALVE MANIFOLD, 1/2° NPTF/BODY/TRIM S.S. 316 / PR, TESTING 3000 PSI. 1e
02 SEAMLESS S.S. TUBE ASTM A213 TP 316H/SIZE 1/2” 0D, THICK 2.1mm, A/R
B 0l1A [IMPULSE PIPE/ ASTM A335, Gr-P-22 /SIZE 1/2" NB/SCH-XXS. (21.3X2.77> A/R
S 01 |IMPULSE PIPE/ ASME SA213, Gr-T-91 /SIZE 1/2° NB/SCH-XXS. (21.3X7.47> A/R
e . ITEM DESCRIPTION QTY |[REMARKS
5 %, DRAIN PIPE
|| CBOM NO. STATUS
HOOK-UP-I (2-NO.) 21335362000 °r Pref TYPE OF PRODUCT STEAM TURBINE
L : ASREED]  NAME [ SIGN | DATE OR
ke DEFT. NAME OF CUSTOMER/ PROJECT
5 GRADE OF UNTOL. DIM.:—
NAME SIGN DATE_|NO-OF
N 0] W90318130254  [M/CC- V/C/M/F Ar 0230208 e DRN [SSTEBLR | SSTEBLR | syjog/am | 2~
z 00 WS30318130246  |WELDING—A/B/C/D—AA621104 ﬂﬁl! BHARAT HEQ\LYRI%FE;RICALS LTD. CHD | SSTESST SSTESST oséoséon
0| A VARNO.| MATERIAL CODE  |GAS CUTTING—'T3'AA0621101 APD |ASTEVK ASTEVK | 10/06/304 |73, 74
REV.] DATE [ALTERED REV.] DATE [ALTERED BRIJ LAL _ |DEPT. STE SCALE  |WEIGHT(Kg.)| REF. TO ASSY. DRG. ITEM NO.OF
g CHECKED 01 190814 |CHECKED _sHEETAL |7 E@ N.T.S. 200
& NOTE 2 ADDED AS PER 75, 77
£ C/A NO- STE-14-F0253 TITLE ! 3| DRAWING NO.
g ¥ ASSY. RACK FOR MS 11335362010
2 T 10 5 | 7 | 6 5 3 3 PRESS. INSTR SHEET NO.1__ [NO.OF SHEETS T_

SIZE A1




COPYRIGHT AND CONFIDENTIAL
THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LIMITED

IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETRIMENTAL TO THE INTEREST OF THE COMPANY.
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%i y

R
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FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm) FORM: DG 44(B)
O0T10cS9OVSEE 1S / 6 | 2 | 4 | 3 2 | 1
"ON_ONIMVHd
TRANSMITTER
LP INLET LP EXHOUST LP WATER INJECTION LINES v, (04
el Y MACO1 PT
I //’\\ ,’J\<_ - e /%
I 4\\_"_/\/L 1y | A w2 | L F
—L—=F< N7 I S S | TRANSMITTER 09
VAR \\ T | IMPULSE PIPELLFROM FIELD
/
MAC11 {/ MAC11 | MAC11 § @ @ ' @ : T o r
AA303A AA302A AA30L A X m%?ll mg%g Y T(())l;‘ Eﬁl}gl;&{Y : C L~ h
I g | I |
[ [ [ | [ /—‘ -
N (v om [ Lo ¢ r 03
TVl Vil Vil A Vil vy
\_\|!:|_/ \_|!!_,' \\L!,I I I ‘-\l..l/ \I.!/ \-\l.g_/'

‘yg; S

N

¢

COMMON HEADER

N

HOOK-UP-III (1-NO.)

HOOK-UP-II (12-NO.)

2 2 PRESSURE TRANSMITTER/PRESSURE GAUGE/PRESSURE SWITCH BHEL SCOPE
i rE:’H'E Fi 13 | THREE WAY GAUGE COCK/ SS316/ SIZE 1/2’ NPTFx1/2’ OD S.S. TUBE, 04
gk g
g & = g j2 | CAP NUT FOR BULK HEAD ASTM A105 06 ||
g INSTRUMENT RACK NO.-03 (VAR-00) g INSTRUMENT RACK NO.—04 (VAR—01)
(TYPE-A) (TYPE-A) 10 | COMMON HEADER/ CS ASTM Al06 Gr-C / SIZE 3 NB/ SCH-80 (88.9X4) 04
4 09 oo | TUBE FITTING DOUBLE FERRULE DOUBLE COMPRESSION/ MAT. SS316/ 45
X’/—@ /% SIZE 1/2 NPTM x TO SUIT 1/2° OD S.S. TUBE,
I
| 08 | TEE TUBE UNION/ SS316 / SIZE 0D OF 1/2” NB SW x TO 18 c
| TRANSMITTER -
| IMPULSE PIPE! FROM FIELD SUIT 1/2” OD S.S. TUBE.
IMPULSE PIPE| FROM FIELD pe PT
P | 07 |HALF COUPLING/ASTM A10S/SIZE 1/2“ NB SW / CL 3000 lbs. 12
| TOP ENTRY | C
| OF RACK
PEESSURE GAUGE | | ® (09) 06 |FORGED TEE/ASTM A 182 GR.-F11/SIZE 1/2° NB/SW 3000 PSIL 01
@ TOP ENTRY | ¢ | | o
OF RACK | 05 |BULK HEAD/ASTM A105/SIZE 1/2° NB SW / CL 3000 lbs. 06
| @ —><}—
| 04 |FORGED GLOBE VALVE/ BODY ASTM A10S/STEM ASTM A182 06
13 y Gr-F6A/ SIZE 1/2” NB SW/ CL 800
03 | TWO VALVE MANIFOLD, 1/2* NPTF/BODY/TRIM S$S316/PR TESTING 3000 PSL | 15
S @//@ 02 |SEAMLESS SS. TUBE, ASTM AR13 TP 316H/SIZE 1/2° OD, THICK 2.imm, A/R ;
2 | 01 |IMPULSE PIPE/ ASTM Al06, Gr—C /SIZE 1/2 NB/SCH-80, A/R
t ~ : ’) \D//‘. ITEM DESCRIPTION QTY.] REMARKS
HOOK-UP-I (3-NO. 01 wW90318130270 CBOM NO. STATUS
HOOK-UP-IV (2-NO.) 00 WIU3IBI30562 | 21335462000 ororel TYPE OF PRODUICTS TTEEAM TURBINE
w| | NOTE:— 01: ITEM NO. 04 INDICATED BEYOND BUI_K HEAD SHALL BE VARND, __ MATERIAL CODE |“SRSEP| NAME | SIGN | DATE | \aiic oF C%F;TOMER/ SROJECT
3 SUPPLIED. AS LOOSE WITH THE ASSEMBLED RACK, GRADE OF UNTOL. DIM.:- — ST oo
3 02: ALL THE BULK HEADS & ITEM NO. S, INDICATED IN SHALLM/CC- V/C/M/F A 0230208 BHARAT HEAVY ELECTRICALS LTD.[DRN[SSTEBIR | SSTEBLR [mle/ami | VAR
% WELDING—A/B/C/D—AA621104 Bﬁl! HARDWAR CHD |SSTESS' SSTESS1  |18/06/2014
REV.| DATE | ALTERED REV.| DATE | ALTERED  BRIJ LAL DEPT. STE SCALE WEIGHT(Kg.)| REF. TO ASSY. DRG. 'L%M #gMOSF
) CHECKED CHECKED - '
S 01 [19.08.14 SHEETAL | E@ N.T.S. 200
& NOTE 2 ADDED AS PER —— — 75,77
[ C/A NO- STE-14-F0248
g ASSY.RACK COND. 2133546201Q
= 7y 122125 24
8 7 6 | 5 | 4 3 PRESS. INSTRUMENTS SHEET NO. 1 [NO.OF SHEETS 1

SIZE A2




FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)

FORM: DG 44(B)

O0T10c9GSGEC 1l / | 6 | > | 4 | 3 2 | 1
- ON_ONIMvdd ) IMPULSE PIPE FROM FIELD TRANSMITTER
ks 3 e 2k T
Q% LBS30 LBQR6 LBS40//LBS31 m% m% Qg TOP ENTRY
L= : : : : L= L LBG30 e OF RACK | @
- N o e F
5 = = =
D= 7= 20 SO
a| LBSS ';23310 LBS40 LBS31 Q- “%| LBo30 L LBG30 LBS3 g 0 3
X L AA301T o AA301 L | AA301 4 X X AA311 X AA318 AA301 X
o / P -
0512 05,12 \l 05,12
u u ) el (07
ad v i
29 ﬁm\ﬂ] e _I—F_I—I_ iy ﬁ/ﬁﬁ T B30 ™1 L5630 I Lasa2 |
= / YN CPOOL |—f CPOOL |—] CPOOI Syl / Bl | | \ I
gé '\_\.\.-<I-I-.> /_/-I I-|r— .‘—rL-‘ '\-\_\. /\J—\/_ ./_,-I I I I
xwn
EE E | I_ | E
nz
Zw
=T
_ _ o]
=2 1 LBSQ“"ES& I _IE’UE
<<
ggé_ | CPOOT |4 CPoot | MEASURING LINES TO BE -
EEE I =| RISING WITH A MIN., OF 10%
a £
c £O £
§ gg II‘_ _'II % PGMA NO.13105
S I - . % DRAIN PIPE %
gty g |4 i
%ii ; 1T —H L1779 HOOK-UP-II (1-NO.) ;
wos | [T 1811 R-06 L |gmy
o kX -
§2 - j:\) PRESSURE TRANSMITTER/PRESSURE GAUGE/PRESSURE SWITCH SCOPE
Dm | man | - | |mam |
PN II:D —h =L 14 |C.S. TUBE/CS ASTM A108 Gr.—C/SIZE #33.7X3.38/SCH-80 AR
%E ﬂ c—n c—h INSTRUMENT RACK NO.—06(VAR.01) 13 | REDUCER ASTM 105 (33.7X3.38X21.3X2.68) CL 3000lbs 02 ||
zS INSTRUMENT RACK NO.—05(VAR.-00) IMPULSE PIPE FROM FIELD  TRANSMITTER (TYPE-B) 12 | CAP NUT FOR BULK HEAD ASTM A105 09
=8 (TYPE-E) T PT 11 |CAP NUT FOR HALF COUPLING ASTM A105 02
28 TRANSMITTER TOP ENTRY | 10 |[DRAIN PIPE/ CS ASTM A106 Gr-C / SIZE 2" NB/ SCH-80 02
=
w9 0912 ' ® TUBE FITTING DOUBLE FERRULE DOUBLE COMPRESSION/ MAT. SS316/ | g4
5l PT 09 | SIZE 1/2" NPTM x TO SUIT 1/2” OD SS TUBE .
2 . 03 08 | TEE TUBE UNION/ SS316 / SIZE OD OF 1/2" NB SW x 09
= ' ®) TO SUIT 1/2” OD SS TUBE
‘_/ O7A | HALF COUPLING/ASTM A105/SIZE 3” NB SW / CL 3000lbs 02 | LOOSE
0 ©3 3 07 |HALF COUPLING/ASTM A105/SIZE 1/2” NB SW / CL 3000lbs 11
@ @ 08 | FORGED TEE/ASTM A105/SIZE 1/2" NB SW / CL 3000lbs 09
B @ 05 |BULK HEAD/ASTM A105/SIZE 1/2” NB SW / CL 3000lbs 09 B
r 04 |FORGED GLOBE VALVE/ BODY ASTM A105/STEM ASTM A182 10
Gr-F6A/ SIZE 1/2" NB SW/ CL 800
@ 03 |TWO VALVE MANIFOLD, 1/2” NPTF/BODY/TRIM SS316/PR 11
@) © TESTING 3000PSI
A ©) 02 |SEAMLESS SS TUBE, ASTM A213 TP 316H/SIZE 1/2” OD, THICK 2.imm | A/R
g|” o) ® 01 |IMPULSE PIPE/ ASTM A106, Gr-C /SIZE 1/2” NB/SCH-80 A/R °
g @_/:/‘. / ITEM DESCRIPTION QTY | REMARKS
L
(1
COMMON HEADER % DRAIN PIPE ‘% O | Wo0316150267 CBOM NO. Forel vpE oF PRODIGTSTEFAM TURBINE
L L e — —— —— 00 90316130289 21335562000
OR
Ll —UP- _ —~UP-1 (8- AGREED
2 HOOK-UP-II (2-N0.) HOOK-UP-1 (8-NO.) R I\Y%Lmb l::;m CODE |"ocer. | NAME | SIGN | DATE I NAME OF CUSTOMER/ PROJECT
a) . “
3 ) M/CG— V/C/M/F AA 0230208 NAME Sl DATE AR,
NOTE:—01: ALL THE BULK HEADS & ITEM NO. S, INDICATED IN SHALL BHARAT HEAVY ELECTRICALS LTD.[DRN[SSTEBIR | SSTEBLR [ayie/aid | AR
< I E— WELDING—A/B/C/D—AA621104 ﬂﬂ" HARDWAR " [CHD [SSTESST SSTESST _ [n/oe/04
A REV.| DATE | ALTERED REV.| DATE | ALTERED BRIJ LAL DEPT. STE SCALE WEIGHT(Kg.)| REF. TO ASSY. DRG. 'L%M #E’MOSF
: CHECKED 01 [19.08.14 | CHECKED sHEETAL CODE 2011 il-(@ N.T.S 180 ‘
x NOTE 1 ADDED AS PER T E 1 - AR
= C/A NO:- STE-14-F0251 DRAWING NO.
Z
QS%YL'A%S IéEF(I?.RII\%%‘ £1335006201 02'23 Z
8 7 6 | 5 | 4 3 . A SHEET NO. 1 NO.OF SHEETS 1

SIZE A2




FIRST ANGLE PROJECTION

(ALL

DIMENSIONS ARE IN mm)

FORM: DG 44(B)

OT10099¢gEE€ 1 / 6 | > | 4 | 3 | 2 | 1
"ON ONIMVHA
o 2| NOTE:— 01: ITEM NO.-14, INDICATED BEYOND BULK HEAD, SHALL BE
IPSV/CV-2 14 IPSV/CV-1 Al LBBe2  LBBC2 a8 o LBSI1 LBSIL LBSt LBSI12 SUPPLIED AS LOOSE WITH THE ASSEMBLED RACK
}\ }1 o|2 Q Q |2 @S 021 ALL THE BULK HEADS & ITEM NO. 5, INDICATED IN SHALL
[ 4 3 N 1 &l@ | & s BE ACCOMMODATED & INSTALLED IN RESPECTIVE RACKS,
Fl SNy T S888 2388 e i i e T I ! I I F
£55s £85¢ z|Z . . z|% aZ| LBBlI & LBB11 ‘17 LBBlE‘j’ ‘j’LBBIE
| | % = LBB22 LBB MABS0 % = a& AA3LS o AA304 o AA304 . D AA3LS
Z 0L AA30L AA30L O ol LBBll @ LBBI11 LBBI2 & ©LBBI2
| | \ BRSO RASOL P AA305 AA3L4 ; AA3L4 AAA0S
XH= - =% — . — . — ats. . . C— A Lo L) S 3 X . _l.r ..... —_— Ll)_ o e— Lll_ ..... Lll_ )
m e {IR) ) 0| AT 1) -
) LT (VAN AV L
a§ !:3321_‘_',;321 |_| LBBEE_L-l:BZZ_l__IIBSO_!
= | CPOO1 CP002 CP001 CP002 CPOOL
e - -I_.-J-. |_| .J-._H_.J-._I- -, [ oo T Losee |
ﬂ% Iﬂ n i CP004 '——' CP004 i
3 % —% —é— -é— —é
O
FL E B 3 2
SE
'_
P X X X r
E:(' 1 LBB1L LBBI2 |
< §§_ | S99 f——— " | |
2.8 : 4
Zo,
8 g;
£ :Y':& % D
a b0
e} Z 1 -
o3& h ™ ] ) B-00 M e B
32 Q j:l %) DRAIN PIPE (3
8% —_—
%}
= INSTRUMENT RACK NO. 07.(VAR-00) INSTRUMENT RACK NO. 08(VAR.—01). HOOK-UP-I (8-NO.)
Zul —
g%—g— (TYPE-A) (TYPE-B)
e PRESSURE TRANSMITTER/PRESSURE GAUGE/PRESSURE SWITCH ““sé'a/é‘“
=D
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o c 13 | THREE WAY GAUGE COCK/ S316/ SIZE 1/2" NPTFx1/2" OD SS TUBE 3 c
= 12 | CAP NUT FOR BULK HEAD ASTM A105 11
= 11 |CAP NUT FOR HALF COUPLING ASTM A105 5
10 | DRAIN PIPE/ CS ASTM A108 Gr—C / SIZE 2° NB/ SCH-80 2
09 | TUBE FITTING DOUBLE FERRULE DOUBLE COMPRESSION/ MAT. SS316/ ;
SIZE 1/2" NPTM x TO SUIT 1/2° OD SS TUBE 2
08 | TEE TUBE UNION/ SS316 / SIZE OD OF 1/2" NB SW x
] TO SUIT 1/2" OD SS TUBE 12 ]
07 | HALF COUPLING/ASTM A182 GR—F22/SIZE 1/2" NB SW/CL 9000lbs 16
06 | FORGED TEE/ASME SA213 Gr. T91/SIZE 1/2" NB SW / CL 9000ibs 12
05 | BULK HEAD/ASME SA213 Gr. T91/SIZE 1/2" NB SW / CL 9000Ibs 1
04 | FORGED GLOBE VALVE/ BODY ASTM A182 F22/STEM ASTM A182 22
Gr-F6A/ SIZE 1/2° NB SW/ CL 3000 SPL
e 03 | TWO VALVE MANIFOLD, 1/2° NPTF/BODY/TRIM SS316/PR TESTING 9000PSI 9 5
S 02 | SEAMLESS SS TUBE, ASME SA213 Gr. T91 316H/SIZE 1/2° OD, THICK 2.1mm AR
o 01A| IMPULSE PIPE/ ASTM A335, Gr.P22/ SIZE 1/2° NB/ SCH—XXS A/R
- 01| IMPULSE PIPE/ ASME A335, Gr—T91/ SIZE 1/2" NB/ SCH—XXS AR
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S GRADE OF UNTOL. DIM.:—
NAME SIGN DATE |NO.OF
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25 INSTRUMENT RACK NO.-09 (VAR.—00) INSTRUMENT RACK NO.—10 (VAR.—01)
=5 (TYPE-A) PRESSURE TRANSMITTER/PRESSURE GAUGE/PRESSURE SWITCH BHEL/SAG
Su (TYPE-A)
zZ,_ 14 | REDUCER/ASTM A105 / SIZE 1 NB SW x 1/2* NB SW/CL 3000lbs 03
(@]
EZ 12 | CAP NUT FOR BULK HEAD ASTM A105 15
'_
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2 IMPULSE PIPE FROM FIELD TRANSMITTER INPULSE PIPE FROM FIELD INPULSE PIPE FROM FIELD TRANSMITIER 11 |CAP NUT FOR HALF COUPLING ASTM A105 08
= T DPT/FT/LT T PT 10 | DRAIN PIPE/ CS ASTM A106 Gr-C / SIZE 2 NB/ SCH-80 02
TOP ENTRY | u @ | TOP ENTRY TOP ENTRY | @ =
OF RACK [~ OF RACK OF RACK TUBE FITTING DOUBLE FERRULE DOUBLE COMPRESSION/ MAT. SS316/
—>09) (05 | (i2) 09)
| = | 09 | s1zE 1/2* NPTM x TO SUIT 1/2” OD SS TUBE 45
! @) 08 | TEE TUBE UNION/ SS316 / SIZE 0D OF 1/2° NB SW x
g—D<t+—D<t+—+D<tp —><tp TO SUIT 1/2” OD SS TUBE 15
| %{ }g %{ 07 |HALF COUPLING/ASTM A105/SIZE 1/2* NB SW / CL 3000lbs 22 -
06 |FORGED TEE/ASTM A105/SIZE 1/2* NB SW / CL 3000lbs 15
) 05 |BULK HEAD/ASTM A105/SIZE 1/2” NB SW / CL 3000lbs 15
04 |FORGED GLOBE VALVE/ BODY ASTM A10S/STEM ASTM A182 o6
‘ Gr-F6A/ SIZE 1/2° NB SW/ CL 800
03A | FIVE VALVE MANIFOLD, 1/2* NPTF/BODY/TRIM SS316/PR TESTING 3000PSI 06
s|B 03 | TWD VALVE MANIFOLD, 1/2° NPTF/BODY/TRIM SS316/PR TESTING 3000PSI 03 B
-4
o @ 01 |w90318130238| 02 | SEAMLESS SS TUBE, ASTM A213 TP 316H/SIZE 1/2° OD, THICK 2.1mm A/R
S 00 |w90318130220 | O |IMPULSE PIPE/ ASTM A106, Gr-C /SIZE 1/2° NB/SCH-80 A/R
L VARND| MATERIAL CODE |ITEM DESCRIPTION QTY | REMARKS
CBOM NO. STATUS
® O oF orel TYPE OF PRODUCT STEAM TURBINE
|| 21336060500 OR
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= | oeer_{ NAME | SIGN | DATE | N\AME OF CUSTOMER/ PROJECT
o O) E) GRADE OF UNTOL. DIM.:—
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= C/A NO- STE-14-F0254 TITLE ! 3| DRAWING NO.
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