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SASKATCHEWAN'’S PRIMARY ELECTRICITY SUPPLIER

545,000
CUSTOMERS

5,246 MW
CAPACITY

157,000 KM OF
POWER LINES

3,910 MW HIT ON
DEC. 30, 2021
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SASKPOWER SYSTEM MAP

.m‘. --------- . Stony Rapids
. TOTAL AVAILABLE GENERATING CAPACITY AS AT MARCH 31, 2022:
5,246 MEGAWATTS (MW)

Northwest Territories

= HYDRO - 19%
989 MW (Hydro and Hydro Imports)

= WIND - 12%
629 MW

| = COAL - 24%
1,281 MW
' = NATURAL GAS - 41%

2,160 MW

= OTHER - 4%
187 MW (Coal with CCS, Solar, Flare Gas,

Waste Heat, Landfill Gas, Biomass)

Albertq

United States of America
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SOME HISTORY

* CEA PD project with Ontario Hydro
Research Division - 1981

Date 1981-03-04
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Subject: CEA/Ontasio Hydno Pantial Discharge Anafyzen T@&PQQ_ g ol - : AhREISCHAB_QE

AMPLIFIER
GAIN

- EXCITER Noise DELETER

£ 8 =

OFF.

Annangements have now been finafized to have Mr. Greg Stone of Ontario
Hydno come to Sashatchewan to give a presentation and demonstration on ithe
Latest developments assoclated with Parntial chhwage Testing of rotating
machinery.
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The presentation and demonstration will take place 1981-03-16,
Monday, az 13:00 hours at the Cofeau Creek genernating station. VYou on
yowr representative are Lnvited to attend the demonstration.

CONTROL ———
 worenss oaven =

Mn. Stone, in the presentation, intends to spend some time discussing

the fatest developments Ln permanent couplers. Pewmanent couplerns L *  PERMANENT NORTABIE -
installed allow the PDA Zest o be penfornmed without taking an outage %o ~—— COUPLER COUPLER R
the generatorn. 1t A8 hoped ithat with the information presented and QBLZS INPUTS
‘questions asked by various SPC personnel, SPC willf be abfe fo ascentain Gl C2 SELECT A B
what is nequired to install peamanent couplens on owr own generafors. @ @ ‘ @ @ @

It is the Antent of Ontario Hydro Zo Leave the PDA unit with SPC and + = on:

allow us Lo lest akl of our generatorns on a biannuaf basis. The nesufits
will then be forwanded fo Ontario Hydro who will compife comparative
nesulés from aeross Canada. Through CEA, Lt 48 intended Zo devefop

the PPA tesit dinto a meaninggul on ithe Line qualitative test., The fest in
the past has been found very meaningful when testing 'harnd insulated'
genenatons.

peveLorep By Ontario Hydro Q Research Division
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SOME HISTORY
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SOME HISTORY

* 3 Mid-1980s CGE hydro-
generators

* Original 80pF capacitors

* Integrated into the winding
during construction

ki SaskPower
Powering our future”



SOME HISTORY

* Limited access to install bus couplers — late 1990s
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SOME HISTORY

e Qur first continuous PD
monitors installed 2002

» Two generators of interest
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WHERE WE ARE NOW
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INTERESTING CASES

* Patching & repairs

e Limited access

* Limited success

Peak Magnitude {mV)

3500
3000
2500
2000
1500
1000

500

Maximum Qm Values
PDA-13-15kV

Unit 1

Unit2 Unit2- Unit3
Red

Very High

High il
Moderate
Typical

Unit 3

ki SaskPower

Powering our future”



INTERESTING CASES

* 2010 Unit 3 rewind
 What did we find?
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INTERESTING CASES

* 1968 hydro original winding - monitored high PD
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INTERESTING CASES

* Mid-December 2001 e
* Split phase CT ground arcing ”T—;"_‘if

£

v

* Silicon sealant on bus penetration J#
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INTERESTING CASES

Trend of PD Summary Variables

1600 -
1400 —6—Ri1:
1200 ———R2:
1000 Rz

——Y1:

E 800

—— Y 1:

600 —e—Y2:
400 —— Y2
200 —e—B1:
B —o— B1:
0ct-00 May-02 Jun-02 Sep-02 Nov-02 | = BZ
—A—B2:

ki SaskPower

Powering our future®



INTERESTING CASES
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INTERESTING CASES

 Rebuilt hydro unit, high V
partial discharge detected 4
on start-up

* Visual inspection revealed
instrumentation conductor
was the source and
corrected
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SOME ‘SAVES’

e Circuit ring vibration
2019 in service failure
phase A-An (phase to
neutral)

e Sensors installed on
temporary repair

* On-line monitoring
indicated excessive
movement post-
repair

* Validated phased
repair steps
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SOME ‘SAVES’

* Dissolved Oxygen (DO) deviations
in stator cooling water system

* Several units, different causes
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WHERE WE ARE GOING

‘core monitor’ installed on ‘important’ unit
Slip ring brush monitoring

Hydro stator sole plate movement
Endwinding vibration

EMI

Shaft voltage/current

Digital Fault Recorders
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CHALLENGES

* Buy-in/costs/benefits

* Resources (review and maintenance)

* Transfer/capture of knowledge

e Typical electronics obsolescence management

* Cyber security
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