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1938

1999

2017

2019

2021

plu

I.S. A. BEIML RS A R A R FE R KFI 208 BiAL
I.S.A. Istrumentazioni Sistemi Automatici
S.r.1. is established in Taino ITALY

KRR TECHIMP ME RFEIE JE W KZEATAE
TECHIMP was born as a spin—off from the
University of Bologna ITALY.

I.S.A. # TECHIMP &Jf#E4 T ALTANOVAZEH
I.S.A. and TECHIMP merge giving birth to the

ALTANOVA GROUP

INTELLISAW Jjn N\ ALTANOVA #E[4]
INTELLISAW joins ALTANOVA GROUP

N

h ALTANOVA

A DOBLE COMPANY

AT isa - Mz W TECHM ()

ALTANOVAZE N AESCORI AR HI FF I ATE B (Doble) TREA T, AL

fiE o5 A (USG) #RITHI—&B 4> ALTANOVA GROUP becomes part of ESCO
Technology Group and joins the Doble Engineering Company, as part of

the USG (Utilities Solutions Group) division.
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ORI, B R A . pnen time and afe mcidots
Insulation| g ----_ | TT---__

I o g T PO e ST 7 1 7 2N = S Spare ‘j ~~~~~~
BT —RERZEN. PR (2%, B RIS g Meroi TR

oM. AR A KPROUN— a2 Bk,
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© BB BERER GRZLEBIEID ; Insulation

Failure
| Incidents
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Monitor / detect Diagnose fault
fault Assess condition

No E Yes E

Stat ———» Normal ? —r Serious ?
(1]

Do DO .
Nothing Something
else else

Broadband, sensitive Focussed, quantitative
techniques techniques

Applied routinely Applied as required
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BESAESH OGA AOHEE

DGA for Population

I-1

100

90 -

80 -
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60 @E%CO
HW%H2

o

50 - W %CH4
O0%C2H4
W%C2H6
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ATx1 ATx2 ATx3 ATx4 ATx5 ATx6 ATx7 ATx8 ATx9 ATx10 ATx11 ATx12 ATx13
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RIE

AT isa MxmEn W T

AP, BHE. W%, B

Site SGT HV LV MVA TNo. Manf Design Year Service Rep Age Rank Overall Dielectric Ageing Mechanical
SGT3 400 132 240 T5533 PPT 1968 36 37 1 0

Transformer Condition Summary

Reports Oil Tap-changer External Comment
Evidence of load dependent localised thermal fault, probe

SGT2 400 132 240 T5435 AEI 1967 36 55 1 FRA test indicated suspected tap winding movement on /
SGT2 275 132 180 T3544 HHE 1962 42 47 2a Suspected thermal fault (known generic problem with this
SGT3A 400 275 500 T4175 CAP 1965 38 40 1 Serious partial discharge fault in main tank.

SGT1 275 132 120 T2471 FER 1958 45 48 1 Serious arcing/sparking fault in main tank, from loose cla
SGT3 275 132 120 T2843 FER 1959 44 50 1 Serious arcing/sparking fault in main tank, from loose cla
SGT1 275 66 120 T3139 AEI 1960 43 55 1 Partial discharge fault, believed to be a result of a foreign
SGT2 275 132 120 FER

SGT1 275 132 120 T2808 FER 1958 46 467 1 Serious arcing/sparking fault in main tank, from loose cla
SGT2 275 132 120 T2807 FER 1957 46 467 1 Serious arcing/sparking fault in main tank, from loose cla
SGT3 275 132 120 T2521 FER 1953 45 55 2c Historic serious arcing/sparking fault in main tank, from Ic
SGT2 400 132 240 T5581 AEI 1967 36 55 2b High FFA (until last sample). Oil in poor condition.
SGT4A 275 132 150 T2844 FER 1959 44 50 2b Qil in poor condition. Very high FFA.

GRT1 66 22 40 T3227 YET 1958 46 55 2b High FFA.

GRT2 66 22 40 T3229 YET 1958 46 55 2b High FFA.

SGT1 400 132 240 T6847 PPT P08 1990 13 55 4 High FFA (1.67) is believed to result from contamination.
SHR2 275 100 Ro06  AEl [N c 1966 notknown 55 2? Historically very high FFA (fell in two most recent sample:
SGT2 275 132 240 T5423 GEC G14 1967 37 55 1 Serious arcing/sparking fault in main tank, from loose cla
SGT3 275 132 240 T4974 GEC G14 1965 38 55 1 Serious arcing/sparking fault in main tank, from loose cla
SGT2A 275 132 120 T2472 FER [NEGEEM 1959 45 47 1 Serious arcing/sparking fault in main tank, from loose cla
215Y 132 15 R170 55 4

K1Y 275 97 R167 EEC E19 c 1964 40 55 4

K2y 275 97 R166 EEC E19 c 1964 40 55 4

SGT2A 275 132 120 T3120 HHE HO09 1959 45 55 4 High FFA

SHR1 275 100  RO031 EEC E18 ¢ 1970 34 55 4

SHR2 1969 35

SGT5A 400 275 900 T5009 EEC E02 1967 36 42 2c 60 Free gas at high loads (known generic problem with this 1
SGT4 400 132 240 T6424 PPT Po7 1974 29 55 2b 60 Suspected load dependent thermal fault, possibly core/frz
SGT4 400 132 240 T6636 FER FO04 1980 24 25 2a 60 Load-dependent localied overheating fault, possibly over-
QB3SE 400 400 2000 T6967 PPT P12 2000 4 55 2a 60 Rewound in 2000. Suspected thermal fault.

SGT1 275 132 240 T5829 AEI A07 1968 36 55 2a 60 Suspected core/frame circulating current. Oil becoming ¢
SHR1 400 200 R126 GEC G10 c 1978 26 55 2? 60 Suspected localised thermal fault.

SHR1 400 200 R127 GEC G10 ¢ 1978 'not known 55 2? 60 Intermittent arcing/sparking fault in main tank.

SHR2 400 200 R116 GEC G10 c 1975 29 55 2? 60 Intermittent arcing/sparking fault in main tank. Oil in poor
SGT1 275 132 240 T5016 PPT P13 1968 36 55 2a 60 Historic serious over-heating fault, dormant for some yea
SGT2 400 132 240 T5887 HHE HO5 1971 32 55 2b 60 Suspected localised thermal fault.

SGT2 400 132 240 T5007 EEC E07 1967 37 55 3 60 High FFA. QOil in poor condition.

SGT5A 400 275 750 T4671 FER FO1 1969 35 55 2b 54 1104 High FFA. Oil in poor condition. Possible winding moven
SGT1B 400 132 180 T4072 FER F06 1964 40 55 4 53 High FFA.

SGT1 275 132 180 T3575 CAP co7 1962 41 55 4 53

B—aXERBRINLFH T RLE/ /
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20 r
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18/02/1982 17/02/1985 17/02/1988 16/02/1991 15/02/1994 14/02/1997 14/02/2000 13/02/2003 12/02/2006 11/02/2009

[-®—H2 —=—CH4 = C2H4 —8—C2H6  C2H2]
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Gas T4971 IEEE CIGRE
31/12/03 C57.104 JWG 15/12-01-
(peak) 11
H2 88 <100 50-150
CO 227 < 350 400 — 600
CcO2 1,051 < 2,500 3,800 — 14,000
CH4 17 <120 30-130
9 <50 60 — 280
C2H6 4 < 65 20-90
9.1 <2 2-20

fR#E |EEE #1 CIGRE, X2—PMRIFITESE!
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FIELD CALIBRATION REFERENCE If

= e\»\\EHVOLTAGE l!

M4000 for Windows - Clipboard - T5886 - Doble PowerTest
Eile Mode Ed@ Yiew Configuration JTest Diagnostics Help

F1Z 125 [=2)

Company: [National Grid Transco Date: | 19/07/05 |
Location: [Wymondicy Main Substat: Time: 14:07 |
Equipment: [SGT1 400/132kV 240MVA Auto HHE 222040 1971
Special ID: |T5886 Circuit Designation: [SGT1
Administration... | Test Conditions... |
No. Serial No. / LC Circuit kv mA | Watts | Meas Cap. / B|N
Test ID 2 Desc. %ZPF Ind. T(T | = i - E
i_|CH/ZCHT E[~ |GND-RB [~ |10.000| 111.0| 4.031] 036 35343 pF| ] =] X B S rae
2 |cH E[~|GAR-R |- [10.000| 41.43[ 1483 036] 1 3 13208 pF | L [ el . - T . T
3 |CHT E|~|usT-R |~ |10.000 1 = . o
4 E|x i .000 g =
E[~ ~ | 0.000 d =
3 Ji= =1 o.000] . = -~ N N
Sheet Note 1 \I-I
= 11
;' i
Ready |
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I EHN-BE B & MIRIAA L & 2]
14971
A phase B phase C phase
Main windings 4,246 pF 3,368 pF 4,273 pF
to earth, CH 0.75 % 0.51 % 0.62 %
Main windings 8,277 pF 5,775 pF 9,030 pF
to tertiary, CHT 0.42 % 1.91 % 0.54 %
Tertiary winding 20,668 pF
to earth, CT 0.46 %

ALTAN OVA
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S1 I% R1 |T1

50 ohm coaxial Transformer
test leads

SFRAM
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A0 isa - MxumEn WRE TECHMP (e

Voltage 400/132 kV
Rating 240 MVA
Victor Symbols YN, aO
Impedance HV/LV 19.1%
Impedance volts on position 11 at 75°C
Phases 3
Frequency 50 Hz

Type of Cooling

ONAN/OFAF (ONAN rating at 120 MVA)

Insulation Level 1425 (HV)/550(LV)
Year of Manufacture 1996
Maker’s Serial No. 961061

Manufacturer

XXX Power Transformers Limited

©2022 Altanova Group. All Rights Reserved
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Diagnostic Hydrogen and Hydrocarbon Gas History in T6991 Main Tank

350
——H2 Lyl f=
300 - ~-CH4 A ° 2008 EE/TEFH 12 EE‘E%&DBK o
C2H4 I o vt e 1
EZSO' oM « 7 AGrERERIRER N,
£ 200 - —#=C2H2 o .
g 4 o MM 10ppm (2 H) N 96
g 150 1 ppm (7 H16 H) ; 182ppm (7 A
5 Lo | 25 H) Fl1228ppm (7 H 31 H) .
8
50 - « DGA FIIEFE KA mim AR
0 ——&——=n —
\9(5\ @q% S '900 @0\’ ’»06\, '»Q& o ’1906) @Qb ’96\ '190% '»QQO) o P AT AR P AT iR T A
N \ \ \ N N N N \ \ \ \ N\
P P P I P P S P

Sample date
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BT GIS &, ARINESNI:
SAEEME, HTHRERSESM;
« BRDFEZRBZEME, ATRESRS. ERMBERIESFER.
ZaR <R :
- SRUA R PRI B IR A LG AW 0] RE R RR AR 7~
. %%K%uﬂi%%é@%%ﬁhtlj%'?i:uﬂ?#étljEJ.,IEH;EEE’J_I““'I#L X % E R R —
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A DOBLE COMPANY
AT isa - Mxumn WIS TECHMP (-

L

=X

Comparison Chart

:

== NGT.SeabankSGTZ:Main TankTransfi Hydrogen
== NGT Seabank3GT2:Main Tank Transfix Ethylene
= NGT.Seabank SGT2:Main Tank Transfi Ethane
= NGT.SeabankSGT2:Main Tank Transfic Methane

400

350
300
2304
200
130 -I
1004

a0+

i 1 T 1 T
Aug 15 25 Sep 04 14 24 Oct 04

2008
From Aug 15, 2008 to Oct 22, 2008 {Duration 68 days)

1
14
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« BHAERENS -REMNEREBBEFZRIBIFLRS.
« ERAFRPEEIE M EIEEIE.

- SHMGRE, WENAGSENZHRRT/IER/EHETH
B3RS ERY .

o RE: B GIS HEEHITESMINX LUHITHIEFHE.
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6 iR

o MILERR, LA ERE M HAN T E RIS IR

» FRBEFFMINKRREY, WEBLANIT.

- EEHFMNERY, REEER.

o« SRIASNRMN, WEVMRIR.

- SRUHEME, ATRERSESMN.

- SEUAYRZGEE, WMEBSORIL.

» BRICAMIEZRBLHELE, PR E R RERVTEIAEIRER.
- EZREMBENE.
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n A DOBLE COMPANY
A
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To tap lead pos 15 on
barrier board

« WETRABHINREY LV umF AL SRATNERZ Bl RV R Bk 2RV
« REPEUMAESRBAHA, FLLaRAREGFEITERLT.
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