Utilisation of Data in the Electricity Industry

Challenges and Opportunities
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Big Data

Professional Development Programme

How a transformer manufacturer
can help?



Traditional Future

AW i L S
l“h_w» p—— 1\ U\
i i s i e [ ol ] i Nl

own

§HWHH "

Sop 13 Sop 14 Sop 15 Sop 16 Sop 17 Sep 18 Sop 19

209

To date, Asset management had a strong reliance on individuals
knowledge and experience.

* This included a lot of work in manual data handling.

* Manually managing data is impossible when data is generated
every few minutes from technology deployed within a smart grid



» Manual data handling is time
consuming and stressful

» Impossible when new data comes
every few minutes or seconds




The close loop for “Big Data”
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Smart Sensors




ETEL Smart Transformer
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ETEL Smart Transformer

Ambient Temperature ( July 2016 - Jan 2017)
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Ambient Solar Irradiation ( July 2016 - Jan 2017)
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Weather dependent transformers!

Line Current A vs THDA vs Solar Irradiance (W/m?)

140 1400
——THD —Solar Irradiation
120 1200
100 1000
c
5 80 800 2
I =
60 600 5
°
v
40 400
20 200
0 0
31/12/20160:00  1/01/2017 0:00  2/01/20170:00  3/01/20170:00  4/01/20170:00  5/01/20170:00 ~ 6/01/2017 0:00  7/01/20170:00  8/01/2017 0:00  9/01/2017 0:00 ——Phase A Current Phase B Current  —Phase C current
80
70
«
o 60
S
0
Q
£ 50
s
2 a0
c
g
s 30
o
[
£ 2 !
o
10
0o

31/12/2016 18:00
1/01/2017 0:00
1/01/2017 6:00

1/01/2017 12:00
1/01/2017 18:00
2/01/2017 0:00
2/01/2017 6:00
2/01/2017 12:00
2/01/2017 18:00
3/01/2017 0:00

3/01/2017 6:00



ETEL Smart Transformer

TRANSFORMER TOP OIL TEMPERATURES
Latest: 60
\ . Top Oil [_] Top Gil Cale Haot Spat | Ambient
375°C 55
3101171251 p.m. 0 ]
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120117 10:25 am. =
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5 20
4 Specifications Latest: 2
=
Asset Number SMART200 ~ . 15 -
Serial Number 15326-203 38.4°C 0]
Rating 200 kVA 310117 12:51 p.m.
Voltage 11000 / 415 Average: 5

4 Telemetry Stats

37.2°C LE
Telemetry from: 30-Oct-2016 10:57 a.m.
Data Last Recieved: 28-Mar-2017 06:30 a.m. 54
Data Points: 21245 rows Maximum:

4 life 48 2 QC 10 1 T T T T T
Comissioned 02-Jul-2016 : 02-Jan 12:00 am. 09-Jan 12:00 a.m. 16-Jan 12:00 am. 23-Jan 12:00 am. 30-Jan 12:00 am.
Life Used (Estimated) 9 hours 52 minutes 12-01-17 05:45 a.m. DATE / TIME
Replacement Date (Estimate 02-Jul-2061

LOAD FACTOR LOAD FACTOR
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\ 40.0%
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=
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Average: 5]
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o
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41.0 % 02-Jan 12:00 am. 09-Jan 12:00 a.m. 16-Jan 12:00 am. 23-Jan 1200 am. 30-Jan 12:00 am.
2701-1709:20 p.m. DATE / TIME
LIFE REMAINING LIFE USED LIFE USED
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ETEL Smart Transformer

sttt e

10442-1442 A

DISSOLVED GAS ANALYIS FOR SERIAL NUMBER: 10442-1442

DGA | MOISTURE

GAS VALUES DUVAL PENTAGON 1 DUVAL PENTAGON 2
5,200.0 PPM 36,000.0 PPM 51,0000 PPM 76,000.0 PPM 0.1PPM
i I CZHZ CZHZ
H2 C2H6 CH4 C2H4 C2H2
TRENDS
90000 -|
H2 [V] caHs [V] cH4 [V] caH4 CZHZ‘ CH4 C2H4 CH4 C2H4
30000 -|
Area: T3 Area: C
70000 - Thermal faults > 700°C Thermal faults with carbonization of paper
Indicates thermal faults in oil caused by temperatures more than 700°C Generic interpretation here
60000 RESULTS
RESULT DATE ion (P1) ion (P2) H2 CHe  CHA C2H4 M2 Moisture | TestTe.. Comments
16/06/2010 Mo area:Point not in any  No area:Paint not in an... 01 01 01 01 01 7.0 130 New transformer - DGA normal
50000 1 5/02/2014 T:Thermal faults > 700°C T3H:Thermal faults in oil.. 39000 12,0000 350000 730000 2100 0.0 00 Possible coking in tap switch contacts, Reccomend immediate investigation.
¥ 14/03/2017 T:Thermal faults > 700°C C:Thermal faults with ca,. 52000 360000 51,0000 76,0000 01 0.0 0.0 As above and Carbonization of insulation paper surrounding the tap switch lead,
40000 -
30000
20000
10000 |
0 T T T T
2011 2013 2015 2017
Date =
= Edit Result = Mew Result




Impact of EV’s on transformers

Original Load Profile
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Impact of EV’s on transformers
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Transformers can be operated
above nameplate rating!!

=)

Transfarmer

MANUFACTURED TO AS 60076
KkVA [ 200
H.V. Volts (Ref) 11000
L.V. Volts (No Load) | 415-240
H.V. Amps 10.49
L.V. Amps 278.24
Phases 3
Type of Cooling ONAN
Frequency Hz 50
Yector Symbol R bentt .|
BiL {impulse/PF] kV 95/28
Temp Rise 0il/Wdg*C 15/60
O Litres 5¢

05/A2/2015 08:30




CBRM Health Index (HI)

* Numeric representation of the

o , Health Probability of
condition. Condition e Failure
* It takes into age, environment, Ba Hih
duty and condition info.
Poor Medium
* Generate a comparable
measure of condition in terms Fair Low
of end-of-life and probability Good Very low

of failure.



e Defects:
Leaning Pole,
Foundation

Expected life

) »

Location
factors —
Altitude, Pole Type
distance from
coast

Percentage of 11kV Overhead by HI Category
(Combined Conductor & Poles)

Current Health (FY18)
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Insulator Failures for Hills ZS Feeders

April 2015- May 2016

Legend

Insulator failure locations
Hills 111
Hills 112
Hills 113
Hills 114
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No. of Bird Strikes
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