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Calisto 5/ Calisto 9 Calisto 5/ Calisto 9

BARROTSITRR(E Rsrl=eE LR

e AR L, MIAIGTHIBRESEINA EE|HEESSMLTC L, MspissAIRsNFTS=E
P R RIS 1251
H,: 0.5 ppm H,: 20,000 ppm
CO: 10 ppm CO: 30,000 ppm
CH,: 0.2 ppm CH,: 100,000 ppm
C,H,: 0.2 ppm C,H,: 100,000 ppm
C,H,: 0.2 ppm C,H,: 200,000 ppm
C,Hg¢: 200,000
C,Hg: 0.2 ppm 26 PRM
CO,: 100,000 ppm
CO,: 15 ppm
O,: 100,000 ppm
O,: 500 ppm
N,: 150,000 ppm
N,: 2,000
’ Pem SF,: 2,500 ppm
SFg: 2 ppm

m MORGAN’
SCHAFFER




Calisto 5/ Calisto 9 Calisto 5/ Calisto 9
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H,: £3% H,: 0.5 ppm
CO: £3% CO: 2 ppm
CH,: £3% CH,: 0.2 ppm
C,H,: 3% C,H,: 0.2 ppm
C,H,: 3% C,H,: 0.2ppm
C,Hg: #4% C,Hg: 0.2 ppm
CO,: +4% CO,: 5ppm

1 110% O,: 200 ppm

1 110% N,: 1,000 ppm

SFg: £10% SFg: 2 ppm
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Morgan TrueNorth 100&500 jHt¥ v.s. Sonla GC2014 SEIS =R

. Test TrueNorth sample by GC2014

13988 34547

No Keys gas Morgan 33988 (PPM) GC-2014 (PPM) Morgan 34547 (PPM) GC-2014 (PPM)
Mor 5%, 55 Test 5% 5% Mor 5% 5% Test 5% 5%

1 H2 94 912 1008 104 988 1092 485 44075 50925 520 494 544
2 02 14000 15200 14800 15048 142954 158004 15400 14430 14170 14514 138833 153447
3 N2 58800 55860 41740 58508 555824 414334 58800 55840 41740 58255 5534225 4114775
4 CH4 101 9595 10405 92 912 1008 519 49305 54495 523 49485 54915
5 CO 102 949 m?_§ 102 969  107.1 515 48925 54075 506 4807 5313
& CO2 121 11495 1 123 11485 12915 538 5111 5649 511 48545 53455
7 C2H4 100 95 5 95 9025  99.75 499 47405 52395 512 4864 5376
8 C2Hé 100 95 105 95 9025 9975 503 47785 52815 512 4864 5374
9 , CoH2 99 9405 10395 99 9405 103.95 492 4674 5166 £23 49485 54915
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N Lower range

! ] Lab measurement
H :
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H2 CH4 CO CO2 C@ﬂ/(ﬁHﬁ C2H2
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Calisto / Calisto 2

BRI IBR T RR(E

EFEEes £, BYRAYRN TIRERE
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H,: 2 ppm
CO: 25 ppm

Calisto / Calisto 2
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H,: 50,000 ppm
CO: 100,000 ppm
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H,: +3%
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SEN5H BRI (20154 /1 F)

Data Bank

M-z 4

Information | Graphic ‘Data |

H (ppm) v || b 1o |2 | | @ &

2014-08-29  20M4-10-28 20141227 20150225

CO (ppm) '|éi§|£|ﬂ_5|ek®a

3404
3004
2404
2004

1a0

M

2014-08-29  20M4-10-28 2041227 2015-02-25  2015-04-26  2015-06-25
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Sk PPM

S 5—60,000 ppm
BT 1—60,000 ppm
— &k 1—60,000 ppm

1—60,000 ppm

1—60,000 ppm

1—60,000 ppm

1—60,000 ppm

60—100,000ppm

500—100,000ppm
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PPMreport™

=2 PPMreport Qli‘

Duval Triangle Duval Triangle
Units: ®pm O%
# CH4 C2H4 C2H2
1] 4 1]

Hro B> oT WM
W02 2
|

C2H2: ppm 2 % 3 % B

<— % Acetylene (C2H2)

i T3 - Thermal faults, temperature al

Interpretation Notes |

MORGAN"
m SCHAFFER Gm

»




PPMreport

x| PPMreport Elilgl

Graphs Calibration #2
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PEICRUEHETR SN Selected analysis:

Report

Analysis ldentification
Equipment ID:
Serial Number:
Apparatus Type:
Designation:
Sampling Poirt:
Syringe ID:
Sampled By:
Date Sampled:
Qil Temperature:
Tank Pressure: 3
Analyzed By:
Date Acquired:
Instrument 1D:

Comment:

Measurement Results
H2 (Hydrogen)
CH4 (Methane)
CO (Carbon Monoxide)
CO2 (Carbon Dioxide)
C2H4 (Ethylene)
C2HE (Ethane)
C2H2 (Acetylene)
02 (Oxygen)
N2 (Nitrogen)
TDG:
TDCG:
THCG (O2M2):

THCG (P
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TRANSFORMER CHARACTERISTICS

2013-10-31 12:57:00 330 % _ g%¢igl¥ﬁﬁ;£

Duval Pentagon 1 Mineral Oils

Duval Triangle

Duval Pentagon

Rogers Ratios

|IEC 60599 Ratios

Doernenburg Ratios

Key Gas Analysis

ABNT NBR 7274:2012 Ratios

Mueller, Schliesing, Soldner Ratios (MSS Criteria)
Estimation of Degree of Polymerization

40% H2
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40% C2H4 m Mgl'l:"EFAFIE; d ‘u ;5

OBLE COMPANY

AD




Inside View 12 trEF 2B lirg

IEEE C57-104 IEEE
Guide for the Interpretation of Gases Generated in Oil-lmmersed Transformers

IEEE C57-106 IEEE
Guide for Acceptance and Maintenance of Insulating Oil in Equipment

IEEE C57-147 IEEE
Guide for Acceptance and Maintenance of Natural Ester Fluids in Transformers

IEC 60599 Mineral Oil-impregnated Electrical Equipment In Service
Guide to the Interpretation of Dissolved and Free Gases Analysis

IEC 60422 Mineral Insulating Oils.in Electrical Equipment
Supervision and Maintenance Guidance

IEEE C57-139 IEEE
Guide for Dissolved Gas Analysis in Transformer Load Tap Changers
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