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TECHNICAL REQUIREMENTS: —

1. THERMOELEWENT :  THREE PARS MADE FROM NICR-NI (NICKLE CHROMUM NCKLEJK-TYPE F
CABLE AS SHOWN N DRAWNG.

CAUBRATION OF NICR-NL WIRES : AS PER DIN IEC-584 PART-1 AND TOLERANCE QLASS-1.
3 THE HOT JUCTIONS SHALL BE ELECTRICALLY INSULATED FROM METALLIC SLEEVE BY MICA OR
BETTER INSULATION. THE INSULATION RESISTANCE BETWEEN THE TWO THERMOELEMENT PARS
AS BETWEEN EACH THERMOELEMENT WRE AND METALLIC SLEEVE SHALL BE >10M AT ROOM

TEWP. (20°C) AT 500 VO.C AND RELATIVE HUMDITY 45 TO 75%
4. THE THERMOCOUPLE SHALL BE USED FOR MEASUREMENT OF METAL TEWP. UP 10 200C AND
HENCE AL WATERALS USED SWALL BE SUITABLE FOR THAT TEWPERATURE.
5. MATERIAL OF SLEEVE, NPPLE & KNURLED CAP: COLD DRAWN STEEL C20 AS PER [S:4855,
NICKEL PLATED AND MATERIAL CERTIFICATE T0 BE FURNISHED.
wiéﬁggnﬁn“ohﬂn<§ne§i§§
SHALL HAVE CLAUPING ARRANCEMENT WTH THE NPPLE ON BOTH SIOE AS SHOWN IN_THE
DRAWNG. THE OTHER END OF THE KNURLED CAP SHALL BE SUITABLE FOR SCREWING ON

T B TWO COPIES OF guﬁgggggerr DMENSIONAL AND TECH. DETAILS AND
MATERIAL SPECIFICATION SHALL BE FURNISMED ALONGWITH QUOTATION BY BODER AND THREE
COPES OF SAME AFTER PLACEMENT OF PURCHASE ORDER.

9. BLANK STANLESS STEEL TAC PLATESHALL BE FASTENED WITH THE THERMOCOUPLE.

10, THE INSULATION OF THE INDIVMDUAL CABLE SHALL BE OF DEFFERENT COLOUR IN ORDER 10
DSSTINGUISH THE SIX TERMINALS AS SHOWN UNDER

* 11 DATA SHEET TO BE SUBMITTED FOR APPROVAL, WITH THE OFFER.

12. THE MEANING OF SYMBOL (C_ ) WILL BE THAT *SPECIAL CARE IS
T0 BE TAKEN FOR THESE DIMENSIONS DURING MANUFACTURING'. D

@\G RESPONSE TIME 1 10 SEC OR BETTER.
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omwml = 1:- THERMOELEMENT : TwO PAIRS NiCr=Ni.
mmmmm M20X1.5 (ACCURACY CLASS 1 AS PER IEC 584 PART ID
825281 CABLE GLAND At S = 2~ HOT JUNCTION : UNGROUNDED
895.%|  swaz = " 3~ ELEMENT -  ° 96, SPRING LOADED,
= \ \
wmmmg m m 4:— TERMINAL HEAD HINGED,SNAP CLOSURE / SLOT HEAD SCREW.
mmmmm P D I O S:- FOR OTHER DETAILS REF. TECH. SPEC:- ST-44008
mmtm 2
WWWWW 6:- DATA SHEET TO BE SUBMITTED FOR APPROVAL, WITH THE OFFER.
.Mm - + - + e
3 7:- BARE RESPONSE TIME 10 SEC OR BETTER.
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TECHNICAL REQUIREMENTS: —

1. THERMOELEMENT gv-ﬁm:ﬁgi{ﬁéégi TYPE
CABLE AS SHOWN IN DRAWING.

e/~ CAUBRATION OF MCR-NI. WIRES : AS PER DN 1EC-S8¢ PART-1 AND TOLERANCE CLASS-1.

v @/G. RESPONSE TIME

3 THE HOT JUCTIONS SHALL BE ELECTRICALLY INSULATED FROM WETALLIC SLEEVE BY MICA OR
BETTER INSULATION. THE INSULATION RESISTANCE BETWEEN THE TWO THERMOLLEMENT PARS
AS BETWEEN EACH THERMOCLEMENT WIRE AND METALLIC SLEEVE SHALL BE >10M AT ROOM
TEWP, (200) AT 500 V.O.C. AND RELATIVE HUMIDITY 45 TO 75% .

4, THE THERMOCOUPLE SHALL BE USED FOR MEASUREMENT OF METAL TEWP. UP TO 2000C AND
FENCE ALL MATERIALS USED SHALL BE SUTABLE FOR THAT TEWPERATUREL,

5. MATERIAL OF SLEEVE, NPPLE & KNURLED CAP: COLD DRAWN STEEL C20 AS PER IS:4855,
NICKEL PLATED AND VATERIAL CERTIFICATE 10 BE FURNISHED.

6. THE NIPPLE ALONE SHALL BE ABLE TO FREELY MOVE OVER THE SPRING IHE KNURLED CAP
SHALL HAVE CLAVPING ARRANGEMENT WITH THE NIPPLE ON BOTH SIOE AS SHOWN IN THE

OTHER END OF THE KNURLED CAP SHALL BE SUNTABLE fOR SCREWNG ON

AND THUS SHALL ENABLE THE SPRING TO BE COMPRESED FOR MOUNTING
DEPTH OF 100 ,200MM AND ABOVE . THE THERMOCOUPLE SHALL BE MOUNTED WITH SPRING
TENSION EQUAL T0 15,20 AND 25mm RESPECTIVELY.

7. TESTING OF THERMOCOUPLE SHALL BE DONE AS PER 1S:7358 AND 3 COPES OF TEST
CERTIFICATE SHALL BE TURNISMED BY SUPPLIER,

8. TWO COPIES OF CATALOG/DRAWNG INDICATING FULL DIMENSIONAL AND TECH. DETARS AND
MATERIAL SPECIFICATION SHALL BE FURNISHED ALONGWITH CUOTATION BY BIDDER AND THREE
COPES OF SAME AFTER PLACEMENT OF PURCHASE ORDER

9. BLANX STAINLESS STEEL TAG PLATESHALL BE FASTENED WITH THE THERMOCOUPLE.
10 THE INSULATION OF THE INDIVIDUAL CABLE SHALL BE OF DEFERENT COLOUR IN ORDER TO
DISTNGUISH THE SIX TERMINALS AS SHOWN UNDER.

11 DATA SHEET TO BE SUBMITTED FOR APPROVAL, WITH THE OFFER.

12. THE MEANING OF SYMBOL (C_ ) WILL BE THAT “SPECIAL CARE IS
70 BE TAKEN FOR THESE DIMENSIONS DURING MANUFACTURING'.

+ 10 SEC OR BETTER.
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NOTE :—
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. " TECHNICAL REQUIREMENTS: —

1. THERVOELEMENT : THREE PARS MADE FROM NICR-NI (NCKLE CHROMIUM NICKLEJK - TYPE.
CABLE AS SHOWN IN DRAWING.

5000 . CALBRATION OF NICR-NL WIRES : AS PER DIN IEC-584 PART-| TOLERANCE CLASS-1.
F : .3 THE HOT JCTIONS SHALL BE ELECTRICALLY INSULATED ROV METALUC SLEEVE BY MICA OR
2 400 BETTER INSULATION. THE INSULATION RESISTANCE BETWEEN THE TWO THERMOELEMENT PARS
5 3 * AS BETWEEN EACH THERMOELEMENT WIRE AND WETALLIC SLEEVE SHALL BE >10M AT ROOM
' S | 100 TIMF. (20T) AT 500 VO.C. AND RELATIVE HUMIDITY 45 10 75%

a 2 4, THE THERMOCOUPLE SHALL BE USED FOR MEASUREMENT OF METAL TEMP. UP 10 200C AND

14X1

HENCE ALL MATERIALS USED SHALL BE SUATABLE FOR THAT TEMPERATURE
5. NATERIAL OF SLEEVE, NIPPLE & KNURLED CAP: COLD DRAWN STEEL C20 AS PER (S: 4855,
- NICKEL PLATED AND MATERIAL CERTFICATE T0 BE FURNISHED.
6. THE NIPPLE ALONE SHALL BE ABLE 10 FREELY MOVE OVER THE SPRING IHE KNURLED CAP
& C = e ——— oo e SHALL HAVE CLAMPING ARRANGEMENT WITH THE NIPPLE ON _BOTH SIDE AS SHOWN N THE
] DRAWNG. THE OTHER END OF THE KNURLED CAP SHALL BE SUITABLE FOR SCREWING ON
NABLE THE SPRING T0 BE COMPRESED FOR MOUNTING

2
i
g
g
;

25 NIPPLE KNURLED CAP| -
! sw7

* CERTIFICATE SMALL BC TURNISHED BY SUPPLIER.

s AN Sy B. TWO COPES OF CATALOG/DRAWNG INDICATING FULL DNENSIONAL AND TECH, DETALS AND
NOMUALLY. TEFEGR. INSUASTED NATERAL SPECFICATION SHALL BE FURNISED ALONGWTH QUOTATION BY BODER AND THREE ]
AND INSULATION OF TEFLON

9. BLANK STAINLESS STEEL TAG PLATESMALL BE FASTENED WTH THE THERMOCOUPLE.

10 THE INSULATION OF THE INDIVOUAL CABLE SMALL BE OF DFFERENT COLOUR IN ORDER 10
DSTINGUESH THE SIX TERMINALS AS SHOWN UNDER

1t DATA SHEET TO BE SUBMITTED FOR APPROVAL, WITH THE OFFER

12 THE MEANING OF SYMBOL (T ) WILL BE THAT “SPECIAL CARE IS D
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um.mw VAR NO. DESCRIPTION OF HOLDING MEASURING | BHE.L. BHEL.
g y PIPE INSERT SPEC.ND. ¢ODE NO
.mum THERMOCOUPLE ) LENGTH LD\ ENGTH > ;
wm.p 00 THERMOCOUPLE TYPE-A,L=465 | .446 465 ST44008 | W90313369020
LS ¥ 01 THERMOCOUPLE TYPE-B,L=525 476 525 ST44008 | w90313369038
$=3 02 THERMOCOUPLE TYPE-C,L=465 386 465 ST44008 | W90313369046
=33 03 THERMOCOUPLE TYPE-A,L=555 376 555 ST44008 | W90313369054
I3 na | THERMOCGUPLE 1 YPE-A.L=5i5 2Z% — 319 ST44008 | WIL212363062
{05 | THERMOCOUPLE TYPE-B.L=635 | 476 535 [ST44008 | w90313369070 |
{ 06 | THERMOCOUPLE TYPE-B,L=585 | 306 Io 535 ST44008 | w9031336908S |
fis [ o7 THERMLCOUPLE TYPE-B,L=525 316 | 525 . | S:144008 | w30313369097
.[ o8 THERMOCGUPLE TYPE-A,L=655 380 655 ST44008 | W90312355100
09 THERMOCOUPLE TYPE-A,L=655 401 655 ST44008 | W9031336%118 |
: 10 THERMOCOUPLE TYPE-B,.L=525°| 382 525 ST44008 | W90313369127
‘ 11 THERMOCOUPLE TYPE-B,L=525 394 525 ST44008 | W90313369135
2 MEASURING INSERT(#6 ) @ 12 THERMOCOUPLE TYPE-A,L=465 353 _465 ST44008 | W90313369143
& . 5
REV. | DATE [ALTERED . ; |
m - Asa’yo vomGoAGoM ko vago—  |sai*bal*Agoema’ /C.B.0M. e G ;
oD BY- R O UNTOSER ICED DRSO | s oo ame N e ch.aa K p or-yog
o maoSolinaMga 7 ee0230208 ema e sert” fooma/NAME “a” idnooMk /DATE 99 ahkApiryacojanaa ka nasma
m MACHINING — AA0230208 m R (B G P o [ S TYPE OF PRCDUCT OR NAME OF
REV.| DATE |ALTERED voOiDMMgo 7 eeU621T04 kI EgoNal ball LS ; AT nooma/NAVE
mm Was- WELDING-CLASS 'B' OF AAOG21104 [— nﬁu:-%xziaqwm%whwﬂﬁﬂ M.o_ac TEGG
= [go0sa KiTMga 7 e soarNg : STEVK SSTEVK  [10/09/2011
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5 A A A maa
5 wmo@ BY- Ll e Dl ASRIVASTAVA g Eﬂ.ﬁ e Sevattave W_._a.ﬂ_\g|cwa%d, m.@ N “ S WEIGHT (KG) mw@%&mmw 5 t'maaMk ﬁ_“%a
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OC099V LS LY

INMYEQ/004 ko5 dpoany

USED DIRECTLY OR INDIRECTLY IN ANY WAY DETERIMENTAL
TO THE INTEREST OF THE COMPANY.

P yoaoge

.

[soko p'%yoxc yoo Ap'%yoxo $p mooM

wsal Bol trh

nchiM kyso joos

mw)ﬁ& SONGBo-1 NGy ‘
DATE soVfyoo
REFERENCE DRG. NO

M20X1.5

e — - —

“TECHNICAL REQUIREMENTS: —

mm.

bemcee

2t
3
4:

Si
6

®\.\.T BARE RESPONSE TIME : 10 SEC OR BETTER.

NOTE: —
THE MEANING OF SYMBOL(_ ) WILL BE THAT "SPECIAL CARE IS
TO BE TAKEN FOR THESE DIMENSIONS DURING MANUFACTURING'.

1:i- THERMOELEMENT : TwO PAIRS NiCr-Ni.

.

(ACCURACY CLASS 1 AS PER IEC 584 PART ID
- HOT JUNCTION : UNGROUNDED
- ELEMENT :- @6, SPRING LOADED, )
- TERMINAL HEAD HINGED,SNAP CLOSURE / SLOT HEAD SCREW.
- FOR OTHER DETAILS REF. TECH. SPEC.- ST-44008

i~ DATA SHEET TO BE SUBMITTED FOR APPROVAL, WITH THE OFFER.

13

M16)

Hi MEASURING INSERT(86)

[var N DESCRIPTION OF HOL DING _zm>wc£zm BHEL. BHEL. _

! _ THERMIZCCURLE umxn.vml S MJmm‘E | SPECND GODEND

| G0 _ TRERMOCOUPLE TYPE-C.L=463 | 446 ' 453 qu.\.:.ou | WS031353743515 L
o1 THERMOCOUPLE TYPE-D.L=465 | 3gg¢ | 485 $T44008 |W90313374023 | !
02 THERMOCOUPLE TYPE-D,L=465 | 286 465 ST44008 | W90313374031
63 THERMOCOUPLE TYPE-DL=560 | 386 560 ST44008 | W90313374040

Aso®ya ivomaoAaoM ka vago-—
GRADE OF UNTOLERANCED DIMENSION

maSalinaMga 7 ee0230208 ema
MACHINING - AA0230208 m

sal'bal*Aco’ema’ /C.B.OM. Eoiondd

W
ORG.

1337466000 ' ; ;
d.ﬂwﬂﬂ%..ooan\zin i aao."_{c» ¢ ga'chkApiryacojanaa ka naama

PPacd ka phor o STEAM TURBINE
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0% F-7 e BIOT 1 S0 B ranalpur? hirdar T _sﬁ\\w”_ g
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L wre [ASTEKBB | ASTEKBB [16/06/201
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i

OLSO9OLLGE | : . .

ONYHE/oolfos duog)

YagE IDENTIFICATION COLOUR "GREEN" MEASURING ELEMENT CABLE SLEEVE #3
_@3%2 | LASER WELDED > . r
AR 2 IN GREEN
Nuw._mm. +
mmmom FIRST PAIR
g8284 ] " i WHITE MARKED RING ONE AND.ONE
SEEE A} 7 - ke
ehetd S ————————fF——————
Ammmm o 7 . GREEN .
>
=EBLZ | L SECOND PAIR
FLAN LASER WELDED
mmwmm \ELANG 354 WHITE MARKED RING TWO AND TWO
——D
ehge
“z889 3000 10 100
$EZ
z -,
TECH.REQUIREMENTS: —
Er 3k ) I s 5 11. THE FLANGE SHALL BE PROPERLY LASER WELDED WITH THE THERMOCOUPLE
numww 1= MEASURING ELEMENT @  2xNiCr—Ni, DIN EN 805841 SHEATH TO GIVE RIGID JOINT. THE FLANGE WITH SEATH UP TO
mmu 2- SHELL—-MATERIAL : INCONEL, 2.4816(V4A) APPROX 120mm WILL BE FIXED INSIDE THE METAL FOR METAL TEMP.
m..wmhw 3— TYPE ) . TC-JI-K inc30D-3000-100 MEASUREMENT AND AIW SEATH WILL PASS THROUGH STEAM AT )
582 . 40 Kg/Cm?C PRESSURE.
mammm 4— THERMOELECTRIC VOLTAGE : * (#1.5K) 691G AN g ;
2%a . : B
mmwmm 5— CONNECTION "WIRE . FLEXSIBLE, 0.22mM 2 TEFLON 12-TESTs: - :
%oz ®—(0) CALIBARATION . AS PER IEC-584 PART-I
L] : i
B O M TERIALT DL D Rl , , (B) LEAK TIGHTNESS SHOULD 3L TIZSTED AT 40Kg/Cm2 3
L 7— TOLERANCE CLASS t (oW 43722) (c) INSULATION RESISTANCE >1000 M CHM AT ROOM TEMF.(20°C)
h ! 8-.0.0 % i BETWEEN ELEMENT WIRE > 10 M OHM AT 600 C AT 500 VDC
A ‘ : : R AND SHEATH. . .
. 9— INSULATION MGO : .
10— THERMOCOUPLE HOT . "UNGROUNDE ie MEASURING 13— RESPONSE TIME  : 10 SEC OR BETTER.
JUNCTION JUNCTION INSULATED FROM SHEATH. :
(-3 be) -
L3t : :
i ) MATERIAL CODE-W97313371047
Asa*ya ivemooAGOM ka vaga- a'bal*Aco'ema’ /C.B.OM. i JF ;
58 GRADE OF UNTOLERANCED, DMENSION | 33 25eaac0 =y _wn%a e STEAM TURBINE
g aSalTga 7 €07 3UUE G| " ST Joom/NRF 557 i /ORTE 90 ShkApiryaaojanaa ka naoma
z MACHINING - AA0230208 m I [T (e e s TYPE OF PRODUCT OR NAME, OF
2 VaOIDWWga 7 €e062TT0% K EaoN 3 e =
w ﬁs_zouomr»mm ‘5 OF >>ommﬂow_ i m@ﬂﬂﬁmmﬁ&w%mmgdﬂ_o?@ﬂz% ilaimaT ol
- ranalpur? hirWar
= ga0sa KiTWigo 7 ee0B2TT0T K saarNal STEVK _ |SSTEVK _ [10/03/2011
3 3 BHARAT HEAVY ELECTRICALS LIMITED{a¥sbSrevas  [asexss Jz2/m/aon
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OL0O0Q9C L% LY o
. gfs\io“m, aary * MEASURING ELEMENT CABLE SLEEVE :
T LASER WELDED IDENTIFICATION COLOUR "GREEN" 200 100 GREEN_ .
_udxe : N2/ . N n FIRST PAIR
25924 & \ WHITE _ ~“MARKED RING ONE AND ONE
AR 3~ i (e 1l o Feses e S e T B s e e MU S0
mmmmm - L e = : % GREEN . .
By % - o
o= 85 \ FLANGE LASER WELDED SECOND PAIR
22355 ~350 e WHITE -
=823 5000 100 _ ~MARKED RING TWO AND TWO
3L , =
5iz--% TECH.REQUIREMENTS:
WWWHY ‘ o
°5§g8 11. THE FLANGE SHALL BE PROPERLY LASER WELDED WITH THE THERMOCOUPLE
Z3u9 i SN X v
wEsE 1= MEASKIIN G ELEMENT 2sNGr= i DINGEN; BRS04 SHEATH TO GIVE RIGID JOINT. THE FLANGE WITH SEATH UP TO
= 2— SHELL-MATERIAL INCONEL, 2.4816(V4A) APPROX 120 mm WILL BE FIXED INSIDE THE METAL FOR METAL TEMP.
52 ) 3— TYPE TC—JI—K inc30D-5000-100 Zmbmcmmzmzs.«_.o DHU\nﬂIW _uw_MHMDM._.wICN(MFF PASS THROUGH STEAM AT
wwmwm 4— THERMOELECTRIC VOLTAGE :  (1.5K) B AN pr .
qu mm 5— CONNECTION WIRE FLEXSIBLE, 0.22mM 2 TEFLON @hmmqmnn :
L8 o) CALIBARATION : AS PER IEC-584 PART-
o & =
mMmmm G MATERlaL O ISR litstd * (b) LEAK TIGHTNESS SHOULD BE TESTED AT 40Kg/Cm2 °*
WMMWM ] g 7— TOLERANCE CLASS 1 (DIN 43722) (¢) INSULATION RESISTANCE >1000 M OHM AT ROOM TEMP.(20°C)
mmw.ww 8- 0.0 : 3 MM BETWEEN ELEMENT WIRE > 10 M OHM AT 600 C AT 500 VDC
syt o INSULATION e ANBISSHERH:
p 10— THERMOCOUPLE HOT UNGROUNDE e MEASURING 13— RESPONSE TIME 10 SEC OR BETTER.
| JUNCTION JUNCTION INSULATED FROM SHEATH. : _
- . . . _
NOTE: - : .
—! 1 ~IDENTIFICATION ACCORDING TO HWO0400397 AT THE PLACE MARKED WITH IN . - (
W 2: ~MANUFACTURER'S IDENTIFICATION /DETAILS FOR: THE MATERIAL SHOULD BE
mm RERUSHENTLY MORRED. 4 i ; ; MATERIAL CODE-W97313372051 |
As0%y0 VomGOAGOM Ka vago— _ |sa'bal*Aco’ema’ /C.8.0M. TR o O 'k
wev] DaTE ALTERED BY BLAL GRADE. GF UNTOLERANCED DIVENSION | 1332 moest00 i S _MP.SQ el STEAM TURBINE
o 04 |igi7fom  ASTESH —|moSalinaliga 7 ee0230208 ema it st fooma/NAME ™55 idnookik /DA m._m«wM:w_quwmwwdmwom_ﬁwoznmma%ﬂ
1L —SRIVASIAVA {\ACHINING — AA0230208 m N TS e oY :
TECH. REQ. 12 a CHANGED. VGOTDMMga 7 eeU62TT04 KT EaoNal ba ELS T o noomo/NAME | htosor/SIGN ATE] sescent
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& ga0sa kiTMga 7 e saar : STEVK SSTEVK _ [20/06/2011
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DRG. NO.

* p'qoma kooNo p'xcopNa/FIRST ANGLE PROJECTION _ saBal ivomaokM iMmolalmalTr maoM hOM. /ALL DIMENSIONS ARE IN p'p~ Dijol 38 (bof)/FORM 38 (8)
. mm.
OLL99C/L S LY . " i
ONMYHO/00MFNDS dpogiy X
. MEASURING ELEMENT CABLE SLEEVE
IN  GREEN (+)
7 : \l ) - FIRST PAIR
) / " y WHITE (=) MARKED RING ONE AND ONE
ﬂ" == ——
. ' 7 GREEN (+) 2
LASER WELDED SECOND PAIR
WHITE (=) MARKED RING TWO AND TWO
3000 20 100 |
TECH.REQUIREMENTS: —
1— MEASURING ELEMENT . 2xNiC-—Ni, DIN EN 605841 g 09 2 BiMM
| T >
: W s e = INGONEL, ZA818LAG wO hmmwwo_wnnrm HOT “wmgczom ie MEASURING
- 3- TYPE . TC—K-3X3000 =3 " s RN
p . | R H !
Lo e . CLASS 1 (DIN 43722) JUNCTION JUNCTION INSULATED FROM SHEATH
5- THERMOELECTRIC VOLTAGE :  (#1.5K) HM=TESTs '+~
t ALY, TN ®— ¢\ caLzARATON XS PER 'EC-58< PART
TOLERANCE S i e s
2 {5} LEAK TIG=TNESS SHOULD 3% TESTED AT 40Kg/Cm2 _
6— CONNECTION WIRE . FLEXSIBLE, 0.22mM < TEFLON 5
7 MATERIAL OF. DISK : 4571 ) (c) INSWLATION RESISTANEE >10C0 M OHM AT ROOM TEMP.(20°C) -
: BETWEEN ELEMENT WIRE > 10 M OHM AT 600 C AT 500 VDC
. AND SHEATH. ;

7 b 12— RESPONSE TIME : 10SEC OR BETTER. V@

- 7 MATERIAL CODE—W97313372060

Aso¥yo VomaoAGoM Ko vago- _|sar'bol*Aco"ema’/C.B.0M, o bR 3 !
58 GRADE OF UNTOLERANCED DIMENSION T2ea100 LT L Wun.aa K., oo STEAM TURBINE
= maSalinaMga 7 ee e idnaoMk /DATE 90 GhkApiryaaojanaa ka noama
5 MACHINING - AA0230208 m  |-——_ g | |oee TYPE OF PRODUCT OR NAME OF ;
' el L oz el S BER SRS lobieT /isa __omaoqob.‘*nﬂu*mman's@z | botowar/SGH_ [t ORTE] et
L o ot e e B
3 3 BHARAT HEAVY ELECTRICALS LIMITED(aBBebst ¢ A s fojanor
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8> DUPLEX TYPE NICKEL CHROMIUM-NICKEL THERMOCOUPLE OWN
g E% WITH WELDABLE THERMOWELL EXPERIANCE
BZ
$L 1. . SCOPE: This specification covers the requirements of Duplex type ungrounded
BE ( measuring junction electrically insulated ) nickel chromium - nickel
ig thermocouple with weldable thermowell and spring loaded measuring
3 Insert, for continuous max. temperature range of 0-700°C suitable for
steam, water and oil service media in power plants.
3 §
g =5 |2, DESIGNATION : A Thermocouple of dimensions as mentioned against type D2 of table-1
5%z
& g3 and having thermowell of material 10CrMo910 or equivalent shall be
gl designated as :
£
Z3%2 -
H HH 24 On drawing — i) Drg. Col : ST 44006.003
_ é g; g i) Description Col : Thermocouple-D2-10CrMo910
-8
E5% .
% 33 g 2.2 For placing indents on purchase : :
g -Eg § Thermocouple - D2 - 10CrMo910 — ST 44006.003
G [ .
S2%f |3.  TECHNICAL REQUIREMENTS :
Er - 31 General :
EE '
- The thermocouple (Fig.1) shall be suitable for operation in humid, dusty and tropical climate.
4 The thermocouple assembly, dimensions, component parts and material shall be as shown
S in various figures and tables. The component parts shall match to each other. The
f éi . component” parts of similar size shall be interchangeable in various thermocouple
T EEE assemblies.
Gg =
‘E %E 3.2  Measuring Inserts (Fig-2) :
¥ e 3
ig It shall be as per DIN 43735 and shall consists of two thermoelement pairs insulated from
X each other, undergrounded i.e. measuring junction electrically insulated from protecting.
) EE sheath. NiCr Ni should be marked on S.S plate as shown in Fig.1 & 2.
g¥ :
)
R
Ll g e ot yprarrare
i NAME SIGNATURE & DATE
MEMBER-IPSC |* wyes TRANSLATED BY —— ==
QAX g f 7 WORKED BY BRIJ LAL RAM [ 18p9/J71
% | TSX Laly Mol > CHECKED BY SHEETAL SINGH ]
E AGREED DEPTT. NAME DATE & SIGNATURE SAIRVROBY VINOD KUMAR
. b e £ Gr.
g & SUPERSEDES APPROVED : B.S. RANA (AGM / CIE) %I"‘ 12 350
'E REV.NO. 06 Famter : Terw :
2 ‘} DL - 03.08.17 — rrepareD: CIE issump: TSX DATE: 41/03/15
E \ [ CRANGEADVICE | STE-CIE-17-08 | 28.07.17
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SUPERSEDES
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wrnft et WSy
sftnefir wan ¢

3.2.1

3.2.2

COPYRIGHT AND CONFIDENTIAL
The Information on thix documents is the property of Bharat Heavy
Electrical Limited It must not be used directly or indirectly in any way

detrimental to the interest  of the company

3.23

Terminal Blocks :

The ceramic terminal block shall be fixed inside the terminal head with the help of spring loaded
fixing screws. With the help of spring loaded fixing screws the tip of the protecting sheath shall
be pressed to the thermowell in the assembled form of the thermocouple. Metallic parts shall be
corrosion resistant. The two terminals of a pair of elements shall be distinguished by suitable
marking (+ve) and (-ve) and the two pairs by symbol A & B or 1 & 2 on the terminal block.

Thermocouple and Protecting Sheaih :

The thermocouple pairs shall be of nickel chromium — nickel (NiCr-Ni, commercially known as
chromel-alumel) and temperature voltage characteristics shall conform to Type-K DIN-IEC-584
Part | or IS 2054. The protecting sheath shall be solidly held, the distance between measuring
junction of the element and inner side of the innermost protecting sheath shall not exceed 5 mm.
Leak tightness of the measuring junction shall withstand 40 Kg/cm? of N2 test pressure.

Insulation :

The thermoelements shall be embedded in highly compacted magnesium oxide insulation which
shall be sealed at cold end of protecting sheath against humidity with the help of appropriate
material. The element including measuring junction shall be electrically insulated from the
protecting sheath. The insulation resistance between each thermoelement wire and protective
sheath shall be > 10 Mega Ohm at room temp. at 500 V.D.C. as per DIN 43763.

i E | 33 Terminal Head (Fig.3) :
,E The terminal head shall be of die cast Al or light metal alloy. It shall have hinged cap or
£ threaded cap and snap closure or secured by slot headed screw,with protection class IP-85.
s It shall match to the measuring insert. For compensating cable, Nickel Plated Brass Cable
E gi gland shall be provided of PG-16 for two pairs of compensating cable of outer dia 8 mm.
E %2 E| 3.4 Extension pipe and Thermowell :
£f X
E Eg As per Fig. 4 & 5 respectively.
EG
2 | 35  Thermowell material :
b +
EE Supplier will clearly mention material of thermowell in the offer.
T
i
T
kz
e [ — : .
NO. 06 . workenBY | B:L. RAM Bﬁ)w{ e

aradt gt vy

INVENTORY NO.

£-57 8D

. | Eiecnf o ngGEJAL W“‘/ﬂ [6,0ﬂ "‘1
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SUPERSEDES
INVENTORY

aftrwfie wear ¢

wrdt et e wr

TAG:

COPYRIGHT ANL J*IFIDENT[AL

6. TEST

S. INSPECTION:

4, IDENTIFICATION In addition to the instrument name plate one separate stainless steel .

Blank tag (20X60) mm shall be fastened with the thermocouple.

The supplier shall provide, if desired by the purchaser, all facilities to
the purchase’s inspector or its authorized representative to witness the
interstage and final tests.

All the thermocouples will be tested b)} the supplier for the following

| CERTIFICATE: tests and test certificates shall be furnished along with the supply.

wrat et v
INVENTORY NO.

AT

NO. 06

el
% E g o 6.1 Test for Thermocouple (As per IS-7358):
1B
> &
i i 6.1.1  |nsulation Resistance Test :
’53 E The insulation resistance between the two pairs as well as with thermoelement
‘% gd wire and protecting sheath shall be > 10 Mega Ohm at 20°C room temperature
it at 500 V.D.C.
£1
i 6.12  Calibration Test : ;
£ The temp. voltage characteristic shall conform to Type-K as per 1S-2054 or
& DIN IEC-584 Part | and Tolerance class-1 IEC-584 Part-2.
&
E; 6.1.3  Measuring Junction Leak Tightness Test : .
%- E At 40 Kg/cm? by N, at room temperature for duration of one minute.
f %f 6.1.4  Dimensional checkup :
f
B e 6.2 Type test certificate:
#F
£5 5 :
E E E 6.2.1 Type Test Certificate for Protection class of Terminal Head as per clause 3.3.
g
'gt
h ol 2 6.2.2 Bare response time : 10 sec or better.
1
i 6.3  Material Certificate: ;
! : Material Certificate of extension pipe and thermowell to be furnished.
N\ :
B ? 6.4 . Tests for Thermowell :
(]
6.4.1 Hydraulic testing of thermowell will be carried out with inside pressure of 300
Kg/cm? for a duration of three minute at room temperature.
6.4.2  Dimensional checkup ' -
REV. Rforaat

WORKED BY B L. RAM %w’ 13/0511?
A . - '
CHECKED BY gr&E‘:’E"lTAL M ]6’01, t

. Ym o
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mE T GUARANTEE A guarantee certificate for trouble free performance for 24 months form

EE CERTIFICATE: the date of shipment or 12 months from the date of commissioning
whichever is earlier shall be furnished.

‘E- 8. DOCUMENTS: The supplier shall furnish three copies of drawings and catalogues

iE indicating sectional and dimensional details within full technical

f particulars with the offer. The manufacturing of thermocouples shall

be as per the drawing approved by the purchaser. Thermocouple

data sheet to be submitted by the bidder along with the offer for
approval. :

9. PACKING:

9.1 GENERAL:- The thermocouple shall be supplied in assembled form. If mentioned in
the enquiry, the packing shall be seaworthy.

9.2 Complete thermocouple should be wrapped or placed inside suitable
foam sheet. Adequate silica gel packets to be placed inside this foam
sheet wrapping.

detrimental 1o the interest of the company

COPYRIGHT AND CONFIDENTIAL
The information on this documents is the property of Bharat Heavy

Electrical Limited It must not be used directly or indirectly In any way

9.3 After this complete thermocouple alongwith foam sheet shall be bubble
wrapped and sealed with packing tape.

9.4 After this packed thermocouple to be placed in a cardboard carton which
' shall be filled with woodwool/ scrap paper to ensure that there is no
movement of the item inside this box during transit.

e
o fw

ot wyeew wy @ Rl 0 wop vy, ¥ f bt ¥ By F pfves

9.5 All such cartons to be placed inside a wooden box which must be water
proof by using bitumen paper/ plastic sheet/ polythene.

9.6 These wooden box should have multiple steel strapes around the box '
in such a way so that there is no risk of movement of inner items during
transit.

ey

wranferc o Mty

v witw # & ok e wror pft gfiger faite B owsf §

9.7 All the above to be ensured before final dispatch of shipment.

REV. ' Fraforsat 5
NO. 06 wORKEDBY | B: L. RAM ‘Ovl,oj 18fo3147-

INVENTORY NO.
ST PD

‘ SHEETAL ﬂw 18 oIt
CHECKED BY SINGH / H
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EE 10. SPARES: The suppliers shall enclose a list of spares required for 5 years normal
E'g' : operation and quote for the same separately.
TABLE-1 (All dimensions are' in mm)
%u
%E Dimensions (Fig. 1) Dim. )
Ei Thermocouple a1 L1 L2 - I3 gf Fig. Mat:fnal Size
HiS 0.000 : L4 Thermowell | MO
) -0.021 ,
= g § *10CrMO910 | 001
E E % ) D1 24 140 50 65 315 **13CrMo44 002
mesd *10CrMO910 | 003
8§y 8
('E §§ i D2 24 200 50 125 | 315 e ood
B ” *10CrMO910 | 005
%§§§ D3 24 200 110 65 375 *13CrMod4 | 006
<ggs _ *10CrMO910 | 007
E"ﬁﬁ D4 24 269 110 125 435 *13CrMo44 | 008
25 ""' : 2
g ggg *10CrMO910 as per DIN 17175 or ASTM-A182, Grade F22 or equivalent.
OEZ
53 **13CrMo44 as per DIN 17175 or ASTM-A182- Grade-F 12 or BS 1501-620 Grade-B or equivalent.
EE 11. NAME PLATE: Manufacturer's name or trademark, type of thermocouple, BHEL
E standard no. must be mentioned on the name plate.
E" 12. . CROSS REFERRED DIN-43735; [EC-584, IS-2054, DIN-43763 Part 1, 2.
f gf‘ STANDARD: :
i
E é: E‘ |
£
Er
Es
0
v
¥
]
a
:
¥
g
1 [ReV. Freforeat , .
EE ;\\ NO. 06 - WORKED BY B. L. RAM G’!""’J 18jooli%
£8 :
& b R Bl SHEETAL i
EE\\ CHECKED BY SINGH / ﬂh’
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TERMINAL HEAD |
REF. FIG.3 —

wradt ft duar

INVENTORY NO.

i ]
i i
i S
| |8

g ﬁ' -

£ '
;Eig @| S.STAG PLATE | 4
85%2 @)@ . EXTENSION PIPE
?jg% ‘ ' E &FJ REF. FIG.4
g%ég i 7\ WASHER 218X22
é 33§ | (COPPER /ASBESTOS)
53

i

pé THERMOWELL

. | REF. FIC.5

it .

§ -2
Eg% MEASUR.INC INSERT
Eg‘? REF. FIG.2

Er

5’2 |

4 :

il

Q o
; Q THERMOCQOUPLE
-4 FIG.1
i
REV. . [ — ~
NO. 06 _ workeDBY | B. L. RAM e,i,lpg 46)09 153

25795

i AliE
Sccmey | SHEETAE Iﬂ}/ufi’ T
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TERMINALS AND M4 SCREWS WITH WASHER
(ALL OF NICKEL PLATED BRASS) MIN. DISTANCE OF

| SCREW HEAD FROM TERMINAL HEAD 4MM
6 S.W.G. : 'Q-L-\ﬂ g ' = ey
SARLESS sTeEL 41 b4 | B
EE PLATE OF Q41 I T
d ! | I ! ‘P
RAMIC TERMI
ig ) | | I I’VCL C TERMINAL BLOCK
E : q 1 1 P
L 1 : .
N 1 I il
E;i Z|| 3] pep e
m"gg g £ :
i " L
383 7 Q .M4 SPRING
H Z LOADED FIXING SCREWS
2 1§ @ 2 ke (CADMIUM PLATED
<g§3 & 3 MILD STEEL) ®
B3y2 z = 41
3!% < o)
Og= 3 =
g1 ”’
&8s o |
853 | @
23 =1
m N
Lo
£ 39
x I o
= N
E o 2 PAIRS NiCr—
fg e THERMOE. LLMENT (ELECTRICALLY INSULATED
- Z FROM PROTECTING SHEATH AND TIP)
3 3] WIRE DIA. TMM
137 5 3
FE" ) & o MAGNESIUM OXIDE INSULATION
&k g
'E ?E S WELDED
L3
b i
£
B DESIGNATION :— THE .DESIGNATION OF MEASURING INSERT OF LENGTH L4=375,
o WILL BE (6D—375-2 NiCr—Ni)
R
RN MEASURING INSERT
& FIG—2
: REV. fFRwturat R 2
ES €\ | NO. 06 WORKED BY B. L. RAM g(bwl MW”’
8 % S
. . - [t : C M It
SHEETAL |1>,°1
Eg* CHECKEDBY | SINGH
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2.2

. 341

3.2

(amxrsasmt)
DUPLEX TYPE NICKEL CHROMIUM-NICKEL THERMOCOUPLE FOR = -
METAL TEMPERATURE MEASUREMENT AT ONE DEPTH

SCOPE :

. This'specification covers the requirements of Duplex type ungrounded ( measuring
junction electrically insulated) nickel chromium-nickel thermocouples comprising of
spring loaded measuring insert for metal temperature measurement in the continuous
maximum range of 0-700°C. With the help of matching thermowell the thermocouple
of type B be can also used for fluid temperature measurement in special application.

DESIGNATION :

A thermocouple of type A with ﬁo[ding pipe length and measuring insert length equal to
386 and 405 mm respectively ( ref. table — 1) shall be designated as :

On drawing — i) Drg. Col : ST 44008.001 .
ii) Description Col: Thermocouple Type-A, L=405.
For placing indents on-purchase : :

Thermocouple type A, L=405, ST 44008.001

3. TECHNICAL REQUIREMENT :

General :

The thermocouple (Fig.1&2) shall be suitable for operation in humid, dusty

and tropical climate. The thermocouple assembly, dimensions, component parts and
material shall be as shown in various figures and tables. The component parts shall
match to each other. The component parts of similar size shall be interchangeable in
various thermocouple assemblies.

Measuring Inserts (Fig-3) :
It shall be as per DIN 43735 and shall consists of two thermoelement pairs,

insulated from each other, ungrounded i.e. measuring junction elettrically insulated from
rotecting sheath. NiCr-Ni should be marked on SS plate as shown in Fig-1 & 2.
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321 Terminal Blocks :

The ceramic terminal block shall be fixed inside the terminal head with the help of
spring loaded fixing screws. With the help of spring loaded fixing screws the tip of the
protecting sheath shall be pressed to the thermowell in assembled form of the
thermocouple. Metallic parts shall be corrosion resistant. The two terminals of a pair of
elements shall be distinguished by suitable marking (+ve) and (-ve) and the two pairs by
symbol A & B or 1 & 2 on the terminal block.

322 Thermoelement and Protecting Sheath :
The thermo element pairs shall be of nickel-chromium-nickel (NiCr —Ni, commercially
known as cromel-alumel) and temperature-voltage characteristic shall conform to
Type-K DIN-IEC-584 Part | or IS 2054. The protecting sheath shall be solidly held
on the terminal block and element wires shall be terminated on brass screws. The
distance between measuring junction of the element and inner side of the innermost
protecting sheath shall not exceed 5 mm. Leak tightness of the measuring junction
shall withstand 40 Kg/cmj N2 test préssure. :

323 Insulation :

The thermoelement shall be embedded in highly compacted magnesium oxide

insulation which shall be sealed at cold end of protecting sheath against humidity

with the help of appropriate material. The element including measuring junction

shall be electrically insulated from the protecting sheath. The insulation resistance

between each thermoelement wire and protecting sheath shall be > 10 Mega Ohm
at room temp. at 500 V.D.C. as per DIN 43763.

33 Terminal Head (Fig.4):

34

4

The terminal head shall be of die cast Aluminium or light metal alloy. It shall have
threaded cap or hinged cap and snap closure or secured by slot headed screw, with
protection class IP-65. It shall match to the measuring insert. For compensating cable,
Nickel Plated Brass Cable gland shall be provided of PG-16 for two pairs of compensating
cable of outer dia. 8 mm. ’

Holding Pipe :
As per Fig. 5
In addition to thé instrument néme piate one separate stainless

‘steel blank tag (20X60) mm shall be fastened with the
thermocouple. -
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5.0 INSPECTION: The supplier shall provide, if desired by the purchaser, all facilities to
purchase’s inspector or its authorized representative to witness the
interstage and final tests.

6.0 TEST All the thermocouples shall be tested by the supplier for the foilowing
CERTIFICATE: tests and test certificates shall be furnished along with the supply.

6.1 Test for Thermocouple (As per IS-7358) :

6.1.1 Insulation Resistance Test : )
The insulation resistance between the two pairs as well as each thermoelement wire
and protecting sheath shall be >10 Mega Ohm at 20°C room temp. at 500 V.D.C.

6.1.2 Calibration Test :
The temp. voltage characteristic shall conform to type-K as per IS 2054 or
DIN-IEC-584 Part 1 and tolerance class-1 IEC-584 Part-2.

" 6.1.3 Measuring Junction Leak ﬁghtness Test:
At 40KG/CM2 by N2 at room temperature for duration of one minute.

6.1.4 Dimensional Checkup :
6.2 Type test Certificate:

6.2.1 Type test certificate for protection class of terminal head as per clause 3.3to be
furnished.

6.2.2 Bare response time: 10 Sec or better.

6.3 Material Certificate:
l Material Certificate of extension pipe, holding pipe to be furnished.

7.0 GUARANTEE A guarantee certificate for trouble free performance for 24 months form
CERTIFICATE: the date of shipment or 12 months from the date of commissioning
whichever is earlier shall be furnished.

8.0 DOCUMENTS: The supplier shall furnish three copies of drawings & catalogues
: indicating sectional and dimensional details within full technical
particulars with the offer. The manufacturing of the thermocouples
shall be as per the drawing approved by the purchaser. Thermocouple
data sheet to be submitted with the offer for approval.
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9.0 PACKING:

9.1 GENERAL.:- The thermocouple shall be supplied in assembled form. if mentloned in the
: enquiry, the packing shaII be seaworthy.

9.2 Complete thermocouple should be wrapped or placed inside suitable foam sheet.
Adequate silica gel packets to be placed inside this foam sheet wrapping.

9.3 After this complete thermocouple alongwith foam sheet shall be bubble wrapped and
sealed with packing tape.

9.4 After this packed thermocouple to be placed in a cardboard carton which shall be filled
with woodwool/ scrap paper to ensure that there is no movement of the item inside this
bpx during transit.

9.5 All such cartons to be placed inside a wooden box which must be water proof by using
bitumen paper/ plastic sheet/ polythene.

. 9.6 These wooden box should have multiple steel strapes around the box in such a way so
that there is no risk of movement of inner items during transit.

9.7 All the above to be ensured before final dispatch of shipment.

10.0SPARES: The suppliers shall enclose a list of spares required for 5 years normal
operation and quote for the same separately.
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TABLE-1 (All dimensions are in mm)
Thermocouple Holding Pipe Length Measuring insert Length Size No.
E.E. type ' L 1 (Fig 5) mm L (Fig 3) mm
gg ) 200 219 005
55 386 405 ’ 001
=F A 446 465 002
22k :
é £ f o 496 515 003
=+ i 546 565 004
B g
@i 316 - 375 011
. |8 E§§ 446 . 515 012
< g s B
Eifs 396 465 013
H
§§§§ 386 465 : 014
8 i .
‘gm 11 NAME PLATE: Manufacturer's name or trademark, type of Thermocouple., BHEL
EE standard no. must be mentioned on the name plate.
&
"E 12 CROSS REFFERED DIN-43763, DIN-43735, IEC 584 Part-1&2 IS-2054 1S-7358.
13- STANDARD:
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