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Distribution Transformer Monitoring

Appropriate Metering Solutions for
1) Loss Reduction
2) Asset Maintenance
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Introduction




Distribution transformers

« Converts MV to LV in a typical distribution grid
* Pole or plinth mounted or mini-substation type

* Maintenance and monitoring should be
undertaken to avoid transformer damage or
failure

» Operating Conditions have a large impact on the
longevity and possible failure




Utility Metering System

Generation Transmission Distribution

Loss*: 3-500 Loss*: 6-10%

Metering is done at Generators, Feeders and Consumers to measure losses

Class 0.2 Class 0.2/ Class 0.5 Class 0.5/ Class 1.0

Distribution
Transformers
are not
metered !!

*The above losses are based on global averages
and vary in each country / utility




Metering at Buffalo City Municipality

ESKOM Buffalo City Municipality
Class 0.2s / 0.5s Class 0.5s / Class 1.0
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Buffalo City Municipality: At a Glance

* Electricity is supplied via 31 supply points 0% 23%
located at Buffalo/Stafford, Mdantsane,
Pembroke, Port Rex, Stoneydrift and
Woodbrook

* Installed base of =#*=1800 Transformers
covering =% 46 localities (load centers) in
the Buffalo City administered area

* Ratings of these transformers vary from
5kVA to 1600kVA

e These transformers have been further

20%

14%

Categorized as per installation type: 201314 201415 201516  2016-17  2017-18  2018-19  2019-20  2020-21  2021-22*
o Pole Mounted : 551 —Total Loss ——Non Technical Loss
o Floor Mounted : 412 Source: Presentation by Buffalo @ SAPRA event Jun/Jul-2022
o Mini Sub : 836
o Total Consumers > 90,000 « Technical Loss: Constant ~ 6%
« Non Technical Losses are around 15%* over
Source: Inputs from Buffalo Municipality past 3-4 years (eXC|. 2019-20)

(NERSA standards specify this to be between 5-12%)




Why do we need to Meter Transformers
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Transformer Failure Analysis




Transformer Failures: Fishbone Analysis

Design

Poor

\ Quality
| External

Vandalism f
actors Mechanical i i i
For_eign Accidents
Objects

Broken

hi
Bushing Workmanship

How can meters help us here!!

Lightning / Overloading Poor PF
strikes
Faults Site
Voltage Conditions System Issues
Spikes

perating environment)

Unbalance / Neutral
Others Current

These are social or technical attributes and
are dealt accordingly by municipalities




Transformer Metering: Energy
Accounting Studies




Why do we need to Meter Transformers

« Feeders and consumers are metered

« Transformer metering is the missing piece of the puzzle in order to
perform studies on losses

“Appropriate Metering” can help with:
— Energy audits (identify loss pockets)

— Network Strengthening by linking >
customers to respective transformers — a fllflih & '
and Feeder - o AN

— Monitoring and Maintenance
— Audit compliance
— Customer Satisfaction




Meter Data or Actionable Reports

Date Interval Start Interval End Active(l) Total Active(E) Total Reactive(l) Reactive(E) Voltage L1-L2 Voltage L2-13 Voltage L3-11 Average Current Average Power Factor Inst Active Power (Total) All Phases Avg-Max  Reactive Power All Phases Avg-Max I
1
26- ————
. Date Interval Start Interval End Active(l) Total Active(E) Total Reactive(l) Reactive(E) Voltage L1-12 Voltage L2-L3 Voltage L3-L1 Average Current Average Power Factor Inst Active Power (Total) All Phases Avg-Max  Reactive Power All Phases Avg-Max
26- —
%- 2%- Date Interval Start Interval End Active(l) Total Active(E) Total Reactive(l) Reactive(E) Voltage L1-12 Voltage L2-L3 Voltage L3-L1 Average Current Average Power Factor Inst Active Power (Total) All Phases Avg-Max  Reactive Power All Phases Avg-Max
26- % 26- T Y 1.0 01 o 122 dllill FERT N AT R T-LY.} 10 2000 S0l
%- 26: 26-1 Date Interval Start Interval End Active(l) Total Active(E) Total Reactive(l) Reactive(E) Voltage L1-12 Voltage L2-L3 Voltage L3-L1 Average Current Average Power Factor Inst Active Power (Total) All Phases Avg-Max  Reactive Power All Phases Avg-Max
2- % 26-§ 26-12-18 15:00 16:00 819 - 17.7 - 11,104.0 11,101.0 11,160.0 - 1.0 200.0 50.0
2%- - o —
w4 % %Y 26124000 Interval Start Interval End Active(l) Total Active(E) Total Reactive(l) Reactive(E) Voltage L1-12 Voltage L2-L3 Voltage L3-L1 Average Current Average Power Factor Inst Active Power (Total) All Phases Avg-Max  Reactive Power All Phases Avg-Max I
: 264 26120 o oo S—
wq & g w12 0, Date IntervalStart Interval End Active(l) Total Amve(E] Total Reactive(l) Reactwe(E] Voltage 1112 Voltage L2-13 Voltage L3-11 Average Current Average Power Factor Inst Active Power (Total) All Phases Avg-Max  Reactive Power All Phases Avg-Max
% x4 2612 26'12' 26-12-18 15:00 16:00 819 17.7 11,104.0 11,1010 11,160.0 - 10 200.0 500
7y & 64| 2612 26'12' 26-12-18 16:00 17:00 1392 - 331 - 1,100 11,1200 11,1780 55 03 190.0 50.0
o X s o] BRE 17:00 18:00 075 - M9 - 1,040 110370 1L0970 43 10 150.0 50.0
ny 7 74| 12- 26'12' 26-12-18 18:00 19:00 100.6 - 30.7 - 11,0410 1,060 11,0980 51 10 1200 30.0
-y 2 a4 | 2612 26'12' 26-12-18 19:00 20:00 100.1 - 306 - 1,010 13,0110 11,0720 5.6 10 100.0 30.0
o X an ] BRE 20:00 21:00 73 - 300 - 1,040 110880 11,0980 43 09 100.0 30.0
7y 7 A 2712 26'12' 26-12-18 2100 22:00 76.3 - 30.0 - 1,030 11,0530 11,1200 42 03 80.0 30.0
g | 712 27'12' 26-12-18 2200 23:00 76.0 - 303 - 1,070 11,0240 11,0850 42 09 80.0 30.0
7 ¥ an 2%6-12-18 2:00 0:00 753 - 19 - 1,040 1,000 11,0810 41 09 80.0 0.0
27- 27- 71 27.12- i;i; 27-12-18 nnn 1.0 1129 _ AR N 11 NRA N 11 NARA N 111740 AR na 120.0 50.0
74 2 7 zng | 7B 1200 50.0
u Each met data |
of 21 5] 22| pan ach meter is a data logger
1 2] o0 271218 : : . 1200 50.0
o 7§ 7] 71
o744 27-12- 7712 27-12-18 4:00 5:00 118.2 - 511 - 11,161.0 11,163.0 11,219.0 6.7 0.9 120.0 50.0
s Il I [y ol TR 500 6:00 1189 - 515 - 11,1300 111340 11,1890 67 09 1300 50.0
Y 4 712 27'12' 27-12-18 £:00 7:00 1237 - 492 - 1,100 11,1050 11,1610 6.0 0.9 190.0 60.0
| nq A 712 27'12' 27-12-18 700 8:00 173 - 60.8 - 14,0390 1,430 11,0950 85 09 230.0 70.0
7y 2 o] zng | 7B 800 300 m4 - 613 - 109980 109920 11,0490 89 09 200 0.0
i; z- 4 712 27'12' 271218 9:00 10:00 1710 - 60.9 - 10,959.0 109580 11,0150 8.7 0.9 210.0 0.0
¢ |2 a1 d 0 s 1 e e oo Tt e o o 200 0
7y 4 7 7 ; 0 . o 230.0 80.0
121572 22) == A ble R I from ' '
o =fof et aaf 000 Actionable Reports creates intelligence fro
274 27 . = 2712 e N
27-12-18 1 ..
o] ] 7 Ty mp h m d
7 Y o 271218 1 t e Et er a.t a
5y 7] 7 27-12-
2. s 27.4 | 27-12- | 1 27-12-18 1 o o o PR FrReRe aaysavi iy e
: 27-12- 27-12-18 16:00 17:00 133.0 - 53.8 - 11,062.0 11,062.0 11,119.0 6.0 0.9
TS 74 2712 1 27-12-18 17:00 18:00 112.6 - 47.3 - 10,998.0 10,994.0 | 11,055.00 5.3 0.9
2w 2712 712 21-12-18 18:00 19:00 85.2 - 33.3 - 10,994.0 10,9910 11,053.0 3.7 0.9
% wd| 712 27'12' 27-12-18 19:00 20:00 67.5 - 2.9 - 10,950  10953.0 11,0200 36 0.9
28- e ¥ .
2.l 2812 7712 27-12-18 ! ! . - 3 - 11,001.0 10,996.0 11,058.0
2a- | 28-12- 1 27-12-18 ! ! . - . - 11,030.0 11,024.0 11,088.0
29-12- 2812 27-12-18 H ! ! - 3 - 11,008.0 11,003.0 11,067.0
28-12- 512 27-12-18 B : . - 3 - 11,016.0 11,011.0 11,0710

28-12-18 ! ! i - . - 11,039.0 11,057.0 11,116.0
28-12-

28-12-

28-12-18 ! i i - 2 - 11,079.0 11,0810 11,138.0
28-12-18 ! B . - . - 11,050.0 11,0910 11,148.0
28-12-18 : X . - . - 11,113.0 11,118.0 11,1740




Service: Energy Accounting, ldentify Loss

 T&D loss and commercial loss
* Network segment wise losses
» Substation losses
 Feederto DT

DT to consumer

» Areawise losses

* Web portal to access reports

* Identify high loss area/network
« Suggest corrective actions to be taken by utility

» Closely work with utility to improve Feeder/DT to
consumer tagging

11 KV feeder wise AT&C loss report

Feeder loss report

DT - Peried: 01032017 to 010402007
meterin
h | g Connected Billed energy and consumers Realisation and consumers
id e(;]?.lr'; | r? pth e Sir. no. |Feeder name IE:E';?I‘]H e ;_il.'nun;}umem Consumers = Billed energy = Billed amount  Consumers Realised amount ?‘I'IJC o
| y kg i [nos.) (kWh) {Rs}) (mos.) {Rs)
0SS pockKet on
th e fepe d er /area Division: Harris gan; Substation: 33/11 KV Ring Road
(refer to Grid 1 X0033335 - PAC - 285,538 LA i e F12.530 4132444 1.441 2,650,628
cod e) 2 X0033399 - G-1 ] 4020 4020 1,135,784 I —— ] 54 8,305,424 :
3 iﬁﬂﬂﬁﬂﬁﬂﬂﬂ - Krishna Nagar! G 750,805 1,720 478,401 4,205 567 1413 2810078 e
4 X0033374 - Shiv Katra 873,066 3T B42.615 7,123,368 2,884 5.586,319 15.42%
X0038774 - Sub Station 1405
Feeder (Ring Road)
X0033872 - G-32 1,480,242 BG4 8,564 1,847,008 12,838,255 8445102 13.64%

X0033837 - MES
X0033324 - Lal Banghow

408,772

1,174,500 3180 3,180 780,793 6,087 637



Transformer — Consumer Loss Report

Customers are linked to each transformer
and collection performance monitored

]
]
DT-Consumer energy mismatch report (Mont SEC UN,E
Study Period: 01-Apr-2021 to 01-May-2021 [Version: 1)
5 OT Raing| O et Energy o dmemund Billed Energy | EMOY Biled Amount | Realised | Billing Collection
AT R

s | ¥ bl ey s mvy( e I e e o ] il KT | S—"
3 1145-Maharaja Marble Soni NM 250 Xx0503502] 22338 &33 Ek! ¢ 9282 13074 595 00021.34 1081088 4147 9097

Hospital Road Shastri Na
4 1433-Govemment Hospdal Ke 1433 250 X0503476] 332818 100 108 5 25700 75818 27 22788015  -1431240 2 104 85

Piche New Housing Boar
5 1151.8.0-11 Kanal Park New 1151 180 X0503812] 14800.8 el 3 3 14048 814.8 54 120500.70 8240.00 M8 9354

Housing Board Shastn
8 1883-Soni Hospital Road 1883 100 X0504375] 151484 57 57 3 14404 8524 43 12345200 1244213 0.7 9030

Bhiwara
7 1147-Sawarlya Mandir Shastri 1147 250 X0503407] 25527.2 1 0 1 21808 7102 145 191111.10 813305 8544 10275

Nagar Bhiwara
§ 1148-Opp. C211 K Samne 1148 250 x0%0%e88] 2020 283324 0.7 830229 0 N 100

Shastni Nagar Bhiwara

Future linkage with

Energy Mismatch at each Collection Efficiency and
transformer level is monitored AT&C losses




Management Information System (MIS)
Reporting for Maintenance and
Monitoring




Kenya: Transformer Failure & Concerns
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Design
10.5% Poor Quality
External —
Vandalism == /
facto rs Mechanical

Foreign Objects
0.5%

14%

Lightning strikes  =——p

Voltage Spikes ==

—

Faults

14%
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Accidents \
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Health Reports from Transformer Meters

The following reports are produced to address the requirements
— Unbalance Reports (Voltage and Current)
— Operation & Reliability Report

Let us review these reports




Voltage Unbalance




Voltage Unbalance Report

Unbalancing report of distribution transformers
Period: 01-Mar-2020 to 01-Apr-2020

Neutral i i %
. Meter Rated Maximum voltage (V) Minimum voltage (V)  Maximum current (A) Minimum current (A) c:l:Jrer:l Maximum neutral current condition Re:f:::‘::::?y\:;lse Voltage % Max
nol DT location details = serial capacity at max ‘ gradient voltage
' number  (kVA) demand Current  Load Date & time atpeak gradient
R Y B R Y B R Y B R Y B ) (A) (KVA) | (ddimmlyy hh:mm) R Y B KA
Feeder: Naya Bazar Section: Chakulia 1
1 AR.Chemicals X0346687 200 257 250 254 218 218 216 28 28 26 0 1 0 4 13 6 07-03-20 11:30 g 17s 24 218 9.27
2 Amlagora Gousala X0344059 100 280 256 258 240 223 220 2 19 18 0 0 0 3 8 1 13-03-20 12:30 53 46 201 -5.64 -1045
3  Amlagora NearDP.Rice x0344516 100 208 289 208 252 251 250 54 54 60 0 0 0 B 17 15 06-03-20 10:30 % 95 109 1318 291
Mil
4 Amlagora D.P.Rice Mill X0344188 100 255 255 249 245 186 82 110 116 108 0 0 0 6 16 2 12-03-20 14:30 105 97 9 5.36 2864
5 g”;'ﬂgﬁfﬂ Near Middi X0344486 100 249 268 252 2¥ 2 24 32 86 1 6 0 0 4 99 28 27-03-20 09:30 918 40 -0.55 35.09
C00
6  Bajpayee Nagar 1 X0346698 200 244 260 249 209 225 219 82 105 40 3 3 12 61 66 38 14-03-20 06:30 110 143 47 1.64 9.18
7  Bajpayee Nagar 2 X0344267 26 250 256 252 220 219 214 11 H 51 3 6 15 32 52 18 01-03-20 12:00 46 0 184 0.55 9.09
8 Eajra"g Udyog Naya  x0344376 63 283 278 285 2% 237 237 105 108 13 0 0 0 7 13 80 27-03-20 01:30 9% 100 104 -7.82 -17.73
azar
9  BsnlTower NayaBazar X0344461 25 258 252 256 220 221 218 10 8 10 0 0 1 1 7 5 15-03-20 14:00 102 8 13 1.64 8.36
10 Chouthia 1 X0344215 25 254 257 258 18 144 243 30 34 4 0 0 0 3 10 22 14-03-20 14:00 118 9 90 418 2973

Zoom In




Voltage Unbalance Report

Unbalancing report of distribution transformers

-

Period: 01-Mar-2020 to 01-Ape-202C

Meter Rated Maximum voltage (V) Minimum voltage (V)

St Let’s investigate this

o DT location details  serial capacity

number (kVA) p Y B R Y 5 Scenal‘iO

Feeder: Naya Bazar Section: Chakuhia 1
R Cheric X032068 - - . 218 .
2 A 3 | 3 X034 08! Z 2% V. 24 22 22
3 Ambgoa N Rice X0344 g -
"l

4 miaaora DP. Rice M %0344 1f . 25 oF, £s X L

5 A ):}', wear '-' L Aeaatt ss‘_ &L - 4 235

- = I XUas 54 X 285 Y, 1

7 Bajpayes Nagar 2 X0344267 25 250 2% 22 21 19 214 This is the area of attention for

BaangUcyog Noya  yoneanrs 63 D23 278 288 2% 2 3 the operations team




Unbalance Report: Voltage Analysis...

120

. While Voltages are generally high, the

high voltage violation occurs for only a
40 small percentage of time




IS...

Voltage Analys

Unbalance Report
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This is an occasional event and

(sy0on) abejopn

7

ACTOM

hence no action is required




Current Unbalance




Unbalance Report: Current(A) Analysis

Unbalancing report of distribution transformers
Period: 01-Mar-2020 to 01-Apr-2020

Neutral i i %
. Meter Rated Maximum voltage (V) Minimum voltage (V) § Maximum current (A) Minimum current (A) CL?:‘ETI Maximum neutral current condition Refél;:lz?::?y\:alse ltage % Max
nol DT location details ~ serial capacity at max . dient voltage
' number  (kVA) demand Current  Load Date & time peak gradient
ROy B ORYOBQRR OV OB R OY BTN ® kA @mmyyhhemm) R Y B Ry
Feeder: Naya Bazar Section: Chakulia 1
1 AR.Chemicals X0346687 200 257 250 254 218 218 216 28 28 26 0 1 0 4 13 6 07-03-20 11:30 g 17s 24 218 9.27
2 Amlagora Gousala X0344059 100 280 256 258 240 223 220 2 19 18 0 0 0 3 8 1 13-03-20 12:30 53 46 201 -5.64 -1045
3 Amlagora NearD.P.Rice x0344516 100 298 289 298 252 251 250 54 54 60 0 0 0 6 17 15 (9-03-20 10:30 9% 9% 109 -1318 2291
Mill
4 Amlagora D.P.Rice Mill X0344188 100 255 255 249 245 186 82 110 116 108 0 0 0 6 16 2 12-03-20 14:30 105 97 9 5.36 2864
5 g”;'ﬂgﬂfﬂ Near Middi X0344486 100 249 268 252 2¥ 2 24 32 86 1 6 0 0 4 99 28 27-03-20 09:30 918 40 -0.55 35.09
C00
6  Bajpayee Nagar 1 X0346698 200 244 260 249 209 225 219 82 105 40 3 3 12 61 66 38 14-03-20 06:30 110 143 47 1.64 9.18
7  Bajpayee Nagar 2 X0344267 26 250 256 252 220 219 214 11 H 51 3 6 15 32 52 18 01-03-20 12:00 46 0 184 0.55 9.09
8 EGJWQ Udyog Naya  x0344376 63 283 278 285 236 237 237 105 108 13 0 0 0 7 13 80 27-03-20 01:30 9% 100 104 -7.82 -17.73
azar
9  BsnlTower NayaBazar X0344461 25 258 252 256 220 221 218 10 8 10 0 0 1 1 7 5 15-03-20 14:00 102 8 13 1.64 8.36
10 Chouthia 1 X0344215 25 254 257 258 18 144 243 30 34 4 0 0 0 3 10 22 14-03-20 14:00 118 9 90 418 2973

Zoom In




Unbalance Report: Current(A) Analysis

The maximum and

o7 Neutral , = elative phase wid .. .
Maximum current (A) ~ Minimum current (A) . .. Maximum neutral current condition unbalance (%) minimum current just
at max ‘ tells about loading &
Q Y : : Y g  demand Current Load Date & time

load variation in each
Distribution
Transformer.

(A) (A) (kVA) ' (dd/mmlyy hh:mnf)

28 28 26 ] 1 0 4 07-03-20 1130
21 19 18 i ] 0 L . . ) )

his is not an indicator
54 54 ] 0 0 0

of unbalance !!

110 116 108 0 0 i
32 86 1 ] ] 0 27-03-20 0%:30 g 18 4(
g2 105 40 H 12 &1 B 38 14-03-20 06Y30 10 143 47
" 3| 51 3 B 15 32 52 18 01-03-2012:40 46 [ 184
10 8 10 0 0 : 1 7 5 15-03-20 14:00 interest/attention for

0 0M M 0 0 0 3 0 2 1403201400 the operations team




Unbalance Report: Current(A) Analysis

Neutral

Mavimiim surran tIAN Minimiim Aurran t AN Mavimiim nan tral Auirran t rnnrﬁﬁon elative phase wi

unbalance (%)

The unbalance has
to be measured
over a period of
time in order to

undertake
maintenance
activity




Unbalance Report: Neutral Current(A) Analysis

Neutral i i i
Maximum current (A) Minimum current (A) c:rurer:t aximum neutral dyrrent condition Reta:;aels:::((:;lse ngh neutral current
at max indicates danger of
demand fCurrent  Load ate & time i
Ry B Ry B LT WA | (@d\myyhhmm)| R | Y B floating Voltages for
consumers unless
thereis:
28 28 2 0 1 0 oY32011:30 81 175 44 « A full rated
21 19 18 ] 0 0 3 8 1 13-43-2012:30 53 4 20 neutra| Conductor
54 54 60 0 0 0 B 17 15 09-08-20 10:30 % 95 109  Proper earthing
10 116 108 0 0 0 6 16 2 1:#-20 1430 105 97 99
2 86 1 6 0 0 4 99 28 2-p200930 79 181 40 This requires month
B 105 40 3 M 12 Jo200630 10 143 47 on month analysis
1 3 51 3 6 15 003201200 46 70 184
105 108 113 0 0 0 f-032001:30 95 100 104
10 8 10 0 0 - 1 15-032014:00 102 86 113

30 4 kY 0 0 0 3 14-03-20 14:00 118 91 80




Operation and Reliability Report




Operation & Reliability Report...

SECUSE

Operation and reliability report: distributiordtransformers
Period: 01-Mar-2020 to 01-Apr-2020 ( Total hours: 744 )

Meter B Rated Maximum power demand Minimum power demand Loading condition (% time) Interruptions Dgta
Sr. " . ; g ower Load available
no. B tociuion delts sorial RERSEH Date & time Date & time actor factor duration
. 0, 0, 0, 0, H

number § (kVA) kVA KW KVAr (i Bl kVA | kW kVAr (dd-mm-yy himin) <20% 2080 % 80-95% >95% Nos. ' Duration (hh:mm)
3 Amlagora Near D.P. Rice Mill X0344516 100 46 K] 09-03-20 16:00 0.00 0.02 0.02 29-03-20 19:30 88.0 12.0 0.0 00 069 013 19 17:30 744:00
B Amlagora D.P. Rice Mill X0344188 100 75 64 39 15-03-20 09:30 0.00 0.2 0.02 31-03-20 23:30 83.1 16.9 0.0 00 076 011 19 18:30 744:00
5 Amlagora Near Middil School X0344486 100 29 29 1 31-03-20 21:00 0.04 0.00 0.00 03-03-20 23:30 62.9 371 0.0 00 1.00 055 18 17:00 744:00
6 Bajpayee Nagar 1 X0346698 200 49 48 10 29-03-20 20:00 0.20 0.00 0.00 05-03-20 00:00 94.0 6.0 0.0 00 098 062 22 21:00 744:00
7 Bajpayee Nagar 2 X0344267 2% 2 20 6 29-03-20 15:00 0.00 0.02 0.02 18-03-20 19:30 18 97.9 0.3 00 097 053 19 19:30 744:00
8 Bajrang Udyog Naya Bazar X0344376 63 84 63 56 03-03-20 00:00 0.00 0.02 0.02 31-03-20 23:30 66.8 8.8 28 216 067 022 19 19:30 744:00
9 Bsnl Tower Naya Bazar X0344461 25 7 7 1 01-03-20 16:30 0.00 0.00 0.0 05-03-20 06:30 97.8 2.2 0.0 00 100 051 19 19:00 744:00

Zoom In




Operation & Reliability Report...

Rated Maximum power demand Minimum power demand Loading condition (% time)
E?E\?E]w WA KW VAT d_?rfr:“"_y&vt;ﬁfmm} VA KW KVAY d_?ﬂ*‘:_:; ‘;’;‘fmm] 0% 20-80% 80-95% >95%
100 46 » 29 09-03-20 16:00 0.00 0.02 0.02 29-03-20 19:30 88.0 12.0 0.0 0.0
100 75 64 1&1 15-03-20 09:30 0.00 002 0.02 31-03-20 23:30 83.1 Tﬂi.g 0.0 0.0
100 29 29 :1 31-03-20 21:00 004 000 0.00 03-03-20 23:30 62.9 : 37.1 0.0 0.0
200 49 48 iD 29-03-20 20:00 020 000 0.0 05-03-20 00:00 94.0 : 6.0 0.0 0.0
25 21 20 :E 29-03-20 15:00 000 0.02 0.02 18-03-20 19:30 :

03-03-20 00:00 000 002 0.02 31-03-20 23:30

25 7 7 1 01-03-20 16:30 0.00 0.00 0.00 05-03-20 06:30

Transformer is overloaded An immediate action on the
transformer has to be initiated

The pattern is consistent over the month (Upgrade / Replacement )




Operation & Reliability Report...

SECUSE

Operation and reliability report: distribution transformers
Period: 01-Mar-2020 to 01-Apr-2020 ( Total hours: 744 )

Meter  Rated Maximum power demand Minimum power demand Loading condition (% time) Interruptions Dgta
Sr. . " s 5 Power Logy ailable
no D ocation delis saal | capactly Date & time Date & time factor fgftor ration
. [) 80 0 059 5050 ¢

number  (kVA) KVA kW KVAr (dcmmeyy hiemm) kVA kW kVAr (dd-mim-yy hhemm) <20% 20-80% 80-95% >95% Nos. Duration $h:mm)
3 Amlagora Near D.P. Rice Mill X0344516 100 46 35 29 09-03-20 16:00 0.00 0.02 0.02 29-03-20 19:30 88.0 12.0 0.0 0.0 744:00
4 Amlagora D.P. Rice Mill X0344188 100 75 64 39 15-03-20 09:30 0.00 0.02 0.02 31-03-20 23:30 83.1 16.9 0.0 0.0 19 18:30 744:00
5 Amlagora Near Middil School X0344486 100 29 29 1 31-03-20 21:00 0.04 0.00 0.0 03-03-20 23:30 62.9 371 0.0 17:00 744:00
6 Bajpayee Nagar 1 X0346698 200 4 29-03-20 20:00 05-03-20 00:00 744:00
7 Bajpayee Nagar 2 X0344267 19:30 744:00
8 Bajrang Udyog Naya Bazar X0344376 19 19:30 744:00
9 Bsnl Tower Naya Bazar X0344461 o T y 1 UT-US-2U 10.0U U0 0.00 000 SR ATy or- 19 19:00 744:00

Count and Duration of Power Failure:
Used for SAIFI / SAIDI / CAIDI

Grid code mandates reporting on e parameters

l

ormer is constantly low.
‘he nature of load in the
recommended.

e A

All transformers recorded > 18 interruptions

« 18 interruptions for 17:00 hrs can be associated with
upstream failure

« Transformers >18 interruptions can be associated with
additional downstream failure




Benefits of Metering Transformers

 Distribution Transformer Metering is not just kWh metering

* A meter at a transformer backed with suitable application
can help with:

— Monitoring i

— Maintenance

— Audit compliance I I

— Feeder — DT- Customer linkage

— Energy audits —

— Customer satisfaction “Appropriate Metering”

backed by “MIS reporting”
services is the key




Solution




Appropriate metering (DT Meter feature)

: : Meters are designed considering
ObjECtIVES of DT meter these requirements / application.

Transformer loading trend

Phase unbalancing
Supply quality & reliability

Segregation of upstream &
downstream reliability

Fault identifications

Load flow studies Services offered for more than
300,000 Distribution
Monitor Reactive energy Transformers
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Software as a Service

Feeder/Distribution Transformer health monitoring
Web Portal for monitoring

« Daily Feeder/DT health parameter monitoring Graphical

* Feeder/DT consumption representation
« DT phase unbalancing Tabular

« Feeder/DT over loading and under loading representation

/

° Feeder/DT OUtage Home > Dashboard > Dashboard for mobile app > DT health
‘ DT health T
. 3 Select Area Select Date
Web portal (sample view) / o
ud B 71612020
Dashboard " | ] MePDcL
. -5 serneL DT health chart
Area selection O
’ Arwal
E Bakhtiyarpur
Feeder consumption Feeder health DT health
v |/ Barh
» |/ Bhabhua
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'V Binta DT health details
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s (7] B Dit Gandhi Maidan 0 0 XO079EE51 03 060 3040 4240
012 Thana Mare Near Kabristan m 34 XDTOREEE 09 065 7560 4390

» [/ Denri D12 Sanjay Singh Tractors 496 X0738254 062




Conclusion




Case studies : Northern India Utility

>20% reduction
Percentage reduction in DT failures in failure rate

Benefits s
Scope of work bR I
» Feeder & DT metering supply &
installation |
« AMR and data analysis 201213 201314 201415 201516 201617 2017-18 201819 2019-20

. (Projected)
 Feeder wise loss assessment

» Feeder/DT health analysis
. . B Overloaded DTs Unbalanced DTs
* Field & data centre services m
Reduction in
98 Overloaded/ Unbalance
Area of Supply by regular monitoring
e Distribution Transformer : ~5,000
 Feeders: 560
e Substations : 90 I 1
e Consumers : ~500,000 I 34
n Ll
NN W N
¥ £




Case Study: Eastern Indian Utility

Scope of work Benefits
* Feeder & DT metering supply & * Reduces technical & commercial losses from
installation 43.4% to 27.2% in 4yrs.
* Monthly reading and data « Maintain losses in the range of 28%-32%
analysis between FY12-FY2015.
« Total and commercial loss * DT health monitoring in terms of DT phase
« Feeder/DT health analysis unbalancing and over/under loading.
Trend of technical & commercial |
losses (%) 20% loss
Area Covered 45 :
reduction
» Distribution Transformer : 28,000 40
« Feeders : 3500 337 15% loss

) .
« Admin areas : 5 zones/65 divisions 7 ==/ reduction

e Consumers: 2.2 million

25 -

Source: Press Information Bureau, Government of Continuous monitoring iS the key”
India, Ministry of Power in 2013.




Conclusion

Transformers are Eyes and Ears of any Municipality

“Appropriate Metering” backed by “Actionable Service Reports” can
help municipalities in improving overall system efficiency
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