
CLAUSE NO. TECHNICAL REQUIREMENTS I....urMI NTPC 
.. , 

Swedish SEN No 
I Yes 

Chimney 4241475 ! I , 
Test I I 

I - -_ .. _. _ _ . __ .- j -------, 
No Noise IEEE Trans- i 

, 
Yes I 

interference actions I , 
! --- -_ .. _ .. _ ... - ---_ .... -

Dimensional IS 10810 No i Yes 
checks 

! 

Cross talk I VDE-0472 
, No , 

Yes , 
Mutual I VDE:0472 No i Yes 
capacitance 

, , 
! I· HV test IVDE-0815 No Yes 

Drain wire I No I Yes , 
continuity I I 

-' - ._- ! 
• For Drain wire only 

" These tests shall be carried out as per VDE0207 Part 6 & ASTMD-2116 for 
TEFLON insulated & outer sheathed cables 

"·Applicable for annoured cables only 

7 DC Power Supply System 

The Type Test reports for offered rectifier module and the controller module 
irrespective of the rectifier bank shall be acceptable 

Degree of IS-13947 No i Yes I 
Protection or ! 

equivalent I 

I n Dry Heat Test IEC-68-2-2 No Yes 
I or I 
I 

equivalent 
I , , 

I I Damp Heat IEC-68-2-3 No I Yes 

I 
test I or equivalen ; I 

L Vibration test ~C68_2_6 . 
, 

No Yes 
or 
equivalent 

Electromagnet -I EN 61000--1 No Yes I 

ie field 4-3 or L immunity equivalent 

Rad io EN-61 000- No I Yes , 
frequency 4-3 or I 

I 
immunity test equivalent I , 

Electrostatic EN 61000- No 
------t -

Yes I 
discharge test 4-2 or I 

equivalent I 
I 
I 

L 

LARA STPP (2x800MW) I TECHN ICAL SPECIFICATION PART - B 
DARlIPALJ STPP-I (2 x SOOMW) I SECTION-VI SUB-SECTION-IV:I 9 
GAJMARA STPP-I (2x 800MW) I 
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PAGE 50F 6 
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CLAUSE NO. 

8 Battery 

TECHNICAL REQUIREMENTS 

Surge 
Withstand 
Capability( 
SWC) 

As per 
standard 

ANSI 
37.90.11 
IEEE-
472,EN • 
61 000-4-12 1 

IS·10918 

I....urMI NTPC 

No 

1 

Yes 

No I - Yes 

_ .. _ .. _--
9 Voltage 

Stabiliser 

i 10 DDCMIS 

Over 
Test 

Load Approved 

Temp rise test 
without 
redundant 
fans 

Input voltage 
variation test 

procedure 

Approved 
procedure 

Approved 
procedure 

_ BMS Safety VDE0116 
Sec 8.7 

No 

No 

No 

No 
I requirements 

r11T Conductivity I Degree --o-f +--IS-.-21-4-7---l---NO 

I I ~~h Level i protection test 

12 
-+---+--

Local Gauges Degree of IS-2147 
protection test 

No 

.J 
i 

---I 
I 

r 
13 Process Degree of IS-2147 No I 

actuated protection test I' 
Switches 

14 Control Valves CV test ISA 75.02 No r-
C--+----C----- t----+--- ---' . 

15 PLCs As per IEC 1131 No 
standard 

16 

17 

18 

LlE / LIR 

Flue gas 02 
analyser, 
other Flue 
Gas analysers 

Degree of 15-2147 
protection test 

-+-----'--
Degree of 15-2147 
protection test 

Flow Nozzle Calibration ASME PTC 

BS 1042 Orifice plates 

No 

No 

No 

'------'--___ '----___ .L ___ '-___ .. 

Note: 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

Yes 

Yes 

Yes 

Type Tests are to be conducted only for the items, which are being supplied as a part of this 
Package. 

LARA STPP (2x800MW) I 
DARlIPALJ STPP-I (2 x SOOMW) I 
GAJMARA STPP-I (2x 800MW) I 

KUOGI STPP-I (3 x 800MW) 
STEAM GENERATOR PACKAGE 

TECHNICAL SPECI FICATION 
SECTION-VI 

BID DOC NO.: CS-9548/ 9549/ 95661 
9573-1 02-2 

PART - B 
SUB-SECTION-IV:I 9 

TYPE TESTS 
REQUIREMENTS 

PAGE 60F 6 
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CLAUSE NO. 11Rd1lbl1 SCOPE OF SUPPLY & SERVICES NTPC 

9.00.00 CONTROL AND INSTRUMENTATION FOR PLANT AUXILIARY SYSTEMS 

9.01 .00 Instrumentation and Control System with interlocks, protection and annunciation of the 
mechanical common auxiliary systems as mentioned below shall be provided. All necessary 
equipmentsfsystem for control, monitoring and operations of the plants as well as the 
incomers and bus couplers shall be provided. 

9.02.00 For certain plants, faci lity for control from DDCMIS shall be provided as mentioned below: 

SI No Auxiliary Plant Control System Connectivityfoperation 

01 Auxiliary Boiler (if Independent control 
Dual two way Ethernet 

applicable) system in SG·C&I 
connectivity to Station 

hardware 
LAN for information 

02 Fuel Oil Pressurization! Independent control 
Dual two way Ethernet 
connectivity to station LAN 

Heating System (FOPH) system in SG-C&I based for information and control. 
& Fuel oil unloading Hardware. 1/0 count for 

Local operation of Fuel oil 
system Fuel oil unload ing Handling System 

system is 200 binary and 
through GIU. 

20 analogs. 

03 Mill Reject System SG C&I Based Control Graphical interface unit 
(Unitised System) System from Control (GIU) based local 

Room operation apart from CCR. 

04 A ir Compressor System If the controller is integral Two way Ethernet 
including Air- to compressor, then Connectivity to SG-C&I for 
Compressors of Mill Microprocessorl PLC information and overall 
Reject System based control system Control of Air 

along with suitable Compressors. (Applicable 
operator interface as per only for compressors with 
vendor's practice for integral controllers) 
individual Air 
compressors control. 

If the controller for 
ind ividual compressors is 
not integral to 
compressor then control 
shall be through SG-C&I 

For both the cases, over 
all Control shall be 
through SG-C&I 

05 LP Dosing and Oxy- Control from BOP·C&I 
genated treatment under Station C&I 

package(in Employer's 
scope). 

06 Equipment Cooling Control from BOP·C&I 
Water System under Station C&I 

Package 

PART-A 
GAJMARA SUPER THERMAL POWER PROJECT TECHNICAL SPECIFICATION SUB-SECTION-III:C PAGE STGAE~ (2X800MW) SECTION-VI 

STEAM GENERATOR PAKAGE CONTROL AND INST. 7 OF 8 
BID DOC. NO.: CS-9566-102-2 SYSTEM 
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This docue t is the property of NATIONAL THERMAl POWER C. TION LTD. 
No port of this document wi ll be reproduced by ony meons .... ithout the written permission. 

BOTH INSTRUMENTS/DEVICES AND 

CONTROLS IN CONTRACTOR SCOPE 

rnJ) MOUtfI[O OC\1C(S 
BY CONTfW:TOF! (OTHER ltWoI 

RTOo, T{Cs) {sWGR/MCC 

, 

UE/UII/JB 

" 
COtffROL SYST(M{ 

CABINETS OF 

""""""" 

CONTRACTOR'S INSTRUMENTS/DEVICES 

USED IN EMPLOYER 'S CONTROL SYSTE 

F'lEW I.lOOH1EO OEVICES/ORJV[S 
BY CONTRACfOR 
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JB/INT(GIVl JD 

CONTROL 
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USED IN CONTRACTOR 'S CONTROL SYSTEM 

NOTES 
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""" """ ~OUNTEO 

TOolP X~TR $ 1> .. ~ ",/, IoIOUNTEO 
TENP XIoIlR 

10> 
" 

c· 

" II ""'-~OUNTED TEIoIP 
TEIoIP XIo!TR ,." 

1> c· 

IOU.o.L 
IT" 
''''' 
(l) 

EIoIPLOYER·S 

CABINET(S(c) 

" jdi:ol IoIOONTE 
~ JB ' 

--, 1> 

CONTROL DESK MOUNTED DEVICES AND OTHER MISC 

SIGNALS INCLUDING ALARM/ STATUS SIGNALS ETC . 
,,,"_ i 1_ ••• _H . __ _ PBs, __ _ 

H V CHARGERS 
ETC. ON 
UCD INCL. 
DAAWOUT 
SECTION@ 

AS WEll AS OTl1ER 

H/W '" BUS SK>~ FOR 
I\l.AAI,V ST"TUS 

i 
~ NOTES • I I I I I I @ -- EIoIPlOYER·S SCOI'( 

HJ l#®l 
- - WHEREVER APPUCABLE "" '" 

DESCRIPTION F~F"~"I " I' I ' I'" F'I ..... ·I~" c; 

<=><oc 
CIoBINETS OF 
CONTRACTOR 

1- CA&.£S IN EIoIPl.OYDfs SCOPE 
J- CA&.£S IN CONTRACTOR'S SCOPE 

00- COIolPENSATINC CABLES 
---@-- - SOFT UNKS 

CI£ARW BY 

(~tt~~) 
NTPC NTPC LTD 

mu: 

SIZE 

M 

I~-''''--) 

--~ 
TYPICAL THERMAL POWER PROJECT 

SG PACKAGE 
INSTRUMENTATION CABLING DIAGRAM 

~:' IOOOO-101/102-POI-A-021 
SH2OF 4 

REV. NO. 

A 

210



~ 

NOTES 

2* YO<: POWER SUPPLY 
CIiAR(;ERS AND ElATI£RlES 

OCW'S 

@ -- OII>!.OYER'S SCOP( 
• -- WHERI:'f'£R~E 
1 _ c:.oa.ts .. ( WPI..OlU!'S SCOP~ 
1- CA9L[S,. COHfRotCTOfrS SCOI'I: 

00 - COMPO/SoIontro CIa.£S 
---0- - son U,"",S 

TI'J il doeu4lnt ;s the prop.lrty of NATIONAl TJ-IERMAl POWER C_ ORATlON LTD. 
No port of this document will be reproduced by ony mean, without the written permission. 

IH EMPtO'TtR"S 

, 
..... 
~. 

", .. 
~E OW$, 

= 

D[SCRI P IIO~ ,~ 

0111[11 w:, l.Oo".Ds IN 

CONnw:tOR'S scoPE 

'DJIII£ I Cjul l 
~~ 

(~~~~) 
NTPC 

N T P C LIMITED 
(._""-...,......"", ....,"'._-

met 

. " .. 

IYPICAl THERMAL POWER PROJECT 
SG PACKAGE 

IN STR UMENTATION CABLING DIAGRAM 
ORG, NO • 

0000-10'I / l 02-POI-A-02 1 
SH ll)f * 

'PO.! c..n 

RCY. NO. 

A 

211



PANEL QRQUNQINQ 
SYSTEM GROUNDING (TYPICAL) POWER GROUNDING (TYPICAL) (TYPICAL) 

PANEL-l PANEL-n OCOB--l DCDB--2 
- - - -

• • • • • • • • 

IR =p 
.i SIT NOTE-I J 

COPPER FlAT or MIN SIZE 
25mm • 5mm • SUITABlE .; (""""-) LENGTH (TYPICIL) 

• 
"'-.sEE NOTE-l . , 

~ 'i' """"" / FNOfE-l,J I /~EE NOTE-l 

~ : (TYPICAL) (m><-<-) 

•• , flJ flJ " PJ (lJ f1J 0 (1J , , , , , 0' 
" 

\ ~NNEO COPPER FLAT or MIN 

8 -'i .. 
~ I SEE NOTE-2 

~E SIZE 40mm • 6mm • SUITAillE 
~) LENGTH (TYPICIL) 

H 
EE 001£-2 
""'~) 

q h - - ,-I- - ,- - -

" H 
~ ~ J,. 

S€£ NOT[-l 

~ EAATHIIOG ELECTROOE (""""-) 

" AT 'O.OOt.l' (TYP.) 

~ ~ ~!'! 
~ IN EMPLOYER - - - - ~ 

~ ~ 
OCO~ 

"I 
NOTES, 

p 1- SUPPLY, ERECTION, TERMINATION Of CABLES (OTHER THAN THOSE INDICATED IN EMPLOYER'S SCOPE). FLATS ETC. REQUIRED fOR PROPER BELO'II PANEL -, GROUNDING Of CONTRACTOR's CONTROL SYSTEM, SYSTEM CABINETS. POWER SUPPLY CABINETS ETC. ARE IN THE SCOPE OF CONTRACTOR . 
.'!.' " • 2. - CABLE IN CONlRACTOR'S SCOPE 

! ~ , . 3. TO BE LOCATED IN DCDS. 

" . , •• EXACT LOCATION, ARRANGEMENTS OF FLATS ETC, SHALL BE AS FINALISED WITH CONTRACTOR. I FOR TENDER PURPOSE ONLY I 
~~ DURING DETAILED ENGINEERING. , CABINET BODY, CABINET BOTTO~ PLATE, CABINET DOORS ARE TO BE CONNETED TO PANEL (~~ "<fI1ft) N T P C LIMITED 

EARTH FLAT COPPER CABLE BY CONTRACTOR. NTPC ,._ .. _-, 
--

'"""'~ TYPICAL THERMAL POWER PROJECT 

~ 

INSTRUMENTATION CABLING DIAGRAM 
, GROUNDING SCHEME FOR CABINETSI PANELS 

"",00 "'~ OESIGN CHKO. , , , 
'" =,. ~'" '"~ SIZE = DRG . NO. REV. NO. 

OESCRIP T ION A3 0000-101 / 102-POI-A-021 N.T.S. A 
ClEARED BY SH_4 OF" 4 

212



- ---------------------------------------

:=:=:=:=::::::::::::::::::::::::::::::::::~ ' , , 

liT '"0" ! -~~, ~= U~T OF I_ MJ'R\\lS I' t 
INc;co,.m R 1~:>:CIITO~ I'lDICAlOR I%P.I .. '. ~RIPn~ ,' , " _" " _ . 

/ 12 1/2" • J/4-, . , .. ~PS SCI! 4Dl8Q/"(IIl<I<S/~ ' · -
I 1. (A5 1'01 I'ROC['$S REIll<RI;U(tII) tIIPPI..I: OF l.t.\l~ 

@-' 0) 0 St.'!!: M too Of WlIN ewr " . 
J . .rv l. '/2 ·/3/~·/!.' 'PI ~8( Y>.LVEfGO,U: VN..1lI: 

0. CD 0 0 J. 3/4' ·J. 1,: • 1/2" sW ~EDUCIfi(l INSUl 

-........; +, ... J,q.Ly'-:-- 4. 1/l" / 3/ .- 'IP[ 

. . '>1.Of't!!" Ill" / J/ i" SW_ Eook ru:. - . , .. 
.. "'-..,./:'\ .4. 1/2" I 3/4" '5"« <:tqnEW •• _';(. 

SLOPE - \:J 7: 1/l" / . J/4" liPS ~'f • Ill" I ,)/~· - lIpT(~) 
CAA80~ ;J.tO'f ST[!l.i!'.IPPlt. 

autx~uo a. Ill" 1 J/~' /lPl'm,!cs w. 
"'~<,~ :;r~'Th1f fl.9Q1't_~ ~. l/2" / )/~' P'J>[ ~. :1 , 

'i" BOAA.I)/1W:K IQ. ~. SS ·SYP\ION 
C ~ '-/ I ELEVATION :; ~ I LI QUI D SOURCE, 11. 1/'2· I lmO J,<)C"~s Rf'AA$! n.onct ~RlUU An) 
'" • _ ()IV..V tlo.llOl -. . 1 .... [0 fO~ I ~ FIP£. 
g 1. 1 (t..llJGf: I,IOVNTUl N»IE ilmRUMOO: SOURU I'OIH1) 12.. WIT.'hI..E Il:W'1ER. i 
, - I ' ~ ::;1 g . 13.. 1/ " alRtiitE ,loOCl.l' -srm. 'ruDE. 
8 ' i fI FYATION .., • _~ !-'t!_ 
~ ~ INsf] SERVICE N/? ~ ;. 
o E .. SIEAIL.SERYlC£ 
<>. ~ (pm:ssuu: IHDClJORS ,.OOH'!'ED ru;wm rnoIJ IHSI1':UMrNT SOURCE PWf1) 
::t ~ 2 PREss. 'lJV..eitlo 

" 
I ~. 1"/3/0· SP/ (QI.W.. .i r£. . 

Ie. DW'I11W:N.(mrot tjmCin) 

17. ISOlA1lON ,'VA:..VE 3 1& ss. \ (~"Sw $ ~ ~DICNI)R I=c.\l. 
Pl i'I'AAC:/CC\ . : -: it : ' 0!Y . llQIES' - _ I , _ ' 
~ e 2 1. l'll: 1. >Jun" •• SP£t1F1CAIlON N<O SCHtt>.!IL No. _orfIlolPUlSE PIPE .., NJ>Pu: . ..., USTI:D 
. HUtDI sw.u. DE /oS ~[R UCW-OCl<.. 1f't1;1F'lCA~S> . 

"3 1: ~. 1111: -1oIAI"DtW. S~CA11ON ""O MTlHC Of" f'Il"T1HOS /'S- IJSlU $1 1lu.. BC AS' I'tR 

n J. ~~S~VAL~~= ~s ..!o~R=~o.cc:kHl~;:t~;' ;,s Pf.U 
8"" lE~tlNICALS~ _. + " 
l!. E r.:lr -! •• roR e(ruR IIIR/FlUt QOS S£RVICts S()t.1lC[ eo -OI!S IIII'Vl-<;£ ~iPlIIC III,£) 41. 
J ~ BUU<I"fDl) ~ i ~~= nTlllIO$ $11l1l.I. BE IX ) / ,- I<I! ~lt. _ . 
: -& &"SlR~>(T ~ - - : 6 !'OCATO~ 3. CIIIJC!;S ·$~. Im ec ~0I.I1ITnI O~ mE f>J'£.. IT WIll BE !.IOII'I'ICO Ofj A Clwmu. 
:: ." 1lOMi:>!MCX ~ r ; OR nw.d: OR A !\AO<,.. I 
~: ~ b ; - :JiWN 1lE}.t;ER I /' 6. • 5I-O~[ )J>PRO)( ~g 11)1 I \A'Jl!£.. i-

! :~ f I 0:1 . -~ ' ®-J ~t'~ _________ ~_._ I FOR TENDE;R PUR~08E ONLy'l 
r: '" I ~C fUXI~ LI"" 4lO rfl::::Jl ~~ I rTfYATION - .- -- tFVt\IICti . -,- " _._J f!Uf GJ 'CIt [C"J/dfC.) 

! .l.l.Q.l.1ill .s.Q!.!.!K£ ,QIL S-RYC ' N T PC LIMITED j 
1

'1 - - ' A _ - , - A - ( A OOro:U.UU'lDl"IHC>'AEJo'1TIt'l1SC) 
I lC."J~ C "O~'Ho) Brrow '~>1lt;I.I"M :;(l\J R~<: !'(l~~ T) , (="'- ... ~u.TC) RUC\'! I),S1l!"J',"", S~'!!lCE 1- 0:11 0 fmGlNtnlliC DMsrpN' 

! ! I--I ---- --------- ---l '-· r-T _ I ,-T-r-r- ' " ~o TYPICAL TH(~~f~~~::;:~~RPROJECT-----

, I I i I I I I · I I I i I 'm,' ---- ---,~"RUM'NT"IST"U.""" ~;;-ru>M - ------- - - ---

I I ~ ,----~- -- ----- --. -------- 7' ' __ 1._. (FOR PRESSURE GAUGE) 
A fl~S7 <SS~E 'V ;, ------1 lS()U" I 

I ~EV.~O D"--'-WII QIl(~. I , +- " 0 WITt SUO SO-U ORe. ~O. l' ~L'I. t.o. 
I I< t c ::&1 Mell. 

I 
i ~ESC~ I? TI O S . L- ..., 0000-101-POI,A-022 A 

I L ___ 1 .____ QD,<;.(l; I/Y N,T.S. . _ _ 

L.____ _ CAD FILE NAME:. D:\NOI1Tl-l KNV.NPURt--)~(J60MW'l..OOOO-102-POl"'A-022rA.DWG 

---------"------- --- -- - ---------------"--------- ----- -- --.. ~-------- ---- ------ ------, 

" 

i 

I 

213



I 
I I 

j 

i 
i 

. , 
Q • 

!:i;! 

I 
% ' 

~l 

h 1 
1 

i ~ i 
i f 
I 

xl -, 

I ~l i!! . 
'1 

) n 
II , d , .' I i! 0 -

! I Ii; 
"" •• 

. , • r- ;; 
i 

" ;; 

,I . , ., 
"1 I . L __ 

0- " 
!AA~S)Jllr~R 

~
~!'"'" 

'.'~8 1,-Of lOCN. I.-

~"""" @~-@kJ 
0-: -I@j ~n AllmrtI<M 

~ 12 ' 0, 

0-: 
.r. 

O!WIl roT 

, ,'0 11M IHS!(){ UI: 

(0) .£LEVAIION 
NSI/SPNC£ /JR P!!fsstl~1I8UIWI . 

(!)--;, • ,~, D (.) 
7 . ,1 -: ~ tTY 
@--' ~~ I (;) 

.~-- '(;;) ! ~@ 

'\ 0--0 d ~ __ ./--.-0 (1. 

",,-~ 
J- U 

PU.KIlEAn 
01' l OC>l. 
IIISTR\)I..I(tff 
fIlCLOSU~tlJW;K 

~ 

'_ OUCT »u. I (1i).J,_,r ---@t€> 
(b) ElE\IAllQN 

"''''' l lfl!UJELLUJLIOo'.S..l':e: 

(IF[ H TO 
1\I~OSl'll(R[ 

" 

1ST Of MATfRIAI..S 
~ 

l&.tl,.'iMmER MOUtHED DEL.Ql'I INSTRUME;NT SOURCE. .(,OfrII 

DP/PRO'I. 
:rR,l.ilsurrrm 

M 

~ e--: 
0-- i l.!! 

" 

, 

"lK, ~' 

-" ~,~ 

" \'Eh'~ 
'is' ' ~(.\)!fIUO or 

0-
10 KIlt NSlDE (£ 

~ 

(!3) ~ 
5\.01 ' [ ~ ! J~fII)lJ<t1UD 

1@>2 
;®-! @-' -"~ IlICUl:SURf/1W:II 

...... Of lOCN. 
( III~U"(Nr '. .~~ • TO tN~ll'IUI.Ol)II' noo £t>CUl:MI(jAACII 

P{SCII I ~ ll(1" 

.ruv.nllilli 
.mnrY.../J.rv~~'stm...J.!CtS~'lI!~e!5 

5TilliMUJ[ _~ 

• 
10 I<!;lRU" ,," ruo • _ ,_, . 

OJ P.OU~cno (FORTENDERPURPOSE;6NL'~ 1 ' 
CCI 

.l.~LJ!t.llI(OLO . 

r;:;:;:-----
J '8<i1 , ... -' ;,.~."". ,; __ I, (n"I'I-ut.,.n) • • _ ~ _ , .. ____ _ n"_ 

til:N PK,,_~ 1:.';'.) 

,""'-"­
~2=Ul 

(PHESSURE fAEASUREMENT USING 

(1NSTJSER.VICE. 

{)r.~. 

" 
, , = 

LJ CUA'ltO In' 

0000-' 01-P01-A-023 ~ 1<.1. $ • 

l - __ _ ~ __ _ ~_C!D ;JlE HA..w:, ~I 

- -- -'----------------_._----
214



1:0 

;
-

--

I 
, 

, i" 
-
-

-
-

o " o 

! ~ 

215



! , 
i 

d , 
!:i~ • • ~ l 
B~ 
i! 
.~ 

~~ 
H 
i~ 
H 

n 
l~ 
· I 'J • 
i ~ , -
" ~ 
"< · , .~ " 
i ' z 

-, 

~fW ll JlOOEI! 

.. - ----

"""'" ""L • Cf" tOCl.l. ~.\ .-... 
.• tuJRUIIDll h----.(12) 

~'"""" 

CVCR. cp,- ~\1 
~-., 

. i • 0lWN IIf..o.DOI !., ~ 
• - f _ ~---

~C __ -"'"'~""-_ 

Ie.::: _ ---"""-""- , £l£'IAIlQJj 

. ELEVATION . ' S mER MOUNTED ABOVE INSTRUMeNT SOURCE POIIff .:mtl.'lSMrnrn MQtJ NJEo.....no.ow INSTRUM ENT SOURC\ PQlffT ;; IBAt .. N , 

LIQUID PRESSURE' MEAS\JREMENT ~ 

0-
~,~ 
IW.IRUWEIIT -~ 

" 
• ·llIWII IQD!1I 

~S-.@/ 
-e===~ 2t-

"""'"" .~~ 
! ...... 1l\IJI.I();T ;_ 

i ~()';lIM/_ 
I . 

, l! 
i .. 

I 
j . 

~~l.mrn 

" '--€J 
l:-@ 

,, ~ 

~[ ___ ---..!:!9'J.~.\J;!!!_. ----.!l~O.! Ll'ft _ 

c I c.., 
O(SC~I" l IO U 

euAA<tI r:; 

tJDI£.5;..=: ' 
1. ~ I<O'ItS UH:lEIt ~fI(O. NO. 

' .1. roil VIO.IIJ\I N'?\JC\ooit IIll1tR POII1 Of 
0f'!lI 10 I\l)IOSfltlDtt. 

(1)'1!) 'fi?ft) 
NTPC 

(PRESSURE 

~ NoT.' . 

"~TH i<ARANPVRA.....3.6~t.iW\OOOO 

, 
" 

lOtAl.l Il£ ~(J1'1 

A 

216



I 

! 
I 

I I d < I i1 ~f 

I U 
~f 

1 ,~ 
IH 
j " , 'is 

-?j 

t· 
, :1 
" d , I j. 
! I!! 

I 

! , 
j 

I 
! 

,'.:,1 

~ ______ ~~=:~===~I~IST~~OF~MA~IEB~I6L~S~.=·=' :~'~:';~'.i "·~ ~;I(r 
'I!.---®--::..:p ffi?1 o~sCPJ,.,J(ltI· -;, :.". '7 "" .(_:-<':" , 

'"' $'..01'[ '" 

~--r- 1I'.Hllf ..... or IllCll _ 

~n'1';'-:;"'.·/~ 

E.~~rm 

" -. ~ 

DAA'II HtI«~ 

.--G>--.-. 
- '~I.M; --:~ 

'1~ 
£1 MDON 

~IUlLlI.llfLk~ 
-=- -~-~ 

, .... f'r<> 

.El£'IAWl 

f%9!tr.~ICrJ&f~~ftfl-:&r~~!l[ ~~~-!~ 
'O-

n 
rR~" PRocn~ 

DEllJL....QL!LY}.J.YLJJbWf..ill..Q 
lJ!CLlI'J • ...:CO 

._---

i-,-I-cc;=-::,.~- - ----~-

O[~C~ I .r' JD. 

.2J®l3, 
t~~ b ,: ---..~ : /o,w, II,}!;!:;; 

E",,,,=,I~-o-o-~ -®- - ~ _ "_ u= ;:OC!! 1.111. .. - .w~Y&lQt! -:. ' 
'U'DAr"'k'f'£!l\"r" IWU I:Hl~~-utU!!If"..zQ:'W .. 
J.'~·~QlM£lUCCil 2/S:T .. On ~~!I 

, ~ C C", 

~~ 

~ 

== 
" gilt: IIOU5 UMMIl IllIG. ItO. OOOC-10I-I'OI-II-1Y.l1. • ~ 

,. CI:lI<OC~( ~J SlI.'U. OC fI\O\'1D£D fOIl: ,ou ~ Sl~ 
.l. fOfI WAJ(II R1MC! ' COHDOI5.IIlT !'OTS ·StW.... !IE' I'fIOWXD- .;-

0lIl.1 tI "1O~r cosrs W\ I(R( I(LIP. > I1(TC 

FLOW MEASUREMENT FLOW 

~. 

0000-101-POI-A-026 
IUS. 

'. D:\.NOI?TJl . K ... JVJjr>uM....J.6~ ~, 

217



.~ , 
i , ' 

;~ 

" h 
~! 
"' , . 
~l' ", 
Ii 
i~ 
0", 

fl ., , . . , .. 
!i ~ 

~ i 
b I, 
a~ 

. 

r'im5 IN'I"H7 ~~~ 
, ~ 

:!, " I ll 

,-l ,~-, r . OQ-~ 11.N& r::! I I' .1 .).l!--'-i_ 

\ 1 ~'r" -i- r ' _________, ~ , 
I . I ------ ~ ~'7;;. SI'?'ffl 

SlOPE ~ " -

?;$~~ ' _ W~~ ,~.L ~' 
. I - ;:; ~ ~ ! " '!lSi OdMAr~S . . .-

___ _ . . ·olSOtJ' ' 
, i " . ..'., .. 

I " 
! 

L-- £R.~Jnl£-.D Of' I.OCAL. 

.--;r(' =lw:~ J. I/l' _ PIP£ , 

~. 1/'· ~ m.w. m: 
- """'!Cf. PUT[ -r'!IO)"r.,,~~.I0- S. 1(2" PW't. 1.f4O~ . : 

'-1111>~ !Mee fVo>lCt ~ • • _ 

, I. Ifl" T s... IWT COUF\£/ (:$ 

" i 

" , 
! 

, ! 

I 
I I 
c 

. ~ ~ . L _ - f\OOI_~ -:-- ,"' :~. :=~ ;u,~ ~ I ' 
ELEVATION Il. " Mt .---- , 'I 

'.\flID~\1 r lcr M _._-" -
lR!.I&!:l£:JW!:ll..Xim.!.\tIq« Drrn>lNrl ;< :awr HI'(( ~-7 .1 

z r. ~c ~.AS ~! lltG. NO. OOOI)- IIII _ ...... 02l . 

~.2!.E ~ I FOR TENDE8 PURPose ONLY I 
ELEVAJION l j f!Of i!f" iii #i fvR.; '--
~f1:-~j (~;!l.nm NTP' CLlMJTED ' '(' 

.!!:· . .':I~Y.:U1."Ll:DII.'flm.hW1t.!!!:;J1(t;,!l'~~ "~oti~CUo.~~i:: ~c:.. ( " ~ Or _ lNIV!r~SC J 
r--,_.- -----T·~~--1--; ,- - -"T··· -I --" " T---·· j ~" I rriO.rr.i:T TYF; ICAL 

rov,."() 

l .lm! 

-'L 

(SG 

INSTRUMENT 

FLOW MEASUREMENT 
CONDEN 

PROJECT 

PLATES) 

" ~ j c I I I l ~eol~"1 "" I ,= I~~ : I'"' ~' • , " " " " • " ouA= ~ ~ AA~, I ".,,, 0OO0-101.POt027 A II I 
J 

218



, , 
1 
~ 

1 
,I 

j 
1 

I l 
I 

" :i , 

j 

I 

:1 , 
,1 
"' •• 2,s 
~­!i 
~ I " , 
~! 
i' .1 
" ~" h 
"' .q 
• 
"G2 
~ .. 
'I 
it 

~g 

r-~-T 
-'(i)--1( 

,-

ow 
~JIIDI: 

:,,: 

u 
r~,,=-II"SfR\JI!O(! t~CLO'U~(/RI,c ~ 

, 

: ~ 
h 

_~~I~ 

;; 

~ 0Ii 1t..'CT 

ruYA'Klli 
.:J.l!::;~!7....l!'lUII!!' "!\I'M r!SJIro\~SQUf.[Lb:l'..it 

SlCW( VJ'Pwx .. ~It.) . 

I --,,,1___ . 
~ '-" .~><1'_ l-___ ~ ______ 

' ~ 

i - ! \"! c:: 
:11: .. ~ 

X-----<f 
1--'- -<;)- --1 

'B 

l 1l\l\K110.il CQUf'IJIIO 

1 
-~ 1:O~'!;C1JOI'< 

! !!r 1Q ~. ItI)II I/SOC U[ 1:1 'DI!.>JH .... llISIIlf tit 
-~L...-.-!.Ulffi.JU.- . 

.E.LEYaIJ.Qt::I 
.. ,.,..:~.:ltr'lUW!l!'.Jl.t£lL'!OtSIP.\ .. Wl'L:.G\I."t;f .. b1':;r 

il:UITL6JBL[[Jl.L~~_E\.QYLM;:-~ll[M.t:..~.L.JJ..'1L··:! .G....l .iUa l.XP...E...P.Bl!,!ll!'( [ 1.[JJCN;: ---

lrlU 

" c I ~~I 
Q t ZC ~ I !' TIO" M .u .s. 

~U:AA(l) IIY 

LIST OF wJEBlAl S 

lliilis.;;:: .. 
1. SoME MOi LS M ONO(lIIlACl. !tO. ODOO- IOl - POI-"':'O?J,. ' 

, .,. .- ~. 

PROJECL :. 

INSTRUMENT INSTI'.LLAT'ION O!AORAM 

(FLOW MEASUREMENT 'AIR/GAS) ,-

0000-101 -POI-A-O?B 
, , , 

219



~ 
:~ , , 
J 

'I :! , 
j 

·1 
1 
j 
' j 

/, ilRST ISSUI: 

i~E\I·J '( 
D E SC RI P1I O " 

1~'1! ;.t' 
I )I , I [ ,--

CI.(»;.!D er 

_S01t1ll0 <;W-IJ":R-{ 

I NlOJ~Cl 

i11P'{ 

1j .00<~ 

CoItI !AACH. 
I tJ.<1( I S Z( 

" 

- Sit (!I.W. CIIIY$S. 

PT en CS/I.S CJ.I'; ' 

;" PIP( 1m1ON. 

\" HF'S Wo.l/~· NPi 

n .. .fU! .o.DAI'J[R 
~ 

[0 OOOO- I 92-1'91- 6-0U~ 

• ~""~ TO: 

15. 1/l- 01 F/TtlNO 

,e. '12- flII a PI/"\E. 

:\NORTlj )(Aj~f'LJRA.:..3 x660 1.!W\ 

, .. 

, 
'. ," ': , ..... :. i, 

' .. " 
, '.: ~ "" 

, 

:. 'e .... 

i:. • . ~.' 

.. ,' .. . ,. 

,-.'-

220



II-r 'u"r'''''!'~ 
I I I - '" 0---- ' ~~;'""""""'~. ~* 7 @-- 1 

SlOJ>{ J IJI.\Q/!G 
Sl.OI'i: 6 mM</ 

~ TO CIWN 5 UlCiU'JJ. 

.. "'-U<...r..<D CJII' l.OCAl HIM IN ;0 ~ m.or;Q 

IHSTIlVNOtI' [lICl O$VRl:/I'Jo,Cj< ~ llt/1..tI ~ E'lC:I "'I' ~~~ I'~"~ --<V ~ ~ I 0-'~~'~' ~-,",-- ", --- ,," ~i' r; , " ~f( ~ :~~;,~.::I::;_;,", ' } .:....-(1) . .- WO.coro-~-1~tl, . U--U: eM 

-f r.'\, . 2. ' I . 1(1.. :v~. SOl a3 c..oJt8OlV~ S'ttn PIP( ~ .' I • • . _ . ' 11. 3U-;'I1" ~ ~ I". I 

. -
"~ d H. I . "" 1100, 
t.o.PIVRY ru&f. --:--- ,s. 3/. ' SW OAT[ ....... ~ 
----fH\1----- I&. ;,/." sW ~ tA~. 

• = " "\ " """' ... "" '" "" im"';;;' 

I
f&- '" . , '" '- DMlO1D fUR !i . I . • 1IlN), tt.AH:lE. . ' 

. ~ , _ N •• ...., "" w,.., (,"" _ 
;{ l ~ ", •. ~ ..... = , 
~ , ' w' < '~ "". ,,,.,.. "':;"M"":-
!I ~ II . ~~ Ii h 2J. , / 4· ~. J/~)I>, (U)~/A$ ~ 

'5)1 ~ .l?ti . 
i'l! 1t3i. evlit£.<l) Oi" I..OC>.I. 
, . IIIJI~~ ., ' .. ~ $\.01'[ I, 2': 
. ! ~» Of . 
,. 
• 1 'a 30, U lVII£ -! l. •. ~"""' '' - - ... " ,' ,,~ ~.;.... , 0 '0 ' _ --

~ " fI.TUI/STRNII<:R ... +-, --. 1 I _ "0. O;O<»-IO ' -NlI -~-~2.t 31. Q\lJC:~" IM SOOlINtC f ~ - ' 

.", ELEVATION .:....~ FOR TENDER PURPOSE ONLY I :lJ., '." SW ISOI"no~ V .... Yi i\61:S: ' 

CI [AN GAStAlR S""RYlC£ ." _ , r'.!.I:YlI.IlQl:! ~ '/'1" • 1/2" SS PlP[ UIWII. ' , 

I JIlI..\"i.\IlTJl"!t.J.t!r..~ . .. •• VEl . GAS SERVICE/DIRT( Al3 SEI'NIC- (!af 
t----r J)fif!llilW...e~.a . t. , ( " 

"""0 CT , , ..... ,,,. 
(SG 

; : "J1.~ I ""( , INSf HUM[;NT IN::> T ALLATIO~ OIAGfVlM . 

. n I OIFF. PRESS.MEASUREMENT (lIQUtD, OIL, AIFuGAS SERVICE) , --;':-\ fIRST ISWt 

n~· '[""'I ' :-,- 1, I," I AA~ri~ om - I =u I ~'~' : .".~, 
I 1.l 00OO-101 · POI-A-03D. 
~ IJT 'l.T.$. , . " 

~ 
D(SC!lI~!10H 

:W\OOoO,-:l Q2 I'OI-~_O 

, 

I 
I , 

221



I .ll " 

I 
~ ; 

" o • 

~; 
§~ . 
• ! 
~ , 

I! , 
! ' ~, 
1! 
'Z 
<. 
~; 
~~ 
'I , 
d !, 
,,[ 

I 
DWI' Of tll( ~,~ c--.0 " LIS! oil ' ~fsw:sq·· - ~ -' 

~r<"...l~~<i"'--=- IiI 1I'tW ' 
_". '[I) NO. otsCAlnlOH • 
....... [ y~V<. . . . : 1. ~ -

, ",.IlL ~\_Lt':!:lL l... ~ '.' ~;.".;-ii';f-~ 1 ' I CJ,OO( V.lI.W ~. , 'j ' " 
J u;.n ~ --- --. I I ~ . ,..lJ!!(~J. c.ouc:c, AA'lCE 00 il' ---- - --,- . 

_-1- I I 
'0 """ II' W!<I. ~,.". .~_-II I lM1lH"Nl If 

1 ~.- 1,: ---- ~- ~.~ -
-: II: " 

, i Ii' 
I In <Y. @ C! I ' . idlO'l'w.n '(~ 

, 
lliOI """'" 

~ -RrnuCJlC; 

.' ttL .' 
'0. l fl" S'II Q.08( .';/.j.~ 

11. 1/2" Nl'S S"" /2" ~~) I C5/,o.s.., 
,0 • "' •• ,- (I') ~ .CIP 

~S I t:luo/~o :CS/AS PiP! 
"10/!80 et}irl . •• - . • 

, -

.LQ.C&J..E:YEUND1CATION USING GAUGE GLASS 
I "'® -:-- I I 

! . ' .ELEVATION 

~ LOCAL LEVEL' INDICATION · USING MuLTjpJ.L...GA\)~ 
.E.O.B...ll:I~D RANGE ~QT' CDyERED It{ A SINGLE UNIT 

~a.UI· 111£ ,d 
'---<!9l 

~
~o 

A 
~­
,IIEV,NC 

}D 

l@~ 

-"""W" 
'"" 

~~' s~ 

- r., , I, 

- . 
, . 
• 

-r~ 
~~'~ 

,~-';,";.. 

1> 
- , - "'- . Fi' N ; '~: i;P, H . @Yo, 

ELEVATION *~ 10 ORX/. !!O~ ElfYAIlOH e--I f'l) t~N II~I! 

I 
NOIES; - . I 

,.-1 f'Oft tLVD. ~-l/4· ....o fOIl LCVfL~' " rJlOCt$s c:oM.~ . 
. sw.u. at PRCMPflI. - I' -. 

z. : tII.r.tS UClOt [lfIQ; NO. CCXIO-iO!-,oH'::~b (WIIICI~ ~ ~tUVOiTl. 

I ,. 
" I FOR TENDE,R PURPOSe ONLY) 

f!1if i!I ilI :at &iIii&i 
N T P C 1.IMfTED I ~ '~~ . ' . I~~ 

~I nAT OR .D1SE.J..AC£fLOPERA1ED_EXTERNAl CAGE. J:rE:'E..J.EYEl S I'IITCH I..'~" In,,, •• l' IV--HI"I"lTj 
NTpr ( .. <l¢"tRH1tL~r ~ INC~ (NlDlp r"~( ) 

r.NCOO~G DI\'II:I- ' " 

1 -~ifOJ(CT TYPICAL T! ,'-",. ·pm Pl10JECT 

. I ~ "'~ " """_"" "' ''' ' ''' . hl-- (LEVEL G!'-UGE &'SWI1<!HESl ~' 1- U.IH.t:a 

(SGI 

,~ 

\-- -- (/ o,...n: St~E so,t.[ I [)~C. '10. ' I JItY. NO. 

ot~tli lPTIOll ~ ,' [ ; c tlq f'/tCH. ' .o.l N.l,~. -OOOO-101-POli l\-031 .· A 

a.tAAtD 1J'( 

I ~I ~~========~=='=' 
--- -- ------------- --------- - - -------------

222



I, 

·1 , 
el 
~ > • • 
' l '-~J 
B'.i .. 
~ i · 

!! -, 
H 
H 
" i''i' 
h 
" 
~ i .. -, 
~i 
~~ , , . 
"f;t!. 

~ ~. 

~ 
-,~~,,_"\-'--il<"~'-'=7~=; 

;.ow l;(V(). 

' ~'*"~=P-~ 

t 

• , 

'" .~sMnm<1 

L·}~~E __ 
. ELF.VATJQN 

j 
~lU(l<E}l) CF LOt:.'l 
tlsn;llIoD(I : . 
tNCLOSVf.EjAA',:J; , 

I 

Hi<lH U'IE\. 

" '~r' 
-~l!f.'!:.~.,.. - . 

;, 

. .~"n ct. ~ r=-,\rI:rs=:::;r: 
('.I I . 6, 

IS> 

I114XNrAD M' 1OC>.l. __ , .. ~ 
DleUl~lIU:IAACK 

~ {'Q) 

~tO~D(l/1I,l( 
C'-;t./ , pot 

-----... --- -L ,- ...... " 
- --,,-:-- ~~--:T , . 

• 
• , 

10 CfWN Ht>f CII IS tJ£ 

u~ ~.~ ·.LIE~LS 

i 

NOIES;-- '. I· 
1. ~ N!lTD ..., ~ ....J .Q.001)O- ' 01-f'Q-W-t~l. 

(WIIQIt'1OI AlII: 1IO~~1 . 
10 ~ H£J.Dm II lItIIA! . 

I 
I 

JRANSMjIJl:R /.lOUNTEUELOW' INSJ.B!.U,!f;NI -SO\JR~E .eQlliI ," .ElEYAIIOH I . -

TR>NS"ml'! " QV"TmABOV, INSTRU"'NT SOVRe, POINT [ FOR TENDER PURPOSE ONLY [ I 
1M! YfASURtME.\9'· Of CU:~R NON-Y!SCOYS OR NQJ1-CORRQS~E LIQUID IN CLOSED YfSSEl I . ,' - 'f!iif i1..iff i#J , ~.----- . 

WITH CONOftiSA£!.LLbThi...OSlli£BLuS1tiC---.D:!P IDANS~!TTEB (.;.;-, tt-~~1 ..... n ..... Ow ........ '" , 

PROJECT 

1ft.! 

(LEVEL MEASUREMENT USIN'G TRANSMI ITERS) 

e I e,,1 

M.1.5. " .A D[$eRI~TION 

"'""" ~ 
=-== ':\NQ.RTlI )(,O,/'/N/euj,~ .. .".J~6!lQWf\Q.W6- 10FpOl-A-Q, 

---------~ 

223



In 

i , I 
e~ 
!~ 
~i 
8 . 

U 
~I 
~. 

BOOY OF' 
VESSEL 

--I 

l~ , 
~ 

-" ' 

.t. 

~7,:J+t:::"~~ CISPlActR TYPE _~' L.f:"F-\. TRA. .... 'SMrrn"'N 

~ !122RH) 

. -'eI 

~ 

N" , :., 1 , 
ELEVATION " 

r;;Nf 
r;;:o~ 1 

liSL.Of IMATERIAL S 

L ,_ 
I 

~ set\. <i<l/ell "'" m; r.fIOC(!l~ 

. ' ;. 1 : .; 

~~ 

-

I 
" I 
I 

' ''''" 1. 1 ! 
I , 

1 i 

~l ,I ,. DlSPLACER TYPE LEVEL I RANSMIITER! WITH SiDE CONNECTION 

. _ ", • . ~ I 

to. ~4~ HI'S 

:\.' lli " It>, 
'to I " ~ 

r • 

" 

. 
< 

Ij 
H 
" d 
h 
Ii 
~.J. 

A 1- rtR'S"1 lSSi'~ 
fN.t<O 

O r S l'KI ? r IO U 

, , 

= " ' 

1. SNlC;mts ~!;"I,I.'«)~ ~.:·~O~'0j-pfu-;""o1i 
('ftICltMll AAt /!!.~. . . 

I FO~ TEN'DEF PURPOSE ?NLyl 

~ - "'" tI ill iff fii 
"'N"TP"'C;.(t N T P C.-LIMITED .' I / , 

( " ~Hl.Imt' Of IH(lIO. tnrotO<sC ) ',- -r- I DiCL'i£DtlNQ DIYlSfOHi 

- '-. I I' r pi«>.I\.cr r(PICAL THERMAL-POWER PROJECT 

.-. -

-Ul:) ING TYPE 
I UNl"'f--C 

l' 
)./. ; 

"""m ~ r' -~­
SH :2OF2 

AN. HO. 

A 

------_._--------- ----;--------.... 
224



i 
i 
< 

gi 
~l 
n 
H 
H 
H , , 
" i; 
;'1 
• -, 
Ii , ~. 

, ~~, -' 
• ~ lIsr-IoF MATERW S : . . ,-

fili' "'- ", ! IlESCiuPrXlH_ / 

"00'-""'0"'" I ii' CI,OS[D \.£S~£1. . 

L -IT l ~' ~,"J I 
~~ ___ JTLr~ 

1. 3/'"/' " W'5 ~O/~CAADOM· $lm. I'IPr. 
2. 3/'" 5W ct.OIJE Y1(.\It. . 

3. 3/~ '1 1/2" SW ItlII I'lSOlT, 

l . 1/2" !:"!:t1l. ~O CS P11't. 
). V'- $W [QU.'J.. TtL] 

" 1/2 " !W CI.OK VAL'fr. 
-.~-, 

0®1' " f 

r~ TlJII[ i 

I 

" j. .I :~J 
---

.1 

.EJLIADQtl I 
LEVEL MEASUREMENT Of \fISCOUS OR CQR80SM; IIOUIP 

IN I;LOSED VESSEl iJSING fLUSH DlApH RAGMIWArER :n:EE 
I-£VE! IRANS~mI.EfL.WITH REMOTE SEAII 

- - . 

0) &) 

Bt/Ua«JD or LO<;.o,l ---
1IrSllI\III!J<l II..a: 

--0 

~ • $I.Of'( ~ 

SIJIlMlt _'ffl 

1. ,,n' IN '5".1/2".-'11'1(0011 CS "'~r tc. 
"11/2> 'Vi (r) CS ~; 
f. l / o' _ TO " CII'~ 

10. 3/, - MIll trnKD Q.O.l( "Al'lt. 

,,' /IfI!II ¥lO .. l.J\. WfiD N(e~ fl..U«. 
• 

H )-~Il.'d; w..;"0I.!> fC»l IltTM. 11[1, Il/lO • . HO. 
, _-102-1"0-" _0 ~ , 

15. 1/l"PlPt ' . 1/rtru~[ L"-. ·'". .. ,' 

t 
"" " 

. - OPEN TO ~-= . "''Jlj~I'It(~t 
, ~ . --

, -

~:.{l) 

~ 
f ;. 

-I -__ 
I. ~ tIOTD ~ MO. /10. ooo:r-l0'-i'U~-OU. .. 

lWIEk -

2. T'\lII V~ N'P\JC.>,1I0N 0110 I'ORT c.- l IW'SIIITl[A I:IW.1. lie ~ 
0f'[N to 0\1110$I'I1(II[. l 

El fyAnobi 

LEVEL MEASUREMENT OF CU;AN LIOUIP IN AN OPEN YESSa 

·.usIt1Q.JlLe TRNjS~1lillB 

I 
! 

I 
I 

[ FOR T~NOEJiPURPOSE ONl Y\ 
I , '. 

/ToT- i!] .q} ;en - Yc-'ifiil2S 
N T p C LlM/TEf! ' . 

( " ~ 0#" _ V(hJIf'R"'[ ) 

" 

--

----- --T-I-' 
I • 

'-1-- ----,------ -,- --. """'''"''''''''' ~ TYPICAL THERMAL POWER PROJECT: 
__ (SO PACKA<fE) . I . I 

_ 1mt INS1H UMENT INS1·ALu..IlPN DIAGRAM \ -W - I!, -1" - --h, - I-- ' (LEVEL MEASUREMENT"OPENVESSEL) " 
A rIllS' r.;SlIE ~ . I~ I I \ 11.0<.01 1 _ . I 

"c· ..... OI I'IWIV /,.eN CliKC. ~ I r : eM .</ltll. ~ D I>-Irl: ~Il[ ~ o'o. He. ! : I /I('{. f«). 

o {.~ C R I f' 11 0 II ,-- 10.1 I,ll.s. I 0000- 101~POI.A-033 
; o.J:AAttI 8l' Ill.S. ' A 

mE tW.t(: o-.\ijORlH ,,' .OOOni- ' 0 2-POI:-A-O.l.l 

._ .. _--- ---, - --------
225



I , 
~: 

Ii 
U 

, 1t 

" , II I >: 

I 
.f! 
11 
• -, , ~ 

I 
I ' 
i! 
I, 

ji , 
I 
I 

i 
I 

I 
I 

r 
ft 

I 

L._ . __ ~ 

I· 

I' 
I' ., 
I 

J 

lYPICAl PURGE AIR CONNECTION INSIDE THE INSL (Net OSlJRE I 

(II' f'\.IC.>8lt f'l)fI HIt to nut IIA$ ~ .1S"I_I<1S MQUIRlr<:; f'\IlIC[ "'II) 

I 

.I:illl.E.<= i , 
• I , ONJN !;l"'ll K Cl)I.m£tTltI O~ JI£ !IIDOCII 10 1,1(: NlAALSI " ..... 1I !.'loIN 

",IIOUCII <JPQI ","Nt\. ( Ill). 

•• , . fOIl /oIfVTtV( GIo3 U(, fOft OIWHUl TIll: "'f'l/l!:[ Uti( 9'0'11'[[1'1 IIDI U 

I- G ._ L .. '~': ~~ 

<---- IIltM 00" " lJIl( 
(Tlr~.<I .) 

r 

I~®j I 
I ~ '\ W 
L. _. _ ._. __ ._ ._ . l ( . __ . _J 10 1'1""" 

""'" 
'['(PICA' DLOV! DOWN HEADER CONNt"C[!ON 
.illS!QE....Il:!LltlSIEl::lT RACK/ENCIOS1ill£ 

1lIUlI' POlIO U PlOYIO(O "'-ONoo.-r.!11f IlIWII ..ullU . .1/ ' - !" WU CCI/PI.!:! 
11[" ".20,n .2) '" n.oan JoLCMC" lh ' /1· ~II<C TO PI ..... I 0fI. .... H~." . 

,SH.>U. D[ PR<MD£D f OIl sn./lliAln. ALl. IJtUS O:C[I'I OIWII POI 10 ~. PRO'.'OCD. 

J. GI ,-,p<s S'W.l n( PRD\1~W fOR f'lmo( ' I ~ Ct:l<NEC1XlN WlSlCt l lr/UR. 

" c I C!rl 

(~ t) ~7tiJ 
NTP C 

TYPICAL .. , 
TYP ICAl. PU RGE AIR 

CO NNECTION IN SIDE 
~\ .. _ ";- --;;':;U:- ·i ~,"- .'; 

UST Of MATERtAlS 

IIf sc ~ 11' I I ' ~" ~ 0000-10 1-POI-A-034 
II.T.S. 

CUJJltD I~ .. _ , ' 

D;\NQ, ""-

- ---- - ~ 

226



" 

c " , , 

...• .. " . ,. : ' 

" 'I . : . 

• 

c:tEVATllOt\ 
S Tii.,OJJ SEjRVI~ f 

. . :.. ~ , " '- ' ~4 ~ .. ' 

, PRESS. MEASUREMENT .. 
.~ m~E1 RT f/2-"- Clf' W.T~C s:uit~1iu.r -~:: .-

NAIH PIPE' roR PRESS/l"OIP RESlRICTlONS _ . ~" . , 

S:
SOC.K(T I'r.J.OOO 1· r 1/ 2." t;lOBE VALVE 
AS Pm .....,~ B l l. L(I'yf>.) 

- - _ PP'..!fEREt) lOCAFlQI'< 
• (OniD SICr:) 

:100<1::: )0 SU I 
(\L6Tr;~Al. ~»>.I r. 

iliF f{.£. 
..... " 1~J.1 CJ:" WlN ~P'4J 

NX£f>I.l.B.E l..OCATlON 
( anm~ ~IC-t! ) 

PRESSUR;( CO NNEcnCN ON HORIZONTAL PI£!: 

~!JO,t; 
·,-Ql,.,~D CR Sn:tlLSE~!lK:_E 

V .:<;" COU!5t l ISCU-~>:'Irl "" AI_·.~ FOP. 
F E{!.:.SSUn'( Et::I.1,.,.1. lD OR EX:;:U: DIM, 
£l'.: 'f.qjCm') CoR 'IW.P. I,'Q ,,( H·.AA,I ,::'W (; 

E£'E; '~U ,~::' ,::Q~-.i :oJE (; 1L~S J tl V[RT'l::A 'L ='IPr.S 

" 

f FO R TENOE RPURPf)~F. Ct,,'[yl 
, -_. ~ 

• 
," I ( h. f'''' 227



" r. 
~ 
C 

. " . 

~. ___ , __ -L1 .. _ 

u t:A 

, .. ... , . 

(SYSTEM Pr{o <40Kc/SQ ern Nb ., S CL 3000) 

---h ,. 

__ 4 _ _ _ _ 

, 

:: S ,·(f,.\D ;'1) ,we '(.Q"Ftr<.M TO !'.".IS> ~ li>.) t 
2. ''1 :' ...I:. .'G111 CF Tk[ ~ l rH.:: s~_o BE 2r1.Jnm , 
J ,'It C'l-l::~ :- ... "'.l o.c OH £: .. iF>?\..£ SH,oIri.L [J£ scatIT • ... 'CLOl!) 'tUTf{ l' Cl.o a;: \'Al'I;': 

0:.. u. o\T{A ~~ .0.::;; Fr:R 0\,1':';' B I n. 1 
4 "M'l ,SCl.J.l[O "'J,LYf3 Af;E to BE USED FOR F'H'(SStJRf _ >40 I<gjCrr2 OR !TJJP.- :.>2l! • .r;;. 

228



- ,.. "'" ._"_~ ~" .... . . t" , ',' .,' J _ • 

_ __ ___ • _ _ ___ _ _ ._ .. :.,_'_._ .. ~'_._ . .:...' ____ .:... _ _ _________ . ___ ___ ,~ ~ ".-~:" ":--'~t~;': 'J;\,:"~,!" 

c , 
.' 

. < , " 
c· .. , ---. 
§ '-' •... ". 
<-
5 -­
a:.. ~ 
tY, .: 

8 -7 

J 
-"" ~.n 

flUE CA...,. 

,\ 

/ 

- - -- .. -.---. 

1 

r / 
)' 

/ 

/ , 

, 

.. _ ms Lf ...ATKH,f, 

fBgSS.MEASUREMENT ' 

SCKE'Nl:.o C~lti'N(cnCt\ 'Cf" tA "2~i J..."I) 

,
;-lOLtH Df n~lV Eh'CAGt"/olO.:T ''''LL 

at t-.QRIJAl CAT£CCR"f AS ~ IS;"Sll3 

, 
I ~ st;FI~'!O ~ 

/ / (0 1) 

hlli_~ 
THIS np( :.;i" ,...:t(SSW1\. CCtll4C:::TOff 51 '.1.L .. E[ r F.cvl[l€.O "Ok 
~RQSli~';: ~[A5IJR£W.tp,r5 t l of..l f{ AAO IlV~ C"oAS DUCJ!r\JRI-\AI::: 

~ . ,-t ~\(,"SO'IS Ale[ ;.'Ir;~;Trol( Of~L'1'. 

' f OR TENOER PURPOSE ONl yj 

I " •. ( 
tl~lRV\I~T $OURCe: 'CCH04ECT'JOI'O CETN!..:; , , 

• , U: "f"04 J 

0: 
229



- . o ~ 

N.JTF;:S > · 

SOCK£r WELDED 
RED\JOt\Q CO'JPUOC 

1. l~'S lY.~ 9~ 11l£R~L!'NSi"lU.T!Ot' ~ $Lh1"UiL£ roo. THE pp.ocess 
:tP~: O' 2· t-iPS mD $"Vll!.{R 

1 jOR STUt.l ~(Jb't( l"{rS JYK 0( iH£~f:c\ ~ :NS1Al L)'llv,'" ';-0' BtU:> 
M..'.'r' B!: usro Ot11. 'f V; YER'O(..I.L ~WJf • 

.1 P-IE Lt:14C'rH oF' 1Ht VRCER PPi:. SEctrO" S~t I'j! I.ON ll.ol101! I f..(I'I'Irn 
<' T JJ l!Sf SE CR(A!m ~ THCR\IC¥/Ell LENGTH). 

fHt..Kv..O'6l l l SUIlA6lF: 
FOR THS &;")5$ 

rEM? eD:')S 
D I M£..~:;IONS SUITN3lE FOR 
!NCLINED fP~ST!OL!..ATION SC.~EW(O 
;;mmF.CTI<)NS AS PER PROCESS 

~Jo:;L"T!) Ir.S! .... (J .. AyVtt OF ;;..~Rhl\.>WE!,.l r;:1 ..... \ .. i,P~ AP;:OUc.t.BU: ~C-;;: .,:.' "'I~r. 
SM .... U..E:R UN~ srzr: m.:r t..:M: rB) re AUI-t J " utJ( sm::: , 

FJH ;;.'. ,t..Nu S4Il.lLER U\i[ $1Z,t: ~£'.E5:"J\RY I-Xf-M'OER or 1.':1: , .} " 51Zt. Cl' 
11:\ 'J "1;;>lfJ:; 'j.,tCjf.~~1!01~ Si-AlL Be:: It.jf.(J. 

J. T'1!'; rtF;': or l~lS'ALLA.TIC\\J IS j,p¥UCA9LE F'OIi' !-'OiilzmlTAI M \i) v~R1iCAl 
[>iO[ SE(.i!,(1N . 

.,.. r!)I' sn:,!I .... s~r.l;'n:r:5 :::x!"~.·: OE'< Si:cr,o.'. ;>JAY ef !)SED ONLY Iii v(fmC,IIJ_ R\J~ _ 

n-,[ E. XP,o%IO(q S((;:lC\~ SHN I. DE Q; AJ)!:":.~)u,l,TE [...f."lGT,," (A.Ti..::A!;T J-J. r '.IE$ 
))'-1', CI 'hC W'.lN- P'ROCES =>IPf ..\T snn'l smr o f' IH:: l'IS1:'lf..ED 11-.ERIJOWtt..L' _ 

I FOR I E.f'JOt;r~ ?iiRPCSI~ 01'.LV· - -

TYP1CAtTHEft\!'.AL PQ'Wt;;R F RO.lE(;r 
SGP~KAGE 

230



r, , ., 
§ .. 
~ 

t - • 
• , 
~ , , .. ., • u , L , 
~ .. , , , u , ~ , 
E • , , , " , i> , 
V -, 

1 :i 
:'" , 
~ " , 
';> !; , 
;; 'i 

e'" " ~ " , 
5 S 
" " .. ; ~ 
'.i ~, 

'­
~ <' 

\1. .. 
~J 

-,' 

"" ... ,., . 

. -

.~ 

;; Hl'-:;' · .·, .... ·0 SiJJtLLC~ Ut~ Silt. ~ittL"'SJ,~:' rnA'lDG1 ~r ~l!lCI"" fl: r,~ ' 
:;os :::;WJ .... ':'~} ~w "'.lI:IM~ 1,j ~. !olZr stw.:, 3E L!C. 

3. l'. CrD'" [;J;'''Mk', S( oCrlOlj ... .j nc.::a;:ONf,.1.L ;._N;~ Y.~l· ~~ J)(,L.: ~:J'" l.QUI :: 
~(.I\':::e. Ct.J:'Y S1LAY 5~11 ... _:-:rs (XFJNO[R ::; £~r!01t Lt.· .... (I[ USE''J \II ·/f: 'P w./",_ 
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1/2· t\P[ till.AVA..tfm ~ 
p~Ft lIA'.lUFJCruR$'S _.­
~A"DA~Cl -~_ 

" 

I'E>~I SEC NQll:;-6 

. ~ , 

TEMP. MEASUREMEm: 

N01ES;-
h 0liS TWE (IF TEMPERARJRE 30:SS 

S!-WJ. BE lr.iED FOR THr PROCe..;;S 
o>RtSS EOUAt/}..WI( <4.D K9ICml: (g}. 

Z. T'HE IUiftI'W. Ci' rue &O$S SffbatI) 
B( SRI.l.AR TO JJ(..l.1 CI' Pl'lNG 
t.U..'!.(AA, Ci" S?iOf\CJ\'..m1. 

j. Kt. _(lO 10 e.r. TESrm m 
AClXIRo. •• m;E' wtrn JPPUCl&.! 
COOLS: 6Y MANl./tACnJh."Efi, 

4, JM.lOf\Al. Qf' ~ nll~~Q'II'EU- SI \oOJ.L 
BE: OF 31653. 

5. \HCRIW4oUL SHALL & OIU.U:O 
9MSTOCK 'NPE. 

-!I. ~L BORE or n-n: T~A'Hl 
Sf1QI...l.D it SE\tC.fEO ~£D o,~ i h( 
NOfU,W. srz=: OF Tl-IE SEN$It«; 
E:l..E;llPlT M. P£R ASNE,?'TCw,S,;}, 

'l. ~llE 9OTIOO DWACf[N Of iur 
ri1~ 'fYP,'C.I.U.'( -S~·.1i HOlt 
stW.l a sueJECt10 \'~(}N 
BASCO O.N Tl£ lliiEflNAL ~ Of' 
THF.R\lOWf:u. ,I,.'JD 1"HIO<HESS Of' 
fliE1/:'aiC'wtU. UA.n:~ 10 WffiiSl,oli,O 
mE PfIOC:E'S:S PRESU~ T[WP.,AS 
PER ~,.P1c .. 19.3 . 

a, THE m:rr Qf' r,l.l>CRrn ij.{~\,j(T"'·f.tL 
SHJoLl Sf: usa> rOM' 1.!QOO VElC-­
C:lTI:S UP TO Sl2W,P,S.(JoOOI'.f .P,s. ,., 

9. 'rHtltWCMt:Ll Wllk THt fNSU,A1tDN 
lAC EXi'EKSlONS ~. 9( L,'SEO 
.",,~ APPUCAal£. l~~~~- suo tK' J ~., ', . to. 

sO:: !/eti(- i 2. 
,I.(."fJYnltS TO aF. COWl .. rn::~ AT IkE 
SHOP, WtlD hit aO-:!~ ON lH,:: PiP;': 
AU!) tfI2.1.. TilE ~I ()I.L IN M PIPE 1'1 
.Aw<iNw(ljf YllTlf~~LE It .... i'iU: · · 50~. 
~ ltfftj{KAt lHFi!:".NJ AS PER 
1'S :554 TO "'ArCH Wm1 'f~f THfltY.O­
",EU t:<r[~L 1lf~. 

!. !. .a.u, 9J,If:J.fStONS .... F.£ :tI ""'" VN"f.~!) 
(JT~IS[ ~r,M(U, 

!2_ WIllI. ae $lJrrAAl E; TO \MTeH THC 
STL."fl -Qit.lEustCt4S ,1.,$ P(R RC I 11 

13. n l( "V. &- ~L · !)&I t::I;:;ICkS 5-»,' 1.,1. ef 
l!\': SU,( CftO O~SED ON P"~T<:'1JtJ."l 
Rpuc;,..T-o!'l /0."6) 'IH~· ~,.ft"Je: H~U. tlt 
SU6.J£Cl 10 CiWNUi"5 A.f"J'f«l'.:J,J. 
OURI!\(; r.(TJ,J1 f.1l E}J3lt1fIRitIG. 

: 4. ,\lL C<,IoI C.'i~OX~ A,1tE \N~ IC,l,TN r. ~l'l"' , 
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I 

! i 
1 I 

f 
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ICMP, M~U;~~~~~ ,/' 
, , .. _ .......... -- ~--.. ~-¥- -~~ ... - j 

SEE Cf" DRG . 
NO_rooo- IO";! -PO-,t,-OlS, Sh-6 01' ' '' ' 

sri: kOTC- " ~ ORe. 
NO.C(i(Ju- \C2-?!j.j -A-C .l ;', ~n-iP O! ; 'I. , 

1. -!-IS ::9f OF r D.tFE:?A"'IJRf ROSS I~ APP-.!CABL£ FCR T!-iF 
rROC~5S ? r. £SSVA£ B£LOW .0 Ko/Cm2(g ) 

.~. fOP P4I::S'5I)RE "fiCliT JOI'lTS THE BOSS SHOU'~D ;..j/\VE: INf E.tINN. 
TAP£REC PIPE ThREAD Rc 1 AS PER 15:554, WE L£Nc:n~ 0, 
n,RFAf/ ENGAGEM£t4"" 'SHCULD BE foS PER ,\f.~OVE STANOARr. . 

3, P[Pi'S ~AV[NC FR08AB[[J[Y or PROLOt<C£O ",eRAflC" S(AL WELDINC 
M,"Y SF:: DONE ALL "~()IJNO AnER TICHTENING THERM{)"fiEtl ,',1iH!N 
i.-E 30$$. , ':i:r ~ ., 'l.!or£S- 2 TO '" OF tiRf'; ;\0. 0000- i U:l- oPOI- ll - nJ.5, 5,..·-6 ,." 

~, " 

i FOR TENDER PURPOSE c~TYI _. - offiQ il,;r~, ./Clirr.OY~ , 

I L~'"j UTPC NT" C t 1Nl1E1) f ' ____ ) ---• Hllt.iel TYPICAL ~ERfoIAL PowC'R PROJ::CT I {SG PACKA~El . 
1"~TIl l.'\'If"T ~.oI_Jn.r,r;; ce r~u:::cno.'l OET.A!l~ I. ~ :J-I l l 1 r f ,'-' ...... ! !.!.u ... !n:><l. .. _ -ffl -t ' t .... - , - ! -..E .! -- .. OOC4).101.POI.t\·035 . r'~\-O Ifl , r j .... ! II"' '''''' ' \ --. .'- ,.... • !I. T.S . I "'_1 "" ,. . I , 

~- , , , , ~ _ ____ ~ ___ _______ __ ..:c,,"'::...;n.:;':::,<..:"'""=::'c.::c.'_'\::.o::"',,"':.:::;"_~='=';;:,"s\~_ - IO~-P(J I ..... -{Il~H JlV .. C"t\.J- I 
233



" -

, ,-
I 
I 

It" ~ j' ''''' 

' « -, • 

.. . 'I~ 10 
fLUE GA') 
?, .. T~ 

J . 

1!~U:-''?T 3OC' ib. 
flJ,II(;£ ftS n if 
~N!iI U It;.e 

,115 TYr'i: (If TC~F(RAlUf\E.COS~£CTlJt'-.s . .s-iALl. .& "'J;'J'i-'D~!) 'Ds.; 
rr.'JPf~1'_l"E 1JE.6.~"H 1~1 "'I~ wU <"LIT. 1:;.'.:'5 :';1 JCl 

~Y\.ll:.ti ;t.l.. OF" l H:::Rud!'o'ill ~Al.t E:£ cr :'H~$.!>. 

OOtPI'/·L CCIJtl;:cr.!CN S!'-\lL 8~ cr SUi' C!-i r: • .!,' ;.:;u. rtf' ;'" , .,. :;) -" [ F..-vC 'r.Eu ... 
l)f:;x;N SHAll BE AS PE~ ASIJ.!C . .l.ln,; · ·,U {R-:::tIR !-fjT[:; H to C;, C~\;J; 'J . 
CO::C·-IC1-" FOt- ,.,--QJ:', $1\- Ei or 14) . 

0\ ijIOO~R ro StiYJLY !'NO l~srN.~ f~ ( CCV'-n rx Q.o..'jCCO ... ~ IC TI .. ::t:;'IONi" 1I 
(-""'.(lI ll' "M]"f ! lfil,op. D .. n.tIJUl 
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El EV,>TIO N 

~rr;o SUfi 
"I'pr'lE. 

,. t-iIS ,~~. r}lC:O 0 '" C::ONN£C'rING .... f'F-\. rS .vI!) V-""i...'~(S 0,," n -tr. \ ·t:R1iCIJ !,; T ~.-I),l P~ r. 
IS ,1PP''';:::AaL£ rOk "(.,I..SURCYENf C~· ~E)M AT n:~{P. J,fJ(:NF, 15!:1' C 

:/. rJ.c·omm:-· ~lGlJrCf' TlI:C1( f:~(S .... !> \'IC!J. J~ S)r-JT Off 'J .'L.'.' [ ~' ~~C .. .'tC 
tit :,;.ct,;t-,O '''' .... U H S l UM Lll l{ "S SHQ",'j IN ltil {l1u.·"'lN.:i . 

. ~. ct. ·,·mn';f:. -s:n A'oI PI?( [;0111 IIIG I. :CMP(J' .... l v R( (Sf''[Cw,. ,.OC:': ~jIFFl£S 
mu , ~ leN:. f)1t.'l luH '50 . HAI HM,;>4 AIm I a l/ "!(r~S l!Rf. (;ON'iF.C'T (l~1 \,',PHLi 
't'lIl'_ C~ ... T 1WJt , !..l·.-EL 

4 u:· ::'1'I; ;:,w h lC 00,,); !;lR£Ai.i. P".:USSUI'i. XiI •. I,;\:LV/;S IAI.:;f c:::: 1~::;-;,I..Lu) II 
""''''~~ ,~(N'' Pl :.J.F'..!. PA."Slt~ 11-iROl.I::H ""'-!I': ~1"!iT"f rY 1H( I"' :~ . 

. S. (Lo:;, W h [.OJ ( '-If·;' S!4-U . P.F ~Ct,1Q~ D 1//1T\-1. } pAj~ or l~P'?II.(G p:J.f.''i. 

,' .. ,. " " " 

Ei ll-.'lr:-t) 
HT~C J 
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" , .5 
.'!. , 
:;;1 
, 
" -" 
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::. 

J. 

'. 
5. 

" 

i . 

,. 
,. 
.~ . 

fJ + 0 1~ fJ + 0. '" 
0.':0 _ \) ,00 

-- --1-- -- ~~ ~-L. _ _ _ __ _ 
DET>\ll-'A' 

ev"''''..£U: FL:},II NOUl£ BAA"CH ~9t.y "-lO~ '11m; Ntl'ptfS Htf) SQUF?C:£ 
l$OLf,iX»I '/,\t.Ws. ':>HJ.lL BE SUPPlIED BY lk£ H:CCE:.R. TIlE: D(CCER M..SO ,Q I."(STAU. 
F'!..~ tlC':;Ul.£: '~tt THE ~~I> eRAt,CH.·P'It(SSVR£ S'l\J9S ON THE: ~A...ol 
P".;>E (fOR QruEm"'T:ct~··Qfffl.t~RE f loP R[f, Nmt:-J) -'lONa \m\i t~ J..'IJ1J 
soor('{;C lSOl,JJXJtt \',I",.\lt5. . 
r.-4.: j.jAeH~"1""--::: r.r BP)..»CH PI?ES~tnD sr C<»E ,AFTF,R P~SSURE C\lW<E.~T.:p.r,j; 
!-fJ,vt. ~ttN '4'tLOfD to ~I"l!: .a.NO AlSO V<TENl) ~ A!t.EASi ~ 11-.' i11t nQ.<.-r 
~Itrt. 10 IN n<£ OUTlU S'[ctJeN, i,!Ei!SU1l!D 'fROM illl! M.LT rM1. OfrtCfi't 
.WUlL (a tA!. ~ j-'JPE ASSEW:9t..Y SHOIJW Sf: "'" .. 9S1 A WtinH Qf eO/~{} 
i~~ mE NLEf' SCCllCN ~ 3D tf 1)£ 0V1l..fT SEcnoH. MWUflro F'Rtt/ ll-U: 
iNln r.ACf. Or n£ FUJW HOZZLE ~ SUOWN HJOI£: 
os HCRIZONT.Id. PIPE Fl"Jlj ~ CONN£C11CNS ARC 10 OC lOCATID ON $IDES 
0: """ ( W£ FVoIi UOJIO .u.iD stt).w st.IWICE ~ Q:o.I rHF. lOP F(jA 01(( CAS 
Sf1i\')C:! teM' PRQ(%.5S UC\f(Is. !HSlAWnON Cf' fflf;SS . lAPS UAY BE 1>U.fJ/If.D 
fmlliN AN A,'fGLE Of" "5" El..f!OW HORllcntAI. FOR SP(C1M. C.\SES, BUT NO 
I:IOITOtJ t."()NNF.cn~ 'AAg ~ 
tHE lOCAnON' Of' PRESSlIr;t 'lAPS UIJST e~ 'MtlifH },~ rrm{l /1 0') Of.' Dr;;jJ,tlCE 
S:f'.f'::nED "1<10 mNB~ cr I'~~S OF PRE'S5<.i~ -T}PS TO SE PRC'ir:u:: '/(I l!!. 3~ 
....s PER flOW IlEASU~IH' DATA Sl-![U. 
PR[S3UnE "TAPS 5UOUW oc aRIl:UD RACtALLY wrr ... m::sP[CT TO PIP!:': Me i lUS . 
~lN; "SHOUlD Di OOtIC .~ J.M( C:W?\.INC '"tilt A.TIA.C'-'1l-IG "Tl-IE_ PR£!,:SURt_. 
~Ua\1":;; lIAS ~ttl ~ 10 '!HI: Ptf'(. r.tE HOLt · WJ-q,}tE; iT eR~ THRCVCH 
~Hl IPiNER SlJRFiIoCt:. of iHf ?ti'( ~UST 6[ :ORE[ OF BURRS OR 'MAE E)GE 
MID CC--fl.'iER or l"DG( H::x...£ LEn ROLNCm \l[RT SUCHn.Y (1/:5-4' n;,,(1I0US). 
I-I"CGi~t\r (M"ro IJ./aIMllll. OI4~~mlt'i Of" P';:(S"S~ lAP 14C\f.$ :N n-t 9R1.tICH 
~Pts Will lie PoS rtR J.S~r ? 1C 19. ~. TIlL OLAML"I"£R r OR f!CU: St<OUl.!) 
~ t."!.r'" N 'JN1r. feR p ·stAf .. c ;, r-.ot t.("sS tHAI-t 2'.5 nWt OF (J~ ).l-lOV ;:kt: m:,t:.10< 
sttRrl.(f Of THE r lP(. 
r~ON -.tJU!"£ '.ikALL m: C[Nfg[D IN ;).I( PIPE WITHI .... 0.6 r. .... .., < 1 /J2 '} ()f fH 
~r?[ .u.s. 1N:S.'Oi O.~METt:.~ ),I[)SUfU::O .lor rOUR ~:tifS A? ~y CR~SS S£CiICU 
5-V1tl sQf O~FtR 5Y ,\fe R!" W,N/ I,", 
P,AA",:,,':H F?r. ~H"IIJ" !;j[ AS pm UAlt~ P?ttiQ. iJAl[Jt"..tl. SP'tC!f,!CATiOiL ':ffCIi"JM. 
S',IRJ)I£.1:.: Qr 9i)-kEO 5£cn~~ :; \l UST &:: SMOO;1-f J..tIO 5 il'"I:;";7. f~E!: (';;'vu 
So::.J.US . PHS. elJ"~ CR. ,'1'Iy IR~ECJ,jWTIE.S. 
r~O'"o' I>."<JZZ'..£ \lI,T!:R1Al. S I ~LL (l[ :!I ll! SS ",'10 11-'( O[S :~'-j .IS pm ~MC. 
1 ...... 'X)),1LIU l ·PSmo./..1 At'1;) (;¢W1' SrROt.t stAAIGHl LEtlGl"li "EQl,C~EO mOil 
i!I:,r f/.cC c,r n.~ \'( NCZZtE S't '~J fE .>.5 PLOt J.~"':. PTC-: 9.S. 
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fJ + 0 1~ fJ + 0. '" 
0.':0 _ \) ,00 

-- --1-- -- ~~ ~-L. _ _ _ __ _ 
DET>\ll-'A' 

ev"''''..£U: FL:},II NOUl£ BAA"CH ~9t.y "-lO~ '11m; Ntl'ptfS Htf) SQUF?C:£ 
l$OLf,iX»I '/,\t.Ws. ':>HJ.lL BE SUPPlIED BY lk£ H:CCE:.R. TIlE: D(CCER M..SO ,Q I."(STAU. 
F'!..~ tlC':;Ul.£: '~tt THE ~~I> eRAt,CH.·P'It(SSVR£ S'l\J9S ON THE: ~A...ol 
P".;>E (fOR QruEm"'T:ct~··Qfffl.t~RE f loP R[f, Nmt:-J) -'lONa \m\i t~ J..'IJ1J 
soor('{;C lSOl,JJXJtt \',I",.\lt5. . 
r.-4.: j.jAeH~"1""--::: r.r BP)..»CH PI?ES~tnD sr C<»E ,AFTF,R P~SSURE C\lW<E.~T.:p.r,j; 
!-fJ,vt. ~ttN '4'tLOfD to ~I"l!: .a.NO AlSO V<TENl) ~ A!t.EASi ~ 11-.' i11t nQ.<.-r 
~Itrt. 10 IN n<£ OUTlU S'[ctJeN, i,!Ei!SU1l!D 'fROM illl! M.LT rM1. OfrtCfi't 
.WUlL (a tA!. ~ j-'JPE ASSEW:9t..Y SHOIJW Sf: "'" .. 9S1 A WtinH Qf eO/~{} 
i~~ mE NLEf' SCCllCN ~ 3D tf 1)£ 0V1l..fT SEcnoH. MWUflro F'Rtt/ ll-U: 
iNln r.ACf. Or n£ FUJW HOZZLE ~ SUOWN HJOI£: 
os HCRIZONT.Id. PIPE Fl"Jlj ~ CONN£C11CNS ARC 10 OC lOCATID ON $IDES 
0: """ ( W£ FVoIi UOJIO .u.iD stt).w st.IWICE ~ Q:o.I rHF. lOP F(jA 01(( CAS 
Sf1i\')C:! teM' PRQ(%.5S UC\f(Is. !HSlAWnON Cf' fflf;SS . lAPS UAY BE 1>U.fJ/If.D 
fmlliN AN A,'fGLE Of" "5" El..f!OW HORllcntAI. FOR SP(C1M. C.\SES, BUT NO 
I:IOITOtJ t."()NNF.cn~ 'AAg ~ 
tHE lOCAnON' Of' PRESSlIr;t 'lAPS UIJST e~ 'MtlifH },~ rrm{l /1 0') Of.' Dr;;jJ,tlCE 
S:f'.f'::nED "1<10 mNB~ cr I'~~S OF PRE'S5<.i~ -T}PS TO SE PRC'ir:u:: '/(I l!!. 3~ 
....s PER flOW IlEASU~IH' DATA Sl-![U. 
PR[S3UnE "TAPS 5UOUW oc aRIl:UD RACtALLY wrr ... m::sP[CT TO PIP!:': Me i lUS . 
~lN; "SHOUlD Di OOtIC .~ J.M( C:W?\.INC '"tilt A.TIA.C'-'1l-IG "Tl-IE_ PR£!,:SURt_. 
~Ua\1":;; lIAS ~ttl ~ 10 '!HI: Ptf'(. r.tE HOLt · WJ-q,}tE; iT eR~ THRCVCH 
~Hl IPiNER SlJRFiIoCt:. of iHf ?ti'( ~UST 6[ :ORE[ OF BURRS OR 'MAE E)GE 
MID CC--fl.'iER or l"DG( H::x...£ LEn ROLNCm \l[RT SUCHn.Y (1/:5-4' n;,,(1I0US). 
I-I"CGi~t\r (M"ro IJ./aIMllll. OI4~~mlt'i Of" P';:(S"S~ lAP 14C\f.$ :N n-t 9R1.tICH 
~Pts Will lie PoS rtR J.S~r ? 1C 19. ~. TIlL OLAML"I"£R r OR f!CU: St<OUl.!) 
~ t."!.r'" N 'JN1r. feR p ·stAf .. c ;, r-.ot t.("sS tHAI-t 2'.5 nWt OF (J~ ).l-lOV ;:kt: m:,t:.10< 
sttRrl.(f Of THE r lP(. 
r~ON -.tJU!"£ '.ikALL m: C[Nfg[D IN ;).I( PIPE WITHI .... 0.6 r. .... .., < 1 /J2 '} ()f fH 
~r?[ .u.s. 1N:S.'Oi O.~METt:.~ ),I[)SUfU::O .lor rOUR ~:tifS A? ~y CR~SS S£CiICU 
5-V1tl sQf O~FtR 5Y ,\fe R!" W,N/ I,", 
P,AA",:,,':H F?r. ~H"IIJ" !;j[ AS pm UAlt~ P?ttiQ. iJAl[Jt"..tl. SP'tC!f,!CATiOiL ':ffCIi"JM. 
S',IRJ)I£.1:.: Qr 9i)-kEO 5£cn~~ :; \l UST &:: SMOO;1-f J..tIO 5 il'"I:;";7. f~E!: (';;'vu 
So::.J.US . PHS. elJ"~ CR. ,'1'Iy IR~ECJ,jWTIE.S. 
r~O'"o' I>."<JZZ'..£ \lI,T!:R1Al. S I ~LL (l[ :!I ll! SS ",'10 11-'( O[S :~'-j .IS pm ~MC. 
1 ...... 'X)),1LIU l ·PSmo./..1 At'1;) (;¢W1' SrROt.t stAAIGHl LEtlGl"li "EQl,C~EO mOil 
i!I:,r f/.cC c,r n.~ \'( NCZZtE S't '~J fE .>.5 PLOt J.~"':. PTC-: 9.S. 
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,', ' " , " j FLOW MEASUREMENT 

NOTE:;'::: 
I. OR!ilC!: Pl,AT£ !.rOL'l'C!m BOWtl)..1 Fl.A'fGLS .... mJ rU~E TM'Plt..'G {~£ Sf-t;l'fll ADC'1i:) 

SHQlJLtO Sf: LfMrTEO TO P1fE: SI%ES Q, ' 2'" OR VJtGOt 
2. ORFlCE PlA'E ~ 8( "'Ul(I!D BETWt£!i P.P--»C FlAtrt;€s ~P1-t mE S'-W<P ED:;E 

f AcING lIP$lR'!I\\I SlJ .... '"lo-l lk<\f CE'H'JR( or m~ COHa:NTN1C ~C SfIOlU; e~ 
MlHlt~ \:.1',; mm (1/J.21 or :H(.A:(IS cfTIn; P'Pt.. 

J . TWO ~ETS SHJ..ll BE lN5{RtED 8~£N iH~ PlA-rt HIli) Ji-f; fl),tGfS A..'I() i:lI::>iOE 
cti~AmR QF mE c;..\SKUS ' SHOUlD BE. .... TIJ:).5I 14 t'llrn (t/Hil Ql'~lEi" ·lH.1N ThE: 
1fiS1Df: i!lW.IET(R Of THE" PIP( SO mAT n-t£Y 00 NOT PfKJTRUOE 1"70 THE FIPE. 

<!- . nflV1G;v.ucts $H.t.lL at "'''IS IiIElD NU:IC. ~ro FACt. m t. mt A.A,\lCE IS -:'" 
OC AlJ(jt.:m 'MfU THE fN;£ PfR~ TO n-tE fl.(l/oII' »:1$-

j. f!ILi)Et~ TO su~'l.y 0_:(.11(;£ (IV.fE SP[{;1.\l "TYP[ (w.~G PruSS. COHt .. !CTiOHS) OF 
~s ,AL{)HG 'Arr.1 ~IS. H1Pf'tt5 "'NO ~ VAlVES. 

~. ON HOfi12!».TAl. PIP'E RUN PR£SSlR CCttN[CTJONS ME TO B~ i"AKDI FROM StOES i'"QP. 
lJCt!lO ~D SlUM S£R\'IC£ »ofJ fROM TCP fOR DR'!' GAS SDMCE. FOR PROCESS 
LlOiL'tO....; ThIS'fAUAJICW OF' PfltSStlAt TAOS WAY 9E J,t..!..Oftro wm-4rN ... ~ .IJICt£ rF. 4.5' 
o..oow Tr1E JiOI'IZ(».rTJ.l 1'<1 SPECIAl CAStS Wf '>.11) 9OnOll COt.'N(~S ... kf. "UW>ttl. 

7. mE LOCATION O!' PRESSURE T/tPS UUST tiE IUTtnN 1,5 rnm . (1/U,") or TIlt CtSTANa: 
SPEC1""l£l). -

6_ WoXIN\J\ot C~ Of FRfSS. C{]NHt~N HOLtS SHoi4.t BE: "5 pm F.ECOMV-;t~n:lII!'i 
Cf J.SlJ£ PTe 19",~ rrlE [l1A\lE'TEli' CW ';tit: tiCU SHO!J1.O ktwJtl Tht y.a"E r Oil " 
DISTANCE: fotJT LtSS WAil 2..5 T:l/~ Of' TIE OIJoMEi'':'~ ~fCfrt U"''-!"o'NG uno :r.:.. 
F'R('SSlR[ 1l'1Pt:. " 

- :I' • . 11l[R[ ".\AIS1 ·or ""0 9tJAAS 'A'-}t[·IDCES OR Ol!l[R 1R~tG\Jl)/illES ROI~G ':liE rN[ 
or lHt ~ot.! N'1!l It "t\.$t ~ S~ A. ... ~ ttCrJNI:(O SU(;MTt.~ (l /!!! ' · 1'lAO:Jn. 

10. QIWh;E PI.I.1E SHOVlD 6f: f"tJ'T 'ot4l'N Q.Ol mrn (a,CIOI') "'.0 rH( !iUHtAGt 
ROVGl':?-lfSS StlOIJl.D '-'OT EXCEro 20 \oVCRO It\CH. mE n;It;'K~SS r.f'" THl: Q,=nI"ICf. 
f'lJ,1[ SHOUlD BE .as PER ~vE,PlC - .9.5. 

! 1 '-OR HORllONfAt P1PE RUN [!RAlN I-lOU:S It I OO'IF""C( PlAITS A~F. ,\i f\-lE []QT70 !-l 
~Af>i-'.HO:C. r»'GO{l '0 ltfSlC( tw, t'i PIPE) FOIl S1EAM CIR CAS S.~JM\~. \/EHT ..-OlF.:;' 
:~~CUto 9£ tCOTLO ON uP1lrn $10£ FQR IJ'cot.'pq(Ssleu: I'L'.q(l. 

q . il~.'t"-: pLAtt:: !!MtX.'lO st (JF J IIS SS (ASrM ,1,1'''''-5--4 GRADE-I). 
! 3. ;o-D:CM~OIOID UJNIVVlI WIG1HS Of' SiJ'V,',Qln Fl=E PH£cr.-oI~ A'H) rvU 0' .... ,'1t: 

;:)mOCfS SH1JJ. at AS P("R ASIo4E.PiC-19 .5. 
~ ,I ':')jRff f);JR:i o~ p,t[s.st;IU: TA?S SioW..'1. 8! ~q.O\~OH'J WIlli ~PFt (5 or ;tCCUU~[i; 

!1:ItCfH .&.NO SDVRct \/J.lVES ..aND 1H£ ~-u~ ' .... ;os AAE "'1.VGtED, 
: .~. t',1( .t(:!;J:lNAJ.. 'J.P£Rm ec't(fJ€CHQN \\mttN 1Hi: n.ANCC roo PRE:Ss'.mr. :/IPS SBOl.":.D 

EE: Rl:; I /r """'ill i!-'( Ntt>ru SHOlltP ,l.LSo:> ~ {;It"'Tf./tt{Al. l 11A£'''CF,.O R 1/1" AS ilL" 
i g;t5~. , ,!r: l£\ir;nl or D-IRVDCO £ .... ~C),t(tIT SH,"LL IH: A.'; PER )oJ;:o>'t .3'1"'\'o.a;::D, 
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I C I I r I I I : 'j I I I I I J " 1 1. JU~C1l0N BOXES SWU H,t"VE CLNJO PlAff.S ,..1 TltE eorro", 

+ L 

\Y 

I I I I I I I I " • I OF T"HE BOX ONlY, 
I I I I I f I I I I I I I I I r I I 2. lUl:lULM lYPE ~KOS WIll eE USUJ . 

: ', : ', ' ',l I: ", CASU: RN::£ 1 J . FRP JUNCTION 80m ... SHJ.U , BE PROvlOEO WJ1H POLYEUlHEREtlE 
I , ' " I _ .,_ WAYS CO"l1 NG. ALSO R~H.l! SUE! SECTION INST CASt.£. PART-B 
" , I I I I , . ' I SEcTION-VI rOR O~N\..E$. 

I I I I I r . I I I " I I r I . ' l.oj· DlMENSIC'N OF " SHIIll. BE: BASEO 0 1'1 NO. OF fE/<tdlWl. ALOCKS. 

I A I I I : = tt- . 5. ~E EXACT TYPE '" OIMENS10~ OF JUNCTioN aox£s TO BE USED '- _ , ____ -' '- _______ -' FOR A PAATlClltAR APf>l.lCAllOt( SIW.l. BE AS OIXIDrn DURING 01 
ENGG. STAGE: JINO SHAU BE SVIlJE:CT m E:uPlOYl1!'e APPROVAL r - --- ---; :.. ___ E- - WlTHOUT.<JiY PRICE 
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w w _ -
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I' M fBl M ,8] f 
GLN<D pv..n: ], #lY TYPE OF SI:.IUO FIXING ARRANGEMENT AS PER i.lN'lI.lFAClVRElf . 
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- -----
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J s,,,-I J..R I~ ' 

" 

14:. _ J~ I PR\~l(Cr 
TYPICAL T HERMA l IJf1WI=I. PI J\MT 

----------=-- - - -- -1 f'rnr 
LOC,\L JUNCTION BOX l=-r~ 

C<.£fRI:D fU 

C<tr I Nl""..H 
I ().<,l[ I SI'e!: I SCN,£ 

,-- -- -------~----
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