Relay & Control Panels supplied to MEPCO & IESCO

EPESOL has vast and proven record in the field of Protection & Gontrol. Ong of the mile Stones EPESOL has accomplished this quarter is supply of
refay panels type APJ & #P4to MEPCO and control panel type £FJ0 to [ESCO, manufactured and assembled at Panel Manufacturing Shop located
at Theater Road, Bedian - Lahore. A team of talented and experienced enineers and technicians have worked day in and day out to generate quality
results. “This is a remarkablg effort indeed and helped company arow further . CED praised the team. Mr. Nagem-ul-Hag who set up the shop o
years back has been leading the manufacturing team since.
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EPESOL achieved another milestone in this quarter when our commissioning engineers
successfully completed commissioning of their-own supplisd AC/OC, control and synchronizing
pangls at 220kV Rohri Geid station. Our team of engineers Worked on war footing basis in close
collaboration with enginegrs of NTOC (S, 186 and My/s Chint til energization of all 220kV bays duly acknowledged
and appreciated by all quarters of NTOC.

EPESOL DAY has been celebrated with loads of fun, excitement and beautiful memories. The event took place on Nov 8, 2014 at GHANGA MANGA resort. A
ofill of excitement already Swept across En employaes and their families when news related & trip floated in the office. All asanoements were complated
twu days before for the destination PTOC, CHANGA MANGA. The day came and everyone Started the journey with fresh morning and blooming smiles on their
| Iaﬂﬂs It was planned to reach the spot atl0:00am and as expected each ong was there on time. Everyong was dressed-up in casual and there was joy all around. The day Kicked off with a
mmket mateh: wonderful displayof passion & entertainment. GED. Team Laads with their Engmaﬂrs & Taehnicians all participated aetively in it. Chats, gossips and [aughters. Everyone was treated inthe eaual way. No ong
was boss there. Parallel activities were going.on. Ladies along with the children stayed on the next side of ground and they enjoyed this tima in their own way. Next session was planned to visit a nearby lake followed by a ride of
train. Families moved quickly in their arranged conveyance at the desired spot. That was really something adventurous with lots of photo Shoats and selfies, Mnemonics and puns were inair during theride which made it more
enchanting for everyone. This entire activity was almost of ong hour and then lunch time started. Lunch was serumptious and dalielous, AFter lunch, gift session was started. This Session was ed by the GO Mr. Akhlag Ahma. Gifts
were distributed among Singles & Families. Special prizes Were given to each child, Lastly, its the time to conclude this memorable ceremony with a heavy heart. In fact, this s (e beginning of a sueeess story that will continue
for many more years. With a new year.of our journey, we arg going to face more challenges, opportunities, oreater Success - and the memonies.— A memair by Engr. Wagar Hussain Mallk
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Field Services team has done R, SFRA & TR test of PTs I&shng ofal
relays from oenerator to breaker failure protection and testing of PF, Watts, Var,
Frequency, Current. Voltaoe & EMs at PakGen, Pakistan

At ARAMCO sites of Abaain, Juaymah & Shehdum our Engineers performed
generator, motor, fransformer, feeder, bieaker failure, Synchronizing, bushar
ant other relays and instrument testing & replacament in record time,

VA
0.5 MW Three Gorges First Wind Farm Project, Jhimpir, Sindh - g :

The project included relay configuration, parameter settings and ﬂ: |
coordination of elays at 33KV and 132KV systems, including Ling e et
¥4 Protection System, Transformer Proteetion System, Low

e [mpedance Bushar Protection System. and Over Gurrent & Earth
Fault Protection System.

installation and commissioning at Korangi PP Karachi, Pakistan

[ 2014 EPESOL® (Pt Ltd. Al rights reserved. It fas been made sure that the information in this issus is accurate, however printing or clerical errars may b present. EPESOL® is a registered trademark of EPESOL [Pt ] Lbd. registered in Pakistan,
EPE SOL®p vt Ltd UAEQatar UK andforother countries. Any mentioning of 2 oroup, company or organization is their respective trademark. Meationing of third-party products and information neither gualify for endorsement nor recommendstion. EPESOL does
not take any respansibility with repard to the use or performance of those mentioned.

Most recently our team has finished a oioantic task of 2 160 relays modification,
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Transrormer DGA

INTERPRETATION TECHNIQUES & TECHNOLOGIES

PagT -l

Engr. Noor Al Huda
Team LEAD - DESIGN
Editor - EPETribune
EPESOL Pvt. Ltd.

Introduction

Transformer DGA or Dissolved Gas Analysis is & condition-monitoring technique with the

objective to provide the owner with positive and

useful information concerning the health and

serviceability of transformer by analyzing the gases generated within the transformer. These
gases, also known as key gases, are outcome of chemical degradation of transformer insulation
system by normal or abnormal operating conditions and tend to dissolve in the oil. To understand
what kind of information DGA can yield is tantamount to understanding how the DGA data is

analyzed and interpreted in terms of transformer
results is often complex and should always
ransformer insulation maintenance personnel.

serviceability. Howaver, interpretation of DGA
be done with care, involving experienced
e very purpose of this article is to discuss

various interpretation tachniques according to two international standards, viz., IEC 60539 &

EEE 657104 and technology available to perform
nart-2 the technology.

DGA according to |

e analysis. Part-| covers the techniques, and

EEE & [EC:

Alltransformers in operation produce gases to some extent and the fundamental outcome of DGA
1S o discriminate between normal and abnormal conditions based on the percentage of
dissolved key gases in various samples of the transformer oil. This production of gases within a

transformer has resemblance with an oil refinery, where different gases begin forming at
specific. temperatures either by decomposition of mineral oil or cellulosic paper-insulation.

able-1lists key gases produced in the il anked by the energy required to produce each. Table-2

Ists the key oases that are produced when a fault oceurs near the celliulosic paper insulation.
Energy Combustible /

e e i e | [y e

Hydrogen H, Combustible L Oxygen 0, gu:?;hustihle

Methane CH, Combustible = Nom- .

Ethane C.H, Combustible Carbon Dioxide G i stib ko

At |, | Compuse | iemsny | ommmah, | S0 ot

Table-] Table-2
+ TDC6 Method (1EEE):

Total dissolved combustible gas (TDCGJ, by definition, i the sum of the individual combustible
gas concentrations. Symbolically speaking, 006 =H, + CH_+ C H, + CH, +
C,H. + GO, InFEE C57J04,  fourleve erterion exsts to classify rsks o transformers
when there is no previous dissolved gas history, If 8 previous analysis exists, it should be

reviewed to determine if the situation is stable

or unstable. Table-d lists the dissolved gas

concentrations in ppm for the individual gases and TOCG for various Conditions and conclusion

basad on indicated condition.

\Condition H, |cH, |C.H |CH,|C

.Hg| CO | CO, |TDCG |Conclusion

Condition1 |<lll |<I0 (<3 |<B0 |<Bi |<&@0 |<&l |<Id

SalifctoryGoeraton

Condition2 |00 [Z-400 (3650 [5H00 (66900  [35MG70 (75004000 [72-820  [Tremd Study

Condition 3 [J[HB0 0HIO0 [5H80  |I0F200 |IDFSa0 (571400 |AOCHODOO |162-4630  |Immediate Action

Condition 4 |=H00 =000 (=60 |=Z00 =00 |=1400 |=10000 |~ 4640

Crances of Failure

Table

-

References: |

Table-4 indicates the recommended initial sampling intervals for various levels and rate of
generation of TOCG. An increasing oas formation indicates a problem of increasing Severity: and
therefore, a Shorter sampling interval is recommended by the standard. The standard also
outlines a procedure to calculate the TOCG rates and may be referred to for further consultation
Standard also dictates standard operating procedures based on engineering judgment of these
conditions that vary from continuation of normal operation, to consultation with manufacturer,
and finally to removal of transformer

comton | ™ | onimy fneet” | ON SEVGE 0 WOR! coS
30 bty | Soenarios. For example, if @

Conditions ppafoo oo _pely 1 ransformer has & 0CG level of 300
| WP weekly | [ and generates gas ata constant
e e rate below 10 ppm per day, it should

. ] >30 Monthly | g sampled quarterly, and the
e P S {owmeny ] Opbrator ShoUld follow  the
Contitions (<70 hass —lowssteniy | roCOMMended procedure. If the rate
Y L a0 |annual | ifcreases to 30 ppm per day but

“Table -4 remains constant, the operator
should now sample monthly. In case of condition d and condition 4, the sampling intervals
reduce from monthly to daily depending upon TDGE rate and levels.

- Koy Gas Method[IEEE):

The Key Gas Method, represented in IEEE G57.104, is a method for determination of fault types
Tom the gases that are typical, or precominant, at various temperatures. Ihe method refates the
ey gases to different fault types by using the percentage for the combustible gases. The Key
Gas Method considers the following four general fault types:

|, Thermal fault due to overheated oil

2. Thermal fault due to overheated cellulose

3. Electrical fault due to corona

4, Electrical fault due to arcing
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Figure-1. 2, 3 and 4 show histograms over the main decomposition products for each of the four fault types.

IEC 60538 Mineral oil-impragnated electrical quipment in service - Guide to the intarpretation of dissalved and free gases analysis /

- Doernenburg Ratio Method (IEEE]:

The Doernenburg ratio method sugaests the existence of three genaral types of faults: thermal

decomposition, corona and arcing. Figure-b illustrates a flowchart representation of the method.
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- Rogers Ratio Method [IEEE]:

The Rogers ratio method follows the same general procedure as the Doernenburg method,
except only threg ratios, CH, /H,, C.H,/C.H, & C_H /C H, art lsed. The
validity of this method is based on correlation of the resuts of a much larger number of failure
investigations with the gas analysis for each case. But, as with the Doernenburg method, the
Rogers ratios can give ratios that do not fit into the diagnostic codes, and one must decide that
the transformer may has a problem from the total amount of gas. The upper section of Table-51s
used to assin each ratio a cods, 0, Tor 2, depending on which range the ratio belongs. Then one
can identify the sugoested fault type by comparing the obtained code combination with thosg in
the lower section of the table.

Range of ratios

C.H,/CH, |ICH,/H, |C.H,/C_Hg

<0.1 0 1 o
0.1-1

1-3

>3

Characteristic fault
No fault

PD of low enerqgy
PD of high energy
Discharge of low energy, arcing 1
Discharge of high energy, arcing
Hot spots t <150°C

Hot spots 150 <t < 300°C

Hot spots 300°C < t < 700°C

Hot spots t >700°C
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Table -5

- Ratio Method (1EC):

Ihe IEG Ratio method utilizes five gases H,, CH,, C_H,, C,H, and C_H,. Thest
Jases are sed [0 produce & [hreg gas ratios: C,H /C H, CH /H, and
C,H._/CH, . The method i vey similar to the Rogers Retio method. Table- shows the IE
standai for interprting fault type and gives the values for three ey-gase ratios. Figure-

[ ] | (] i
shows graphical representation of the ratio method.
[ T TcHjcH,  |eagE,  [CHJcHs
PD Partial dizcharges | Man-gi gnificant €01 =043
In Discharges of low anarogy |>1 D.1-0.5
Dz Discharges of high enaroy o.6-2.5 o.1—1 >3
T1 Thermal fault ¢ <300°C | Mon-significant =1 but Mon-significant 1
i Thermal fault 300 "C <t <700°C l=oa =1 1—4
T3 Thermal fault t =700 'C |ena

Tabla - 6

IEEF St Co7 104, IEEE Guido for the Intarpretation of gases penerated in Oi-immersed Transformers
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Figure - 6

- Duval Triangle (1EC):

tis & graphical method which utiizes the relative percentages of the threg fault gases CH.
C,H, and C_H . The ratios are plotted as a poin in a {riangular coordinate System on &
riangular chart hich is ivided in different Fault zones as Shown in Figure-7, This figure can be
translated in a table that gives the limits of each fault which are Summarized in Table-r. The
method should be applied only when there is Some suspicion of a fault based on an increase in
combustible gas or some other suspicious symptom. If reasonably stable concentrations of the
gases are present before the onset of the suspected fault, it Is advisable to subtract out the
packground concentrations. A drawback of this method is that it will always suggest a fault even
when none is present. The coordinates in the Duval Triangle are computed as following:
ACH, = 1000/ (c+y+2k e |, = 100y/(x+y+2) e K, = 1002/(x+y+1)
WhereX=C_H.;y=C,H,;7=CH, inmicrolitres per it

Limits of Zones I. ble - T
PD |98 % CH, alig
Di 23%C.H,  13%CH,
D2 |23% C,H, 13% C.H, [38% C.H, |20% C.,H;
T1 (4% CH, 10% C.H,
T2 |4%CH, 10% C,H, |50%C.H, i
T3 |15 % C.H, 50% C;.H,
80 ;‘L
A G _/
%CHs / ' \, % CaHs
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Conclusion

Itis underscored in the Standards that the analysis of the key gases and interpretation of their
significance is not a science, for their presence and quantity are also depending on nUMEroUS
equipment variables such as type, location, and temperature of the fault: Solubility and degree of
saturation of various oases in oil: the type of oil preservation system: the type and rate of oil
circulation; the kinds of material in contact with the fault: and finally, variables associated with
the sampling and measuring procedures themselves. IEC & IEEE standards are, in general,
advisory in nature and aid in interpretation of DGA results, which together with further field
inspections and experienced personnel judgment can give an answer to what is going on inside
a suspected unhealthy transformer.

([ The second part of the article will continue in the next EPETribune due the length of the article./
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