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Generation (net capacity)

Hydrowlactne

Athabasca Hydroelectric System = &3 MW
« Welngien (5 MW}
« Waterdoo (8 KW
+ Charlot River (10 M)

£} Bland Falls Hydroslectric Statian = 102 MW

) E.B-Campbell Hydroelectric Station - 288 MW
(5]
o

Hipawin Hydroefectric Station = 255 MW
Coteau Creek Hydroejectric Station = 188 MW

£}  Meadow Lake Power Station - £4 M
0 Landis Power Station = 79 MW

) Queen Elizabeth Power Station - 385 MW
il Success Power Station - 30 MW

Wing
&) Ccentennial Wind Peawer Facility - 150 MW
WL Cyprose Wind Praer Facility « 11 MW

Coal
iC'  Poplar River Power Stiation - 572 MW

! Boundary Dam Power Station = 813 MW
il Shand Power Station = 275 MW

Independant Power Producar
() Meridian Cogenerstion Station - 210 MW
(9] Cory Cogeneration Station = 228 MW
! SunBridge Wind Power Project = 11 MW
' WRGreen Kerrobert Heat Recavery Project = 5 MW
Transmission
230 kY
—_ 138 kV

———mmm——ae 138 kV line operating at 72 kV
[l Switching Station
= Pnterconnection

SaskPower capacity:
Hydro 854 MW  27%

Gas 538 MW 17%
Wind 161 MW 5%
Coal 1661 MW 51%

SP Total 3214 MW 100%
IPP Capacity:

Gas 438 MW 96%
Wind 11 MW 3%
Heat Rec 5 MW 1%
IPP Total: 454 MW 100%
TOTAL 3668 MW
Population 1,040,000 (2008)

ki SaskPower



Primary Functions

1) Remote Monitoring

CLEANUMESSES: ECONOMIER WATERWALL PSH1 PEHIA PSHIE PEHIC

Staff Members

EED
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2) Statistical Reporting | = awesown

PRPS Source of Production Losses (2003-2007) - [ — Lrw e e - —

 Condenser
Tubes
(derates)
56,703 WA

B 0mer 506,658 ottt e st i £ i Bt Bty
i

(outages) undary Dam Power Station
e Year Production History

Capacity Factor (%)

o { "
530 i

2003 2008 2005 2006 2007

[ Net Production —o— Capaciy Factor

W. Perry Hill
Supervisor
566-3339

phill@saskpower.com
Plant Contact: BDPS A Plant

.
Scott McLeod
Senior Performance Engineer
566-2243
smcleod@saskpower com
Plant Contact: PRPS
Western Plants (& assigned
to ondine performance
project)

Dan Hemingway
Senior Performance Engineer
566-2868

dhemingway@s askpower com
Plant Contact: None
(reassigned to the SPOAD
project)

Alyssa McLaughlin
Performance Engineer
566-3171

amclaughlin @saskpower.com
Plant Contact: Boundary Dam
B & CPlant

David Mah

Senior Performance Engineer
566-3338
dmah@saskpower.com

Plant Contact: None (Full-time
results support)

Craig Preikchat
Performance Engineer
5664054

cpreikchat@sas kpower com
Plant Contact: Shand

2
2
2

Akbar Aziz
Engineering Intermn
566-2299
aaziz(@saskpower com

Plant Contact: None




= Project Scope

Coincides with
DCS upgrade

Scheduled Completion:

PR2 2006

PR1 2008

SH1 Jan 2010
BD5 Mar 2010
BD4 & BD6 Dec 2010
*QEPS Dec 2010
BD3 Oct 2011

2) Monitoring Software

PMAX Thermal Performance Monitoring System

m Equipment Condition Monitoring System

P!P ! Thermal Performance Modeling System

RULES

Diagnostic Rules Engine

Scheduled Completion:

*PR2 (pilot) Dec 2009
PR1, SH1 Dec 2009
BD3,4,5,6 Jun 2010
BD1,2 Dec 2010

*QE1-12, ERPS, YHPS Dec 2011
sLandis, Meadow Lake Dec 2011
*Cypress, Centennial Jun 2011

SaskPower




Health @
| 25 ||Alarm

T TR T TR i GROSS MW (ACTUAL)  GROSS MW (DESIGN) | 0151 MW
Main Steam Flow kgls 257.6 2996 mw . 3094 mw = A6 mw
Gross Qutput Mw 299.8 309.4 9.6

Net Output MW 2741 295.6 215 £ 310

Station Service 258 226 .

Turbine Heat Rate 8540 3340 300

Boiler Efficiency % 804 825 21 200

Gross Unit Heat Rate KJKWh[ 10623 | 10115 507

Net Unit Heat Rate KikWh| 11622 | 10823 799 - 280

Unit Cycle Efficiency % 22| M2 ET)

9652 AUl

1

8/5/10 16:00:00

iGROSS UHK{aCTUAL) GROSS UHR {DESIGN)  OVERFIRING
10623 kJIKWh - 10115 kJkWh = 50T kJ/KWh

HR Effect MW Effect Rule HR Effect Chart
CONTROLLABLE LOSSES ACTUAL _ DESIGHN {kJ/KVWh) __(MWe Link _ geiter (kJ/KVVH

Main Steam Temp Deg C 537.0 5371.8 = 1.7 0.1 _l 1

Main Steam Pressure kPag | 12592.8 124993 93.5 13 25 (Rue | 10900
Reheat Steam Temp DegC| 5330 [ 5378 5.0 106 1.3 jRuLE | - Lg 10738

LP Exhaust Pressure kPaa 13.4 8.5 4.8 133.2 4.9 |Rue | — 10576
Condenser Subcooling Deg C 0.0 0.0 0.0 0.0 0.0 1

Final Feedwater Temp Deg C 2413 240.6 0.7 2.3 0.3 1 ] 10414
Superheat Spray Flow kgls 13 0.0 1.3 22 02 ruell N 3

Reheat Spray Flow kgls 1.2 0.0 1.2 8.5 1.0 i \ 8

Auxiliary Steam Flow kgls 0T 0.0 0.0 7.3 07 -
Cont. Blow Down Flow kgls 0.0 0.0 0.0 0.0 N/A

Rules
Monitor

I
Make up Water Flow kgls 0.0 0.0 0.0 0.0 0.0 | &5 .E
Generator Hydrogen Press kPag 309.8 310.0 0.2 0.0 0.0 pruel |
Station Auxiliary Power Mw 258 26 32 90.7 547 —
HBoiler Exit Gas NL Temp DegC| 1927 1475 453 [ M7 N/A [RuLE | — ] p— -:-J‘ ]‘—,“M g
Boiler Excess Oxygen % wet 28 3.0 03 9.2 N/A (RULE | =~ = |—_§—- :
Incomplete Combustion % 0.4 0.2 0.2 25.1 NIA —

s
_qu_ “M'i"_l'__"zn:::"—f_'J .

HR Effect MW Effect Rule HR Effect Chart

UNCONTROLLABLE LOSSES ACTUAL DESIGN A (klkWh) _(MWe) Link getier {kJ/IWh) 4 wored 10000

Internal Turbine Losses  kJ/kWh 281.0 0.7 e 2 9750 -

Generator Power Factor 0.99 0.90 0.09 -16.9 0.6 - Sl 4

Reheater Presstjre Drop kPa 101.1 164.3 631 -13.9 1.6 ] 510 1II}C|' 150 = i
CEP Enthalpy Rise kikg 15 1.1 04 0.2 0.0 i . :

BFP Enthalpy Rise kJ/kg 26.3 23.8 2.5 2.0 0.2 " . START TIME: " ERT. ™ e

e e SIS e e (R

Unit Heat Rates and Losses monitoring ki SaskPower



Lessons

na—

Learned:
—'% Plan to get involved

5-AUG-10

16:25:55 W?

Alarm @

FLEE]| GROSS MW (ACTUAL)  GROSS MW (DESIGN)
— Steam GENERATION, MW/ UNIT HEAT RATE, kJ/KWh _ Boiler Cycle S j v = S
Flow Gross Design A  Gross Design A Effic.  Effic. Output Effect =
e kals MW MW MW kJ/KWh kJIKKWh kJIKWh % % oo MW oo < BREEL
$s8 | | COAL FIRED UNITS g* 1584
smc| | uupppsaalll o[ 2309 [ 2792 [ 2883 | 90 | 0681 | 10244 [ 437 | 790 | 427 - § 1438
== | | gueRps#z] o 2653 [ 3105 [ 3156 50 [ 10823 [ 10315 508 [ 781 [ 426 = 8 1292
con | | BSHRSEL] A[ 2589 [ 3000 [ 3101 [ 101 [ 10678 [ 10120 [ 558 | 804 [ 420 | = | K
== BDPS#1 ¢ ° 1146
i | BDPS #2 1000
B | Mmoessag 0| 1315 | 1518 | 1597 8.1 | 10894 | 10208 686 | 803 [ 434 =
jusops#a | O 1332 [ 1505 [ 1614 [ 106 [ 10926 | 10208 718 [ 805 [ 432 = 8/5/10 16-00-00
£ f - 2
juspes#s | v[ 1308 [ 1504 [ 1508 9.4 [ 11002 | 10328 764 [ 793 [ 432 GROSS UHR (ACTUAL) GROSS UHR (DESIGN)
l jueops#s ] | 2703 | 3019 | 321.0 | 194 | 10793 | 10168 625 81.9 | 429 = 76438 kJAWh 587 kJWh - = 4851 kJIkWh
88 | GAS FIRED UNITS N 7300008
RLES g
ﬁ| QEPS #1 5 74400 -
QEPS #2 il
@ QEPS #3 £ 70800
b | aepsm §
ml_l QEPS #5 g 67200
]
— QEPS #6 63600
A QEPS #7 60000
ues| | QEPS#8
anes| | QEPS #9 |
8/5/10 16:00:00
i QEPS #10 N—
unms | QEPS #11 -
PRi| | QEPS#12 _ e
H
m | o2
41 | prPS #1 s 115007
so3| | BRPS#2 & 110007 ¥ o L°
s04 BRPS #3 4 10500+
28] | oes 1 § 10000
85| | LoPS# 9500 -
YU
506 | ToTaL 1422.1 || 16429 17161 732 76438 || 71587 ] 4851 | — +50+75+108125158175.208225.25275.308328 35

Direct all technical content inquiries to Scott McLeod, 566-2243 GROSS GENERATION (M)

Fleet Performance Overview SaskPower



ECON FW OUT

7537 F

MS PRESS
A | 1826 PsIA <

B | 1802 PSIA

A= 24 PSIA

6114 F 3 i

IK16L 171 18L IK16R 17R 18R

1K121 131 14L 151 IK12R 13R 14R 15R

1000 F 998 F

‘ A=mF l

IK 8L 9L10L 11L IK &R 9R10R 11R

IK 5L 6L 7L IK 5R 6R TR

[ ooF [T ooF
— |

IK1L 2L 3L 4L IK 1R 2R 3R 4R

IK SI1 512 513 IK S14 SI5 SI6

FEGT (°F) ACTUAL TARGET 4
cALC'D | 2332 | 2190 | 138

SIGTPROBES

East| 1937 West| 1937

Boiler Cleanliness Monitoring

7575 F

-

E 11708 F

IK19L 201

IK21L 221

IK23L 24L

wW| 11317 F

IK19R 20R

0.87
IK23R 24R

AHC2

869.0 F
[830.0 F —[ 7509 F — 7618 F
[ 22 %02|] 26 %02
Wkpah Wkp:h

AHH2

dP|

IN.WC

8.6

(2881 F

| 887 kpph| 1198 kp|

[ 2902 325
11006 10153

BOILER STAGE CLEANLINESS

1814R kW

CLEANLINESSES: ECONOMIZER WATERWALL PSH1 PSHZA PSHZB PSHIC

99.9 % Opac

ID FAN B

85.9 % VIV

ECON FW IN
4525 F
2084 PSIG
2064 kpph
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R*TIME Data Yiewer - [PLANT.DIS]
File Edit View Display Viewer Security ‘Window Help - 55'

= 2| S| ;e [PLanT =L o
mS-oec0s Health @
161333 Aarm @
Net Unit Heat Rate (KJ/KG) 10742 .2

2280 kgis 3152 kPaa 5375 C 205.7 kgfs 1687 kPaa  4mz C

Traccess
g Manuals

2505 kgds 12841 kPaz 5379 O

e 12456 kPaa

20 kgls

L —»

2655 ks SaskPower

3364 kPa3 #12 €

3556 C o o @ 1DP Unit 1 Coal Feed and
~ E Pulverization System

Poplar River Power Station
Power Production Business Unit

[/ e

2434 C

45 «Pas

4.5 kPaa

SIS R R TR

1756 kgls Te—
2425 kg (UEEF) """‘E—._......._.-_..................,
2356 6 kg (ELEF) R et
4.0 kgis =
2755 kPaa 1.5 kais 01 kgls Lo of gl Gt FYTS Ty
3555 ¢ 30 e e 1 18 S s

p—0

2049 kgis

L |

228.0 kais

136 higls
804.5 kPaa
3449 C©

1.3 kgis -
15736 kPaa A
e 7§ kgis 204.3 kgls
L 4 171.5 kFaa
] 193 kgds HET C 136 kgls
15745 kFaa 240.5 kgls 925 kFaa
2

54 C

13957 kPaa

1268 ©

31.2 kgis

19.2 kgis 26.7 ks

1405 C

20 kgls

(sns)—ﬁg's —
Real Time Turbine Heat Balance L1 SaskPower




22-DEC-09
9:56:54

| 73 FHealth
| = [|Alarm ;

LP TURBINE ‘

DRAINS IN FLOW
27.4 KGI/S

50.9 °C
MAKEUP FLOW

1.0 KGIs

97.7 KPAG

291 G

v ¥

5.8 °C 26.5 °C

1522247680

| 184.5 KoIs
BGEET 5.2 KPAA[2433.0 KJIKG

v

y

CONDENSER
STATUS

EJECTED AIR

-0.0

Condenser Performance Monitoring

1.18 |JONSOEN o0.28
5068 3479 1588
5.24 8.50 | -3.26
0.00 JONGEEN o©.00
0.98 of 1.03

SCFM

ACTUAL VS. TARGET COND PRESS (KPAA)

el |

710

6.15

@ FDBTE; WHEELER mﬁm;"ﬂhl

'/09 8:00:00 12/22/09 3:00:00
ACTUAL VS. TARGET CW FLOW (KG/S)
| 5300) -Wf\ﬂ/—-\f—v—\m\ﬂ

4350
25.3 °C 6.3 °C a
3875
3400 | I e e e he — T
Em ] v Fpm TR Sy Y
/09 8:00:00 12/22/09 9:00:00
ACTUAL VS. TARGET CLEANINESS FACTOR gl
EED 1 P ———— :
w Fass Tal11% Tavenal Y, 41111
115 ] - ot e
1.00
0.85
-0.103
5007 | [ 0.70}
el e
R0 -17 .7 B /09 8:00:00 12/22/09 9:00:00
o107 Yot Yot START TIME _ ARCHIVE SANPLE RATE: 1 misate |
B 217 | o2

eno . RN <ox.ve s e RN

ki SaskPower
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« Managing issues in SaskPower’s Lotus
Notes Team Room

RIS T ECTI|

PRPS Plant Performance Team Room| Q\ Search in View "Team Documents\By Category’

Main Document | Basics

Anomaly

ReviewByDate  <No due date>

Reviewers
Peryt - & Seott MeLs

Status.

PR1DAH i A inPl
PRPS-01\PRPS-D1-8 Steam Cycle Systems|PRPS-01-SE Steam Extraction System. Reports\Production Performance Repof

Open
To change the status. click the Edit Document
bution

PR1 DAH Extraction Pressures Appear Reversed in Pl — Tag PRPS-18E-PT-247A with

|| w MH/N ‘IW

‘Mu |H|\ ﬁ“
S:ﬂ Hm [l u‘ i " ”‘ll ||A Ilil'l” |\~

Wﬂ

extracti heater reads higher that Tag PRPS-18E-PT-2478

m’p e,‘ L }m vl

‘ wﬁln‘ *PRP
| \|‘ \|| .
|

| | LeaderFaciltator Options | | Search for |
pate -~ | Topic |of
+ Team Documents » Mechanical Coal Sampler Reports
g’;g::gw * P Outage & Derate Reporis
By Milestone/Event * » Preliminary Energy Variance Reports
Action lterns by Priority ¥ Produciion Perf Reporis
g:gjm::al » Annual Reporis
By Author * » Monthly Performance Reports
By Alternate Name ¥ Weekly Anomaly Reports
Open By Assgemment > PRO
¥ PR1
| ! Personal Documents | b 06/30/2010 1 A& PRI Main Steam Pressures shifted Scott McLeod/SaskPower Anomaly
b 06/24/2010 1 PR1 4&5 FWH Extr Pressure Indication at Turbine Jim Herzau/SaskPower Anomaly
06M712010 PR1 MSV OUT WALL Temp Lower than expected Jim Herzau/SaskPower Anomaly
061772010 PR1DAH BSTM STP VLY POS Reading Low Jim Herzau/SaskPower Anomaly
061712010 3 PR1 DAH Extraction Pressures Appear Reversed in Jim Herzau/SaskPower Anomaly

Pl

o Bo o

Response from Curtie Granger. (Scott MclLeod/SaskPower 06/25)
Response from Curtis Granger (Scott McLeod/SaskPower 06/29)
Entered notification 10647304 (Scott MclLeod/SaskPower 06/29)

ki SaskPower
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PMAX

Monitoring,
IVM's &
Tuning

-
L1 e

[d1&IF Modeling, ‘
= Upgrades & Tuning =
Rules — S |

Monitoring & e
Continuous AR RAEE
Improvement




S

Review items Notify operations of ~ Enter SAP Work Site Inspections
logged by M&D critical issues (liason notifications & Testing

Contractor w Shift lead)

Monthly Site meetings
ki SaskPower



L

- T
an no

18 -27

Controllable losses

Diagnostic Rules

BlEeEEEERRRE|

AR

2 . _Llsf
190 AT 120000 ARTION TI0T
e e Y oo st e [
e

Condenser Performance

ki SaskPower



SAP — Corrective & _ vk ol
Preventative Maintenance Calibrate/Maintain
Continuous Improvement Instrumentation L: SaskPower



“What's your heat rate?”

Main Steam Flow kals
Gross Output

mw [ETTER
Net Output Mw [ 2025 | 2970
ww [ 24 3/

Station Service

Turbine Heat Rate I JkKWh
Boller Efficiency i3
Gross Unit Heat Rate JKWh
Net Unit Heat Rate kdlkWh

7.2
[ 350

8423 8313

78.2 80.
10771 1031
11697 11023

427 43.3

Plant Managers: Ask questions

SONTROLLABLELOSSES
Main Steam Temp Deg C
Main Steam Pressure kPag
Reheat Steam Temp Deg C
LF Exhaust Pressure kPaa
Condenser Subcooling Deg C
Final Feedwater Temp DegC
Superheat Spray Flow kgis
Reheat Spray Flow kgis
Ausiliary Steam Flow kgis
‘Cont. Blow Down Flow kgis
Make up Water Flow kols

Internal Turbine Losses  kJ/kWh
Generator Power Factor
Reheater Pressure Drop ]

CEP Enthalpy Rise dikg
BFF Enthalpy Rise kdikg

-14.000

: & H
1272212009 13:00:00 1212272009 14:00:00

“Is your heat rate getting better?”

i GROSS UHR (ACAUAL) GROSS UHR (DESIGH)
10245 kJIKWh

EED

Kl I I3

“What have you done to
improve heat rate today?”

NAME: ¢ -2.\23 EKJ/iom
Ul REHEAT TEMP HR EFF

4.000




Consider in schedule;

* time to review calcs, apply IVM’s

* time to review and customize displays

* time to ensure configuration server is stable before wide scale roll-out
* time to test local client install script

ki SaskPower
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Hi e N ] 1 3 3EH0H

BlefEe[r]

A e 1o | e o ] o] s o

IEEE DOCUMENT DESCRIPTION

AEBLR  BOILER INSTRUMENTATION P&ID &y - ey ey ey - = NIA HiA NiA NiA NiA NIA NIA

AEBLR  BOILER SCHEDULE F [ORIGINAL) = = = = = = = NiA HiA A NiA NiA NiA NiA

AEBIR  BOILER SPEC [ORIGINAL) E 5 =5 = R o & & & & 0 ® 0 09wA WA WA WA NA NA  NA

AEEBLR  BOILER SPEC (REFIT) [} [} [} [} | | | | NA NA NA NA nA A A A NiA A

AEEBLR  BOILER SIDE DRAWING = = = = ™) = = A A ] NIA NIA HA HIA A NIA NIA

AF-FAN  FDFAN SPEC | | | A A NA NA A A A NIA NA

AFFAN  FDFAN DRAWING ™} [} | | | | | NA NIA s NA nA A A A NiA A

AF-FAN  FDFAN CAPACITY CURVE NiA [ | NIA NA A A A NIA NA

AFFAN  FDFAN SPEED-TORQUE CURVE ] | | | | NiA NiA A HiA iR iR iR

AFFAN  FDFAN MOTOR SPEC ] A [ | WA WA NA NIA NiA NiA NiA

AF-HX SECONDARY AIR HEATER SPEC | [} ~ "

AFHX  SECONDARY AIR HEATER DWG EH = ™| [} @ FOSTER WHEELER CORPORATION

AF-HX SECONDARY AIR STEAM PREHEAT WA WA A WA WA ~

Al K SOOTELOWER - - - - ) snosasn ron STEAM JET AIR EJECTORS

Al IR SOOTBLOWER ™| ] "] ™| SPECIFICATION SUMMARY

Al WATERLANCES - NIA MiR FW. Proposal 475111 Date__Utptenber 12, 1975

Al HYDROJETS HiA HIA - il iR Customer_S2rkatchavan Fover Corp, Engineers T ashont

ALFAN  PAFAN SPEC | | NIA A NIA Station__Fonlar iver pec, _I'E0I/1197_Trea31

ALFAN  PA FAN DRAWING [ | wa sl | [ T HiA Location Humber of Urits " (1)

ALFAN _ PA FAN CAPACITY CURVE ™| ™| ™| wa el = ™| NIA NiA 4. GBI BT

ALFAN  PAFAN SPEED-TORQUE CURVE L MR HIA HIA o SizefType 5 fint

ALFAN  PAFAN MOTOR [T | wa | | NIA NA b, Numbor of Elaments/Slages min _—

AL-HX PRIMARY AIR HEATER SPEC [} | L NIA NIA e Mounted on Divided inter o corren nft
d. Suction Connections B

ALHX  PRIMARYARHEATERDWG & & o B wA wA e -
{. Discharge Connection 3 in.

2. PERFORMANCE
a. Unit Design Capacity Ench Element idn %
b. Suctian Prassure/Temp. 1 in. Hg. abs. 71.5 x
c. Dry Air Leakage 1 SGFM. 6745 infhr
d. Other Noncondensable Gases = CFM MW Ib/hr
~__CFM MW Ibshe
= CFM MW, Ib/hr
e. Assoclated Water Vapor 14p, 5 Io/hr
1. Total Gas-Vapor Mixture 21¢€,0 Ib/h
Q. Steam Max. Initial Pmssu-aﬂemp‘ Lm'g 775 F
. Steam Min. Oparating Pressure/ Tamp. 200 psig r
r i jon@ 800

e

an Capacity

Tage Lo.ll5 1 r0,475-111

Lar 12, 1975

Design Specifications

ki SaskPower
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DOCUMENT DESCRIPTION

STEAM GENERATOR
SECONDARY AIR

SECONDARY INLET AIR PREHEAT
SOOTBLOWING

=i

=i

BOILER VENTS & DRAINS
BOILER SCALING AIR
PRIMARY AIR
PRIMARY/SECONDARY AIR

3
T ]
Bl B

Ll
[ e,

Elk e

=i

kb
bhk B

FUEL GAS SUPPLY
COAL UNLOADING
COAL PREPARATION & SILO FILL
COAL SAMPLING &

7
3 ﬁ kb

Ll

=i

[

COAL DUST CONTROL

IGHITER FUEL

COAL FEED & PULVERIZATION

MED. VOLTAGE POWER (601V-15kV)

i
lud

[l

i

[ e

[ e
]

Ll

LOW VOLTAGE POWER [<600V)
DIRECT CURRENT POWER
EMERGENCY POWER SUPPLY
STANDBY AC LIGHTING

COMEB. GAS DESULFURIZATION
COMEB. GAS PARTICULATE REM.
SCRUBBER ADDITIVE RECEIVING
COMB. GAS EXHAU 5T

=i

[ [ [ e o oo e e

=i

=i

=i
=i

R 1 - July 26, 2007 LCF Unis | Coal Feed and Pulverization Sysem. Emmrodusmen

SaskPower

1DP Unit 1 Coal Feed and
Pulverization System

Poplar River Power Station
Power Production Business Unit

D

FEEDWATER LEVEL CONTROL
UNIT PROTECTION
S00TBLOWER CONTROL
COND. STORAGE & TRANSFER

)

Ll

=

il

)

il

k=
=i
Ll

il
3
I

TUREBINE CLOSED LOOP CWW
DEMIN. WATER STORAGE

COND. & FW CHEMISTRY CONTROL
HEAT REJECTION

HEAT REJ. CHEM. TREATMENT
WWATER FILTRATION

UNTREATED MAKE-UP WATER
COLD LIME SOFTENER

L ) T

[=:

[
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Gross. Fuel Flow Fuel Cost GasHHV GasFlow GasFlow Gas Cost Oil HHV Oil Flow il Flow Qil Cost  Poplar R. Estevan Costello Total Coal Flow Coal Flow Coal Cost
MW Sihr S/hr % % % Sihr

Gdihr MJim32 maihr GJ/hr Sihr MJ/m3 Lis GJihr % kg's GJihr
a+béc 1+243 a 1 b 2 I3 3

TOTAL [12345x [12345X [12345X [12346X [12346X [1234.6X [1235x [12346% [1234.6% 123.5X | 12345X [ 12345%
] [12345x [123a5% [12345X [EEEE | 1235x [12345% [1234.6x BTSN + [RETSR + [BEMEE = | 123.5% [ 123.5% [12345x [12345%
il [12345% [123a5% [12345% B | 1235x [12345X [1234.6x [[EEIEN + [BEIEH + [BEMEE = | 123.5% [ 123.5% [12345x [12345%
N [12345% [12345X [12345X [NEBEEN [12346X [12346X [1234.6X (I -+ T + | = [ 125.5X [ 123.5X [12345X [12345K

BDPS #1

BDPS #2
S [ 12345% [ 12545 | 2545 (RN [FES05% [TEAK [TESAK R + AN + G = | 25 | 125.5% | 2315 [ 12945
il [12345% [12345% [12345x [EBBMN [12346X [12346X [1234.6X (EGiEH + [BEIEH + BEMR = | 125.5¢ [ 123.5% [12345x [ 12345%
e [12345% [12345X [12345x [N [12346X [1234.6X [1234.6X (I -+ | + [EER = [ 125.5% [ 123.5X [12345X [ 12345K
il [17345% [12345K [12345x |[NEBER [12346X [12346X [1234.6X |EETSH + RG] + [BESR| = | 125.5% | 123.5% [12345x [12345X

QEPS#1

QEPS#2 -

QEPS #3 FUEL consumpTioN _ D

QEPS#4 5

QEPS #5 OIL FLOW 1234567X GJ/hr g

QEPS #6 GAS FLOW 1234567X GJlhr E

QEPS #T COALFLOW [1234567X GJmr ?m

QEPS #8 T I

e FLEETTOTAL [1234567X GJ/hr :

QEPS#10 8/5/10 22:00:00

QEPS#11 FUEL COST 1000

QEPS #12 OLCOST  [1234567X shr 2

ERPS #1 P

GASCOST  [1234567X $mr 2

ERPS #2 8

YHpS 21 COALCOST  [1234567X $thr gm

YHPS #2 FLEETTOTAL [1234567X $ihr Al >

YHPS #3 .

8/5/10 22:00:00

LDPS #1
st EOSRRARESSH =~ RS o o NESS) <o o RS
e s
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GENERATION NET UHR VARIABLE UNIT COSTS MUST RUN? Unit System
. SIMPLE CYCLE COMBINED CYCLE Simple Combi Variable Variable  Trans. Ma:]rglitnal MR Units Mi(,:?s.lt"al M?:?;"al
; Gross  Station Net Gross  Station Net Cycle Cycle Fuel Cost OM8&A Penalty Cost Net inMR  (w/o MR)
MW MW MW MW MW MW kJIKWh  kJ/KWh $/MWh $IMWh Factor $/MWh MW  Status $/MWh  $/MWh
# | _CoALFIRED UNITS
/| ] [75%57x [3a57%  [23a50% p34567X ([73a67x + HCHSAK) x [CUSEK = [5ac7x [MCAZE [123.56X .
] [73457X [23457X  [23457X p34567X ([23467% + [(CHSEN) x [MCISEX - [25467x [fCA2EX [12356% .
] [23457X  [23457X  [2345.7X p34567X ([234.67% + [(CHSEK ) x [RCHSEK - 25467 [(CIZEK 123.56X .
BDPS#1  [23457X [23457X [2345.7X 34567X ([z3467% + [(CUSEK )« [MCISEX - [5a67x [[CI2EK [12356X .
BOPS#2  [23457X [23457X [2345.7X p34567X ([23467x . [MCHSEK ) x [RCASEK _ (23457« [MCIZEK 123.56X .
] [23457X  [23457X  [23457X p34567X ([z3467x + [(CHSEK )« [ACISEX - [23:67x [fCHIEMK [123.56X .
e [23457X  [23457X  [2345.7X 34567X ([23467X + [MCASEN), (ACASEK - [25467X |[HCA2EN 123.56X .
R [23457X  [23457X  [23457X p34567X ([234.67% + [ACHSEK ) x (RCHSEK - [23467x [CT2EK 123.56X .
] [3457X  [3a57X [2345.7X 34567 ([23467x + [ACHSEX ) x (RCASEX - (23267 [WCiZMX [12356X .
GAS FIRED UNITS
QEPS#1  [23457X [23457X [23457X [23457X [23457X [23457X [P3as6rX [3as67X  ([23467X + [NEIEEN) x [MENEEN - [a67x [EIEEN [123.56% .
QEPs#2  [23457X  [23457X  [23457X  [23457X [23457X [23457%  p34s567X [34567X  ([234.67X + [NEHEN ) [NGHEEN - [2s467x [MGHENR 123.56X .
QEPS#3  [23457X [23a57X [23457X P34567X ([23467x + [ACHSEN )y [RCASEX - 23267 [WCIZMK [123.56X .
QEPS#4  [23457X [23457X [23457X p34567X ([23967% + [(CUSEN)x [NCTSEX - [25467x [fCA2EX [123.56% .
QEPS#5  [23457X [23457X [23457X p34567X ([23467% + [ACHSEK ) x [RCHSAK - [23467x [WCI2@K [123.56% .
QEPS#6  |23457X [23457X  [2345.7X b34567X ([23467x + [ACHSEK ) x [RCASEK - [25267x [WCIZEK [123.56% .
QEPS#7  |23457X [23857X [2345.7X p34567X ([23457x + [NCHSEK ) x [ACHSAX — [25a67x |MCi2@X [123.56% .
QEPS#8  |2345.7X [2345.7X [2345.7X P34567X ([23467X + [ACHSEK ) x [RCHSEX — [23267x [MCI2MK [123.56X .
QEPS#0  [23457X  [23457X  [2345.7X p34567X ([234.67% + [ACHSEK ) x [RCHSAK - [23467x [MCI2EK 123.56X .
QEPS#10 |23457X [23457X  [2345.7X Ihe information in Ihls_d-lsplau‘ s p34567X ([23467x .+ [ACHSEK ) x [RCASEK - [25267x [WCIZEK 123.56X .
QEPS#11  [23457X [23457X  [2345.7X  iniended to be wiad or nteral use p34567X ([23467X + [ACTSAX ) x (RCHSAX _ [23267x [WCIZAK 123.56X .
QEPS#12  [23457X [23457X [2345.7X to SaskPower. p34567X ([234.67x + [ACHSEK) x [RCHSSK = [23467x [CIZEK 123.56X .
ERPS#1  [23457X [23457X  [23457X p34567X ([234.67x + [ACHSEK ) x [RCHSEK - [25267x [WCIZ@K 123.56X .
ERPS#2  [23457X [23457X [2345.7X p34567X ([23467X + [ACHSEX ) [RCASEX — [23267x [iCiZAX 123.56X .
YHPS#1  [23457X [23457X [23457X p34567X ([23467X + [ACHSEK ) x [RCH3X = [23267x [WCI2@K 123.56X .
YHPS#2  [23457X [23457X  [2345.7X 234567 ([234.67% + [ACHSEK ) x [RCHSEK — [23467x [CTZEK 123.56X .
YHPS#3  [23457X  [23457X [23457X p34567X ([23467x + [ACHSEN ) x [RCASEX — [23267x [CIZAK 123.56X .
LDPS#1  [23457X [23457X [2345.7X p34567X ([23467X + [ACHSEX ) x [RCASEX — [23167x [CIZMX [123.56% .
MLPS#1  [23457X [23457X  [2345.7X p34567X ([234.67x + [ACHS4K) x [RCH34X = (23457 [MCI2EK 123.56X .
SUPS#1  [23457X [23457X| [23a57X p34567X ([3a67x + [CHDAK) x [NCHSEK = [23057x [CAZEK 123.56X .
SUPS#2  [23457X [23457X [2345.7X p34567X ([23467% + BCHBEX) x [NCUSEX = [25467x [MCi2EX [123.56% .
SUPS#3  [23457X [23457X [2345.7X p34567X ([23467% + [BCHS8K ) x [RCASEX - [23:67x [iCA2@X [123.56% »
CORY 23457X [23457X [23457X p34567X ([234567x + [ACHSEK) x [NCASAK - [23467x [MCAZEX 123.56X -

System Marginal Costs
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ACTUAL

o |

DESIGH

1234567X $ihr - [1234567X $hr

8/6/10 22:00:00

ACTUAL

DESIGN

i
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1234567X $r

LOST

ST

3456.8X | 3456.8X | 2345.7X W13456TX 234567 X 234567

234567 X Q234567

234567X

NET OUTPUT GROSS REVENUE NET REVENUE
Current Design i Current Design A Unit  Current Design A -rm
i E
Tl N gt G Gum Grom Mghal Mo Nl Mt g ¥ permmems [ @
Mw MW MW $/hr $/hr $/hr $/MWh  $/hr $ihr $hr £ § Tl r+uethﬁt : s
a b=ax SMC UMC b -{a x UMC) 'Q_
| Rl [2345.7X [2345.7X [2345.7X [134567X [;34567X [134567X [234.67X [:34567X [734567X [P34567X & & [ & 40
— 2345.7X [2345.7X [2345.7X [134567X [234567X [234567X [234.67X [:34567X [234567X [234567X w o [ oommmmm S_
— 2345.7X [2345.7X [2345.7X [134567X [134567X [134567X [234.67X [234567X [234567X p34567X & & [ eommmmm Y 20
BDPS#1  [2345.7X [2345.7X 134567X [234567X 234.67X [134567X [34567X [34567X & o [ e [ 0]
BDPS#2  [2345.7X [23457X 134567X P34567X 234.67X [134567X 34567X P34567X o o [ e
s ] [2345.7X [2345.7X [2345.7X [134567X [34567X [234567X [234.67X [134567X [34567X [34567X w o [ s
i [2345.7X | 2345.7X [2345.7X [13456TX [234567X [234567X [234.67X [234567X p34567X p34567X o o [ o GROSS
i [7345.7X [2345.7X [2345.7X 134567 [P34567X [34567X [234.67X [134567X [34567X [34567X o o |  msmmmm REVENUE:
s | [2345.7X [ 2345.7X [2345.7X [134567X [:34567X [234567X [234.67X [:34567X [34567X [34567X o o [ o | 100]
QEPS#1  [2345.7X [23457X 134567X P34567X 234.67X [134567X [134567X [34567X & o [ e 80
QEPS#2  [2345.7X [23457X 134567X 234567X 234.67X [134567X 134567X [34567X & & [ oo £
QEPS#3  [2345.7X [23457X 134567X 234567X 234.67X |[134567X [34567X P34567X & & [  eommm—— y 60
QEPS#4  [2345.7X [2345.7X 134567X [234567X 234.67X [134567X [134567X [p34567X & = ——— 'g 40
2345.7X [23457X 134567X [234567X 234.67X [134567% [134567X [234567X & ——— ;
2345.7X [2345.7X 134567X [234567X 234.67X [134567X [134567X [P34567X & | » —— g 20
2345.7X [2345.7X 134567X [234567X 234.67X 134567 [34567X [;34567X | & | & ——— [ 0
2345.7X [23457X 134567X [234567X 234.67X | [134567x 134567 p34567X| + | » ——
2345.7X [2345.7X 134567X [234567X 234.67X |[134567x [234567X |P34567X | & | & ———
2345.7X [23457X 134567X [234567X 234.67X |[134567% 134567 |p34567X| o | » ——— NET
2345.7X [2345.7X 134567X 234567 234.67X |[134567 p34567X [p34567X | | & ——— REVENUE:
2345.7X [2345.7X 134567X 234567X 234.67X | [134567% 134567 |p34567X| | & —— [ 100]
2345.7X [2345.7X 134567X [234567X 234.67X [[234567X [134567X [234567X | & | & —— 80
2345.7X[23457X 134567X 234567X 234.67X |[134567% [234567X [p34567X | W | & —— H
2345.7X[2345.7X 134567X [234567X 234.67X [[234567X [134567X [234567X [ & 1 & ——— g 60
2345.7X[2345.7X 134567X234567X 234.67X ||234567x% [234567X [P34567X [ S 1 & ——— § .
2345.7X [2345.7X 134567 X [234567X 234.67X ||134567X [134567X |[p34567X [ & | » ——— &
2345.7X[23457X 134567X234567X 234.67X |[:34567% [r34567X 3456 7X [ L T o ——— “ 20
2345.7X[23457X 134567X[234567X 234.67X |[134567x [134567X 3256 7X [+ T & ——— [ o)
2345.7X[23457X 134567X[234567X 234.67X |[134567x 34567 [p34567x L K ——
2345.7X[23457X 134567X[234567X 234.67x |[134567x [234567X [;34567X [ L T —— |
2345.7X[2345.7X 134567X[234567X 234.67x |['34567x 34567 [p34567x (W X' ———
2345.7X[23457X 134567X[234567X 234.67X [[134567x 13456 7X 232567 o ¥ o ——— -

8/5/10 22:00:00
shading on trends indicates:

et e RN e e SS]

Gross & Net Revenue Calculations

|1234557x $ihr - |1 234567X$Mhr = |123455?x $hr

- Revenue
(in the red)
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£5s0ns Learned - Summary

1) Need dedicated staff to support tools deployment, or risk losing investment

. PMAX / PdP / Rules is not necessarily a turn-key.

. Get a better system by co-designing the system with Scientech.

2) Need a system for managing findings

. Emails get lost

. Must accommodate multi-users.

. Avoid re-examining things already identified.

3) Need to have clear plan on Roles & Responsibilities:

. Automating monitoring does not result in reduced man-hour input (identify MORE
problems, more problems to follow up on, Model maintenance overhead)

. adding FTE’s not SaskPower option

. sub-contract the M&D

4) Schedule considerations missed

5) Increased Integration results in better chance of system succeeding
6) Plan & Budget for continuous improvement / enhancements

. system marginal price calculation

. gross/net revenue calculation

7) Scientech is a nice company to work with.

SaskPower
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