KM Responses to PUB Questions July-2011

Pre-Ask PUB/KM - 1

Ref: KM Report, Page 21/92, Exhibli, MH Figure 3.17 {Artached)

MH Draought Strategy Process/Rule Curve

a) Please confirm that MII's back cateulation of the 1038-4 drought is premised on a full rescrvoir
level of 715.0 on Lakc Winnipeg in the first vesr of the droughthow likely is this vituation?

b) Please compare the madeled water tevels with historical levels snd plot the historieal levels on the
sepresentative drought if figure 3.17.

) Can KM confinm that MH's drought strategy would involve all out thermal geteration for nupuets) in
the first year of the drought in order W svoid drawing energy from storage (e.g., achieve and maintain
full supply situation).

d) Pleuse explain how MI would reeogmize o pending dronght in the first year when energy-in-stonyge
is well above average and sprinyg inflows are as yet unknown. (c.g., below average stow pack}.

e} Cun KM confirm that MIT typically looks to maximize exports al about 1400 GWhimonth durin ¥
May:June/July/Avgust in anlicipation of verags of better Now vears (using imports ifias necessury)?

) Please confinn that this cxcceds the entice hydraulic enetyy surlus above domestic load in myean
tlow years (29,500-26 000},

g} Can KM confinn that MH's mean vear will lypically require 2500 GWh of fuel and power
putchases?

Answers:

a) The Rule Curve simulation embedded in SPLASH operates with the assumption that all reservoirs
are full at the beginning of the period. The Rule Curve is used to ensure that water levels at the
start of the period (water year) are sufficient to validate system firmness through the critical
sequence. Full level of Lake Winnipeg is defined at 715 feet. This is a theoretical assumption
under perfect foresight conditions and with imports limited to firm imports. This Rule Curve
simulation is used for planning rather than for operations, as SPLASH is a planning model.

b) This calculation is not representative of history and therefore when historical data are used they
would not reflect this situation.

¢) MH has a number of options to maintain generation balance. The latter involves the following

relationship
Generation + Imports = Load + Exports

It is possible to increase thermal generation, raise imports and reduce nonfirm exports. Any
combination would work, and the most desirable method would depend on prices and costs.
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d)

e)

f)
g)

Under the new contracts, even firm exports are subject to curtailment provisions, which
becomes another means of obtaining generation balance.

KM have recommended that a Drought Preparedness Plan be implemented, documented and
distributed. This plan should make clear what triggers are monitored or should be monitored.
MH has made it clear that it does not predict droughts; KM agree that predicting rainfall beyond
a few days, maybe a few weeks, is not reliable. What MH does is it tries to protect itself when it
feels that conditions become unfavourable. It simply asks itself: if inflows are low, snow pack is
below average, and if it were to face the worst flow conditions, will it have enough dependable
resources to meet load and firm exports from its own resources and firm imports. KM believe
that this is not enough. KM suggest that a set of triggers be put in place to ensure that MH has
sufficient and “efficient” resources. The latter condition is crucial if MH is to avoid paying
shortage prices for imports and avoid costly backout of energy commitments.

KM recognize that HERMES seek to maximize net revenues which come primarily from
opportunity exports (other components are not subject to choice once contracts are signed),but
this objective entails maximizing this net revenue over the entire period subject to many
constraints. This objective operates under the condition that MH generation must meet with
equality domestic load.

KM have estimated the mean generation under mean flows at 30,000 GWh.

What is clear to KM is that satisfying the generation balance equation under mean conditions
would entail both exports and imports. The precise GWh magnitude is one value that would
entail generally exports in the summer and imports in the winter such that the generation
balance is maintained.
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Pre-Ask PUB/KM -2

Ref:  VIH Figure 3.17 - Lake Winnipeg Critical Trajectory
Drought Strategy Process

a) Dlemse confim  that the basic premse of Figure 317 i3 (hat MH would koow that;

o March 1941 was the end of the dronght and that reservoir recovery was assured.

e A full Lake Winnipeg reservoir 714,75 could be assured in August 1939 and in September 1938
by maximizing thermal generation und marimizing ircports,

« A Lagc Winnipeg reservolr level of 713.5 as of April 1938 was uchicvuble by maximum use of
therr:al genaration and macimum imports in 1926 anc 1937.

h) Please confirm that MH would have to significantly resiccl Like Winnipeg ovttlows in 2036/37 and
buy in exeess of 10,000 GWh of cnergy 1 orter 1o meel dernesiiv and export contmet commiiments
aod muinain a Lake Wintipeglovelof 713.5.

¢) Pleasc explain the probatle rationale for MII's required decision in 1936 (0 maximize imporrts anidor
thermal generation ot curtail non-lirm cxpors) when MaydJune runoll w Tuaxe Winnipeg was ncar
average and Lake Winnipueyg was at T14.0,

d) Did KM du an analysis of cost impucts of thiz 7-yzar drought oncearring cires 2011712 w0 2007/187
Plewse provide or explairn.

Answers:

a) Figure 3.17 is illustrative of the Rule Curve embedded in SPLASH under perfect foresight. KM
can confirm that this theoretical situation underpins the calculations in SPLASH. Whether
these exact numbers are part of the assumptions is already displayed in Figure 3.17.

b} Every foot in Lake Winnipeg translates into approximately 2000 GWh. This translates in a
potential loss of 3,000 GWh in storage when 713.5 feet are left in Lake Winnipeg. If MH has
to meet exactly its load and firm commitments using the critical period flows, this shortfall
would have to be made from imports, or curtailment of opportunity exports and/or
boosting thermal generation.

¢} This question should be directed to MH. KM do not want to speculate about hypothetical
conditions. It is also a question about historical versus regulated water levels. This is a
hydrological issue about which KM have no particular expertise.

d) Yes they did and these include:

Cost of a five year drought

Drought with 1937/41 flows $1,572 million
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Drought with 1937/41 flows and high import prices

Cost of a Seven Year Drought
Drought with 1936/42 flows

Drought with 1936/42 flows and high import prices

$6,019 million

$1,998 million

$7,655 million.
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Ref: KM Repert, Exhibit #3.17, MH Annual Report 20:02/03

a}

h)

<)

d)

€}

£}

Leud-Up to 2003/04/ Risk Advisory Reports Vay 2003, January 2005

Did KM test MIT's drought back calculation stratewy against the 2002903 tw 200304 drought
sutuation?

Is it KM's understanding that MH did/or did nal anticipate the pending drought in:
«  Fall 2002 (7) on what basis?

s January 2003 (7) on what busis?

*  Fehruary 2003 (?) 17 forecast?

e April 20013 (?) energy-in-storage at 4,200 GWh?

May 2003 (?) Risk Advisory Repon?

«  luly 2005 (7) 2* forceast?

Tn KM’s view, when MI togk enengy-in-slorage down to 4200 GWh {1 abe Winnipeg to 712.0) by
April 2003, did this reflect:
= Lower inflows?
or
«  Higher cxport sales?

fn KM’s view. when did MI] first reulize a pending water shortage? (MH reiained Risk Advisory to
develop actiom plan in latc 2002/3)

In April 2003, MH's cnergy-in-storage was 6,300 GWh and Lake Winnineg was about 712.¢. Can
KM explain how this relaws we MH's dronght srrateyy which assumes - full reservoit ut the beginoing
of drought?

Please confiem that in 2003/04. MH chose not to maximize imponts or use thermal to minimize
withdrawals from storage.

Would KM agree that if thiz had been a S-ycur drought, MH would have depleted enetgy-in-storage
afier Year 2 of the drought?

Answers:

a)

b)

KM did not test MH drought strategy for the drought of 2003/04. We are not sure what strategy
the question is referring to. The losses of $436 million could suggest that there was, perhaps, no
effective strategy in place. Again this is why KM keep insisting on MH developing a DPP.

KM did not evaluate any monthly forecasts. It examined annual forecasts during the drought
period and noted in their Report that forecast errors during the drought of 2003/04 were high
for all variables but particularly net revenues and generation. We note again that MH has
asserted that it does not try to predict droughts. Well then, that is why triggers, projective
indicators and other sign posts may be helpful as part of a DPP.

in KM's view this is not an either-or issue. It could be both, and could even be the outcome of
other intervening variables.
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d) KM believe that it was not an issue of a lagged recognition but an issue of lagged response. In

g)

the winter of 2002 MH recognized that flows were lower than usual, and again in the winter of
2003. So the issue was not about when it was recognized, but an issue as to when MH took
these triggers and signs as indicative of a drought to be acted upon.

This question assumes that MH uses full reservoir levels as an operation rule. MH has noted that
it does not. It is in this regard that KM felt that some additional water should be retained than
what MH has retained on average, as part of their drought mitigation (operational) strategy. If
indeed they kept reservoirs' levels to full capacity we would not have recommended additional
waters should be stored.

KM note that imports in 2003/04 were at about 11 terawatt hours. MH had a choice to fire its
gas turbines or import. It chose to maximize imports, because it was reasonable to do so as the
cost of imports was less than the cost of firing the turbines. Of course it had the option to draw
down the energy in storage.

It all depends on the sort of drought assumed. If the question was anchored on a specific
drought profile say 1937-1941, KM would agree that MH would have depleted energy in storage
in the second year, other things being equal.

Pre-Ask PUB/KM -4

Ref: KM Report, Exhibit #3.17
Lake Winnipeg Critical Perind Trajectory/Historical Lake Winnipeg Levels During
Droughl Periods

a) Please continm that MH's SPEASH mode] assumes;

* A nwar coply reservoir at end of drought (Lake Wicnipeg at 711.5) going into the first three
months of 1941 (without the knowledge that the next nine months will sce substantislly below
average Lake Winnipeg inflows requiting some 10,000 GWh of cnergv purcliasc). A further
purchase of 4,000 GWh will be required in the April-September period of 1942,

¢ A near maximum full reservoir (Lake Winnipeg @ 714.0) in April (940 allowing the withdrawal
of abour 18,000 GWh from energy-in-storage in the subsequent nine months {svaiding any
eriergy purchascs).

*  That the near maximum reservoir {Lake Winnipeg 7 714.0) will also be available in April 1939
(no net withdrawal from cnergy-in-storage).

b) Did KM confirm that Lake Winnipeg levels in the ficst summer of each historical drought
actually schicved 714.07 Please Rst specific vears,

Answers:

a)

KM believe that SPLASH assumes full reservoir level at the beginning of the period.
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b} No KM did not. Examining the Table provided on Page 6, it is possible to answer this question
depending upon an agreement as to the start of each historical drought.

Pre-Ask PUB/KM - 5

Ref:  PUB/MHB.O.D. 6. Page 25
Typieal Fxpors Sales

a) Please confirm that in the absence of wlvance notice indicating low Hows {pending shortage), MII
would in Q. of a year lnok ux:

*  Maximizing export sales o Ge-line capacity limits for 7x16 cnergy and alse 7x8 conergy during
Qi

+  Continuing export sales to liv-line capacity limits for 7x16 energy and perhaps 7x8 enerpy during
Q..

*  Exporting about 6,000 to 7,000 GWh of energy in Q, and Q: and an additionst £500 to 2,000
OWh oot energy in Q0 und Q. '

b) Would KM agree that MII typically (in 73% of historical vears) would look ta export wt least 7.000 to
8.000 GWh of energy while employing up (o 3.0 GWh of purchased/thurmal energy {largety winter
purchases)?

¢) Would KM ugree that currently in sbout 25% of the historical years expott sules would oonlv be
sehieved via matching imports or power purchuses [no exports from hydraulbic generation]. '

Answers:

a) The answers to all these questions depend on whether MH targets exports maximization. MH is
constrained to meet domestic load and is constrained to meet firm exports. The only leeway MH
has in opportunity exports. Indeed the objective there is to maximize net export revenues, but
this is not independent of the mentioned constraints.

b) The issue here is whether or not MH is targeting a particular level of exports. KM recognize the
stability of some of these export and import levels, but does not believe they are targets.

c) The options open to MH to balance its generation are many; if imports are the cheapest
alternative to meet dependable energy, then this meets the efficiency requirement.
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Fre-Ask PUB/KM - 6

Rel:  PUB/MH 129 2004/04/19 & PUBNTH EL3% 004°05/17 (200445 GRA), Table 1 Total
Unreguiated Vionthly (nflow Data for L.ake Wianipeg Historical Data Derivation

1) Ilease continm (hal KM raveewed MH's entire historical Now snd annnal hydraulic generadon
estimaies record fiom 1912 to date in arder to delne the adequucy ofthe stress wat lor dirughy,

b} Please eaplain KM's understarding ot how the above Now Jats privr to 1938 was derived (rom:

* Winnipey River flow records?

*  Hed Rive- How records?

*  Saskawliewan River Mow recundy?
*  Local inflows®

*  Likc Winnipeg lzvzl changes?
¢)  Planse caphiin how the associated moathly hvdradic generdon was Je-erminad.
€) Soecifictlly, did KM have aceess to MH's mathenatically devived monchly Lake Winairey inflows;

® For 192934 1o 1933734 deoughl peroc {3 years )
*  For 1956/37 to 1942/43 drouzhr perof {7 vears)?

Answers:

a) KM reviewed the regulated water flows from 1912 to 2005 annually and monthly.

b) KM had a general idea as to the proportions contributed by the various rivers. KM are aware
that a gauge was set up at Slave Falls on the Winnipeg River as far back as 1912. Starting with
total water flows from Lake Winnipeg, the contributions of other rivers to the flows (Red River,
Saskatchewan River and Churchill River) can be subtracted to get Local Inflows. Churchill River
flows were gauged in 1928 before that they were based on a statistical relationship between
precipitation and flows.

¢) The flows through the stations are converted into generation using standard equations that take
into account head, efficiency, etc.

d) KM did not have the mathematical procedures; they had the flows as Kcfs.
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BUB/MH 1.29
Reference: Tab 7 - Page 6 {Figure 7.3.4)

4] Why is saergy o stevege substantistly lower in 2003/04 thun in 1998 when fotal
inNows té Lake Winnipeg were similar?

ANSWER:

Althoogh the Marnitoba load and firm export laads have prown significantly since 1988
eteTyy reserves i resstvois storage were Jowet fo 200304 compured to 1988 for the
following reasons:

1y The addition of 260 MW of combustion turhines at Brandoa GS in 2002 increased
Maritobs Hydre™s dependable energy cupability by 2,300 GWh which is available to
meet fins losd commitments during drought This additional capability allows
Marticoba 1ivco to maintain lower bydraulic rescrees without sdditional risk o the
Maniteba taad,

7 Since 1438 Maniioba Hydro has inctensed its impert capability from the US by 570
MW which shecretically could provide 4,008 GWh of energy supply. This addifonal
cupubiity allows Munitoba Hydrn to maintsin Jowar hydraulie reserves witkout
additional risk to tha Manitoba load.
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PUBMH [-29
Referenec; Tab 7 - Page 6 (Figure 734}

b} Please provide monthly Lake Winnipeg inflow dats for the catire period of
recerd.

ANSWER: -

Table 1 is a summery of monthly unregnlated inflow into Lake Winnipeg for the period,
1912 to 1998, Unregulated inflow consists of all inflows upstrean: of Lake Winnipeg that are
not regulated by Manitoba Hydro. The unregulared inflow into Loke Winnipsg as
smmanzed in Table | includes the streamflows fom the Winnipeg and Saskatchewan
Rivers that have beer regolated outside of Manifoba. The regulatinn of the Saskatchewan
River at Grond Rapids using Cedar Lake storspe has dot been considered in these
unregutated inflows.

An sdditional component of unregutated inflow is the Lake Winnipeg partial inflow zvailable
for outflow (PLAD], which represents dhe total inflow from all Lake Winnipeg wributarics,
excluding the Winnipeg and Saskatchewan Rivers, and evaporation and precipitation effects
direclly on the lake. The PIAQ How quuntity is calcjated on the basis of known streamtiows
(that is: Winnipeg. ind Saskatchewan Rivers) and recorded outflows from Lake Winnipep
and the change in storage in the reservoir,

The PIAC can he negative or positive reflecting large evaporation losses and/or imprecision
in the input data for the calculation of the PIAC. These evaporition losses can be 52 large
thot they offset other inflaws and consequently the total unregulated inflaw intn Lake
Winmpeg can be negative.

10
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ELBMY -3
Refarvacw:  Volume <, PUBMH 1 .29¢h)

Pleass sxpund e Tetal Unreguisted Inflow Dsta for Laks Winaipey table ts (nehia
the years 1999 to 2004 year 1o dute.

. ANSWER:

The attachod table conirins the tatal nreguisted inflow data for Lake Winnipeg wp 10 the sad
af fiscat year 2003704,

Tolnd Urroguigtpd Rientily iaflow Datg for Lake
WRSAINE Thvar, $aplnptugr Pitypr sy i-pie Wiy Papiil ndiow Avatiits. fov Oudbwer SPAGTH
Uxwnadid Pyl XY {DENDP I FY MEUDE, Inabaive B

Npriuy nlses (CN0)
PloaniYour Agw Moy Jnv 2o

Mg Bep Ooi Nev Ohue Jen P M Jaerege

L 214 T2 a0 L8 MIE B3 ME WA A2 43 Me 7O aa

10 1OR8 12549 12089 1088 i Ba a2F WI Wt Wi N8 2P bl

e 42 HE 1138 1248 TIE WY 413 1005 ML P 0148 A Hs

00mx ALY 20ie 1623 1338 W4 Mo . WS S1Y wd Y “mr
BN TER Y 19T A TE1 ey %é ws m3 M2 NE WO
el Y Bh A% 3 ML By me s Me owe e

e T . : T& IHo ¥ Fon . f -
= 1 NI AT 2 B M e WS IT) B K4 Ha £

¥ Tt tvacege W cottulnimd for th 40000 1eSeed, FY 191 31 g Y JD00A, eamive.
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Pre-Ask PLB/KM -7

Ref: KV Repost Page 91,0008 B.0.D. 41 Page 8%

1lstarical Drata Reeorded

a) Did KM roview the more reoont drovght dreuncstances (Lake Winhipez nilowsqenergy-in-

stomgereduced hyedeau'ic geaeration with respect ta:
- 1060061 Lo 196162 (2 yeury)?

v 197677 to 1977778 (2 years)?
¢ 158081 [0 LSB1'R2 (5 yearn)?
s JORTSE to 16012 (5 years)?
v 200240 W 200304 (2 vears)y?
= 200607 (L year)?

b Did EM look to confrm MH's corelation of these gvenls & MH?s actual ninitnum éopendable
hydraulic gzneratiun?

¢ Based on Luk: Winnipeg inflows. woud KM azree fzat in the last 100 yeass, VIH would have been
faced with an aperding drougat perod eighr tired? for aton] of 26 vears of droug 1)

d) Would &M agiee that MI's droughi respouse strategy (rule carve} would have had lo be initated at
least eight rimes, and possb.y more in the last 100 veers?

&y Would KM agree that low fow'drought years are typically indicated by few Nows in the prior winter
und spring?

Answer:

a) KM did not review in details the water conditions and energy in storage in Lake Winnipeg for all
of these years. KM reviewed only those for 2003/04.

b) There should be no correspondence between these events and the actual minimum dependable
energy, as some of them did not involve water levels below the critical period inflows, and in
most of these cases did not involve energy shortages (demand exceeding supply).

¢) KM can confirm that based on Lake Winnipeg inflows an impending drought may have been
expected eight times.

d) KM consider the Rule Curve as a Planning Curve and not an Operational Curve.

e) KM can confirm that this is typical of the historical flows but cannot consider it as a one-to-one

mapping.

12
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Pre-Ask PUB'KM - 8

Ref: KM Report Page91, Fipure 3.17: Lake Winaipeg Critical Perind Trajectory

al

b)

ci

d)

<)

SPLASH Model (73341 Simulation

Please continr fhat an Apnd: 2041 Lake W anipey level of Lake Winnipeg of TIL3 would be
afoguate 1o decl with six months CApril o Sepieenbery of 60% of average intlows.

Plegic expliin bow drawing dJown lake Winnipeg frem T14.0 to 711.5 over 12 months (April: 204¢ to
March/2041 ) could beve suen reasonably contemplated (without MH knowing tha dwwight wonld end
in Cketaber 1941),

Plesse explain bow a minimuem Lake Winnipeg (ove! of 214.0 could be maintained in 203940 when
Luke Winnipcg inflows were only 0% of average (unless MII anticipated 2040:41 nilows would be
thout 30 of tveruye),

Flease expain huw & misimom Lake Winnipeg lovel of 214.0 could be naintained in 203%/39 when
Laks Winuipeg intlows weze abour 75% of average (imlcss MIT anticipated 204041 intlows twa
vears ahcad of tame),

PMeese confinm that ¢ Luke Winnipeg fovel oF T13.7 i1 April 2038 would rot be cortain in light of
below sverage Lace Wimnipey inttews v 2032738 (87%) and 2036137 (744},

Wold KM agree tha: MIPs Drouglt Muanagement Sirategy (vule curve} is arly woriahle far 2036737
10 2012:43 if the partam of annual flows are predictable scvera! years in advance’

Answers:

KM cannot answer these questions as they refer to years that are not appropriate to the data.

13
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Pre-Ask PL'B/KM -9

Refi  PUB/YIHI-29 208470419 (2084°03 GRa) -~ Lake Winnolpeg Inflow, Table 1 -
1929/34 1o 1933734 Dirneght

2} Wo il KM sgree that the summacy below easurably captures he Lake Wianipeg Inflow A vigleble
fer Ouiflow siuation from 1929 10 1954 twaich MH presumably supplied to K}M)?
Tata} Unregulated Monthly Fnflow to Lake Winipeg
(Winnipeg River/Saskatchewan River:
Locai Lake Wiznipeg Parcial Avaitable for Duillaw)

—_ ] Q ‘ 02 b e asaua ]
Avornge Apr-June Ty S Oet-Dee 1000 | San-Mar (1,000 Averaze
(LUOB cfa Mlanths) (1,000 ¢fs Veaerluj 2 Months) efi Mnathe) {1,006 oty

Averxpa 33 125 163 LR 70
143930 212 (70%} AI(93%) 6B (40%) 138 (7%} sy T
183031 LEITER) 63 (J4%%) 1571 102%4) 116 64%) 14 (&)
TEILY TR 142 (770%) 108 (65%) 80 1450q) 41 sy
153233 203 (H4%) 23 (56%) Li3 [458%%) 144 (R2%] 3G {700

| 5333 2R _ B G1%) L1 TG | 55w

. f 5 Yeur Average 46 (G6Y%)

b} Thowe confinr tha: with an April Lahe Winiipeg level ol 7 13,0, MH would mor huva tecogm.sed the
1929430 dzveloping dmught sitnation anel wonle most Lil ely huve made sonnal summer expor salss

1 Q and Qr (1o cnd of September) from bydraulic cnengy and elTectivety taking about 60M) (W
aut Al ene-py-magharims,

c) Please confm that this ¢,09C GWh energy-in-tlorage deficit would have to ofsct by addinional

F&PP i ol for MH's drought steategy o funetion ss intended aut to 191334 resulling in o
minimal energy in stotnge of <4000 LW,

dy Was KM eware Lhat prior 1o this drought, Lake Winnipeg inflows in 1334735 wud 193536 weTe only
average, end with mean operation weuld not allow recovery of energy-intorage st the stagt of
2036437; energy-u-storage woyld fkely cud vp well below average of 3.000 Gwh?

Answer:

a) Yes KM worked with flow data that are quite similar to what is in the Table above.
b) Yes probably MH would have made export sales. But the issue here in our opinion is more
complex. It cannot be premised simply on a particular lake level. A host of other variables would

have to be taken into account—availability of imports, relative prices of exports, load growth,
etc.

¢} KM cannot confirm these levels as necessary. They are based on a Rule Curve that is not
considered to be an operational rule.

d) The same answer applies here as it applied to sub-question c) above.

14



KM Responses to PUB Questions July-2011

Pre-Ask PUB/EM - 10

Ref:

FUBMIT 1-29 20484/44/19 (2004/08 GRA} - Lake Winnmipeg Inflow, Table § -
1536/36 to 1942/43 Drought

a) Would KM agree lhat the ammary helow reasonably caprures the Lake Winnipag inflow availahle
for outflow situstion from 2036 to 20437

Tatal Unregalated Monthly laflow to Lake Winnipeg

(Wimnipeg River/Saskatchewan River/

Focal Lake ‘Winnipeg Partial Available for 01.1lﬂow)

b)

e}

)

& Q. Q; (5 7 Anaurl
ApreJune Julv=Sept Uet-Trec Jan-¥ar Avirage
{1,009 cis Moaths) | (104 ofs Mondhs) | (L0 efs Meackyy | (1,000 efy Mon th) (1,304 fs)
Average 35 L85 1635 150 iy
193637 306 (V8% Y0 [49%) 94 (7%} 128 (69%%) 22 (Ta%}
193738 MRE(RI%) 167 (%810} 136 {(R2%) 160 {4043 b1 (37%)
19385y 0 E’jﬁ%) 153 (55%) Th (#6%) 136 (767) S3 (1)
1936:40 144 (d6%4) 88 (d6%0) b6 (SR%) 133 (742 W (3dYy)
1940:41 8% (28%,) T (3%) 33 (20 ) 97 (84%a}) 2 (39%4) N
1941:41 204 (65%) 111 {64%32) 03 (12385 1746 (988%) SR (33%5)
1943443 4 19.4 ($2%) 140 (76%) 182 1115%) 1S 184%4) 58 (971
J_. . . e e 7 Year Average SH{71%)

Waould KM agree that with an April Lake Wimnipeg level of 713.0. it is likely that the retwrn of
drought conditions 1 2036/37 would not have been ohviows entil afler September {(Q,) Maximicing
sumimer exports would be a mistake.

Would XM agree it is probuble that drought actions would nat have been uridertaken uniil aficr
October to December (Qy? However, vonditioms in 2037/38 woere aboul %0% of average sugposting
e drought.

Tr KMy opinion, whon should MH expect o retirm to average operations in | 943444 (Q2:Q47).

Answers:

There appears to be typos with respect to years. The Table refers to 1936/37 to

1942/32. We will assume these to be the relevant years for our answers.

a) KM reviewed the numbers and accept them as representative of the years under
question with a small number of exceptions. KM are not sure, however, as to how
the averages were calculated. The averages do not reflect the numbers in the Table.

b) The logic underpinning this sub-question is based on a Rule Curve structure. MH at
the time referred to did not have SPLASH. KM wonder whether the question
pertains to 1936/37 or another period?

¢) KM are not in a position to answer the question that goes back to the date in the
Table?

d) MH bases much of its expected decisions on a mean reverting assumption.

15
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Pre-Ask PUB/KM - 11

Ref:

1960/61 o 1962/63 Draught

PUB/MH I-29 2004/94/19 (2004/05 GRA) - Lake Winnipeg 1nflaw, Table 1 -

&) Would KM agres thar the summary helow reasonubly captures the Luke Winnipey inflow available
for outflow situstiom from 1960 to 196372

Total Unregulated Monthly 1nflow to Lake Winnipeg

{Winripeg River/Saskatchewan River/

Local Lake Winnipeg Partial Available for Qutflow)

. [ & Q. Q Q [ Anunal
S-Year Apr-Juse Joly-Septy Oct-Dec Jun-Mar Y Average
Average (1,000 cfs Maonths) | (1,000 fs Momths) | (1.000cfs Mouths) | (1.000 cfs Months) | (1,000 cfs)
Average 213 L83 168 150 70

| 1960R" 223 (7126} 109 (39%%) 105 (64 %) 151 (%4%) AT (81%%)
196162 178 (37%) 47 (25%) i 59 (42%3) 124 (69%%) 35.050%)
A%63 ;| 211 (80%) 214750 138 (84%,) 168 (93%) | T4006%)

| |3 Year Avcrage | SS(79%)

b} Would KM ayrce that with ar April Lake Winnipeg level of 7119, MIT's:
* Antcipation prior to end of (§; of 1960461 scems unlikely”
»  Reengnition of drought and movement into drought mode actions would be unlikely until after Q)
of 19614622

< Anticipation of the end of the drought in Q) ol 1962/63 would not be cerlain?

Answers

a)

b)

The numbers are representative of 1960/61 to 1962/63 flows but KM are not sure about the
averages calculated; they do not jibe with numbers in the Table.

The real issue is about anticipation, which technically refers to prediction. MH has always
claimed that it does not predict or try to predict. It simply assumes a particular worst-case
sequence that defines its dependable energy. If this sequence holds, they are protected by
ensuring that they have enough dependable energy to meet load and firm exports. If not, they
have a surplus that they will try to export. Now of course, it would make sense to try to define
some anticipatory norms. The real issue is not about only recognition lags but also response
lags. MH needs to be in a position to alter its export profile (opportunity sales) to make sure that
it does not get caught over-selling.
KM are sympathetic with the spirit driving the questions; MH has asserted that it is conservative
and does not operate subject to the Rule Curve, but rather to what HERMES would suggest as
the optimal operational choices.
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KM Responses to PUB Questions july-2011

Pre-Ask PUB/KM - 12

Ref:

19743/77 10 1977778 Drought

PUB/MH 1-29 2004/04/13 (2004/05 GRA} - Lake Winaipeg Inflow, Table | -

a) Would KM agree that tye summary below reasonabty capuures the Lake Winnipez inflow srailalle
for outtlow situation frox 1976 to 19787

Tutal Uriegutated Moothly Inflow to Lake Winnipcyg
(Winnipeg River/Saskatchewan River/
Local Lake Winnipeg Partial Avsilable far Outflow)

QA
-Year .«pl?.;lne Juh?;em (‘.irgl}'m: Fau-Mar :::;::z
AVERREE | 60} ofs Monthg | {1000 tfs Manths) | (1000 cfs Moutbs) ':ﬂ‘:'i? (1.000 ¢f3)
Avirage 313 155 T s t30 7
197677 3T 0 47 {25%) 98 (59%) 121 (67%) 49 (76%)
(97TTR 11 (35%4) 106 (57%) 148 1300 166 (10%0%) | 30 Tana)
" 2 Year Averuge 53 (T2%%) 1

B Would KM agree that with an Aprl Lake Winnipey level ¢f 715.0. it is unlikely thaot MH would have
tazen drought actwm uatil after J; 194677/ and would have likely comtinued that action imo Qs of

1477787

Answer:

KM tender the same answers here that KM gave to Question 11.
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KM Responses to PUB Questions July-2011

Pre-Ask PUBKM -13

Rel:

a) Would KM agree that the summary helow reusonubly cuptures the Lake Witnipey inflow available

for outflow situation from 1980 to 19852

Fotal Unregulated Monthly Inflaw to Lake Winnipey

{Winnipeg River/Saskatchewan River/

Loeal V.ake Winnipeg Partial Available for Outflow)

FUB/MH 1-29 2064/04/19 (2004/¢5 (iRA) - Lake Winnipegz Inflow, Tablc 1 - 1980v81 1o
19B4/83 Drought

Y enr AL} L2} Q QA Acuual
Avrage Apr-June July-Sept Qut-Dec Jan-¥axr Average !
' (1,000 ¢ Months) (1,608 cfs Monthy) (L0 oFs Monthay (1,008 ofs Monihz) {1,000 ¢fs}
Average i3 t43 163 18O 0
JURDRI N2 (64%%) 91 {19%%) 121 (7% 167 (93%,) 48 {6994}
1981782 145 (36%1) T {63%) 159 (9673} 1Z9q(T2%) A6 {6694)
195283 W3 ) 13 £50G) 191 (116%) 27 ¢119%) T3 (1A%
195374 293 (93%) 121 (55%) 1208 (73%) 166 192%%) $% (53%)
198483 256 (R1%) 41 (49%) 163 (99%3) 169 (9d%%) SR (5"-‘:.)__‘
S Vear Averuge 87 R 1) i

b} Would KM agree that with an April Lake Winnipew fevel of 713.5, it is unlikely that MA would have

taken drought activa undl Q; of 198817

&) Wauld KM agree that recovery from the 1980:31 wmd 194182 drought years would be incomplete

when the drought resumed in 1983/847

Answer:

This question is similar to the previous two questions. KM would suggest that the answer given
to Question 11 applies to this Question 13 too.
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Pre-Ask PUB/KM - 14

Rel:

KM Responses to PUB Questions July-2011

1987/88 ty J991/92 Dr(}ught

a) Would KM agree that the summarcy below reasomably caphures the Lake Winnipeg inflow asailahle

for outflow situation trom (987 to [ 9927

PUB/MH (-29 2804/04/19 (2004/05 GRA) - Lake Winoipeg [nflow, Table § -

Total Unregulated Monthly Inflow to Lake Winnipeg

(Winnipeg River/Saskalchewan River/

Local Lake Winnipeg Pardal Available for Outflow)

&

. & Q, o, Anunal
:e::r:;: Apr-bune July-Sept Orer-Dec Jas-Mar Average
{1,000 oty Vonths) | (1000 cfs Months) {1,004 cfs Months) {1,890 ofs Months) | (1060 cfs)

Average 35 183 tas 180 kib)
194783 264 {84%1 96 (51%) 46 (28%) o6 (33% 42 (60%)
1958359 174 (85%) 20 {24 %) 9% (59%) 119 (66%,) 33{47%)
| 9%9:90 132 (74% 201 {109%) B3 (56% ) 136 (81%) 5 (90%)
1990:9 | 124 (103%) 154 (R."n) TTidT) 1L (R2%%) 56 (30%)
199192 188 (68%) 129 (707%) 136 (82%%) 190 (1 06%%) E A
3 Year dvernge | 48 {69%0)

b) Would KM agrce that with an April 1987 cncrgy-m-storage of 8,700 GWh and an April Lake
Winnipeg level of 713.6 after average winter flows. MH had no advance indications of droughe until

afier Q; and cxport sales for - and Qg veory hkely would not have boen curta led?

Answer:

This question is also similar to Questions 11-13 and KM would use the same answer given in

Question 11.
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KM Responses to PUB Questions July-2011

Pre-Ask PUB/KM - 15

Ref:  PUB/VITT 1-206(a)PUB/MH (=29 20:14/04/19 (2004/05 GRA) - [ake Winsipeg Inflow,
Table 1 — 200243 to 2004:08 Drought

a) Would KM cgice that the summary below rcasonably captuses the Leke Winnmpeg mbow avaibable
for outflow s:tuation oo 2002 1o 20947

Tetal Unrezulated Moatlly [uflow W Lake Winnipeg
(Winnipeg River/Saskatchewan River!
[acal Loke Winaipeg Portial Avallable for Outflow}

Q: Q: Q1 & Annunl
Apr-Tune July-Sepr Our-Due Jan-Mar Average
1 {1,080 ofs Meunihs) | ¢ 10600 cfe Monihs) Q1 ik ife Manths) L1 THNb et Bl omthy) -1.004 ¢R)

b 200203 303 (v l 27311490 113{63%,) 137 531%) HRIYTHY)
203404 192 (61%%) o [51%) MW 55%) VI en 45 (4%
B L0 E79% 1 13% (75%) 193¢1 T%) 2351142%) oF (9%

[ 3 Year Average | bW (H6%h) |

b) Would KM agree Lhat despite ax Apnl Lake Winnupeg level of 712.2, MH's drought wetions dic nol
Eick in Qaamd Dy of 200208% on even fully in Q) 20030027

¢} I the contcst of a muli-year event, ¢id MH's 2005/03 10 200504 peitormance conform to MHy
Lake Winnipey; Drowgdyt Managament Steatepry (rule curvel wirth respecr me

«  Mirimisng Lake Winnirer outtlows in 200293 by purchasng encrgy in the fall and wonler of
2002/03 when inflows were 7024 of averaga?

»  Maintaining 3 high lake wvel (and encrgy-in-storage) gong miv 2WAAM when iflows were
asout S0 of averape?

Answer:

This question is again very similar to the previous Questions 11-14; the same answer would hold
here as that KM gave to Question 11.
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KM Responses to PUB Questions July-2011

Pra-Ask PUB/KM - 15

Ref: PUH/MH 1-29 200404719 (2004/05 GRA} - Lake Winoipeg Inflow, Tabie 1 , RIsk Advisory
January 2085 Report on 20022804 Drought Managewent, 200304 Annual Repart

a] Did KM look te apply MII's Drocght Managerment Sinulegy (ke ow ve) we e 2602/03 10 2003704
dronght?

by Woud XM be aware whad Luke Winnip.g MMows had bezn well bolow average in Octobar w0 Decemter
2002 (70%) and tanuary @ 1ebroary 2005 {U%)7

¢)  Would KM be aware that (Oclober Lo February), winter precipitation was extremely tow (60% of
average)?

Uy Wis KM awere that MH had noted the potentiat of tow flows due 10 very fow soowpack?

£)  Waus KM awire that MH's annual repoart for 200304 indicated a drought s:luation exisied invhe
secomd half of 2002037

f) How would MH's drouglt management strategy have heen employed in 2002/03 when energy-in-
storage was below average (April 2003 — cnergy-in-sorage 6.3 Lake Wianipeg 71221 and low
winler flows [70% of averuge) with respact to imporntsithermal generarion?

#) Did KM recalculale the 2002403 w0 2003704 revenuc/eost situation using MH's droughl munagenrent
srrategy?

Answer:

a) KM did not apply the Rule Curve to MH’s Drought Management Strategy.

b) KM reviewed Lake Winnipeg Levels and became aware that Lake Winnipeg flows were
below average in October to December in 2002 and January to February in 2003.

¢} KM became aware that winter precipitation was way below average in 2002/03.

d) KM were aware of MH’s noting that the Utility was in a drought situation in early 2003, but
not aware that they attributed it solely to low snowpack.

e) KM were aware that MH annual report for 2003/04 indicated a drought situation existed in
the second half of 2003/04.

f) KM are aware that MH bought gas for use in its Turbines and maximized imports.

g) No. KM are not able to perform this recalculation.
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KM Responses to PUB Questions July-2011

Pre-Ash PUB/KM - 17

Ref: PUB/MH L2066 (x) Exports: Import Prices/5-Yeur Drought Quansification

a) Please confinm thid e Ave-ycar droughi process defined by MIT (in this LR enaloys 1YX /88 o
1991792 runalf dats tor the 201 1712 1o 2015/16 load yeirs.

b} Please contimm it 201172 1 19878 MH"s drought crategy wuggess about a 25% cutback in
hyvdraulic geaeration would be required for the year.

¢y Was KM aware thatin 1987788 MH did not cuthuck dydraulic gencration, bat mther drew 3.500 it
(8.700 — 4,800} [Tom encrpy-in-storige?

d} Would KM agree ha, drougli recogmiiion is very difficaltin the spring and snmmer manths of the
veur wlhaut reference to snow pack?

e} Would KM agrec tha. a full reservair syslen arthe baginning of a drought is highly ualikely?

f) Tlease confum taat when MIT's hycraulic getcraron fls Sclow 26,000 GWhivear, all expons rely
and urc made possible by imports (ot thermal gznerarinu).

gy Tleasc confirm chat by 2016717, durreshic load @il ecceed 27,000 GWh |, in abour § vears oui ul the
last 30 years (25%), MIf could bave to paechase zbout 5000 G bayear 12 2,000 fo 22K to supply
dorrestic load.

Answers:

a) KM can confirm that MH uses the 1987/88 to 1991/92 runoff data for the 2011/12 to 2015/16
load years.

b) KM are not privy to this information.

c) KM were aware of this drawdown.

d}) KM has suggested and recommended that MH use all hydrological knowledge, forecasts and
indicators as part of its tool bag to prepare for drought risk management.

e} KM would want MH to be in a position to meet its dependable energy requirements regardless
of reservoir levels.

f) KM are aware that hydro generation below 26000 would require rebalancing through a number
of options of which would be imports, export scaling and possibly thermal generation.

g) Imports would be necessary to fill any shortfall between load and firm exports exceeding
generation.
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KM Responses to PUB Questions july-2011

'K 306

Reference;  Tab 13, 114 (1) 28 . Year Financial Outlooh
Pages 14 & 14 - Flse Vear Drenght

Q) Plecane provids the asmmplions {GWh, kW h, cwrbon sdder, natural ga
prices) with (copexl in revenee wnd conts cnplayed fo defluc Lyewr drought

irapmes.

The impsct of the S.year drought beginning in 201L/E2 s definad s the differeniial between
S.year drougin chonniogy (C98TRE b 1R81M2) and the axpacted financial consoquences
fi.o. avarage 4f «ll fow cuges). The shached bl sumrretizes the impact of ibic F e
droaght in torms of e différormt In reveaues wnd srergy sepply. Specitic inforrmation. on
sxporc price forecast, carbon sdders o naleral gas prices & a0t mrovided hecduxe this 1y
commescia{ty senditive wldtimitish,

WriMZ b1 TS WWE KBS Tole

UnipEne of 5-¥uar Drougid o Rewniss (miftions of § Can}

Favgnus
Buten Ornviosiet SEie -z 286 68 XE .88 Bi
Exptnm
Wiear Paamed o4 3f -17 g -1a BRR]
Firmt & Posan PLochons
- a7 o0 h ] 5 ane
Wramort Ju-Pask 14 a0 > ? Y 71
QfPgek 12 Lr ) A - H 523
TR b= ] 483 88 % a0 DG
ad Fiowemta 418 e B2 -3 - 2003
{Rwchising Frumins Sxpansel

Irmpeict e A-¥rus Drusaht o Enengy Ty

Erra-Prvieial 381 3642 4106 3182 R K BEIE
Hptiro Cranesation reiT 10707 L) SEM 474 3348
Finol & Pogsr Puncrase
T gve nw RT."Y i 1 fer. )
irpent O -Peak 204 s | B4 11} . 1)
UfPesh T >, 104 195 e¢d 18 Ra0H
Todw ot 4] e 515 1748 1999 3308
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KM Responses to PUB Questions July-2011

Pre-Ask PUB/KM - 18

Ref: PUB/VIH 1-206(a) ( Recaleulated) IFEF 09-1 Assumptions/Prices
5-Year Drought Quantification

a) Can XM confirm that the S-year drought in PUR/VH [-206{a) scenario identifies the drought impacis
on ITF 09-1 revenuc, sales, and power purchases that would fall from a 5-year drought svarting in
2001712 and ending in 201 5/167

b) Can KM comfiem that MH's valuc of los expotls over the endre drought wus determined using
6.5 KWh as the lost export prnice i comparison to the expotl lorecast prices in IFF 09-1 runging
from 6.6¢/ kKWh 2011/12) to .26 KWh (2015:16)? Not consistent with the fact ¢hat firm export
contract prives of 5 to 66/KWh would be only exports still in play.

¢} Can KM confirm that MH's valuc of imcremencal F&PD costs over the entire droughl were
determined using 7.4¢'kWh in comparison to power purchasc costs in IFF 09-1 ranging from
6.5¢ W b o Re/KWh., Net consistent with high value of foregome exports ar drought shortfall
pricing.

Answers:

a) KM can confirm that the 5 year drought in PUB-MH-1-206(a) scenario identifies the drought
imports in IFF-90-1 revenue, sales and power purchases that would fall from a five year drought
starting 2011/12 and ending in 2015/16.

b) The $0.065 per Kwh is a weighted average of several prices including on-peak, off-peak, firm
contract exports, etc. It does not represent a Kwh price used as an input in the calculations.
c) Again the $0.074 Kwh costs are a composite number of different inputs.
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KM Answers Cont'd

Pre-Ask PUBYKM - 19

Ref: PURMHT-206(8) S-Year Drougli

g} Please vonlirm that MH's S-ycar scenario in tofal imvolves:

A 35200 GWh hydrandic yeneration reduction from average.

o A 1TIB0 GWh exoor sales reduction (@ 6.5¢/KWh — €1 174 M)

= Additioud enus, goniation of 3,350 GWh (10.2¢KWh 306 M),
+  Additionat peak umports ot Y0 GWh (@7, LE/RWh — STL M.
additional ott-peuk impors of 8498 GWh (& 6.2¢/<Wh  §323).

b) Did KM conclude that MH export sales teducton price of & SEKWh (S-year uverage: 15 consistent
with 1FF 09-1 forecast prices:

e 201112 - 6.6¢:KWh (lixed contract 3.5¢/KWh —variable 7.2¢/KWh;,
s M3 -6, 7K Wh (fixcd contract 5.5¢KWh = variahle 7.2¢ KWh)
v 2003714 720K Wh(fixed contract 5 S¢/KWh « variatle 7 9¢MWh
= 014715 — 7AEKWD (fixed contrast 5.5’ KWh + vanuile 8.1 ¢KWh,
o 201516 CIEAKWN (Exed contract 3.5 KWh - variasle TCO¢RWI).

a) PUB calculations in the Table associated with this question are based on these assumptions. The
figures (generation and export sales) are from IFF 2009 and the following sources.

Notes:
(1) TEFOS.] export assumptinng PRI R.OLD. k6. Page 23
{2) Puwer Resources Plan PUB/MII B.O.D. 532
(3) PUB/MH 1-206 (2)

(4) Unit contract prices estirtated by reference to dependable prices PLIR B.O. 0. 6 Page 27 and
NFR Prices PUR/MITTT-191 (@)

{5) Unit cost of possible revznue luss is caleulated from revenue loss § M divided by foregone
Lxports { GWh)

Answers:



KM can confirm the GWh are from the sources listed above. They cannot confirm the prices.
This is because the prices are composite numbers (weighted averages of several prices—off
peak, on peak, contract prices, etc.). If the weights of these composites change over time (i.e.,
the same proportions are not observed), -the calculations in the Table will not hold.

KM cannot conclude that the forecast reductions in exports in IFF 2009 are consistent with
$0.065 price per Kwh.

Pre-Ask PLB/KM - 2U
Ref:  PUB/MH [-206(a), Drawpht Impacts Fuel ard Power Purchase

ay Please contirm that MH’s {ive-year drought [starting in 2011/12] analysis suggasts five-year
" totels of:

« |30 GWh ot foregone experts woath $1.124 milliong average price 6.2 ¢/kV/h)

e 13300 GWh of Tnercased fuel & power purchases worth S990 mallion {  averzpe ccst 7.5
#RWh

= 33,200 GWh of 1uduced hydraulic generction.

B Did KM verify these outputs from MH’s analysis ( and e particular idenity the energy ia
storige chanyes’

¢) Did KM undertake 8 comparison of MIT's five-year droveht ( foregpne revenue, fuel and power
purchases and reduced hydrautic generacon) for cach of e bistorical dwughts |

« 192973210 1933734
« 103617 to 194443
1964761 ta 1962/63
o 197657 wo 197707k
s TOR0:81 Lo 1984788
« [987:%8ta 199192
o 20i2:03 1o 2004708

d)  Plzasc underake to provide KM's analysis of each of these droughus.

Answers:

a) KM cannot confirm beyond the first year when the $0.065 per Kwh price held any future
calculations of losses.

b) KM did not verify MH’s calculations; it conducted its own. One of the major reasons for
doing this is the concern KM had about the confidentiality of some of the prices.

¢) KM did not undertake a comparison of MH’s five year droughts for the historical periods
listed under this question.



d) KM would need a significant amount of time and would need more information than they
have now to undertake this task. KM estimate at least two weeks to complete this
undertaking.

Pre-Ask PUB/KM - 21

Ref: KM Report, Page 91 Operating Rules/Exsues

a) [leasc confirm that MH ticoretically taces critical decision pcints at varioss times durny euch fiscal
year, e.g.:

+  Fall {October) as to level of additional winter sales:
» Peak?
#» Qffreak?

* End of February as ic level of adcitional spring and summer salcs:
# Firmqueuk {summer only)?
X

¥  MNoo-firm peak (spring)?

#  Qff-peak (spring’?

*  Reginning of April as to confirmation of:
¥ Addiional Trmireak sutmmer sales?
7 Peak'non-finn sprng/summer sales?
#  Off-peak sales spring/summer sales?

¢ Lad of April 88 o re-confirmation of:
#  Additional firmv'reak sunmer sales?
#  Peaknon-firm sumumer rales?
¥ Off-peakiweckend surmmer sales?
#  Off-peak overnight summer sales?

v Mid-July as w beed © reduee;
> Additional fumipeak summer sales?

¥

»  Peakinon-firm swomer sabes?
#  Ott-peak/weekend sumnier sales?
»  Ott-peakiovernight summer sales?

B In KM's view, does MHhave a suffiziently rigorous decision process in place (o deal with the
seasonal varizbility and potential sudden chanpesin hydraulic resourves

Answers:

a) XM cannot confirm that MH faces these choices by the exact dates listed above. KM are
not sure that MH operates in this manner. Some of the MISO offerings bids are made
hourly in real time.



b) HERMES and MOST are two operational tools that optimize hourly and weekly
operations. The results of both models are backstopped by management. This is a fairly
rigorous process.

Pre-Ask PUB/KM - 22

Ref; KVl Report, Fage 21/ 1FF09-1 Assumptions. FUB/MH B.O.D.
Operating Rules/Export Sale Profitability

2) Please confin that MH's export sales operations are most profituble when Al domestic load and
exports are served from existing hydraulic generatinn.

b)Y Cain KM coufinn dat MH's export sales are only narginally profilabte whenever domestic Ioad
ceuals oF exceads hydraulic generation:

¢ {lostof wind — $-6¢KWh. (PUBMH B.(O1LD. 56 )
= Cost of MII's navural gas thermal goneration #-12¢ T Wh. (IFT0%-1 Export Assumphions)
s Cost of ismpotts — 4- 10¢/KWh. (FFF09-1 Lxporl Assumpions)

c) Can KM confinn thit MH's firm expaort sales aver the next five vears are lixely to come entirely from
other than hydraulic gencration al least one ihied of the years.

) Pleuse confinn that MH's otf-peak opportunity export sales over the next eight years are likely 10
come enlirely frow other tan hydranlic geueration in 73% ol the vears (and may anly be profitable |
year in 4).

¢} Please commaent on the profitability of MH's O Peak summer sales at market prices in 1-3¢/KWh
range when resurchave (ifrguited) in winter may command higher prices « 2 - 4¢/KWh rnga)

Answers:

a) There is no question that hydro generation is clean and cheap and quite often involves the
lowest marginal cost of production of electricity.

b) KM can confirm that in the event generation falls below domestic load, MH faces potentially
higher costs than its generation costs from hydro resources.

c) KM cannot confirm this proposition. It rests on an assumption of a hydro generation profile that
is likely to fall short of domestic load.

d} KM is notin a position to confirm this assertion.

e) KM can confirm that at prices equal or close to the marginal cost of production are not
profitable, given a cost of replacement that is higher than the realized prices.



Pre-Ask PUB/KV - 23

Ref:

KM Report, Rule Curve Page 91
Referemee Figure 3.17

a) Please conflirm that MH zould significancly mitigate financial risks sssociated with crought by setting
cut specttica 1y detned consTuiLls or exports besed on bydmwlogic conditions 1t vedous decision
poinils of times, these deeisions points could inclads:

End of Februoary forccasts for upzoming fiscal year cf probable firm peag opportunity valey for
the upcoming six months based on encrgy-ir-storage levely and on winter precipitation (%4 of
sverage)

End of March ircerim focessis which confinn or deny the uvailabnlity for die next twa monlie of
hydraulic geaeration aurplusas for firm and opportucity export sales basad on the winter
precipitation und encriry stotage as of Aprl 17

¥nd of Apritinterim forecass which conting or deny the availability o hvdraulic generation
surpluses tot firm and peak opporturity sxports and deline 11e potertial for off-peak (weekend or
pvertight] exunt sales 1ar the next two mouoths.

Fnd ot Inly revised forceasts which confirm or deny the availablily for the aext four month's
bydraulic geaeration sursluses tor fio exports and fhe continuation on an incrementit hasis of:
7 Pk opportunity exports?

¥ Oitdeak wackend oppottunity cxports?

7 Offaeak ovarai2lit oppoTuLIty 2Xports’

Iy 15 it KM’s opinion that MH already cinploys an ongoing progressive-step approach (similar ta that
purtined) for devizieons on cxport sales? Identify differences.

€ Explain KM's perceion of the adaquacy of MH's export sabes decizton procesy including tw reed
for improvemuonty.

Answers:

a)

b)

KM are sympathetic with the proposition that export curtailment provisions are helpful and
necessary. KM cannot confirm the dates assigned to these constraints but understand the
nature of PUB’s concern for making exports sensitive to water conditions. KM reticence about
validating the dates is already explained in our answers to Question 21.

KM are not familiar enough with the progressive-up approach to comment on this question.

KM accept the need and desirability to export. KM also appreciate the mixing of opportunity and
fixed contract sales. KM would like greater flexibility in curtailment, more conservative
assighment of environmental attributes, and greater firmness of escalators.



Pre-Ask PUB/KM - 24

Ref:  MISO Market lmport Prices , T5351 I Cormie MH, T2730 — 31 J. Rose/ ICF, MH
Appendix 36

a) Does KM accept that when MH sugyests that the MISO market gives MH aceuss to 126,000
MW of power, thns resource { Appendix 56, J Flynn May 31, 2010} is made of about:

«  30% coal ( used for based load)
* 5% nuctear { used for base load)
« 4% hydro

¢ 4% rencwables

«  21% natural gas

e [ 3% other coalfoil! el

b} Would KM accept that the power resource that might be available to MH on an assurcd basis
under energy shiytage vitination is at most 38 MW (30% ol 126 MW) .

¢) Would KM accept that the actual energy output available tfrom hvdro und renewable (wind) might
be ahout 0% or 1O MW (8% of 126 MW),

d) Would KM agree that the nuturul gas resaurce includes a large component of usuatly non-price

competirive peaking plants that might commund high output charges similar to ME’s SCCT
plunis.

Answers:

a) KM accept this tally of MISO resources.

b) KM recognize that there are some constraints on what is economically available from MISO to
MH but do not believe it is possible to fix a proportion.

¢) KM are aware that wind energy is a rising proportion in the MISO market, but is also aware that
transmission issues remain.

d) KM are aware of a proportion of non-price competitive peaking plants but are not certain that
they have a comparable cost to MH’s SCCT.



)

Pre-Ask BUB/KM - 1§

Rel: MISQ Market Luport Brices , T5349 D Curiuie, PUBMH 1-20 T5356 T Cormie

2y Weuld KM accept that wher. Ml favors {insncial setllements |which aveid higher trensmission
costs] in tie MISO murket, this also suggests that the puthxscs et meel domestic foad shonlalls
will be fazed with higher transmissiorn charges”

b) Please provide KM’s view on MII's suggestion that non-tim cacrgy could be employed during »
tromaght, i ot ea'ar ax this woulc apply w0 mecting:

*  xiznded domestic load shortfa Is.
*  Sxwended long torm conmact comumitren's

Please provide KMs view un the probable MISO market plice response to MH’s need ( in
PUBMHF 1-206 (a) for 10,700 GWh ol energyfycur ( probably involving MH s maximum import
[ransnuission Capacities on an extended baxis),

Answers:

a)
b)

c)

KM is aware that this is a risk factor to take into account.

KM believe that non-firm energy can be made available, but by its very nature, it cannot be
depended upon for extended periods of time.

The experience of MH during the 2003/04 drought raises some red flags as to the probable price
responses in MISO. But this time the access to an open market structure offers MH an option to



access energy from a system wide market that did not exist in 2003/04.

Pre-Ask PUB/KM - 26

Ref: KM Repert, Summary of Findings Pagv sxxvii- 3™ potmt
Import Prices

a) Can XM confirm (exahaini that a broad geographic drough: situation such =y existed in cithar
* 1929730 (0 19357487
or
* 1939737 to 19427437
r

* 198748 to 1092:932

Would have likely have involved:
*  Low precipitation in uch of the entire MISO) region?
*  High sumneer wmperaures ‘'m much of the entire MISC region?

Could have invobved:
®  Average or delow average winter temparatures in much of the entire MISO repion?
b) Can KM contirm thut MILs droy ult sitwaions would Coincidentally result e

¢ Higher electricity demand ir the entire MISO in the suramer (and possibdly in the wintery?
*  Tinwver hydraulic generation in South Dakots and other states with hiydiv 1esourceas?

*  Bigher murket prices (peak and oflpeak ) within the entire M SO regivm us 1 reflection of
tnereared demand and reduced supply?

Answers:

a) The answers to these questions are already embedded in the question. PUB identifies a drought

b)

situation over a large geographic area. KM feel that this is a possibility but with a low probability
of occurrence. One of the mitigating natural factors to a drought is the rich diversity of climatic
zones in the MH watersheds. The question is abstracting from this reality and assuming a
climatic invariance over a wide area. KM concedes the possibility of this event but would like to
assert again its low probability. Even a system-wide phenomenon such as climatic change seem
to have two variants for MH’s watersheds.

Again KM can concede the possibility of these correlations but there is no causal mechanism to
expect it to be lielier than other combinations of events.



KM Answers Cont'd

Pre-Ask PUB/KM - 19

Ref: PURNMHI-Mf(a) 5-Year Dreought

@) Please conlirm that MH's S-ycar scenario in total involves:

v A35.200 GWh hydraudic generation reduction from average.

s A TTA0 GWh exsort sales reduction (@ 6 5¢KWh = €1 124 LT

o Additional ey, guwsation of 3,850 GWh (@10.2¢KWh  $395 M),
+  Additjonat peak imperts ot Y90 GWh (@7, LE/ARKWh — S71 M.
additional off-pcuk impors of 8498 GWh (@ 6.2¢/{Wh 3523),

b) Did ¥M conclude -hat MH export sales teducton price af f SEKWh (S-year sverage) is consistent
with IFF 09-1 forecast prices:

o M2 - 6.6¢'KWh (ixed conract 5.5¢/KWh —variable 7.2¢.Wh;,
e 12113 - 6.7 KWh (fixed contracl 5.5 KWh = variable 7.2¢ KWh).
o 2003714 72¢KWh{fixed contract 5 S¢/KWh - variale 7 94K Wh).
. 14415 — 7 ALK Wh (fixed confract 5.5 KWh + vanusle 8.1 K Wh
o 1576 DIERWh (Exed contract 3.5 KWh ¢ varjadie TCOFRWR).

a) PUB calculations in the Table associated with this question are based on these assumptions. The
figures (generation and export sales) are from IFF 2009 and the following sources.

Notes:
(1) TKFUY.] oxport assumptinns PLURATT R.0.D. k6. Page 25
{2) Power Rescurces Plan PB/MII B.OD, £2
(3) PUB/MH 1-206 {2a)

(4) Unit contract prices estirated by reference to dependable prices PLIR B.O.D. 76 Page 27 and
NEB Prices PUB/MITIT-191 {2y

(5) Unit cost of possible revenue luss is caleulated from revenue loss S M divided by forcgone
Lxports { GWhj

Answers:



a)

KM can confirm the GWh are from the sources listed above. They cannot confirm the prices.
This is because the prices are composite numbers {(weighted averages of several prices—off
peak, on peak, contract prices, etc.). If the weights of these composites change over time (i.e.,
the same proportions are not observed), -the calculations in the Table will not hold.

KM cannot conclude that the forecast reductions in exports in IFF 2009 are consistent with
$0.065 price per Kwh.

Pre-Ask PLB/KM. - 20
Ref: PUB/MH 1-266(u), Drauaght Ipacts Fuel and Power Purchase

a3 Please contirm that MH’s (ive-year drought {strting in 2011712} analysis suggasts five-year
" totels of:

1,300 GWh ot foregone experts worth $1.124 milliong average price 6.5 ¢/kvrh)
« 13300 GWh of Tnereased fuel & power purchases worth $990 mallion {  averzge ccst 7.5
¢RWh

- 33,200 GWh ol seduced hydraulic generction,

B Did KM verify these outputs from MH’y analysis { and it particular idemity the energy in
storuge changes)

¢) Did KM undertake a comparizon of MIT's five-year droweht (foregone revenve, fiel and power
purchases and reduced hydrautic gencraton) for cach of be histovical dwughts |

« 192932 to (933734
= 10%6/237 to 1942/43
1964761 to 1962/63
v 1976777 19777k
o TORMERL 1 1984782
+ |987/RB ta 1991792
o 2002:03 o 2004502

d) Plzasc underake to provide KM's analysis of each of these droughis.

Answers:

a) KM cannot confirm beyond the first year when the $0.065 per Kwh price held any future
calculations of losses.

b) KM did not verify MH’s calculations; it conducted its own. One of the major reasons for
doing this is the concern KM had about the confidentiality of some of the prices.

¢} KM did not undertake a comparison of MH'’s five year droughts for the historical periods
listed under this question.



d) KM would need a significant amount of time and would need more information than they
have now to undertake this task. KM estimate at least two weeks to complete this
undertaking.

Pre-Ask PUB/KM - 21

Ref: KM Report, Page 91 Operating Rules/Exsues

a) Tlease confirm that MH thcoretically taces critical decision peints at vario ss times durmyg euch fiscal
year, e.g.:

¢ Fall (Octaber) as to level of additional winter sales:
» Peak?
#» QOff-reak?

*  End of February as tc level of adcitional spring and sumier sakcs:
#  Firmpeuk (summer only)?
x

#  Mou-tirm peak (spring)?
»  Qfl-peak (spring}?

* Reginning of April 4s t¢ contirmation of:
¥ Addiional frmypeak surmmier sules?
7 Pugknon-firm spong/summer sales?
# Otf-peak sales spring'summe: sales?

. Eud of April as o re-confirmation of:
Additional firm/peak swnmer sales?
Peakcnon-fiem sumaner sales?
Off-peak/weckend sununer sales?
Ott-peak ovemnight summer sales?

¥ ¥ ¥

¥

. Mtd-luly a5 wr oced 1 reduge;
Additional fiumipeak summer sales?

¥

“4‘

Peak/non-firm swromee sales?
Ott-peak/weekend summer sales?
Ott-peakiovermght sumner sales?

2

B) In KM's view, does MH hove a sufficiently rigorous decision process in place to deal with the
seasonal variability and potential sudden chanpesin hydrashic resourees

Answers:

a) KM cannot confirm that MH faces these choices by the exact dates listed above. KM are
not sure that MH operates in this manner. Some of the MISO offerings bids are made
hourly in real time.



b) HERMES and MOST are two operational tools that optimize hourly and weekly
operations. The results of both models are backstopped by management. This is a fairly
rigorous process.

Pre-Ask PUB/KM - 22

Ref: KM Repart, Page 21/ 1FF09-1 Assumptions. PUB/MH B.O.D.
Operating Rutes/Export Sale Profitability

2) Please confinr that MH's export sales operations are most profitable when all domestic load and
exports are served from existing hydraulic generation.

B) Cin KM contirin that MH's export sales are only marginally profilabte whenever domestic foad
ceuals or excesds hydraulic generation:

¢«  Costof wind — 5-6¢KWh. (PUBMH B.OD. 76 )
= Costof MIL's natural gas thermal gensration - 12K Wh, (IFT03-1 Lxport Assumptions)
v Cost of imports — 4-10¢ K Wh. (IFF09-1 Exporl Assumplions)

¢) Cun KM confinm that MH's finm expart sales over the next five years are litely to come entirely from
other than hydraulic gencration at least one third of the years,

¢) DPleuse confirm that MH's otf-peak opportunity export sales over the next eight years are likely 10
come entirely from other tan hydraulic generativn in 73% ol the years (und may anly be profitable 1
year it 3y

¢} Please comment on the profitahility of MHs Off Peak summer sales at market prices in 123K Wh
range when resrehase (iCmguined) in winter may sommemd higher prices 2 - 44K Wh rangaj

Answers:

a) There is no question that hydro generation is clean and cheap and quite often involves the
lowest marginal cost of production of electricity.

b) KM can confirm that in the event generation falls below domestic load, MH faces potentially
higher costs than its generation costs from hydro resources.

¢) KM cannot confirm this proposition. It rests on an assumption of a hydro generation profile that
is likely to fall short of domestic load.

d) KM is not in a position to confirm this assertion.

e) KM can confirm that at prices equal or close to the marginal cost of production are not
profitable, given a cost of replacement that is higher than the realized prices.



Pre-Ask PUB/K M - 23

Ref: KM Report, Rute Curve Page 91
Reference Figure 317

a) Please conlimm that ME could significanly nitigate tinancial risks associated with drought by setting
cut specitica ly detmed consTUILs o exports bused on byvdmloge coruitions at verous decisivn
points of times, these decisions points could imslade:

«  Endof Fbreary torecasts for upcoming fiscal year cf probable firm peas opporiunity saley for
he upcoming six menths buscd on energy-in-storage levely and on winter precipitation (*h el
gverige)

+  End of March ir-erim foceasts which confinn o~ deny e availatnlity for the next Lwo monds of
hydraulic geaeration aurpluses for firm and oppermurity export sales basad on the winter
precipitation und encruy storage as of April 17

v End of Apritinterim forecasts which confinm or deny the availability of hvdraukc generation
surpiuses for firm and peak opporturity sxports md define tac potertial for off-peak (weekend or
gvertight) expot sales £r the next o months,

«  Endof lnly revised forceasts which confirm ar deny the availability for the next four tonth's
hydiaulic geaeration suraluses tor fito exports and the continustion on an incremenrit husis of:
#»  Pesk opportunily exports?

LY

»  Oft-oeak weckend opportunity cxports?
»  Off-meak ovarnizght oppormuLity 2xports’

B) s it KM’s opinion that MH already smploys an vngeing progressivi-ytep approach (smilar to that
outtinudy for decisions on export sales? [dentify differences.

¢ Explain KM's perception of the adequucy of MH's export sales decizion process including dw need
for improvenienty.

Answers:

a) KM are sympathetic with the proposition that export curtailment provisions are helpful and
necessary. KM cannot confirm the dates assigned to these constraints but understand the
nature of PUB’s concern for making exports sensitive to water conditions. KM reticence about
validating the dates is already explained in our answers to Question 21.

b) KM are not familiar enough with the progressive-up approach to comment on this question.

¢) KM accept the need and desirability to export. KM also appreciate the mixing of opportunity and
fixed contract sales. KM would like greater flexibility in curtailment, more conservative
assignment of environmental attributes, and greater firmness of escalators.



Pre-Ask PUB/KM - 24

Ref: MISO Market Import Prices , 15351 D Cormie MH, T2730 - 31 J. Rose/ ICF, MH
Appendix 56

a) Does KM accept that when MH sugyests that the MISO market gives MH aceess to 126,000
MW of power, this resource { Appendix 56, J Flynn May 31, 2010} is made of about:

«  50% coal (used for based load)
»  §% nuctear { used for base load)
« 4% hydro

« 4%, reacwables

* 21% natoral gas

« 3% ather coalioild el

by Would KM accept that the power resource that might be available to MH onan assurcd busis
under enersty shortagre sitnation is at most 38 MW (300% of 126 MW) .

¢) Would KM accept that the actual energy output availabte trom hydro und renewable (wind) might
be ahout 0% or 10 MW (8% of 120 MW).

d) Would KM agree that the nutural gas reseurce includes a Tarpe component of usually non-price

competitive peaking plants that might commund high output charges similar to MIPs SCCT
planis.

Answers:

a) KM accept this tally of MISO resources.

b) KM recognize that there are some constraints on what is economically available from MISO to
MH but do not believe it is possible to fix a proportion.

c) KM are aware that wind energy is a rising proportion in the MISO market, but is also aware that
transmission issues remain.

d) KM are aware of a proportion of non-price competitive peaking plants but are not certain that
they have a comparable cost to MH’s SCCT.



Pre-Ask PUB/KM - 15

Ref:  MISO Masket Luport Prives , 73349 0 Curiuie, PUB'MH 1-20 T5356 U. Cormie

ay Weuld KM accept that when Mi] favors <inancial setilements |which avoid higher trensmission
costs] in te MISO merket, this also suggests that the purchases w meet domestic load shonfalls
will he fazed with higher transtuissior. charges?”

L) Please provide KM’s view oa MII's suggestion that von-firm cncrgy could be employed during a
tiaughl, in paf cu'an as this would apply ) mecting:

* ixlanded domestic load shortfa Is.
s Zxended loag torm contmict commitmen:s

:) Please provide KM's view on the probable MISO market price response to MHs need [ in
PUBMH 1-206 (2} fur 10,700 (iWh of energy/ycur ( probably involving MH s maximum import
transmission cupacities on an extended baws),

Answers:

a) KM is aware that this is a risk factor to take into account.

b) KM believe that non-firm energy can be made available, but by its very nature, it cannot be
depended upon for extended periods of time.

c) The experience of MH during the 2003/04 drought raises some red flags as to the probable price
responses in MISO. But this time the access to an open market structure offers MH an option to



access energy from a system wide market that did not exist in 2003/04.

Pre-Ask PUB/KM - 24

Ref: KM Report, Summary of Findings Page xxavii- 3™ potm
hnport Prices

a) Can XM confirm (exshaini that a broad geographic drough: situstion such s existed in cithar
1929730 10 19355387
or
* 1939417 to 19427432
ar

* 198788 to 19927937

Wou'd have likely have involved:
*  Low precipitation in much <f the entire MISO region?
¢ High summer temperazures 'n much of the entire MISC region?

Could have involbyed:

¢ Average or below average winter temparatures in much of the cntive MI 50 repion?

b) Can KM contirrs thut MII's drougln situaions would coincidentally result 1n:

¢ Highur electricity demand ir the entire MISO in the summer (and passibly in the winter)?
* Towerbydrsulic genention in South Dakotu and uther states with hydiv 1esources?

*  Bigher murket prices (puak and ofl-peak ) within the entire MISO region us a reflection of
inereared demand and reduced supply?

Answers:

a) The answers to these questions are already embedded in the question. PUB identifies a drought
situation over a large geographic area. KM feel that this is a possibility but with a low probability
of occurrence. One of the mitigating natural factors to a drought is the rich diversity of climatic
zones in the MH watersheds. The question is abstracting from this reality and assuming a
climatic invariance over a wide area. KM concedes the possibility of this event but would like to
assert again its low probability. Even a system-wide phenomenon such as climatic change seem
to have two variants for MH’s watersheds.

b) Again KM can concede the possibility of these correlations but there is no causal mechanism to
expect it to be lielier than other combinations of events.



