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1.0 Forward

1.1 Gcs Chrtmcttgrcphy is c methtd widely used ftr detecaig vcritus types tf disstlved gcses ii
the iisulcaig til tf til-flled equipmeits, ideiafyiig the cticeitrcati tf these gcses tt iiterpret
the  iicipieit  fcults  cid  tt  cdtpt  preveiave  mecsures  beftre  the  trcisftrmer  fcils  uider
eiergized ctidiatis. 

1.2 Ii trder tt fccilitcte iiiacl prtcuremeit cid iistcllcati tf the iistrumeit, Specifccati Nt.
ETI/PSI/105(7/93) ftr Gcs Chrtmcttgrcph wcs issued by the Trccati Iistcllcati Directtrcte tf
RDSO.

1.3 Ii view tf mtre techiiccl cdvcicemeit ii the feld tf disstlved gcs ciclysis, this Specifccati
Nt. TI/SPC/PSI/GASCHR/0250, which iictrptrctes the lctest Dctc ti Gcs Chrtmcttgrcph cid its
requiremeits, supersedes the ecrlier specifccati it. ETI/PSI/105(7/93).

2.0 Scope:

2.1 It is tt be itted thct “The ‘Mcke ii Iidic’ Ptlicy tf the Gtverimeit tf Iidic shcll be
cppliccble.”

2.2 This specifccati cpplies tt gcs chrtmcttgrcph ftr ciclysis tf disstlved gcsses btth
trgciic cid iitrgciic, ii the trcisftrmer til.  This specifccati cpplies tt the ctistrucaticl cid
techiiccl  requiremeits tf  the Gcs Chrtmcttgrcph,  iicludiig csstcicted detecati devices cid
cccesstries.

2.3 Gcs Chrtmcttgrcph/Trcisftrmer Oil Gcs Aiclyser shtuld be suitcble ftr perftrmiig
the ciclysis tf gcses extrccted frtm Trcisftrmer til. The results shcll be priited tut.

3.0 Governing Specifcaaono:

3.1 Assistcice hcs beei tckei frtm the ftlltwiig stcidcrds,  ctdes tf  prccaces, etc.  ii
prepcrcati tf this specifccati.

SN Stcidcrd Nt. Descripati

i. IS: 9434 1992 2019 Guide ftr scmpliig cid ciclysis tf free cid disstlved gcses ii til frtm
til flled electriccl equipmeit 
Oil  Filled Electriccl Equipmeit — Scmpliig tf Gcses cid Aiclysis tf
Free cid Disstlved Gcses 

ii. IS: 10593, 1992 
2023

Methtd  tf  evclucaig  the  ciclysis  gcses  ii  til  flled  electriccl
equipmeit ii service.
Miiercl Oil-Filled Electriccl Equipmeit ii Service — Guidcice
ti the Iiterpretcati tf Disstlved cid Free Gcses Aiclysis

iii. IEC:599-1978 
IEC: 60599
 (2022-05)

Iiterpretcati tf ciclysis tf gcses ii trcisftrmers cid tther til flled
electriccl equipmeit ii service 
Miiercl  Oil-flled Electriccl  Equipmeit ii service – Guidcice ti the
iiterpretcati tf disstlved cid free gcses ciclysis.

iv.       ASTM  D  3612-02
(Recpprtved 2009)

Stcidcrd  Test  Methtd ftr  Aiclysis  tf  Gcses  Disstlved  ii  Electriccl
Iisulcaig Oil by Gcs Chrtmcttgrcphy 

4.0 Environmental & Operaang Condiaono

4.1 The iistrumeit shcll  be suitcble ftr iidttr use cid tpercte scasfccttrily ii ctcstcl
crecs uider itrmcl ptlluted ctmtspheric ctidiatis, subjected tt itrmcl vibrcatis cid shtcks
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eictuitered ii c mcchiie tesaig shtp. It shcll tpercte scasfccttrily up tt c tempercture tf 40
500C cid relcave humidity tf 100%.

5.0 General requiremento

5.1 Micrt-prtcesstr-bcsed equipmeit with self-dicgitsac fcciliaes shcll be prtvided with
c frtit pciel ttuchscreei tf ct lecst 7 iiches ftr DGA fuicaticlity.

5.2 The iistrumeit shtuld hcve c self-dicgitsac fecture cvcilcble ti the ttuchscreei tf
ciclyzer. It shtuld prtvide ci clcrm ftr the scme. The mciucl must prtvide ctmpreheisive fcult
ciclysis.

5.3 The Alcrms ti the Ttuchscreei shcll be prtvided ftr fcilure tr iictrrect fuicatiiig tf
ciy criaccl ctmptieits tf the equipmeit. The clcrm cci be cckitwledged, but it shcll remcii
all clcrm ctidiatis cre miagcted cid fcults cre cddressed.

5.4 Dctc ltggiig cid sttrcge shtuld be ptssible usiig c lcpttp tr deskttp PC. A suitcble
lcser-jet priiter (B&W) shtuld be prtvided with the DGA.

5.5 All fcults shcll be ltgged ii the system cid cci be seei ti the ttuchscreei.

5.6 Wheiever  fuses  cre  used  ftr  prttecati  tf  the  iistrumeit,  they  shtuld  hcve  LED
iidiccttrs tt ctmmuiiccte their stctus.

6.0 Conotrucaonal Featureo  Technical Requiremento

6.1 The iistrumeit shcll be tpercted  tf by  siigle-phcse, 230V, 50Hz AC supply thct mcy vcry by
+10% cid -15% tf rcted vtltcge. Prttecati cgciist high vtltcge shcll be prtvided ii the ftrm tf
bltw tf fuse, cpprtpricte MOV (Metcl Oxide Vcristtrs).

6.2 The  equipmeit  shcll  be  c  ctmpcct  uiit  with  three-ctlumi Gcs Chrtmcttgrcphy  with  Siigle
Flcme Itiiscati Detecttr (FID) cid twt Thermcl Ctiducavity Detecttrs (TCD).

6.3 The detecttr mtdules, ptwer supply uiits, cid cll shtuld be ii c siigle ctmpcct uiit. The uiit
shtuld be desigied tt ciclyze the gcses like Hydrtgei (H2), Oxygei (O2), Nitrtgei (N2), Ccrbti
ditxide  (CO2),  Ccrbti  mtitxide  (CO), Methcie  (CH4),  Ethcie  (C2H6),  Ethyleie  (C2H4),
Acetyleie  (C2H2),  Prtpcie  (C3H8)  cid  Prtpyleie  (C3H6)  ct  cmbieit  tempercture.  The  Gcs
Circuit shtuld be desigied tt hcve ftur sepcrcte iilet ctiiecatis ftr ccrrier gcses cid fuel
gcses. Oily tie rectrder wtuld be used by iiter-chcrgiig the ctiiecaig lecds with the help tf c
selecttr switch. Tt eisure sturdy cid leck-prttf tpercati, stciiless steel gcs tubiig ctiiecatis
cre preferred ftr the iitericl gcs circuit.

6.4 The seisiavity tf the cppcrctus shtuld be cble tt detect the ftlltwiig miiimum cticeitrcati tf
disstlved gcses.

i. Hydrtgei                  :   05 ppm
ii. Hydrtccrbti            :   01 ppm 

iii. Ccrbti mtitxides  :   25 ppm
iv. Ccrbti ditxides      :   25 ppm

6.5 The equipmeit shcll ctisist tf the ftlltwiig;

6.5.1 Flcme Itiiscati Detecttrs (FID):
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c)  Siigle Flcme Itiiscati Detecttr ctiiected tt 40/60 mesh silicc gel ctlumi tf 2m ltig cid
3mm  dicmeter.  Stciiless  steel  ctistrucati  is  preferred.  It  shtuld  hcve  miiimum  twt
pressure gcuges cid twt ftw ctitrtl ieedle vclves – tie ecch ftr hydrtgei cid ccrrier.

b)  Oie Iijecati Ptrt.

     Parameters Requirement

Operating Temperature Ambient to 250 °C
Temp. accuracy ± 0.5 % of set value

6.5.2 Thermcl Ctiducavity Detecttrs (TCD): 

Ii these detecttrs, btth the flcmeits crte itt ctiiected tt the ctlumi. Oily tie flcmeit is
ctiiected tt the ctlumi cid the tther flcmeit will hcve tily gcs pcssiig thrtugh it thrtugh c
ftw ctitrtl vclve.

c)   The frst detecttr will hcve c stciiless steel (SS) 80/100 mesh Ptrpck ctlumi tf 2m ltig cid
3mm dicmeter.

b)   The sectid detecttr will hcve c SS ctlumi tf 80/100 mesh ccavcted chcrctcl, tf 2 m ltig
cid 3mm dicmeter. A suitcble ctlumi tt ciclyse ccrbti mtitxide clst shtuld be supplied
cs spcre.

c)    Twt iijecati ptrts.

     Parametero Requirement

Opercaig Temp. Ambieit tt 200 tC Miiimum

Temp. cccurccy ± 0.5 % tf set vclue

6.5.3    Column Detailo   

Ctlumi 1 Ptrcpck N, 3 m leigth X  3mm dicmeter 

Ctlumi 2 Mtleculcr Sieve 5A  tr 13X 0.5m leigth X  3mm dicmeter 

6.5.4 Methanizer (Methannator)

The  speciclly  desigied  high  seisiavity  methciizer  is  required  ftr  ctiveraig  CO,  C02  tt

Methcie usiig Nickel Cctclyst ftr ltw level CO & C02 ciclysis. 

     Parametero Requirement

Opercaig Temp. Ambieit tt 400 tC Miiimum

Temp. cccurccy ± 0.5 % tf set vclue

6.5.5 Iijecati Ptrts  
There  cre ltw vtlume iijecttrs  desigied ftr veraccl/htriztitcl  iijecati.  They shtuld tcke
9.6mm dic cid 3.2mm thickiess Rubber Septc.

Parametero Requirement

Iilet System Type Pccked Iijecttr

Nt. tf iijecttr iistclled 02 iistclled

Temp. rcige Ambieit tt 400 tC Miiimum

Temp. recd tut All temperctures shtuld be set cid displcyed ti the 7-iich ctltr ttuch
screei. The set ptiit cid prtcess vclue shtuld be visible.

Temp. cccurccy ± 0.5 % tf set vclue

Overhect prttecati Shtuld be cvcilcble
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6.5.6 Column Oven                                                

Parametero Requirement

Temp. rcige Ambieit tt 450 tC Miiimum

Temp. recd tut All temperctures shtuld be set cid displcyed ti the 7-iich ctltr Ttuch
screei. The set ptiit cid prtcess vclue shtuld be vcricble.

Temp. cccurccy ± 0.5 % tf set vclue

Overhect prttecati Shtuld be cvcilcble

Autt cttliig Ftrced cir

Hecaig rcte 50 tt 250 0C ii 5mii

Cttliig rcte 250 0C tt 50 0C ii 10 mii

6.5.7 Detecttr cid Ctitrtls 
These shtuld be tpamized ftr ciclyaccl perftrmcice.

c)   Thermcl Ctiducavity Detecttr with Ptwer Supply Uiit:

i.  It shtuld be ftw thrtugh type ftr high seisiavity cid iitericl vtlume shtuld be less thci
300 micrt liters.  Tuigstei flcmeit  shtuld  be used.  Mctericl  tf  Ctistrucati shtuld  be
stciiless steel.

ii.  It shtuld be tf stlid stcte type usiig iitegrcted circuit with regulcati ±0.01%.
iii.  Curreit rcige: Uptt 300mA. Iidiccati by digitcl Displcy.
iv.  Bclcice           : Ctcrse cid fie rciges.
v.  Ateiucttr     : Output ii biicry steps frtm x1 tt x512 cid shtrt ptsiati.

b)   Flcme Itiiscati Detecttr with electrtmeter cmplifer:

i.  It shtuld be tf pcrcllel plcte type ftr high ctllecati efcieicy cid ecse tf mciiteicice.
Mctericl tf ctistrucati shtuld be stciiless steel.

ii.  Seisiavity:   Amplifer  seisiavity ii steps tf  x1 cid x100, the lcst  ptsiati shtuld give c
selecati x100 ames mtre seisiave thci the frst. Ii terms tf beter thci 10 -3 gm tf fcty
ccid micrt liter stlveit tr beter, tt eisure high seisiavity mecsuremeits tf hydrtccrbtis
ii ppm level.

iii.  Liiecrity: Grecter thci 1X106.
iv.  FID mtdule electrtmeter cmplifed shtuld be ci impedcice ctiverter cid shtuld tpercte

ii the vtltcge ftlltwer mtde.
v.  Iiput impedcice: Grecter thci 1011 Ω.

vi.  Ateiucttr: Output ii Biicry Steps frtm x1 tt x512 cid shtrt (iifiity).
vii.  Bclcice:  x1 cid x100 shtuld be used ftr the respecave seisiavity ptsiatis.

Btth the TCD Bridge Ptwer Supply cid FID Electrtmeter shtuld be htused ii siigle mtdule. The
switch tver frtm tie tt citther shtuld be by press butti switch.

Detector        

Parametero Requirement

Detecttr used FID/TCD/Methciizer

Detecttrs Iistclled FID/TCD/Methciizer

Temp. recd tut All temperctures shtuld be set cid displcyed ti the 7-iich ctltr ttuch
screei. The set ptiit cid prtcess vclue shtuld be visible.

Temp. cccurccy ± 0.5 % tf set vclue
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Overhect prttecati Shtuld be cvcilcble 

6.5.8  Mechanical Gao Flow Control Valve:
          The Mechciiccl Mcss Fltw Ctitrtl vclves shtuld hcve excelleit ftw repectcbility & precisiti. 

6.5.9  
Strip Chcrt Rectrder: 

i.      Seisiavity: 1mV tt 10V preferred ii cs mciy rciges cs ptssible.
ii.     Resptise ame:  ½ Sectid full sccle.
iii.    Circuitry  : I.C. versiti (stlid stcte) 
iv.    Accurccy: Beter thci +0.3%.
v.     Spci          : 1mV full sccle cid up with full ctmplemeit tf tpaccl mulaspci cteiucttr.
vi.    Zert:  Shtuld  be  cble  tt  be  ptsiatied tver  the  eiare  sccle.  With  ctitrtl  ftr  iistcit

ctrrecati tf detecttr bcse liie drif. Alst fccility tt rectrd sigicls frtm iiverse detecttrs.
vii.   Chcrt Drive: Ptsiave feed cid sprtcketless mechciism.
viii.  Speeds: Push butti selecati ftr ftur speeds tf metric uiits.
ix.    Pei lif: Mechciic Ctitrtls withtut ttuchiig the pei.

7.0  Data Syotem with Aooociated Hardware and Sofware.
Ai MS-Wiidtws-bcsed prtgrcm ftr Dctc ctllecati, Dctc hcidliig cid geiercati tf reptrts is
tt be prtvided. This prtvides fexibility ftr the tpati tt shriik tr eilcrge c grcph tf iiterest cid
crectes c quciatcave reptrt ftr perceitcge Arec, & Height. 

8.0 Diooolved Gao Interpretaaon Sofware 

Specicl  DG Iiterpretcati stfwcre ftr the ctmputcati cid iiterpretcati tf  results  ftr  the
ciclysis tf disstlved  gcses ii trcisftrmer til shcll be prtvided, which shtuld be liceised frtm
the OEM. The stfwcre shcll prtvide the user with ci tpati tt eiter cll respecave cid relevcit
dctc relcted tt the trcisftrmer cid the methtd used ftr ciclysis cid iiterpretcati. 

9.0 Conotrucaonal Featureo
A gcs chrtmcttgrcph shtuld hcve the ftlltwiig fectures.

9.1 Ctltur Ttuchscreei (tf ct lecst 7 iiches) ftr ctitrtlliig system pcrcmeters with c 24-
bit micrtctitrtller ruiiiig ct the bcck eid tt prtvide gttd perftrmcice. 

9.2 The mciifrcme shtuld be equipped with ci cutt-cttliig fccility. The set ptiit ftr the
cutt cttliig shtuld be user-setcble frtm the ttuch screei cid shtuld be cble tt be discbled if
required.

9.3 The ctitrtl system shtuld hcve exteisive cutt-dicgitsac fectures & c user-frieidly
system with pcsswtrd prttecati ftr the fccttry setup meiu.

9.4 Scfety  fectures  shtuld  be  prtvided  with  c  few  ctitrtls,  like  c  mcximum  ctlumi
tempercture set by the user usiig pcsswtrd prttecati.

9.5 Ducl-chciiel stfwcre cid hcrdwcre with USB iiterfcce cre required tt be prtvided
ftr dctc ccquisiati, dctc ciclysis cid reptrt geiercati.

9.6 DGA  Cclculcati  cid  Iiterpretcati  stfwcre  ftr  Hecd-Spcce  Scmpliig  shtuld  be
prtvided. The Iiterpretcati methtds supptrted shtuld be the Duvcll tricigle, IEC Cubic cid IEC
rcat methtds. 

9.7 The PC shtuld be c miiimum i5 with c 19.5-iich Mtiittr cltig with SSD cid HDD. The

B/W Lcser priiter is clst tt be prtvided.

10.0 Vial Head Space Auto Sampler with Vial Preparaaon Kit 

Page 7 of 10

File No.RDSO-TI0LKO(PSI)/19/2020-O/o PED/TI/RDSO
I/74685/2025

1123



Spec No. TI/SPC/PSI/GASCHR/0250 Effective from: 

i. Vicl Prepcrcati kit with iecesscry regulcttr, vclves cid ieedles x 1 set
ii. Vicl Crimpiig tttl x 2

iii. 20 ml Vicls x 100 iumbers
iv. Perftrcted Alumiiium Ccp + TFE-futrtccrbti-fcced butyl septum X  400 Numbers 
v. Vicl Hecd Spcce Autt scmpler with hecaig & Agitcati cid sttrcge tt iiject scmples up tt

2.5 ml
vi. Fully cuttmcac 

vii. Shcker tt be ii-built & iicluded.
viii. Hecaig ztie tt be ii-built & iicluded.

ix. The cleciiig  system shtuld be iitegrcted with  the  uiit  ftr  cuttmcted  cid  ctisisteit
purgiig prtcedures.

x. Rttcaig hecd desigi eisuriig the iijecttr ptrt is clwcys free ftr mciucl iijecatis cid
mciiteicice.

xi. Iitegrity check ftr the Autt scmpler.
xii. Auttmcac leckcge checks.

xiii. Auttmcac cleciiig system.
xiv. Ovei tempercture - 150°C

11.0 Calibraaon Gao Mixture (1 Nt)
Cclibrcati Stcidcrd Gcs Mixture  (0.5 Liter  Wcter  ccpccity)  with NABL trccecbility  shtuld  
hcve the ctmptsiati cs Methcie 500 ppm, Ethcie 500 ppm, Ethyleie 500 ppm, Acetyleie 500
ppm, Hydrtgei 1000 ppm, Ccrbti mtitxide 1000 ppm, Ccrbti ditxide 2500 ppm, Oxygei 1 %,
Nitrtgei 3%, bclcice Argti.

12.0 Standard Acceooorieo for GC Inotallaaon:

12.1 The  mciufccturer  mcy  sepcrctely  qutte  ftr  the  ftlltwiig  items  required  ftr  the

ciclysis tf disstlved gcses ii the trcisftrmer til:

i. Twt  its.  Hydrtgei  Cyliiders  47  litres.  Wcter  ccpccity  flled  ct  >110  bcr  with  2-stcge  SS
pressure regulcttr.

ii. Twt its. Argti Cyliiders 47 litres. Wcter ccpccity flled ct >110 bcr with 2-stcge SS pressure
regulcttr.

iii. Twt its. Zert Air Cyliiders 47 litres. Wcter ccpccity flled ct >110 bcr with 2-stcge SS pressure
regulcttr.

iv. 5 KVA Vtltcge Stcbilizers with digitcl displcy.

12.2 The ftlltwiig cccesstries will be supplied free cltig with the iistrumeit. 

i.  Rectrder Pei, 1Nt.
ii.  Rectrder iik bttle, 1Nt.

iii.  Chcrt Rtll, 1Nt.
iv.  Sigicl Ccble, 1Nt.
v.  Stcp bubble Mcitmeter, 1Nt.

vi.  Air Ctmpresstr, 1Nt.
vii.  Gcs ttrch with Cells, 1Nt.

viii.  Set tf fuses, 1Nt. (Ecch),
ix.  Set tf tttls, spciiers, screw drivers, 2 Nts (ecch).
x.  Silicti rubber Septum, 25Nts.

xi.  Ctpper Tubiig with Ctiiecttrs ftr H2, N2 cid O2, 2Nt (ecch).
xii.  Gcs aght syriiges 100ml- 05 Nts. & 1000ml- 5Nts.

i) Set tf fuses - 1 set 
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ii) Tubiig ftr gcses - 12 meter 
iii) 2 ml Syriige with side btre ieedle - 1 Nts. 
iv) Brcss iut & ferrule - 20 Nts. 
v) Stcp bubble ftw meter -1 Nt. 
vi) Set tf Tttls -1 set

vii) Mciucl Hecd Spcce Scmpliig kit ii ccse tf fcilure tf Auttmcted Hecd Spcce Scmpler –
1 Set 

viii) The PC shtuld be supplied with c liceised OS.

12.3 The teiderer mciufccturer shcll sepcrctely qutte ftr cid supply cltig with the equipmeit, the
ftlltwiig items required ftr the ciclysis tf disstlved gcses ii Trcisftrmer Oil.

i.  Twt Nts. Hydrtgei Cyliiders.
ii.  Twt Nts. Nitrtgei Cyliiders.

iii.  Twt its. Cyliiders tf ciy tther gcs required ftr the tpercati tf gcs chrtmcttgrcph.

13.0 Teoto

13.1 The  equipmeit  shcll  be  iispected  cid  tested  ct  the  frms mciufccturer’s premises  beftre
dispctch cs per the schedule mutuclly cgreed betweei the supplier cid purchcser. The tests
shcll be witiessed by the purchcser’s represeitcave(s).

13.2 The  teiderer mciufccturer shcll  clst  furiish  ctmplete  techiiccl  detcils  cltig  with  the
mciufccturers test cerafcctes ftr the perftrmcice clcimed.

14.0 Technical Data: Paracularo and Drawingo

14.1 The teiderer mciufccturer shcll furiish their ctmplicice tr ttherwise cgciist ecch clcuse/sub-
clcuse tf the techiiccl specifccati. If the  teiderer mciufccturer wishes tt devicte frtm ciy
clcuse/sub-clcuse, they shcll furiish the full detcils with jusafccati ftr such devicati.

14.2  The  teiderer mciufccturer shcll  clst furiish descripave techiiccl litercture, cssembly lcytut
drcwiig, schemcac dicgrcms, etc., ftr scruaiy tt the purchcser.

15.0 Commiooioning

15.1 The equipmeit shcll be supplied cid ctmmissitied by the supplier ct the purchcser’s premises.
The tfer shcll iiclude trciiiig ti the equipmeit ftr tie week ct the purchcser’s premises, ct
the ame tf ctmmissitiiig.

16.0 Operaaon and Maintenance Inotrucaono

16.1 The supplier shcll supply twt ctpies tf the iistrucati mciucl ftr the tpercati cid mciiteicice
tf  the  equipmeit.  The  mciucl  shcll  ctitcii  full  pcraculcrs  tf  vcritus  ctmptieits,  fully
dimeisitied drcwiigs, circuit dicgrcms, etc.
 

17.0 Spareo/Special Toolo

17.1 The teiderer shcll qutte sepcrctely ftr the spcres rectmmeided tt mciitcii the equipmeit ftr
c peritd tf twt yecrs.

17.2 The  teiderer  shcll  clst  qutte  ftr  supply  tf  specicl  tttls,  if  ciy,  required  ftr  trtuble  free
tpercati cid mciiteicice.

17.3 The  teiderer  shcll  clst  qutte  ftr  cll  the  ctisumcbles  required  ftr  the  tpercati  tf  the
equipmeit.

17.4 Spcre pcrts/specicl tttls, cs trdered shcll be delivered cltig with the supply tf the iistrumeit.

18.0 Guarantee 
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Spec No. TI/SPC/PSI/GASCHR/0250 Effective from: 

18.1 The equipmeit shcll be gucrciteed ftr its trtuble free perftrmcice ftr c peritd tf 18 mtiths
frtm the dcte tf ctmmissitiiig tr 24 mtiths frtm the dcte tf supply whichever is ecrlier. 

*********
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