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@ HYDROELECTRIC
1. Athabasca Hydroalectric System - 23 MW
= Willington (5 MW
= Waterdoo i MW
» Charlot River [10 MWW
2. Island Falls Hydroalectric Station - 101 MW
4. Nipawin Hydroalectric Station - 255 MW
E. E.B. Carnpbeall Hydroglectric Station - 268 MW
12. Coteau Creek Hydroelectric Station - 188 MW

Stony Rapids

5. Meedow Lake Power Station - 44 MW

2. Landis Powver Station - 72 MW

&. Ermnine Power Station - 82 MW

11. Queen Elizabeth Power Station - 430 MW
14. Success Power Station - 30 MW

@ WIND
1B. Cypress Wind Power Facility - 11 MW

17 Cantannial Wind Power Facility - 150 MW

@ COAL
18, Poplar River Powser Station - 5B2 MW

20. Boundary Dam Power Station - B24 MW
22, Shand Powwer Station - 27 MW
@ INDEPEMDEMNT PCWER PRODUCERS
. Maridian Cogeneration Station - 210 MW
7. MRGresn Kerrobert Heat Recovery Project - 5 MW 6
10. Cory Cogeneration Stetion - 228 MW . e

13. MRGreen Lorebum
Heat Recovary Projact - B MW
16, SunBridge Wind Powwer Project - 11 MW
16. MRGre=n Estlin
Heat Recovary Project - 5 MW

21. MRGresn Alemeds
Heat Recovary Project - B MW
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@& change PM Notification: Maintenance Request
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Tovastigats weetar the 1R GoA Tateactien Prasiores

ABBATHON M1 Crek PR Heater Eracion FTs

e Maintenance Request | 401 D

are Ryverisd in Pl
FRPSISEPT.24IA with oMaceibtor 48 Cexteaction presure ot
mw ConaTazently rascs Nghae that T PRS- TSEPT- 2478 with

' v t por

TARE Balince 11 GHSEFIDUBCE SFh reveEAS. The Beashure, N the epbraver

hould be Towsr Than 4% he turbing for two ressens: 1) Dlevatien ot

Samaraoe 13 Bghae. and 1) bresiur 00 Lurbine 3ice of valve ihould be
Higher To Tnduce Tlow 1o GRARrETor, Pleste check

Notify operations of
critical issues (liason Manage / Site Inspections
w Shift lead) prioritize issues & Testing

RS - sTEAM

[Fasersnce chiect
Equpment
Assomety

Sl

Flanner group. 151 O 0002 FRPE Unit 1
MEWedCH  PRIMENT 1 0012 Mechanic 1-Produson Suppen

Repertia by SACLECD Hearcae 86/29/2010 | 96:42:37

Requred it G7/05/2010 | 664137 Pricety Uedum (0Daps) @
Required End 00:00:00 | [] Breakdown.
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Scott McLeod Plant Services
Senior
Ferformance

Engineer Digital Systems Technologist

smcleod @easkpower.com
Plart Contact: BOPS C Plant,

Westerm Pt (8 sssiges Senior Electrical Controls Engineers

W. Perry Hill

SuPervisor
A6G-3339

phill E=askpower.cam
Plart Cortact: None

Fand0 5 project)
Alyssa Beisel Scott . .
Performance Prokopetz Electrical Controls Engineers and EITs

Engineer

S66-3171

amclaughlin @=askpower.com
Plant Cortact: BOPS B Plant

Ferformance

o oeT Mechanical Engineer
ey

Luke Montague
Grad WWorks

Engineer

Aif-3431

Imontague [Eeaskpower.com
Plart Contact: BOPS A Plant

Equipment Inteqrity

QC Assurance Project Leaders
Senior Maintenance Support Engineer

Maintenance Support Specialist

Maintenance Support Engineer
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4~ COND.DIS

26-0CT-11 Health
0:00:00 - Alarm .

144.5 153.7 92 BX
1uaszl 1uzusl 647 [ SCIENTECH

oss| A @D| LP Exh Press 3.05 INHG| 701 KPPH  onpensER ACTUAL VS. TARGET COND PRESS (IN.HG)

o o] = Psat @ HW Temp 2.03 INHG|1051.8 BTUILB STATUS y

——'wo] DRAINS INFLOW + + + 153
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EJECTED AIR
129 .6R °F L
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EE

122:00:00 10125111 23:00:00 10126111

‘—
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701 KPPH  ~oNDENSER
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A
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0.70
65374 85400 | -19454 - 'ﬂ
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E licrosoft Excel - BDPS-B benefits.xls
File Edit Yiew Insert Format Tools Data  Bluebeam PI Window Help GPCALCS R*TIME  Adobe PDF

DEHSQIVE & LB-F9~-0-18 = -2 XD 5%
‘2% S| 5 | @ % ga | Y reply with Changes... Egdaewew...!§¢|§)-§;-|=q-(§|,ﬁ|®|a|gg|5@!

C171 v e PMAX

@i -8 EE EH-5-A-

Type a question for help -

& | B [ & T b ] E [ F & [ H

1 BDPS B Plant Anomaly Log & Cost Benefit Analysis:

2 |Thig is the sheet where the WMED staff enter the information from ALL findings. Enter all findings regardless of consequence, probahility of failure, or if the issue is an expected character

3 |Anomaly Identification

Anomaly Dia

4
Date Identified Location or Pi Issue Vi Diagnosis
5 | ldentified ~ By: ~| Tool+| Unity| Anomaly Description »| TagName: | Component +| Types| Activity~ By:
ED4 Condenser pressure is
20-0ct-11 SCIENTECH| PMAX [+|ED4  |reading high. BOPS-45G01 Turbine {Steam) MCLEOD
M 4 » W[\ Overview / Probsbiities ), DataEntry / Statistics / |« | 3

Ready




¥ BOPS B Plant Perfarmanc.. X | W# BOPS ¢ Plant Performanc. . X

New Resporse to Response Datanase Help

ent

Priority

ate-
mert

aments
apvienw
Status

L I

L

~BDPSB-04 ¥ 5 Steam Cycle Systems
b A Primany * P SB Main&Reheat Steam System
» D Fuel M * P SD Condensate System
» E Electrid P SE Steam Extraction System
» G Combu ¥ 506G Condenser System
¥ | Instrumd * w20M0/2011 20 BD¢ Condenser pressure is higher than expected
F J Protect
kP K Water { Scott,
¥ S Steam I noticed that the LP Turbine exhaust pressure tag is responding very slowly on this unit as it comes down in power.

b 5B Main&Reheat Steam System

b SD Condensate System

P SE Steam Extraction System

¥ 5G Condenser System
w2010/2011 20 BD4 Condenser pressure is higher than expected ool

Scott,
I noticed that the LP Turbine exhaust pressure tag is responding very slowly on this unit as it comes down in power.

fure
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W4 BDPS B Plant Performanc... X | ¥ BDPS C Flant Performanc... %

Mew Document || Mew Response || Mew Hesponse to Response || Chat - || Database Help

* b SE Steam Extraction System
¥ 5G Condenser System
* wz20moz01 20 BD4 Condenser pressure is higher than expected Scott McLeod!
* Mot related to compression in Pl (Scott Mcleod/SaskPower 10/20/20711)
* Entered notification (Scott McLeod/SaskPower 10/20/2011)
ent * Further note from Scientech (Scott Mcleod!SaskPower 10/23/2011)
Priority o P
4
e Scott,
ate- Looking at this more, we think there is a bigger issue with BD4s backpressure.
ment

It looks quite high compared to all the other sensors. This is giving us a very poor cleanliness factor on the condenser. \We are the
passing that cleanliness factor to PEPSE, to help calculate the target backpressure.

The current backpressure is reading 2.05 INHG, when the Psat at the hotwell temp is 1.91 INHG. The LP exhaust hood temp
(BDPS-4TA26) agrees with the hotwell temp. What is the difference between the exhaust hood temp (BDPS-4TA36) and the Turb
ments w Exhaust temp (BDPS-4TA35)? These two temperatures do not agree at all, with the Exhaust temp (4TA35) being much lower than
g either the hood temp or the hotwell.

Also on the circ water outlet temps, there seems to be quite a large variation in the measured temps (79-84.5 degrees currently.)
Are some of these tags better than others?

We're just looking for some direction on this, so that we can provide better values to the PEPSE model to get an accurate target ‘1 SaSkPower

Status

aments backpressure.
ps | Powering the future
Thanks,

Scott Nedrow



Summary Anomaly Log & Cost Benefit Analysis:

This is the sheet is used only for summarizing the SaskPower wide M & D effort. Do not enter new findings on this

Anumaly Identification

Anumaly Diagnusis

Date ntif| To Anomaly Function Location Diagnosis Date
Identifie «|ley| 0+|Un’y Description | or Pi Tag Name | Componel By: «| Diagnose(.
EDA 64 SAH Gas outlet Sort Ascending
ternp dropped 20 lower  |BDPS-6GG-TT-1184 Sort Descending
than B 5AH and avg cold |BDPS-BGG-TT-11368 (Al
end temp dropped about  |BEDPS-BAF-XTT-0734A (Top 10...
30-Aug-11|SCIE|PdP |BDB |10 deg since 7/17/2011  |BOPS-BAF-XTT-073B  |Air Heater f&ﬁmm'“:’
SHPS-1KE-IT-DEIA EIEIE'jSEL
SHPS-1KE-IT-DB9B Hoogson
SH1 Conling towers - |SHPS-1KE-T-069C oy
higher amps on multiple  |SHPS-TKE-IT-0B8D PREIKICHAT
revisted -- possible SHPS-THE-IT-065E (HorBlanks)
26-May-11[SCIEIPdP [SH1  [scalingfouling? SHPS-THE-IT-06HF Cooling Tower [FRERLHAT

N N AT

H T WW Wi

Powering the future




BDPS Unit #4 Condenser Exhaust Pressure
Anomaly Example

e Step 2 (continued): Investigate anomaly

— Discuss with local experts & plant

J"'HH BDPS B Flant Perfarmanc... ["'II”F BOPS < Flant Pedarmanc...

| New Document || New Response || New Response to Respanse || Chat || Database Help |

manca | | Date ~ | Topic

w20M10/2011 20 BO4 Condenser pressure is higher than expected
Mot related to compression in Fl (Scott Mcleod/SaskF
Entered notification (Scott Mcleod/SaskFower 1EII2EII2.
Further note from Scientech (Scott Moleod/SaskPowe - g
Added extra wark to notification (Scott McLeod/SaskPoj

(B Discussion on how to correct issue. (Scott Mcleod/Sas

Response from T (Scott MoLend/SaskP guai

al 4 * A o+ *+ * o

Freview w

me Hi Scott | am on the erviromental run today so | won't be able to check the dampening in the TGl



BDPS Unit #4 Condenser Exhaust Pressure
Anomaly Example

e Step 2 (continued): Investigate anomaly

el
— Site visit
: Blow Do
Condensate (leg slowly
building back up

18-Cct-11 10:51:5 27-0ct-11 10:51:5
& COMD BACK PRES

SaskPower

Powering the future




Transmitter will be moved to aperating floor in 2012 (3cott Mcleod/SaskFower 10727720117

Leqg correction added to transmitter (Scott Mcoleod/SaskPower 10/27/2011)

Soott

| hawve entered a notification for the Owerhaul on ED4-2012 to have this transmitter mowved.

Matification ﬂlD?SS?BS ]ﬁ“am OH 4-G5-PT-210 Change Location 1@

Motific, Status NOPR ORAS | crro |

Ordar 16918393 1@

| Subject |
Description rEID4 OH 4-535-PT-210 Change Location
|| Mowe transmitter to operating floor. Like BED1 and EDZ. |

L1 SaskPower

Powering the future



E Microsoft Excel - BDPS-B benefits.xls
File Edit “iew Insert Format Tools Data  Blusbeam  WBA Macros PIL Window Help GPCALCS R*TIME  Adobe POF

DEHSR VA4 RAR-F9-0-8>- iU @S -0 v EI R
A 82 aS| Ml My g | Y9 Reply with Changes. ., EudReviewu-!h@lE}' P AP QA BEIGESA
H171 - A Instrument
F | G _H [ J | K L | M
]
2 lence, probahility of failure, or if the issue is an expected characteristic change (ie. resulting from egquipment run in, operator biasing, etc). The "
3 |Anomaly Diagnosis
4
unction Location [ssue Date Totification | Diagnosis
5 | orPiTag Name: »| Component~ Type =| IVM Activit'~| Diagnosis E »| Diagnose»| Number Description

Entered notification
10734568 for [T's to
reduce the
COMPression on
45601 in ACL
EDPS-45i501 Turbine (Steam)| Instrument  «}/M Added MCLEOD |20-Oct-11 | 10734568 |block.
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Order ‘pHoz| 16918393

1

[BDE 04 OH 4-G5-PT-210 Change Location 2 [u
]

SysStatus |REL ESTC NMAT PRC SETC [ e

i@peratians VCDmpDnentS E/CDStS }/F'artr‘uer YDbjectS }/ﬂ«dditiunal Dat

Person responsible

Motifctn 10735783 &)

FlannerGra rln41 i r|:1|:u:141 BD Prod Sup EfLJET Est, Costs |'5|:u:|. 16 _1 CALD
Mn.wk.ctr  BDOSITS1 / 0004 ED BCIIT COMTR.. PMACtType 005 Overhaul

SystCond, H

Address

Dates

Bscstart  02/17/2012 [23:00/

Pricrity \High (7 Days)

Basic fin.  |03/06/2012 11:00/

Rewision EL4-z01z2 4 2012 Unit Owverhaul

R

Reference object

L1 SaskPower

Func, Loc.  EDPSE-04-3G-COND | COMDEMSER,4

Powering the future

Equipment 5400027027

& | glf

1 TRAMNSMITTER,PRESS,PTZ210,C0ONDEMNSER, BACK, 4 &g
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Unit

BDPSB

Start Date

1-Dec-2011

End Date

1-Jan-2012|Anomaly ldentification

Anomaly Description

Type

Identified
By:

Date
Identified

Function Location
or Pi Tag Name:

ED4 PAFan 4A OB MTR temp
intermittently spiking high (to 400F ar
2300F) since 3 Mov 2011 (BDPS-
4AL04)

Instrurment

BEISEL

BDOFS-4AL04

ED4 BFF motor power signals reading
about double what they should.

Equipment

MCLEQD

BOFS-45J-JT-030A,

BO4 PA Fan 48 Cuthoard Bearing termp
made a step change on 11/9/11 of 5-10
DegF. Deviation between

inboard/outhoard bearings is increasing.

Model Tuning

SCIENMTECH

EDPS-4AL08

ED3 3B ID Fan IE BERG vibration ahways
lwer than ather hearings (BDPS-
AEG148)

Instrurment

BEISEL

20-Dec-11

BOPS-3GG14

ED4 FO Fan 4B Motor temperatures
reading low. The winding temp signal is
tracking the process but averages ahout
25 DegF (BOPS-4AF12).

Instrurment

SCIENTECH

22-Dec-11

BOFS-4AF12

BO3 FDO Fan 3A OB Bearing Temp is
suspect of erroneous reading

Instrurment

SCIENTECH

156-Dec-11

BOPS-3AF02

ki SaSKrower

Powering the future



Unit BDPSB
Start Date| 1-Dec-2011
Anomaly Diagnosis End Date 1-Jan-2012
Anomaly Issue Diagnosis Date Notification Total
Unit Description Type By: Diagnosed Number Diagnosis Description $
BDO4 PAFan 44 OB MTR This wias previously repaired under notification
temp intermittently spiking 107335580 an Maw 16, failed again Mow 22, The
high (to 400F or 2300F) plant has added this to WO 16910856 to replace
since 3 Mov 2011 (BOPS- the thermocaouple at the next fan motor PM (Feb
BD4  |4AL04) Instrument  |BEISEL f-Dec-11 107452332012,
BD4 BFF motar power
signals reading about Asked Jim A to have EL's investiagate the MPL
BD4 |double what they should. | Equipment  |[MCLECD 7-Dec-11 10712015|configuration.
Bearing temp made a 4B OB BRG is hotter than the ather BD4 fan
step change an 11/3011 of BRGs, but is actually cooler than hoth ED3 O
3-10 DegF. Deviatian FA fan BRGs. Suspect door closed ar other
hetween inboardfoutboard ambient cooling effect was remaowved. Retraining
BD4  |hearings is increasing. Wadel Tuning |BEISEL 21-Dec-11 please.
BD3 3B ID Fan IE BRG
vibration always lower Last BRG vib test shawed 1.7 mils compared
than ather bearings with 0.3 mils from instrument. Having instrument
BD3 |(BDPS-3GG14) Instrument  |BEISEL 21-Dec-11 10748794 |checked.
BD4 FD Fan 4B Motor
termperatures reading low.
The winding temp signal
iz tracking the process
hut averages about 35
BO4  |DegF (BOPS-4AF14). Instrument  |BEISEL 28-Dec-11 107458620|seems to be reading ambient.
BD3 FD Fan 34 OB
Bearing Temp is suspect
BD3 |of erronecus reading Instrument  |BEISEL 19-Dec-11 10748028 |suspect tc not seated.
BDO4 4B ID FAM IE and Returned to narmal after unit outage.
B Bearing Vibration on Started increasing Mov ath 2011, still was nat in
slight rise since early Aug alarm, alarmed Mow th (=4mil) but then unit
2011 outage (periodically came offline to clean precip, came back online
BO4 |1 mil high) Monitar Chang BEISEL 21-Dec-11 and is running as predicted.
BDO3 34 PAFan OB Mtr This increase happened same time as 4AL08
Bearing running wient into alarm, ambient effect suspected.
consistently about 10 deg Retrain.
higher than predicted Mate: We already retrained in August 2011 to
BOD3  [since end of Oct 2011 Model Tuning |BEISEL 21-Dec-11 accept higher temps.

wer

future



Reporting and Managing M&D

Last updated: January 18, 2012

Plant This Month This Year Cumulative
Start Date 2011-Dec-01 2011-dan-01 2006-Jan-01
End Date 2012-Jan-01 2012-Jdan-01 2020-Jan-01
Total (By M&D Center & Plant Staff)
Anomalies | dentified {qgby) & 146 185
Anomalies Diagnosed {gty) g 139 164
Anomalies Resolved (cty) 3 91 108

Anomalies |dentified ($)

Anomalies Diagnosed ($)

Anomalies Resolved ($)
By M&D Center

Anomalies | dentified {qby) B 141 179
Anomalies Diagnosed {qty) 8 123 146
Anomalies Resolved (oty) ] 33 33

Anomalies |dentified ($)

Anomalies Diagnosed (§)

Anomalies Resolved [$)

By Plant Staff

Anomalies |dentified {qby) o] 4 6
Anomalies Diagnosed (gty) o 16 18
Anomalies Resolved (oty) 3 58 TS

Anomalies |dentified ($)

Anomalies Diagnosed (§)

Anomalies Resolved [$)

SaskPower

Powering the future



= CUmulative Anomalies Resoked =
= CUmulative Anomalies Diagnosed =

— _mulative Anomalies Identified =

Apr-08

Dct-08 4
Mlay-09

Mon-09 S

Jun-10 4

Dec-10

Jul-11 +
Feb-12 4

L1 SaskPower

Powering the future



SaskPower Monitoring & Diagnostics
Cumulative Potential Cost Savings (OM&A, Replacement Energy)

|dentified

—= Diagnosed

~+ Resolved




Probability, OM&A Impact and Duration
Estimated Costs

t

BA Impacts 1D|rah Duration Derate Magnitude

|dentified by Value TPlant Finds M&D Center finds Derate Duration [Plant Finds MD Center finds Derate Magnitude TPlant Finds IM&D Center finds
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Einder Leak
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onling Tower
(CW Pumps
Fans
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Generator Tem)
Large Vabves
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Large Motors
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OMEA Impacts

Air Heater

Risk

290032

10,0032

1.003%

Identified by

Flant
-

kA2 Center
-

hO>Z

Value

EFF

Bailer AifGas

Boiler Chem

Bailer Leak

Buoiler Termp

Buoiler ‘waten'Steam

CEF

Air heater [Minor]:
[n=strument Faillure

Baskets partially plugged.
hcreazed bupaszs leakage.
Blowin zeal not resulting in Pa Fan or FO Fan capacity limitations.

Condenser

Coolifg Tower

Cw Pumps

Fans=

Air heater [Major]:

Baskets fully plugged, must be power washed off-line.
Blawin zeal resulting in P& Fan or FO Fan capacity liritat)

FwH

-

Generator kech

Generator Ternp

I =l =1 l'.." :Il.’ﬂ@'

Air Heater [Catastrophic]:

&ir Heater fire

Baskets plugged and cannat be powerwashed.

Bearing wiped

p———
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