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William A. Bonnet
Vice President
Governmenl and Community Affairs

Department of Conunerce and
Consum er Affairs
Division of Consumer Advocacy
250 S. King Street, 8th Floor
Honolulu, Hawaii 96813

Attention: M s. Cheryl Kikuta

Hawallan Electric Company, 1z*-h.x. PO Box 2/50 . Honolulu, I 96840-0001
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Subject; HECO Adenuacv of Surmlv dated Janualv 31. 2003

Dear Ms. Kikuta:

Attached are HECO'S responses to the Consumer Advocate's infonnation requests
submitted by letter dated M arch 17, 2003.

CA-m -I Ref: Adenuacv of Supnlv report. dated Januarv 31. 2003.

Foomote 3, page 2 of HECO'S Adequacy of Supply reporq dated January 3 1, 2003,
states that:

Also included in HECO'S capacity plarming criteria is a reliability
guideline. n e guideline states: 'tcapacityplanning analysis will
include a calculation ofrisk (L tu.t ofLoad Probability) in years per
dayfor eacll year ofeacll plan oftlle long-range cartzzuïtpz? study.
In cases where risk is calculated to be less than 4.5 years per day,
theplan will be reviewed by #;e Vice President ofpower Supply and
the Presidentfor approval ofuse ofthe plan in the sludy. ''

a. Please provide a discussion on the following aspects of the Company's use of

4dloss of load probabiliY ':

1 Please confin'n that HECO'S usc of a 4.5 years per day factor for loss of
load probability represents the threshold of an allowable instance of at
least one day every 4.5 years where system peak exceeds the system
gcneration capacity.
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2. Please confirm that HECO'S criteria means that, if the resulting loss of
load probability is less than 4.5 years per day. tbe Vice President of Power
Supply and President of HECO m ust approve the plan before it is used
because that lower factor (which translates into higher reliability) would
probably entail greater capital investment costs or capital investments
being spent sooner than under HECO'S other generation planning criteria.

3. Please provide examples using actual or hypothetical examples of HECO'S

loss of load probability calculations.

b. Please explain how the Company determined the threshold for the loss of load
probability of 4.5 years per day. Please include thc workpapers antl/or
documentation used to determine the threshold as well as industry standards

relied upon, if any.

c. Please explain why HECO has included this reliability guideline in its capacity

planning criteria.

d. In response to TGC-RIR-IOOIe. in Docket No. 99-0207, HELCO stated that:

A Loss of Load Probability (LOLP) guideline would be
expected to result in generating units being added sooner than
with (HELCO'SJ current criterion. Sooner unit additions, while
increasing the reliability of the generating system by reducing
the probability of loss of load, would result in higher costs for
customers. HELCO has not made a determination that the cost
to its customers of adding generation based on an LOLP
guideline is necessary at this time, or that the benefits would

outweigh the cost.

Plemse confirm that HECO'S Loss of Load Probability guideline is still not
part of HELCO'S capacity planning criteria for the reasons discussed in the
response to TGC-RIR-IOOIe., in Docket No. 99-0207.

2. Please confinn that HECO'S Loss of Load Probabilil guideline is not part
of M ECO 'S capacity planning criteria and, if so, please explain why
HECO'S Loss of Load Probability guideline is not part of M ECO'S

capacity plmming criteria.

HECO'S 2002 Evaluation Report Regarding Integrated Resource Planning,
dated December 2002 filed in Docket No. 95-0347 concluded that the next

generating unit is still projected to be required in 2009.

e< r
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(a) Please confirm that the Loss of Load Probability guideline was used in
HECO'S capacity plmming criteria to detennine that the next
generating unit is projected to be required in 2009.

(b) Please confirm that HECO'S generation planning criteria consists of
the factors listed in response to TGC-Rm -1007a. IrHECO'S
gcneration planning criteria have been revised, please provide the
revised cliteria.

(c) Please identify when the next generating unit would be required in
HECO'S system if the Loss of Load Probability guideline was
excluded 9om HECO'S generation plarming criteria.

4. Please identify when the Company included the reliability guideline listed
above in its capacity plmming criteria.

HECO'S use of 4.5 years per day loss of load probability represents the
threshold of arl allowable instance of a maximum of one day eve:y 4.5
years where the system peak exceeds available generation.

A loss of load probability GOLP) value lower than 4.5 years per day
would mean that the system is less reliable than it would be if the LOLP
were at 4.5 years per day. For example, if the LOLP value is 2.0 instead of
4.5 years per day, there is a probability that the system peak would exceed
available generation (due to forced outages of multiple units) once every
2.0 years instead of once every 4.5 years. Therefore, the system is less
reliable.

Response: a.

If the LOLP value is forecasted to be less than 4.5 years per day, the Vice
President of Power Supply and President of HECO must approve the plan
before it is used because there is a higher risk that customers may
experience an interruption in service compared to when the LOLP is at 4.5
years per day.

3. Please see Attachment 1 for a num erical example.

b. In the late 1 950s and early 1960:, the electlic utility industry began using
probability methods in generation planning, in addition to providing for the
loss of largest unit and a minim um amount of margin. ln 1962, HECO
commissioned Commonwea1th Associates, Inc., to conduct a study of the
HECO system and to recommend the criteria to be used for plarming
generating unit additions. In its report, Commonwea1th Associates
recommended the Company work toward an index of reliability of seven to ten

e< r
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years per one day loss of load but not Iess than two in any year. This was
considered acceptable by much of the utility industry on the mainland.

In 1965, the probability criterion for HECO generation plmming wms added,
which specified a minimum risk of two years per day. In 1968, in an effort to
move toward the recommended reliability levcl of seven to ten years per one
day loss of load, the reliability level was increased to 4.5 years per day.

Increasing the reliability level from 4.5 years per day to seven to ten years per
day would require that generation capacity be addcd to the system sooner such
that reserve margins could be increased. Doing so would require a higher
commitment of Iinancial resources and would result in higher rates for

COnSum CrS.

Since 1968, the HECO generation planning reliability threshold has remained

at 4.5 years per day.

Please see attached reference materials for more detailed information:
i) Generation Planning Criteria History, Presentation to PUC Staff

M ay 19, 1972. (See Attachment 2.)
ii) Testimony of J. F. Richardson, Jr., Public Utilities Commission

Healing, 1975 Hawaiian Electric Company, Inc. Capital Budget,

M arch 18, 1975. (See Attachment 3.)
iii) Cûmmonwea1th Associates, lnc., System Generation Reselwe Study,

Hawaiian Electric Company, Limited, Engineering Report R-920,

July 1962. (See Attachment 4.)

c. HECO included a reliability guideline in its capacity plarming criteria because
(1) probabilistic analyses provided a more comprehensive means of assessing
generation system reliability and (2) probabilistic planning methodolo/es for
capacity planning were commonly being used in the electrio utility industzv on

tlle mainland.

d. 1. Yes, HECO'S Loss of Load Probabiiity guideline is still not part of
HELCO'S capacity planning criteria for the reasons discussed in the
response to TGC-RIR-IOOI , subpart e, in Docket No. 99-0207.

2. Yes, HECO'S Loss of Load Probability guideline is not part of M ECO'S
capacity planning criteria for the reasons discussed in the response to
TGC-RIR-I 001 , subpah e, in Docket No. 99-0207.

e < r
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3. (a) Yes, the Loss of Load Probability guideline of 4.5 years per day in
HECO'S capacity planning criteria was used to detennine that the

next generating unit is projected to be required in 2009.

(b) HELCO'S response to TGC-RlR.-1007, subpart a, indicated that
HECO'S capacity plalming criteria included a Load Service
Capability Criterion, a Quick Load Pickup Criterion and a Reliability
Guideline. n ese components are still included in HECO'S capacity

planning critelia.

(c) lf the Loss of Load Probability gaideline were excluded from
HECO'S generation planning criteria, it is estimated that the next
generating unit would be needed in 2012.

Plemse refcr to the response to subpart b above.

Sincerely,

koco-i:zz----. T

Attachments

cc; Public Utilities Commission

e A.r
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HECO Response to CA-HGI, subpart a.3.
HECO Adequacy of Supply, Dated January 31, 2003

Sample Calculation of Loss of Load Probability for HECO

The Loss of Load Probability (LOLP) calculation quantifies the probability that a particular
generating system will be unable to sen,e a given demand. The calculation uses the following

inputs:

* normal capability rating of each generating unit;
* equivalent force outage rate (EFOR) for each generating unit;
* maintenance schedule for each generating unit and

* peak demand in each day.

The calculation treats the forced outages of generating units as random and independent events.

To illustrate the calculation, consider a system consisting of three generating units (for
simplicity, maintenance schedulcs are not considered):

Table 1
Characteristics of Generating Units in a Hypothetical System

Equivalent Forced ln-service Rate
Ca acit , M W  Outa e Rate EFOR 1 - EFOR

Unit A 50 0.05 0.95
Unit B 100 0.07 0.93
Unit C 200 0.10 0.90

Total 350
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Table 2
A11 Possible Forced Outage States on the System

Unks on Units in
Forced Outage M W  on Servke
A B C Forced Outage A B C Probabihty' of Particuhr Sute
None 0 X X X 0.95 x 0.93 x 0.90 = j 0.7952

X 50 X X 0.05 x 0.93 x 0.90 = 1 0.0419
X 1O0 X X 0.95 x 0.07 x 0.90 = l 0.0599

X 2O0 X X 0.95 x 0.93 x 0.10 = 1 0.0884
X X 1 50 X 0.05 x 0.07 x 0.90 = l 0.0032
X X 250 X 0.05 x 0.93 x 0.10 = ( 0.0047

X X 300 X 0.95 x 0.07 x 0.10 = t 0.0067
X X X 350 None 0.05 x 0.07 x 0.10 = ) 0.0004

i l i l :1 S=  = l 1.0000

Suppose a determination m ust be made of the probability that a 220 M W  peak demand could not
be served with the given system on a particular day. First, a11 states in which there aze less th=
220 M W  in service must be identified. Then the probabilities of those states must be stlmmed.

Table 3
Probability that a 220 M W  Peak Demand Could Not Be Served

MW on MW in Probabe  of 220 MW il
Fomed Outage Serdce State Servke? Probabo

0 350 0.7952 Yes
50 300 0.0419 Yes
100 250 0.0599 Yes
2O0 150 0.0884 No 0.0884
150 200 0.0032 No 0.0032
250 100 0.0047 No 0.0047
300 50 0.0067 No 0.0067
350 0 0.0004 No 0.0004

l 2 J 1.0000 t Total=t 0.1032 t

Therefore, there is a probability of 0.1032, or about a 10% chance, that a 220 M W  PeA  demand

on a particular day could not be served.
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The above example illustrates the calculation for a particular day. The resulting probability value
can be intemreted to mean 0.1032 days per day that a 22O M W  demand could not be served. The
concept can be expanded to cover a series of days.

Suppose a series of days, each with a particular peak dcmand is considered
, as shown in Table 4.

The calculation would be as follows:

Table 4
Probability that Peak Demand Could Not Be Served

Peak Denvand,
Day .M W  Probability ofstate

Sunday 14O I 1 i ; 1 l 0.0047 i+l 0.0067 1+I 0.0004 =1 0.01 17
Monday 280 0.0599 l+l 0.0884 l+t 0.0032 l+1 0.0047 I+I 0.0067 i+I 0.0004 =1 0.1630
Tucsday 240 1 I 0.0884 1+I 0.0032 I+( 0.0047 i+i 0.0067 p+I 0.0004 I=l 0.1032
wednesday 220 1 l 0.0884 1+1 0.0032 1+l 0.0047 I+1 0.0067 1+l 0.0004 =1 0.1032
n ursday 260 0.0599 l+1 0.0884 I+t 0.0032 l+l 0.0047 :.+1 0.0067 l+I 0.0004 I=I 0.1630
Friday 290 0.0599 l+l 0.0884 I+I 0.0032 l+l 0.0047 1+l 0.0067 !+i 0.0004 l=l 0.1630i

+I 0.0067 !+l 0.0004 1=l 0.0117Saturday 130 I i I 1 1 I 0.0047 1
!' l Total = 1 I l l !. l ': 11 '. 1 I 1. 0.7 1 86 1

The calculation indicates there is probability of about 0.72 days over a period of seven days (or
0.72 days per week) that the demand will not be served. This is about equal to 0.72 / 7 = 0.103
or about a 1O% chance over the seven-day period.

If the peak demand for every day of an entire year is known, then the calculation can be
perfonncd for the entire year. The result would be expressed in tenns of days per ycar.

HECO uses a program, called PREL, to gerform this type of LOLP calculations for its system.
PREL is a module of PM ONTH, which ls a production simulation computer model used by
HECO, HELCO and M ECO, and which was developed by Pplus Comoration.

Tm ical values resulting from the LOLP calculations are fractions of a day per year. HECO long
ago adopted a convention of taking the inverse of the result such that the units would be in years
per day. This is primarily because greater reliability values resulted in higher values so that
people could more easily understand the reliability numbers in terms of '%bigger is betten'' For
example, a system may have an LOLP of 10.0 years per day under a given set of conditions and
an LOLP of 5.0 years per day under another set of conditions. The system with an LOLP of 10.0
years per day is more reliable than the system with an LOLP of 5.0 years per day.
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D System Plannins Department
Generation Planning Criteria History

Presentation to PUC Staff May l9
, 1972

The criteria used for planning the generating c
apability to

serve the predicted load has varied considerabl
y over the

years. With each change the system was planned t
o have

greater reliability. Each of these cbanqes instit
uted

additional capital cost to the company
.

)

During World War 11 some of the company 's lo
ad was served by

Pearl Harbor N aval Shipyard and by a power ba
rge , the

Jacona. Prom 1947 until about 1955
: generation capability '

of the system was adequate only to serv
e the peak load and

provide for maintenance or overhaul of each 
generating unit

two to six weeks each year . This does not provided for a

very reliable systea because at any time one of th
e

qenerating units may have a forced outage
.

Beqinninq in 1956 we began to add capabilit
y to the system

such tbat witb tbe forced outage of a unit in service at the

time of the evening peak we would still b
e able to carry

system load . the beginning of this period 
u,e provided

for the loss of about 25 mw
, or the capability cf our

smallest unit , and sradually increased thi
s so that by 1964

we were providing for the loss of 83 mw
, the maximum

- )-
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capability of any unit at that time . During this period the

system load grew from 204 mw to 426 mw .

The criterion of providing fcr the loss of the larqe
st unit

was used by mainland utilities of comparable size (1957 EEI

publication on system Planning practices). Small utilities

tended to use a loss of largest unit while large 
companies

tended to use a percentage margin .

1 , $ 'In the late 1950 s and early 60 s the indust
ry began using

probability methods in qeneration planning
, in addition to

providing for the loss of the larqest m nit and a minimum

amount of margin . Utilizing probability mathematics, the

probability of simultaneous combinations of unit
s being out

of service due to ferced outaqe sucb that insufficient

generating capabilïtl' will be available to meet the s
ystem

peak load is computed to çive the Reliability Ind
ex . The

Index is stated in j'rears per day .

In 1962 we requesLed the consultinç firm
, Commonweelth

Associates, Inc . , of Jackson , Michigan , to make a study of

the Hawaiian Electric sl'stem and recommend tbe 
criteria to -

be used for planninç generatinç unit addiki
ons. In their

report, Commonwealtb Associates recommended the com
pany work

toward an index of reliability of seven to ten y
ears per one

day loss of load but not less than two in a
ny year.
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3

In 1965 tbe probability criterion for çeneration planninq

was added , which specified a minimum risk of two years per

day . This meant that multiple outages of generating units

might necessitate interruption of load one day every two

years. Or, the chances of having to drop load were one in

520 cn any week day.

-).

Since 1968, seneration planninq has been at a level of

reliability of 4.5 years per day . We planned (in 1972) to

increase the level of reliability to between 7
.O and 10.0,

as recommended by Commonwealth Associates , and as considered

acceptable by mucb of the utility industry on tbe mainland
#

as our company financing and earnings will permit us to do

S o .

- 3-
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TESTIMONY OF J . F%- RICHARDSON p cr.
PUBLIC UTILITIES COI.îl4ISSION HEARING

19 75 HAWAIIAN ELECTRIC COMPANY : INC . CAPITM  BUDGET
MARCH l 8 , 19 7 S

At the end of 1974, the total generating capacity on the

Hawaiian Electric Company. system was 1,209,100 kw . Approxi-

mately l5% of this capaciky is installed at the.Honolulu plant,

4lt at the Kah'e plant, and 44% at the Waiau plant. With the

present predicted system peaks through 1979, as discussed by

xen stretch, we wïll not requfre additional generating capacity .

until 1979.

Over khe years, Haw aiian Electric has developed criteria

for determining when new generation should be added to the

system. These criteria have been changed periodically as the

total system load has grown and as it has become more critical

' that a higber degree of reliability of service should be main-

tained. Because of the isolation of our system from neighbar-

'ing utilities for interconnection purposes , it has been

necessary to mainkain considerably more generation margin

than Dainland utilities.

The two basic criteria now being used for planning the

installation of additional senerating capacity on the Hawaiian

Electrie systeh are as folloh's:

Total system capacity must be equal to or greater

than the sum o'f'the peak load, the cap/city of

units scheduled for maintenance, and the capacity

lost by the forced outaqe of the larqest operating

unit.
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2. Total system capacity must be sufficient to provide

an Index of Reli ability of at lpast t.S years per day.

The Index of Reliability is derived from probability

mathematics and gives an indication of the relative prob ability

th at there will be insufftcient generating capabiliky to meet

the system peak load due to the simultaneous combinakionuof

units beinq out of service due to forced outage. The Index

is stated in years per day. An Zndex of Reliability of 4.5

years per day means that there is a prob ability kh at there

will be insufficient qeneration to meet sys tem peak load once
' 

yin 4 . 5 years .
1

In 1962 we requested the consulting fi rm o'f Commonwealth

Associates, Inc., cf Jacksone Michiganz to make a study of

the Hawaiian Electric system and recommend the criteria to

be used for planninq generating unit additions. In their

report, a copy of which w as made available to the Commission ,

Commonwealth Associates recommended the company work koward

an .lndex of Reli ability of seven to ten years per one day loss

of load but not less th an two in any year .

Generation planning has two basic objectives. The first

is to determine howe much generation will be needed in future

years, a'nd this is where the generation criteria come into

play. This objective is larqely a matter of estàblishing

sufficient future generation reserve capacity to give adequate

system reliability .

The second cbjective is to establish what kinds of generation

should be added , the mix of different kinds, and the sizes

of individual units. The choice is a matter of economics r
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the combinaticn resulting in the lowest cost of elnctricity

to the customer being the plan followed .

Generation planninq methods revolve 'around three basic

processes: first, capacity and prob ability calculations by

which the reliability of a syskem can be measured 
and planned ;

second, production costing simulation techniques which all
ow

an estimate to be made cf future fuel, operation, and maintekance
costs ; and third, a calculation of the fixed carrying cbarges

on investment in new generation . These methods have becn

develo/ed to a high degree of scphistication within the

industry , and Hawaiian Electric has developed its 
own computer

program models to take into account the uniqueness of an

isolated system .

During the next five years the generation margin will

decrease from 34% in 1975 to l5t in 1978, and increase to 22t

in 1979 when Eahe 6 is included
. During this period it is

anticipated that cur index of reliability will stay above the

4.5 years per day we have been able ko maintain be
ginning in

1970.
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SYSTE M  G E NE RA T IO N R ESER VE ST UDY

HAW AIM N E LECTRIC COM PANY, LIM ITED

Engineering Report R-920
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July 20, 1962

M r. R alph B . Johnson. President
The Haw aiian E lectric Com pany
B ox 2750
H onolulu 3, H aw aii, USA

D ear M r. Johnson;

ln response to your letter of A pril 24, 1962, to M r. W . B .
Tippy, w e have m ade a study of your generating reserves in aceord-
ance w ith tbe scope which w as discussed wtth M r. C . H . W illiam s
and confirm ed in m y letter to him  on M ay 1, 1962. It w as also
agreed tbat w e should use the com puter program s and services of the
W estinghouse M anufacturing Com pany. Attached are five copies of
R eport R -920 covering the results of this study.

The use of probability m 'ethods for studying plans of genera-
tion additions re's' ults in a.n index of reliability whieh m ust be com pared
w ith eosts to evaluate the various plans. W hile this is tbe m ost com -
prehensive approach to the problem  and the m ethod w hicb is gaining
greater aceeptance, there is still a great deal of judgm ent left to
determ ine the critical value of a satisfactory reliability index. A review
of experience and praetice indicates a rather w ide range of index values
from 2 to 30 (years for one-day toss of load) being used by various
utilities. A range of 7 to 10 appears to be the m ode and this has been
used as a reference in the repott.

The conclusions given in the report are as follow s :

1 . Tbe H aw aiian Electric C om pany has experienced forced outage
l'ates whieb are m uch low erthan the national average.

2 . Forced outage rates over the long term  for The H aw aiian
1.: I ttfztric Com pany are not expected to be significantly different from  the
?):lt ional averages on the United States m ainland for oil-fired units of
Cc i l 11 i 1 a r design. Therefore , higher forced outage rat es should be antici -
Jl;Il ..41 and generation planning should be based on these rates.
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3. ' The H aw aiian E lectric C om pany index of reliability for the
195 6- 196 1 period based on the expected forced outage .rates as derived

. in this report w as low er than that norm ally considered adequate
. Like-

w ise, the reliability based on the low er experienced f orced outage rates
w as also inadequate.

4. 'Based on the expected outage rates, Budget Plans 1 and 2
for the 1982 - 1970 period yield a higher index of reliability than has
been experienced in the past; how ever, the system  reliability proW ded
by a1l plans is below the index generally considered acceptable.

5. If generating units that are large w ith respect to system  load
are installed as propos ed in the four budget plans, a )ow index of
reliability m ust be anticipated unless additional reserve capacity is
installed.

It is our understanding that this report m ay be considered
prelim inary or Phase 1 to be follow ed by àtudies of alternate plans.
depending on your decision as to w hether the reserves provided by any
of the plans are considered as satisfactory. A s a result of this study
it appears that the system  reliability m ay be im proved by the instal-
lation of peaking capacity. It m ay even be possible to reduce the capital
expenditures during this period w hile increasing the system  reliability.
This w ould involve a study com paring the econom ics and index of relia-
bility of alternate plans of generation expansion.

W e should be glad to discuss this with you further at your
convenience .

Y ours very truly,

' # W d' ' Ze F .x..&? '/ . .
M . C . W estrate

Mcw /mhn
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SYSTEM  GE NERA T ION  R E SE RVE ST U DY

THE HAW AIIAN ELECTR IC CO M PAW , LIM ITED

lal'epared by
#.-f lll3m onwe alth Assoc iates Jnc .
.) :) c k so n , M ich igan
. l , l l y 1 9 6 2
., ) )

' 

) 1 1.1 E ngineering Report R -920
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SYSTEM GENERATION RESERVE STUDY

A study has been m ade com paring The Hawaiian Electric Com pany
generating reserves and system  characteristics with m ainland utility
reserve criteria. G eneration reserves for a ls-year period from  1956
through 1970 w ere analyzed utitizing the four proposed budget plans of
generator additions in the future years .

SCO PE

The Scope of this study inczudes the fozzowringl

1 . Discussion of current system planning practices used on the
United States m ainland for determ ining required generation reserves.

2 . Determ ination of expected forced outage rates for The H aw aiian
Electric Com pany's present and future generators.

3. D eterm ination of loss of load p'robabilities for a 15 -year period
f rom  1956 through 1970 using the W estinghouse Pow ercasting Program .
for each of the four budget plans of future generator additions.

4. Preparàtion of a report analyzing the results of the study and

including conclusions .

SIT UAT IO N

T he H aw aiian Electric Com pany supplies pow er to the Island of
O ahu. ln 1961 , thc systcm  peak loàd Mzas 34 1 m egaw atts . The system
genera' tion is located at the Honolulu and W aiau Stations. Following the
19 6 1 installation of W aiau Unit 6, a 50 m egaw att unit, tbe system  net
generating capability was 457 m  egawatts, as show n on Exhibit 1 . W ith
the exception of ties to several plantations w hich have sm all turbine-
generators and to the generating station w h ich supplies a portion of the
Pearl Harbor load (the reem aining requîrem ents are purchased from  The
Hawaiian Electric Company), there are no interconnections with outside
sources of pow er.

The annual peak loads that occurred du ring the 1956 - 19 6 1 portion
or the study period are show n on Exhibit 2. During this period, 50 m ega-
watt units w ere instalied in 1957, 1959 and 1 961, and the generation
l-eserves at the tizne of system  peak varied from  28 percent to 50 percent

:ts shown on Exhibit 2.
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BASIS OF' ST UDY

The predicted peak loads, four budget plans of generator
additions, and m aintenance schedule for this study w ere supplied by

The H awaiian Electric Com pany.

PREDICTED PEA.K LOA DS

as foliow s :

The predicted peak loads for the yeprs 1962 through 1970 are

Predieted P eak
Load - M wY ear

.1962
1963
1964
1565
1966
1967
1968
1969
1970

369
39S
430
465
502
542
585
632
683

BUX FT PLANS OF GENERA TOR A DDITIONS

.
Al1 of the budget plans schedule com m ercial operation of Kahe

U nit 1, a 7 5 rnegaw att. unit, M arch 1, l 963. F ollowing the installation of
this unit, the various pkans install three additional 75 m  egaw att units or
a second 75 m egawatt unit and two 1 00 m egawatt units. The 75 m egawatt
and 1 00 m egaw att units are expected to have a m axim um  net eapability
of 82. 5 rnegawatts and l 10 m egawatts , respectively.

Budget Plan 1, as shown on Exhibit 3, places a second 75 m ega-
w att unit, K ahe 2, in com m ercial operation Novem ber 1 , 19 64. K ahe
Units 3 and 4 are rated 100 m egawatts each and are scheduled for com -
naercial operation Novem ber 1 , 19 66, and N ovem ber 1, 1968, respectively .
Jsxhibit 13 indicates that generation reserves increase from about 24 percent
i 1) 1 962 to 46 percent following the installation of K ahe 3 in 1966 and sub-
s l,tquently . decrease to about 23 perc errt in 1970.

Budget Plan 2, shown on Exhibit 4, is based on Kahe Units 2, 3
;'l1c1 4 being 75 m egaw att units placed in com m ercial operation Novem ber 1,
1 !j(;4 . $966 and 1968, respectively. During the period 1962 - 1970, see
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Exhibit 4. generation reserves increase to a m axim um of about 45 percent,
following tbe installation of Kahe Unit 2 in 1964. In succeeding years, this
plan' s generation reserves decrease to about 15 percent in 1970 if no gen-

eration is installed in that year.

Budget Pl=  3, as shown on Exhibit 5, places a seeond 75 m ega-
watt K abe Unit 2 in com m ercial operation M arch 1, 1965. Kahe Units 3
and 4 are scheduled for com m ereial operation M arch 1, 1967, and
M arch 1 , IS 69 , respectively. and are 100 m egawatt units . In this plan,
generation reserves for the 1962 - 1970 period vàry from a m axim um of
about 35 percent, following tbe installation of Kahe Unit 1 , to a m itjim um

of 23 percent in 1970.

B udget P lan 4 is based on the installatton of 75 m egaw att gen-
erators for Kahe Units 2, 3 and 4. Tbese units are to be placed in com -
znercial operation M arch 1, 1965, 19 67 and 1969 . As shown on E xhibit 6,
the m axim um reserve at the tim e of system  peak is 35 percent, following
the installation of K ahe Unit 1 in 1963, and subsequently decreases to a
m inim um  reserve of about 15 percent if no generation is installed in 1970.

M AINT ENA NC E SCHE DUL E

In the determ ination of the loss of load probabilities for the four
budget plans of generator additions, using the W estinghouse Powercasting
Program , m aintenance can be based on a fixed schedule, or the com puter
program  can develop a m aintenance sehedule on a constant or m inim um
risk basis . After considering these m ethods of handling m aintenance, ît
w as decided to use a fixed m aintenance schedule because it elim inated
any variation in the com p arison and would not penalize any of the plans.
Thercfore the fixed m aintenance schedule show n on Exhibit 7 w as used

in this study .

G ENERATION RESERVE P LANNING

On electric utility system s, it is generally the practice to pro -
vi de sufficient generation to supply the system  load with an adequate
lllargin to allow for scheduled and reasonable unscheduled generator
4'1), ages . ln system planning, one of the fundam ental problem s is the
tly't t?l-m  ination of the am ount of reserve capacity that is required to yield
:411 acceptable index of reliability. O n the U . S. m ainland, several criteria
:, 1.4, used by 1he m ajor utilities to determ ine the required system  generation
l'd.st.l-ves. The three basic m ethods used for this purpose are (1) largest
kllli I . (2 ) percentage reserve and (3) probability.

PRACTICES
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LA RG EST UM T M ET HO D

One criterion for determ ining the proper generation reserve ig
based on maintaining s'ufficient generating capacity to provide for the loss
of som e m ultiple of the largest unit at any tim e. Historically, this is
perhaps the oldest criterion used for generation plnnning purposes. At
first, a11 com panies w ere isolated or loosely intercorm ected and had toi
supply tbeir ow n generation reserves to provide backup for forced ard
scheduled m aintenanc e outages . At that tim e, it w as not econom ically
f easible for yn individual com pany to supply backup for units that were
large in relation to the total installed capacity. Therefore, sm all units
w ere installed to hold reserves to a m inim tun while providing for 1he
loss of som e m ultiple of tbe largest unit. A lso, as long as the largest
units available w ere m oderately sized and the dollars per kilow att
savings w ere not appreciable. it w as econom ical for m any com panies to
utilize snialler units. However, with the dollar per kilowatt savings now
available, there appears to be a trend tow ard installing larger units and
r educing the m ultiple of the largest unit planned for as reserve capacity.
This has been m ade possible by m any of the com panies becom ing irrter-
connected or by strengtbening existing interconnections to perm it sharing

l
installed reserves .

A survey of a num ber of the m ajor utilities indicated that about
1 5 percent still use som e m uttiple of the largest unit for determ ining
reserve requirem errts. In som e cases, plarm ing is based on a m ultiple
of the largest unit plus a fixed percentage (2 to 3 percent) of the estim ated
peak load. Approxim ately 9 pereent consider the largest unit out of service,
and about 4 percent utilize 1-1 /2 times the largest unit. M ost of these
com panies are w ell interconnected w ith neighboring utilities . Only 2 per-

1an system generation on tbe basis of the two largest units oui ofeent p
service, and in these cases they are not as w ell interconnected.

PERC EN TA GE R ESE RV E M E THO D

In the percentage reserve m ethod the determ ination of the proper
cttlleration reserve is based on m aintaining a certain m inim um  percentage
(11' tlle estim ated peak load as reserve capacity. A s com panies becam e m ore
i' lflsely interconnected to perm it sharing of reserve capacity, it becam e
I '.:tsilnle to utilize the percentage m ethod. This sharing allowed com panies
14, i Ilstall larger units w ithout. the inherent disadvantage of increasing their
1 11st Itlled reserves .
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The percentage reserve m ethod provides a m eans for determ ining
the relative reserves for a11 com panies in an interconnected group or pool
where the size of new units will greatly exceed the reserve of the individual
com panies. The' actual percentage selected is based on the num ber and 

.

s ize of units, load diversity and experience of the interconneçted com panies
.The percentage is generally betw een l 0 and 15 percent for w ell intercon-

nected system s. The survey show s that approxim ately 55 percent of the
utilities on 1he U. S. m ainland use the percentage reserve m ethod for
capacity plapning pgrposes.

PROB AB IU TY M E THO D

T he com plexity of the generation reserve problem  has resulted
in the developm ent of m ethods of analysis which perm it a system atic
evaluation of a11 im portant factors. Probability m alhem atics allow
the system  planner to acknow ledge forced outages of generation to
evaluate the relationship betw een system  reltability and such factors as
the size and tim ing of generation additions, the accuracy of load fore-
casts, load duration characteristics and m aintenv ce schedules

.

The survey indicated that about 30 percent of the utilities use
probability m ethods to determ ine system  capacity requirem ents

. Som e
qf these use probability in com bination w ith som e type of percentage
reserve m ethod as the basis of capacity planning. It appears that proba-
bility m ethods have obtained w ide acceptanee in the industry

, and that
tbe trend is tow ard the application of this m ethod to system  plarm ing
problem s .

In 1he survey. the standard of service reliability used to determ ine
the required reserves varies from  2 years to 30 years for one-day loss
of load. A t the present tim e the m ost generally accepted range appears to
be from  7 to 10 years for one -day loss of load. H ow ever, on utility system s
that bave a relatively sm all num ber of generating units

, with the largest
unit being about 20 to 30 pe rcent of the annual peak load

, the index of
I'eliability c a.n be expected to vary considerably from  year to year

. In
this case, an average reliability of 7 to IG years per one - day loss of load
is considered adequate. provided that the m inim um  index in any one year
i s llo low er than 2 years . per day .

t, '( IM PA RISON O F M ETHO DS

O f the three criteria described, the largest unit and percentage
1. ' .:14 .i''vc m ethods of generation planning are based on rules of thum b and
, , :.:1). .l'i fpnce, which have been found to yield ar acceptable level of service
''' . l i Ilbi l ity. W hile these m ethods provide a straightforward approach

, they
( $. , l1r)1 perm it evaluation of the im portant faetors in the com plex generation
t' ' .s,- 1..,4.? pr oblem  .
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Probability m ethods allow the system  planner to system atically
analyze various plans oî generator additions to determ ine which plan w ill
yield an acceptable standard of s ervice m ost econom ically. The applica-
tion of this relatively new technique should lead to generation planning
that is better than can be expected by the application of rule of thum b

m ethods .

A PPLICATION TO 'T'HE HAW AIIAN ELECTRIC COM PANY

In the past. The Haw aiian Electric Com pany generation planning
has been based on the largest unit m ethod. G eneration additions were
installed to m aintain sufficient generating capacity to supply the system
load with an adequate m argin of reserve to allow for one unit on scheduled
m aintenance and the loss of the largest rem aining unit. This m etlzod does
not perm it analysis of the relatîonship between system reliability and sueh

factors as the size and tim ing of generator additions.

The use of probability m ethods w ill allow T he H aw aiian E lectric
Com pany to evaluate the effect of system  variables on the required reserves.
Probability analysis will also facilitate investigation of the etonom ic balanee

b etw een installed reserves and system  reliability.

FORCE D O UT AGE RATES

T he value oî probability calculations depends m sterially on tlae
reliabilily of the forced outage rates used. The foreed outage rate ts the
f undam ental quantity on which predieticns of the future pcrform ance of the
equîpm ent are based and m ust necessarily be obtained from  previous experi-
ence w ith sim ilar equipm  ent. Therefore, it is im portant that sufficient
data is available to obtain stabl e forced outage values so ilnai the inclusion
of additional unit data would not result in a significant change in the foreed

outage rate.

PAST EX P ERIENC E

Tbe average forced outage experience for The Hawaiian Electric
f 't llAlpany units is show n on E xhibit 8. This data has been aûcum ulated
lk ,)- :) seven-year period f rom  1955 through 19 61 , for all units installed
1 1 ç' it ,1' to 2 554, and for shorter periods for all subsequent unils . A s indi-
' ';l 1 I .(I ('3la Exhibît 8, The H aw aiian E lectric C om pany has experienced vez'.y

I f 1 î$' 1'( ) 1 -t: (, d out age rat es .
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Several of the present units have experienced forced outages due
to stator eoil failures and the m anuf acturer indicates that these failures
can be expected to eontinue. Thus far, the failures have occurred in the
top coils w hich are relatively easily repaired. How ever. failure of a
bottom coil would result in a forced outage of considerable duration.
Also, a11 units have integral steam  chests and nozzle cham bers. The
m anufacturer has indicated that units of this design and operating at
steam tem peratures oî 850 F and higher are subject to cylinder cracking.
M ainland experience indicates that cylinder cracking ea.n be expected to
occur regardless of whether the unit is operated as a base load unit or
is cycled frequently. W hile no forced outages have been experienced due
to cylinder cracking, approxim ately 80 percent of the total system  gen-
erating capability is susceptible to this type of outage.

In view of the relatively short historical record and the above
possible causes of forced outages, tlae forced outage record in the future
w ill undoubtedly be higher than past experience. In fact, over the life of
the units. the forced outage rates f or T he H aw aiian Electric Com pany
units should not be expected to be significantly diff erent from  the industry
experience on the U. S. m ainland for oil-fired units of sim ilar design.

EX PEC TE D FO R C ED O UT AG E RA T ES

Tbe expected forced outage rates for the turbine-generator-
condenser portion of The Hawaiian Electric Com pany units were derived
from  outage data com piled by E EI for the period 1956 through 1960.

The boiler outage data that is readily available does not dis-
tinguish betw een the various m ethods of fiking. Therefore, data from
a recent E Eï survey of otl-ftred units w as obtained and used to deter-
m ine the expected forced outage rates. A lso utilities in New England,
Florida and Southern California w ere contacted to obtain additiona' l

outage data for oil-ftred boilers.

The expected outage rates for the present and future generating
tlllits show n on Exhibit 9 w ere developed from  the data for turbine-
jtt?llerator-condenser group and oil-fired boilers. Exhibit 10 graphically
, .4 ,ln Ilares the expeeted outage rates w ith the l 955- 19 61 Haw aiian E lectric
( 'd'lllallany experience and the experienc e of the industry regardless of

l 114. lylne of fuel.

Jt is understood that H onolulu 1 and 5 are m ultiple turbine and
I '' ' ' l (.T' i nstallations, but w ere eonsidered to be unit type installations

'.
$'1!ç.l 1 t1: e probability portion of the P ow erc asting Program  for T he
I ! :1 îî';I i i :.1,) E lectric Com p any w as developed. C orrespondingly, the forced
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outage rates shown on Exhibit 9 for Honolulu 1 and 5 were derived by
consîdering 1he various capacity outage factors for each plant. 'While
the unit approach for these plants is not correet, it does not appear that
this w ill m aterially affect 1he results of the study since this capacity
represents a sm all ard ever-decreasing percentage of the total inàtalléd
capacity and is presum ably operated as peaking capacity.

IM M ATURE OUTAGE RATES

The application of probability m ethods to pow er system
problem s is an analytical approach based on best avatlable statistical
data. It m ust be realized that forced outages of system  com ponents
are assum ed to be random  events independent from  one another and
governed by the laws of chanc e. Also, probability theory only predicts
ïhe average perform ance of system  com ponents over a long period of .
tim e. 11 eannot predict the perform ance of a given unit in a specific year.

Previous studies that have been m ade for The H aw atian Electric
Com pany by W estinghouse, using the Powercasting Program , considered
that new units were im m ature for one year after installation. During
this period the outage rates w ere considered to be tw ice the m ature

outage rate.

ln this study only average outage rates were used. This was
done since 1he period of the study is short com pared to the ltfe of the
units, and the expeeted foreed outage rates were derived based on the
average experience durîng their life. Therefore, the reduced reliability
of the unils during tbeir early 1if e is reflected in the average outage rate

selected.

SYST E M  R E LIA BILITY

ln this study, the system  reliability w as caleulated us ing the
probability portion of the W estinghouse Powercasting Program . In this
program  , the determ ination of the system  reliability is based on the
probability of tbe availabie installed capacity being adequate to m eet
the system  load requirem ents. The m easure of reliability is expressed
in years per day. or the average interval in years per one-day loss of

load.
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1 956 - 19 6 1 R E LIA B ILIT Y

The system reliability for the historical period was caleulated
using the actual foreed outage rates that were experienced during the
period (see Exhibit 8) and the expected forced outage rates derived in
this report and show n on Exhibit 9 . The results of these probability
calculations are tabulated on Exhibit 1 1 and shown grapbically on
E xhibit 13. T he system  reliability during these years can be sum m arized
as follow s :

M inim um

M axim um

Average

Reliabiiity - Y ears P er O ne-D ay L oss of Load
Using E xperienced Using Expected
Forced O utage Rates Forced O utage R ates

0 . 5 1 0 . 2 3

7 . 6 5 2 . 88

2 . 8 7 1 . 0 1

B ased on the expected forced outage rates derived in this report,
the probability study indicated that the system  reliability would have been
very 1ow and a loss of load w ould have been expected to occur on the average
of once each year. The experienced forced outage 'rates during this rela-
tively short period were low er than the national average and correspondingly
the index of reliability was higher. How ever, the index was still low er
than norm ally considered adequate.

19 62 - 197 0 R ELIAB ILITY

T he system  reliability provided by 1he four budget plazzs of
generator additions during this period is tabulated on Exhibit 12 and
shown graphically on Exhibit 1 3. T he following is a sum m ary of the
data show n on these exhibits :

M inim um

M axim um

Average

The system  reliability in 1 S70 is not included in the above
::11 llnlp! ary , s inc e it appears that additional generat ing eapacity m ay be
1' l .( 1 tt i l-ed in that year .

Reliability - Y ears Per O ne-Day Loss of Load
Plan 1 Plan 2 P lan 3 Plan 4

2 . 1 2 1 . 8 8 0 . 9 6 0 . 7 5

8 . 0 2 5 . 9 0 4 . 2 2 3. 55

3 . 4 3 2 . 4 5 2 . 1 1
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Based on the outage rates derived in this repo/t, the results of
the probability study indicate that none of the four plans yields an index
of reliability that would norm ally be considered adequate. On' ly Plans 1
and 2 yield a higher average index of reliability than has been actually
experienced in the past. How ever, each of the four. budget plans yields
a higher index of reliability based on national averages than would have
been expected during the 1956- 1961 period.

DISCUSSION

The prim ar.y factors which influence system  reliability in
:additlon to the forced outage rates are (1 ) number and size of generating

units, (2) am ount of reserve generating capacity, and (3) scheduled
m  aintenance tim e . On The Hawaiian Electric Com p= y system  a large
portion of tbe generating capacity is concentrated in a f ew large units
wbich tends to decrease the system  reliability. At the present tinie, .
65.')percen1 of the generation consists of units that range in size from

. . . ... g ' - .15 to 18 percent of the system  peak. This ca.n be com pared to the practices
of isolated m ainland system s where the largest unit is only about 10 per -
cent of the peak load and only a few units this large are installed.

The H awaiian Electric Com pany generation planning has been N
based on m aintaining reserves equal to a m aintenance outage of 25 m ega- .
w atts plus the largest unit at the tim e of system  peak . Isolated m ainland
system s generally plan reserves equal to twice the largest unit at the
time of system peak wllich will increase the relative reliability of these
s' ystem s . A lso, The H aw aiian E lectric C om pany's peak load variation
curve is relatively flat com pared to sim i 1ar wintèr or summ er peaking
system s on the m ainland. If the annual valley w ere m ore pronounced
the reliability would be im proved because of higher reserves during the

m aintenance period.

In view of the relatively 1ow reliability #rovided by eaeh of the
budget pla' ns

, 
an additional case w as run for com parison purpos es and to

dem onstrate 1he effect of increasing generation reserves . Plan 4 was
rerun and increased reserves w ere sim ulated by reducing the armual
Ineak loads by 10 percent. In this case designated Plan 5, the reliability
tllll-ing the 1962- 1970 period as shown on Exhibit 12 varied from  a
ln i nirnum  of 8. 25 to a m axim um of 64 . 81 years per one- day loss of load.
'I*I1t' average reliability during the period w as about 24 years per day
w i1icl3 indieates that the additional reserves w ere greater than required to
1$ l'tlvide an average reliability of 7 to 1 0 years per one- day loss of load.
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CONCLUSIONS

As a result of this study
, it is coneluded that :

1 . The Hawaiian Electric Com pany has 
experienced foreed outagerates which are m uch lower than the national 
average.

2. Forced outage rates over the long t
erm  for The HawaiiarElectric C

om pany are not expected to be stgnificantly differ
ent fromthe national averages on th

e U. S. m ainland for oil-fired units ofs tm ilar design
. Therefore, higher forced outage rates 

should beanticipated and gen
eration planning should be based on lhes

e rates.

3. The Hawaiian Electric Com pany ind
ex of reliability for the961 

eriod based on t17e expected forced outage rates 
as derived

19 5 6 - 1 p
in this report was lowek than that norm ally considered adequate

. Like-w ise, tbe reliabilily based on the low er experienced forced outage ratesw as also inadequate
.

4. B ased on ex ected forced outage 
rates Budget Plans 1 and 2for the 1962

-  1970 perlod yield a higher index of reli
ability than has beenexperienced i

n the past. How ever
, the system  reliability provided by

al1 plans is below the index generally co
nsidered acceptable.

5. If generating units that are large with 
respeet to systqm  loadare installed as p

roposed in tlae four budget plans
, a 1ow index of relia-bility m u

st be antieipated unless additional rese
rve capacity is .installed.



CORFECTION

THE PRECEDING DOCUMENTIS) HAS
BEEN REPHOTOG RAPHED TO ASSURE

LEG IBILIW

SEE FRAMEIS)
IM M EDIATELY FO LLOW ING

M = .



ATTACHMENT 4
PAGE 16 OF 31

11

CONCLUSIONS

As a result of this study, it is concluded that;

1. The H aw aiian E lectric Com pany has experieneed forced outage
rates which are m uch low er than tbe national average.

2. Forced outage rates over the long term  for The Hawaiian
E lectric Com pany are not expected to be significantly different from
the national averages on the U. S. rnainland for oil-fired units of
s im ilar design. Therefore, higher forced outage rates should be
antieipaled and generation planning should be based on the'se rates.

3. The H awaiian E lectric Com pany index of reliability for the
S61 eriod based on the expected i'orced outage rates as derived1 9 5 6 - l p

in this report w as loweB than that norm ally considered adequate. Ltke-
w ise, the reliability based on the low er experienced forced outage rates
w as also inadequate.

4. B as ed on expeeted forced outage rates B udget Plans 1 and 2
for 1he 19 62 - 1970 period yield a higher index of reliability than has been
experienced in the past. How ever, the system  reliability provided by
a11 plans is below the index generally eonsidered acceptable.

5. If generating units that are large with respect to systqm  load
are installed as proposed in tlae four budget plans, a 1ow index of relia-
bility m ust be anticipated unless additional reserve capacity is .installed.
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Rvhibit l

1962 GENERQTING CAPABILITT
Megavatts

Itrottle Temperature Tarbtne
And Fkessure Name Plate Net

Unit Degrees F Pslg Rating Capability

l 651.4 265 %o(a). 30
5 70O %3O 20 23
7 goo 65O 35 :2
8 95o 1250 RO 55
9 95Q 1250 50 60

2lo

n ant

nonolulu

Plaat Total

Waiau l
2
3

6

82r
825
M
K 0
95O
95O

65o
65o
8jo
85O
l2j0
1250

7.5
Aj
e
Q)
50
50

8
18
72
52
&)
57

247

1157

Plant Total

Total Syst em Calability

% - 10 megavatt turbfnes (Unïts Iy 2, 3 and 6)
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Evhibit 2

19$6 - 1961
GENFRA TI05z LOAD AND RESERVE CAPACITV

Unit Aââttton System .Net
Rating capabïiity . capabllity

Year Untt Date Mg Mv Mg

1956 280

1957 Honolulu 9 12/9 50 60 3 k0

1958 3:0

1979 Waïau 5 k*19 50 60 Q;a
1960 400

1961 watau 6 7/28 5o 57 N57

Peak
Load Eeserve Ca aclty
Mz Mv of IYaX

20% 76 37 .2

227

2%8

287

3l3

3:1.

lI3

92

ll3

87

tl6

:9.8

37.1

39.%

27 .8

3:.0
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Exhtbit 3

BUX ET PLAN l
'Generation 'Expansion Pattern

Year

1962

1963

196%

1965

1966

1967

1968

1969

1970

Untt Additïon systex Net Peak
' Rating capabtitty capabtltty -Load neserve Ca cit

Unlt Date Mv Nv >> Mw ' Mv or Peak

%57 369 88 23 .8

rmhe l s/l 75 82.5 sap.5 3:9 140.5 35.a

rmhe a 11/1 75 82.5 622 k3O l92 ::.6
62? 4S5 257 33 .8

Kahe 3 11/1 lOO llO 732
732

8R2

8%2

8R2

11/1 loo

5Q2

5%2

585

632

* 3

Kahe 4

23o

l90

257

2lû

l59

llO

115 .8

35 .1

k.3 .9

33 .2

23 .3
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Exhibit k

BUX ET H AN 2
Generatlon Expansion Pattern

Year

1962

1963

196h

1965

1966

1967

1968

1969

1.970

Unit Addition System Net
Rating Capability Capability

Unit Date Nv Mg Mv

h57

rshe l 3/l 75 82.5 539.5

rnhe 2 11/1 75 82.5 622
622

Kahe 3 11/1 75 82 .j

Kahe k 11/1 75 82 .5

70:.5

70:-5

787

781

787

Feak
Load Eeserve Ca ci
Mv Mg of Peak

369 88 23 .8

399 1h0.5 35 .2

l@o :1.92 I.N .6

1465 ï57 33 .8

5o2 K 2.5 11o .3

5%2 l62 .5 30 .0

j85 202 314.5

632 lJ; 2h .5

* 3 1o11 15 .2
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Exhibit 5

FJX ET H AN 3
Generatïon Exparsion Pattern

Unït Addftfon
Rating Capability

Unit Date Rw MwYear

1962

1963 Knhe l

196%

1965 Kahe 2

1966

1967 lœhe 3

19&

.1969 l'a e 11

1970

3/l 75 82.5

3/l 75 82 .5

3/l lQO llO

3/l lOO l1O

System Net Peak
Capability Loa;

Mv Mw

N57 369

539.5 399

539.5 :30

622 :65

622 5O2

732 5h2

732 585

842 632

8:2 683

Reserve ca actt
Mw' of Feak

88 23 .8

le  .5 35 .2

1O9 .5 25 .11

ls#r 33 .8

l2O 23 .9

I.X  35 .1

.1W  25 .1

2l0 33 .2

l59 23 .3

11 .'QJZI'I
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EG ibtt 6

BUD ET PLAN :
Generation sfon Pattern

Unit Addition System Net Peak
Rating CapaYility Capability Load Reserve'ca city

Yetzr Unit Date Nw Mg Mv Mw Mv or Peak

1962 k57 369 88 23 .8

Jl 96..$ Kabe 3/l 75 82 .5 939.5 399 1110 .5 35 .2
) 9t$11 j39 .5 1130 109.5 25 .11

) 96$ Kahe 2 3/l 75 82 .5 622 %65 1$7 33 .8

.1 966 622 5O2 120 23 .9

,1 t)(,e/ Kahe 3 3/l 75 82 .5 7011 .5 5142 l62 .5 30 .0

) 9613 70% .5 585 ll9 .5 ZX) .11

.1 4..0(4) Kahe k 3/l 79 82 .; 781 ö32 l55 211 .5

J 97O ' 787 * 3 10h 15 .2
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Exhibit 7
Sheet l of 2

1956 -.1961
M&INTENANC: SCFRDULE
Week numbers (a)

Piant

Honolulu

linit

l

1956

29-32

3:-36

22-27

1957

33-3k

1958

33-34
:2-43

37-140

9-16

30-32

24-29

1959
o

1960
l-%

1961

9-11

6-8

30
:9-$2

31.

o

0 5-8

1 25-30

9

lj-zo 23

Q

zgoa.g

O

8-12

3-6

9-10

11.-111

Waiau l

2

3

R.

Nl-%2

38-39

10-13

j -8

11-13

lk-lj

19-21

16-18

33

31-32

26-30

6-8
20-25

30-31

30-31

13-20

22..28

e -jo

36-110

16-19

20-23

O

O

41-:5

35-%0

33-3:

O

O

6

31-35

(4,) Por example Honolulu Untt l is on scheduled Daintenance ror the perioG
utartlng tbe 29th veek and extending througb the 32nâ veek in 1956.

1y -Q2()
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pxhibtt 7
Sheet 2 of 2

1962 - 1970
MAINTENM C; SCHEDULE

Week Numbers

Plant unit 1962 1963 
. à#jX 1965 .1966 1967 1968 1969 1970

nonolulu l O 6-9 6-9 5-8 5-8 5-6 5 -B j 16 %
-6

32-57 l-5 l-5 l-# l-# l-4 l-% l-%

o 10-13 h8-52 :1-:6 h7-52 :1- *6 :9-52 %5-%8 37-39
8 8-13 1:-18 lO-lN 9-13 9-12 9-12 9*12 9-12 7-10
: lk-l7 25-31 20-23 20-23 17-20 17-20 17-20 27-20 1#-18

Watau 3-7

3-7

O

2

3

5

6

:9-52 110-14
.3

:9-52 36-39

39-:3

:7-52

47-52 110-06

40-:6 117-52 110-143

117-52

49-52 40-44

:0-:3 :9-52 Ao-kk

39-35 33-36 33-36 33-36 37-39 37- %0 :5-:8
o 4:-48 4:-47 37-:0 37-39 37-:0 ::-h8 kl-k% 49-52

o 32-36 28-31 29-32 29-32 29-32 33-36 33-36 3:-36
19-25 19-2% 15-19 lk-l9 13-16 13-16 13-16 13-16 11-1:

2

3

11

O 24-27 21-28 21-2% :1-2% 21-2% 21-2% 19-22

- 25-28 25-28 25-28 25-28 23-26

29-32 29-32 27-30
- 

- al-a3

14 -f?2O
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Exhibit 8

1955 - 1961
EZN IENCF.D M CED OW AGE M 'JES

PM CM T

Average
ânnual Oat e Rate oatage

Plant Unit 1955 19.5 1957 l95 1959 19 19 l Rate
Honolulu l 10.00 6.75 0 O O 72.:5 O ' 12.70

5 o 0.82 O 2.62 O O O 0.:9

7 o 0.86 O 0.92 8.53 O 0.83 1.59

8 .0 0.77 O 1.27 0.3%

9 - O 1.22 1.15 0.79

Waiau

. 2

O

0.V

O

O

O o O

.0 2.86 o

O 0.la o .W

o o . 83

O

O .1è1

O.X

O

1. .lO

O

O .112.

O

O

o .1.6

0 .5#

O .7ly

O .37

O .110

O .911

3-00

O .82 O

0.1e
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Exhibit 9

EXPECTED FORCED QUTAGE RATSS

Plant

nonolulu

Unit

l
5
1
8
9

l
2
3

5
6

Tarbine
Name Plate
Rating - Mw

20
35

50

Net
Capability

30
23
:2
55
fo

8
18
52
52
&)
57

83
83
83
lIO
83
lIO

7 .5
15
1m
ho
50
50

Forced
Outage
Rate - 6

l.6
l.6
l.5
l.:
l.%

Waiau l.5
l.5
1.
l.j
1.
l.%

Kahe l
2
3
3
%
k

75
75
75
lOO
75
lOO

l.6
l.6
l.6
l.8
l.6
l.8

(*.A 1 /1 c' . R -920
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Evhibit .lO

COMPARISOX QF FGRCED OUTAGE RATES

2.5

e2 .0 j Notjs'ra 9 EXPERIENCE 
.....NALL FUELS 

. -
R  ,

A

; . A
œ

j I .5 jNogsq-qy- ExpEalENc:
jjl olL. F IRED FURNACE

r
: I .0

-

wAlAtJ . zQ 
eos. :ï

d

O .5 walwu ,
il0 N. 8 XAHX

AWAI IAN E LECTRIC COM PANY
XPERI EN CE

O
25 50 7 5 1O0

TUR BINE NAM EPLATE RATI NG
M EGAWATTS

C A Inç. fk - 92O
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Evhibit 11

1956 - 1961
SYSTEM RELIABILITY

Year

1956

1957

1958

1959

1960

1961

Years Per One Day Loss of Load
Experlenced Expected
Outage Rates Outage Rates

1.70 0.63

O .97 O .37

7 -65 2 .08

O .r9 O .23

$ .82 l .63

o .jl. o .3O

(lA1nc. R-920
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Exhibit 12

1962 - 1970
SYSTEM EELIABILITK

Year

1962

1963

1964

1965

1966

1967

2:68

1969

1970

Years Per One Da Loss of Load
Plan l Plan 2 Plan 3 Plan Plan 5 (a)

2 .k8 2 .118 2 : 118 2 .h8 17 .57

2 .l2 2 .l2 2 .l2 2 .l2 13 .2O

2 .51 2 .5l O .96 0.96 11..12

5.62 5.62 3.02 3.02 29.87

2.42 2.:1 1.33 1.33 11.22

8.02 j.9o :.22 3.55 6:.81

2.73 1.88 1.:9 0.75 9.:%

7.13 4.50 3.99 2.68 50.25

1.35 0.29 1.35 0.29 8.25

(a) Pian j is the same as Plan R except that meaktng capactty equaï
to ten percent of the nnnual peak loa; has been installeG.

(%.A 1 l l (1 . H - Q20
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Exhibit' 13

1956 - 1970
SYSTEM RELIABILITY

RELIAeIL lTY 1: YCARS FO&
oNE DAY t05S OF LOAP

!.o . .1
e .0

BASED ON OUTAGE
RATES E PERIENCED PLAN a

G .0

t/ I l ê 1 ? l
k.o F>LAN ( a a î

l g î zI / l 
! î ,l ' 
! !/ / l 1. ll 

-  '' î ? î !l l . v î , î

2.O / & , t
l l / . ? 4 , 1l 

. t t 4N l l I . . ,
N l PLAN 3 !l l I
N ,

î .J LAN 3 a '
l l I

O.6 I PLAN * ,
t

O.6
l

O .4 .

BASED ON EXPECTED
OUTAGE RATES

O .2

$956 5: 60 62 64 66 60 *'0

Y E A R

f A de': A - 9 ?0
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STATE OF HAW AII
DIVISION OF CONSUMER ADVOCACY

DEPARTMENT OF COMMERCE AN9 CONSUMEB AFFAIBS
P.?.BOK 54!

HONOLULU, HAWAII 96809

March 17, 2003

Mr. W illiam A. Bonnet
Vice President-Government and Community Affairs
Hawaiian Electric Com pany, Incorporated
P.O. Box 2750
Honolulu, Hawaii 96840-0001

Dear Mr. Bonnet'.
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RE: Hawaiian Electric Company, Inc. - Adequacy of Supply Report
, dated

Januarv 31, 2003.

W e would appreciate receiving responses to the attached subm ission of
information requests to facilitate our review in the above matter. In order to complete
our review, we would appreciate receiving your responses by April 7

, 2003.

In you are unable to respond by this date or if there are any questions or
concerns regarding the information requests, please call Cheryl Kikuta at
(808) 586-2765. Your prompt attention to this matter will be greatly appreciated.

Sincerely yours,

; z jg u.y
. w ./'-

Cheryl S. Kikuta
Acting Executive Director

CSK:mc
Enclosure

c: Public Utilities Commission



HAW AIIAN E- LE- CT- RIC COM-PANY. INC.

FIRST SUBM ISSIO-N -OF INF-O-RMATION REQUESTS

INSTRUCTIONS

ln order to expedite and facilitate tlne Consum er Advocate's review and analysis in the

above m atter, the following is requested:

For each response, the Com pany should identify the person who is responsible

for preparing the response as well as the witness who will be responsible for

sponsoring the response shotlld there be an evidentiary hearing;

Unless otherwise specifically requested, for applicable schedules or workpapers.

the Com pany should provide hard copies of each schedule or workpaper

together with one copy of each such schedule or workpaper on electronic media

in a mutually agreeable format (e.a., Excef and Quattro Pro, to name two

2.

3.

examplesl; and
W hen an information request makes reference to specific documentation used by

the Com pany to support its response, it is not intended that the response be

limited to just the specitic document referenced in the request. The response

should include any non-privileged m emoranda, internal or external studies,

assumptions. Company instructions, or any other relevant authoritative source

which the Company used.

Should the Company claim that any information is not discoverable for any

reason *.

4.

a. state alI claimed privileges and objections to disclosure;



'N

b. State aIl facts and reasons supporting each claimed privilege and

objection',

State under what conditions the Com pany is willing to permit disclosure to

the Consumer Advocate (e.n., protective agreement, review at business

C.

d.

offices, etc.); and

If the Company claims that a wriden document or electronic file is not

discoverable, besides complying with subparagraphs 4(a-c), identify each

document or electronic file, or podions thereof. that the Com pany claims

are privileged or will not be disclosed. including the title or subject matter,

the date, the authorts) and the addresseets).
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HAW AIIAN ELECTRIC COM PANK INC.

FIRST SUBMISSION OF INFORMATION REQUESTS

CA-IR-I Ref: Adenuacv of Supplv report, dated Januarv 31, 2003.

Footnote 3, page 2 of HECO'S Adequacy of Supply repod, dated

January 31, 2003. states that:

Also included in HECO'S capacity planning criteria is
a reliability guideline. The guideline states'. ''Capacity
planning analysis will include a calculation of risk

(Loss of Load Probability) in years per dayk for each
year of each plan of the Iong-range expanslon study.
ln cases where risk is calculated to be less than 4.5
years per day, the plan will be reviewed by the Vice
President of Power Supply and the President for
approval of use of the plan fn the study.''

Please provide a discussion on the following aspects of the

Company's use of ''Ioss of load probabilit/':

1 . Please confirm that HECO'S use of a 4.5 years per

a.

day factor for loss of load probability represents the

threshold of an allowable instance of at Ieast one day

every 4.5 years where system peak exceeds the

system generation capacity.



2. Please confirm that HECO'S criteria means that, if the

resulting Ioss of Ioad probability is Iess than 4.5 years

per day, the Vice President of Power Supply and

President of HECO must approve the plan before it is

used because that lower factor (which translates into

higher reliability) would probabiy entail greater capital

investment costs or capital investments being spent

sooner than under HECO'S other generation planning

criteria.

Please provide examples using actual or hypothetical

exam ples of HECO'S loss of load probability

calculations.

b. Please explain how the Company determined the threshold

for the loss of Ioad probability of 4.5 years per day. Please

include the workpapers and/or documentation used to

determ ine the threshold as well as industry standards relîed

upon. if any.

Please explain why HECO has included this reliability

guideline in its capacity planning criteria.

C.

2



d. In response to TGC-RIR-IOOIe. in Docket No. 99-0207,

HELCO stated that

A Loss of Load Probability (LOLP) juideline
would be expected to result in generatlng units
being added sooner than with (HELCO'S)
current criterion. Sooner unit additions, while
increasing the reliability of the generating
system by reducing the probability of loss of
Ioad, would result in higher costs for
customers. HELCO has not made a
determination that the cost to its customers of
adding generation based on an LOLP guideline
is necessaq at this time, or that the benefits
would outwelgh the cost.

Please Contirm that HECO'S Loss Of Load Probability

guideline is still not part of HELCO'S capacity planning

criteria for the reasons discussed in the response to

TGC-RlR-1001e., in Docket No. 99-0207.

Please confirm that HECO'S Loss of Load Probability

guideline is not part of MECO'S capacity planning

criteria and. if so, please explain why HECO'S Loss of

Load Probability guideline is not part of MECO'S

2.

capacity planning criteria.

HECO'S 2002 Evaluation Repod Regarding

lntegrated Resource Planning, dated December 2002

filed in Docket No. 95-0347 concluded that the next

3.

generating unit is still projected

2009.

ttl t) () rtl (1 tli rlp (1 i rl

3



(a) Please confirm that the Loss of Load

Probability guideline was used in HECOY

capacity planning criteria to determine that the

next generating unit is projected to be required

in 2009.

generation

planning criteria consists of the factors listed in

response to TGC-RlR-1007a. lf HECO'S

generation planning criteria have been revised
,

please provide the revised criteria.

(b) Please confirm that HECO'S

(c) Please identify when the next generating unit

would be required in HECO'S system if the

Loss of Load Probability guideline was

excluded from HECO'S generation planning

criteria.

Please identify when the4. Company included the

reliability guideline Iisted above in its capacity

planning criteria.

4



Hawalian Electric company, Iq..g. . PO Box 2750 . Honolulu, HI 96840-0001
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W illiam A. Bonnet
Vice President
Govemment and Community Atfairs

The Honorable Chairman and M embers of the
Hawaii Public Utilities Commission

465 South King Street
Kekuanaoa Building, 1st Floor
Honolulus Hawaii 96813

Dem. Commissioners:

January 31, 2003
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Subjcct: Adequacy of Supply
Hawaiian Electric Com oanv. Inc.

In accordance with paragraph 5.3a. of General Order No. 7, the following information is

respectfully submitted.

HECO'S 2002 system peak occurred on Thursday. October 3, 2002 and was 1,250,000
kW -gross or 1 ,204.000 kW -net based on net HECO generation, nct purchased power generation,
thc peak rcduction benefits of energy efticiency demand-side management progams
implemented in mid-1996, and with several cogeneratorsl operating at the time. Had these
cogenerating units not been operating, the 2002 system peak would'have been 1,270,000
kW -gross or 1,224.000 kW -net. Oahu had a reserve margin of approximately 32% over the 2002

7system net peak.

HECO'S 2002 total generating capability of 1 ,6l 5,000 kW -net includes 406,000 kW -net
of firm povzer purchased from (1 ) Kalaeloa Partners, L.P.; (2) AES Hawaii. lnc.; and (3)
H-POW ER.

HECO also has power purchase contracts with two as-available enerbry producers. Since
these contracts are not for t11711 capacity, they are not reflected in HECO'S total generating

capability.

Attachment 1 sbows the expected reselwe margin over the next three years, based on
HECO'S Sales and Peak Forecast, dated August 2002, and on HECO'S latest estimate of
forecastcd DSM impacts for 2002. Attachment 2 details the gross and net ratings of HECO units

IPP units.

l k Tesoro. Chcvron. and Pcarl Harbor wcre generating an estimatcd 20,000 kW ot- powcr. xo%.i'N ..,,At thc time of the pea . a 4
2 Tlle rcscrvc margin calculation takcs into accounl the 5.000 kW intc 'ble load serk'cd Bj:l'IE.$ o0 ? zti 't

1 ..
FOn DISTINGUISHED INDUSTRY LEADERSHIP 5 k ''e% .F



The Honorable Chairman and M embcrs of the
Hawaii Public Utilities Commission

January 31, 2003
Page 2

The following method is used to detennine the timing of an additional generation unit:

The total capability 4J' the system ap/lf.ç the total antotttlt tp/fli/c?-l-lf.pffb/(? Ioads ??;lf.ç?
at aII Jfr/lc.s be equal to or p.cc/cr thatl tlte .5'1f??l??lJJfo?; oftbcfollowing..

a. //1t? capacity accJeJ lo uçw''vc llw estimaled svslem peak Ioad;

b. //1c capacity of the ttnit scltcdltlcdfol. latzf?lfeplc?lcc,' and

tbe capacity that v'ould be lost by theforced olttage oftbe largest l.l?lf/' in
Jservice.

n e method used to determine the timing of an additional generation unit accounts for
interruptible loads. HECO will not build reserve capacity to serve interruptible loads.

HECO'S generation capacity for Oahu for the next three years is sufficiently large to meet
a11 reasonably expected demands for service and provide reasonable rcserves for emergencies.

Very truly yours,

ILu! - - Yk t N

Attachment

cc: Division of Consumer Advocacy

3 Also includcd in HECO'S capacity planning critcria is a reliability guideline. The guideline states:./clfMcff.p
7p?rt?:??f?1é; t: ?lul lb'.b'i.% ,$,i/! ï?l(7ll?f/t: (1 ti'f? lz'tt !:lJf()?; L3I-'.it(l( fl: t;.:.$. tl-/-/L (ntl f/ /2?-t? /?rJ dil'/ff y;l t'tï Jk,f?rJl'J; 77 tz?' tlrfl.l? ./7) ?- ittic:ll .y.t'fl?- 47,/-
(?f'(7/l yr/tz?l t!/r ?/Ifr /tplJJ;-p-z???!;u' kLb-)?6l'l.b'l't7't .ç/l/r/;p'. kr?l t:t1.b'6'.b' l$./luz/'t? 3'i.b')t ï.ç t:zlltzttltlte'.l /t) d) f! Ii?.v.% //;fJ?; 41. .s .$/(?t7 l-ll 77 trl'
tltlb'. l/ltz /7 l(l ?; $3,ill !) f! ''Qfjniftbk'ittl /, !, t pltz Ilel't?z, JZ'?'t,.& î(Ieftt t (?A/- /at)1$'tz?' xî2l/;?/? I 1? t1t1 r/ tllc. /Z'?-Eaâ'f(/f?lll /rt)?* (7y?J) ?-tl l?zl l t)./- tlli t? t?./-

tlte plan in l/

'

lf? study. '-

e A.r
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ADEQUACY 0F SUPPLY
Hawaiian Electric Company, lnc.

January 31 , 2003

W ithout Future DSM W ith Future DSM
Includes Ac uired DSM 'll Inclullcs Ac uired DSM '2)

system NetCapabllity System System
at tlle Psak, Interruptlble Net Peak. Reserve Net Peak. Reserve

'1 Load. k%V?? kW Margln, *4 kW Margin, %kw L
Year (A) (B) (C) (A+B-C) / C (D) (A+m D) / D

Recordcd
2002 l .615.000 5.000 1 .224.000 32% N/A N/A

Fbrccastcd
2003 1 ,615.000 5,000 l .255.700 29% !,248.000 30%

2004 1 .615,000 I 1,900 1,283,900 2?% 1.273.000 28%

2005 l .615,000 22.300 1 ,308.800 2S% 1,294.000 27%

N otes:

(1) System Peaks (W ithout Future Peak Reduction Benctits of 20-Yr DSM Programs):
@ Implementation of full-scale DSM programs began in the sccond half of 1996

following Commission approval of the propams. 'l-he forecasted system peaks values

for the years 2003-2005 include the acmal peak reduction benefits acquired in 1996 -
2001 and also include the estimated peak reduction bentsts acquired ln 2002.

* Peaks include 20,000 kW  of standby load for the following cogenerators:
Tesoro 1 8.0
Chevron 0.0
Pearl Harbor 2.0

20.0 M W
* In 2002, the estimated peak reduction beneGt of the DSlv1 programs was 3,300 net-

kW (net of free riders). W ithout this peak reduction benetit, the recorded system net
peak of 1.224,000 kW  in 2002, which includes 20,000 kW  of standby Ioad, would

have been 1,227,300 kW .
* The forecasted system peaks (2003-2005) are evening peaks based on the peak

forecast dated August 2002.

(2) System Peak (W ith Peak Redudion Benefits of the DSM Programs):
@ The forecasted peaks for 2003-2005 include the estim ated DSM peak reduction

benetits tiled with the Public Utilities Commission in May 2000. Peaks include

20,000 kW  of standby load. See Note l , bullet 2.
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(3) System Capability includes:
* HECO units at a total nonnal capability of 1 

,209,000 kW -nct or 1,263,000 kW -gross.
* Finn power purchase contracts have a combined net total of 406

,000 kW  from
Kalaeloa (180,000 kW ), AES Hawaii (180,000 kW ), and H-POW ER (46,000 kW ).

(4) Interruptible Loads:
@ Includes existing Rider I interfuptible loads of 5

,000 kW
* HECO plans to implement a dispatchable commercial & industlial load propam and

a residential direct load control program beginning in 2004
, and the estimated

interruptible peak loads under these new programs are included beginning in 2004
.
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ADEQUACY 0F SUPPLY
Hawaiian Electric Company, lnc.

Januaq 31, 2003
2002 Through 2005 Umt Ratings tFinn Capacity)

Unit
Honolulu 8
Honolulu 9
W aiau 3
W aiau 4
W aiau 5
W aiau 6
W aiau 7
W aiau 8
W aiau 9
W aiau 10
Kahe 1
Kahe 2
Kahe 3
Kahe 4
Kahe 5

55.6
88. l
88-1
51.9
49.9
88.2
86.3
88.2
89.2

142.0 1 34.7
Kahe 6 142.0 1 33.9
HECO Total 1,263.0 1,208.6

NTL Rating
(Net MW )

52.9
54.4
46.2
46.4
54.6

NTL Rating
(Gross M W )

56.0
57.0
49.0
49.0
57.0
58.0

. 92.0
92.0
52.0
50.0
92.0
90.0
92.0
93.0

Kalaeloa Partners LP 180.0 tl'
H-POW ER 46.0 (1 )
AES 1 80.0 (l'
IPP Total 406.0

System Total 1,669.0

1 80.0
46.0
1 80.0
406-0

1 .6 14.6

N otes
(1) 1PP ratings in Net MW s only
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William A. Bonnet
Wce President
Government and Community Alfairs

The Honorable Chairman and M embers of the
Hawaii Public Utilities Commission

465 South King Street
Kekuanaoa Building, 1st Floor
Honolulu, Hawaii 96813

Dear Commissioners:

January 31, 2002
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Subject: Adequacy of Supply
Hawaiian Electric Companv. Inc.

In accordance with paragraph 5.3a. of- General Order No. 7, the following information is
respectfully submitted.

HECO'S 2001 system peak occurred on Thursday, October 25, 2001 and was l ,233,000
kW -gross or 1* 191,000 kW -net based on net HECO generation, net purchased power generation,
the peak reduction benelits of energy efficiency demand-side management programs
implemented in mid-1996, and with several cogeneratorsl operating at the time. Had these
cogenerating units not been operating, the 2001 system peak would have been 1,255,000
kW -gross or 1,213,000 kW -net. Oahu had a resen,e margin of approximately 34% over the 2001
system net peak.2

HECO'S 2001 total generating capability of l ,615,000 kW -net includes 406,000 kW -net
of 514:: powcr purchascd from (1) Kalacloa Partncrs, L.P.; (2) AES Hawaii. Inc-; and (3)
H-POW ER.

HECO also has power purchase contracts with several as-available energy producers.
Since these contracts are not for t-11414 capacitys they are not reflected in HECO'S total generating
capability.

The attached table shows the expected reserve margin over the next three years, based on
HECO'S Sales and Peak Forecast, dated November 2001, and on HECO'S latest estimate of
forecasted DSM impacts fbr 2001 .

' At thc time of the pcak, Tcsoro, Chcvron, and Pcarl Harbor wcre capablc of gcnerating 22,500 k$V of power.

9% 6 O *
Thc resen'e margin calculalion takcs into account the 5.000 kW interruptible load scn'cd by HECO. + .U ''y

,? ! 1WINNER OF THE EDISON AWAIID $i
k jFOR DISTINGUISHED INDUSTRY LEADEFISHIP '1
# '- g
*d> %* -*
*' * . k I v.: .*k



The Honorable Chairman and M embers of
the Hawaii Public Utilities Commission

Jarmary 3l. 2002
Page 2

The following method is used to determine the timing of an additional generation unit:

Tlte total capability oftlte .çA,.çJc??; pltts the total c?at:)t/ll/ ofilttel'l-ttptible loads ,,11/.$'/
at all /ï??2c.ç be eqttal to t7?- greater #;c?l the ,5'l/??l??la/it??? ofthefollobvittg:

a. the capacity ?lecJct'/ to â'c/-pc tlte e.ç/ï??lc/c# systenl peak load;

b. the capacity oftlle 1/?lï'J sclledttledfor ??ltzi'll/'ellc?lccp- alttl

c. the capacitv that wolf/tf be lost bv tlleforced olltage ofthe Iargest lf?;fl in
J e' -

service.

The method uscd to determine the timing of an additional generation unit accounts for
interruptible loads. HECO will not build reserve capacity to serve internlptible loads.

HECO'S generation capacity for Oahu for the next three years is sufficiently large to meet
al1 remsonably expectcd demands for service and provide reasonable reserves for emergencies.

Very truly yours,

'ï

Attachment

cc: Division of Consumer Advocacy

3 Also incluled in HECO'S capacity planning criteria is a reliability guideline. The guideline states:

''Capacityplatming analysis bvill illcll/f/e a calcttladon c/rfâ'l: (Loss ofLoad Probability) 1%
years per f/tz-

v-/br eaclt year ofeach #/t7?l ofthe long-range erplll-ç/tvl stttdy. /?l cases tvhere
risk is calculated rtl be less #lc?l 4.J years per day. the plfpl will be reviebved by tlte Vice
President ofpobver Supply and ?/le Presidentfor approval ofttse ofthv #/t7a in the stttdy. ''

e G r
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ADEQUACY OF SLJPPLY
Hawaiian Electric Company, Inc.

January 31, 2002

svithout Future DSM svith Future DSM
Includes Ac uircd DSM  411 Includcs Ac uircd DSM  t2l

System Nct
Capability System System
at thc Peak, Interruptible Net Peak, Reserve Nct Pcak, Rcserve
k5V 0) Load. k5Vt41 K5V M argin

, T'o k5V s'largin, No
Year (A) (B) (C) (A+B-C) / C (D) (A+B-D) / D

Rccorded

2001 1.615,000 5.000 l,2 13,000 34% N/A N/A

Forecasted

2002 1,615,000 5,000 1,241.000 31% 1,231,000 32%

2003 1.615.000 5.000 1,256,000 29% 1,24 1,000 3l%

2004 1.615,000 5,000 1.287.000 26% 1.267,000 28%

Notes:

(l) System Peaks (Without Futurc Pcak Reduction Benetits of DSM Programs):
* Implcmentation of full-scale DSM programs began in the second half of 1996

following Commission approval of the programs. The forecasted system peaks values
for the years 2002-2004 include the actual peak rcduction bencfits acquircd in 1996 -
2000 and also include the estimated impacts acquired in 2001 .

@ Peaks include 22,500 kW of standby load for the following cogenerators:
Tesoro 18.2
Chevron 2.3
Pearl Harbor 2.0

22.5 M W
* In 2001, the estimated peak reduction benetit of the DSM programs was 3,900

net-kw  (net of free riders). W ithout this peak rcduction benefit, the rccorded system
net peak of 1.213,000 kW  in 2001, which includes 22,500 kW  of standby loady would
have been 1,216,900 kW .

@ The forecasted System peaks (2002-2004) are evening peaks based on the peak
forecast dated November 2001 .

(2) System Peak (W ith Peak Reduction Benefits of the DSM Programs):
. The forecasted peaks of 2002-2004 include the estimated DSM  peak reduction

benefits filed with the Public Utilities Comm ission in M ay 2000. Peaks include
22.500 kW  of standby load. Sce Note 1, bullet 2.
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(3) System Capability includes:* HECO units at a total normal capability of 1,209,000 kW -net or 1,263:000 kW -gross.
. Finn power purchase contracts have a combined net total of 406,000 kW  from

Kalaeloa (180,000 kW ), AES Hawaii (180,000 kW ), and H-POWER (46,000 kW).

(4) lntcrruptible Loads:
* Includes cxisting Rider I interruptible loads.
@ On November 13, 2001, HECO withdrew its application Ibr approval of its

commercial and industrial capacity buyback program. HECO will evaluate load
management DSM programs in its next cycle of IR-P and in its next rate case

proceeding.
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Edward Y. Hirata
Vicz President
Regulatory A//aks
Government Relations

The Honorable Chainnan and M embers of the
Hawaii Public Utilities Commission

465 South King Street
Kekuanaoa Building, 1st Floor
Honolulu, Hawaii 96813

Hawaiian Electric Company, Iem . . PO Box 2750 . I-lonolulu, Hl 96840-0001
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Dear Comm issioners'.

Subject: Adcquacy of Supply
Hawaiian Elcctlic Comoanv. Inc.

ln accordance with paragraph 5.3a. of General Order No. 7, the following infonnation is

respectfully submitted.

HECO'S 2000 system peak occurred on W ednesday, November 1, 2000 and was
1,203,000 kW -gross or 1,164,000 kW -net based on net HECO generation, net purchased power
generation, the peak reduction benetits of energy efticiency demand-side management propams
implemented in mid-1996, and with several cogeneratorsl operating at the time. Had these
cogenerating units not been operating, the 2000 system peak would have been 1,224,300
kW -gross or 1,185,300 kW -net. Oahu had a resel've margin of approximately 37% over the 2000

system net peak.

HECO'S 2000 total generating capability of 1s615,000 kW -net includes 406,000 kW -net
of f111n power purchased from (l) Kalaeloa Partners, L.P.; (2) AEs-Hawaii, Inc.; and (3)
HPOW ER.

HECO also has power purchase contracts with several cogenerators. Since these
contracts are not for 5:m capacity, they are not retlected in HECO'S tota! generating capability.

The attached table shows the expected reserve margin ovcr the next three yearsy blzsed on
HECO'S Sales and Peak Forecasq dated M ay 2000, and on HECO'S latest estimate of forecasted

DSM impacts for 2000.

I At thc time of the peak. Tesoro, Chevron, and Pearl Harbor wcre self-gcncrating 2 ! ,300 kW orpowcr. %
.
'9 1 h C ' Xv e1 ê/

z 'a 4
9 >
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The Honorable Chainnan and M embers of
the Hawaii Public Utilities Comm ission

January 31, 2001
Page 3

Thc following method is used to detcrmine the timing of an additional generation unit:

The total capability oftlle .5'.y,lle/ll plus the total c??;o1/?;J ofinterrltptible Ioads ??JJf.w
at alI /f??le.s be eqztal to or greater /àfl?) the .çlf?x?)?t?lit7?l oftllefollobving:

a. the capacity ?lec#EW to s'erlzc the estimated usyâ-/cpl peak load;

b. the capacity ofthe ullit sclleduledfor ??ltzfpi/cllc?lccr- altd

c. the capacilv that 1vol//# be lost by theforced outage oftlle largest 1//1// in
senice.

The method used to determine the timing of an additional generation unit accounts for
intenuptible loads. HECO will not build reserve capacity to serve interruptible loads

.

HECO'S generation capacity for Oahu for the next three years is sufficiently large to meet
all reasonably expected demands for service and provide reasonable reserves for emergencies

.

Very truly yours,

Attachment

cc; Division of Consumer Advocacy

e< r
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ADEQUACY OF SUPPLY
Hawaiian Electric Com pany. Inc.

Januar.y 31, 2001

svithout Futurc DSM With Futurc DSM
Includcs Ac uired DSM t1' Includcs Ac uired DSM t31

Systcm Net
Capability Systcm System
at the Pealq Interruptible Net Pealq Reserve Net Peak, Rescrvc
k5V t1' Load. kW t4) K W  M argin

, % k5V M argin, %
Year (A) (B) (C) (A+B-C) / C (D) (A+mD) / D

Rccorded

2000 1,615,000 5,000 1, 185.300 37% N/A N/A

Forecasted

2001 1,615,000 5,000 1,197,000 35% 1, 190.000 36%

2002 1,615,000 5,000 1.220,000 33% 1,208,000 34%

2003 1,615.000 5,900 1,244,000 30% 1,228,000 32%

lçotes:

(1) System Capability includes:
@ HECO units at a total normal capability of 1,209,000 kW -net or 1,263,000 kW -gross.
@ Firm power purchase contracts have a combined net total of 406,000 kW  from
Kalaeloa (180,000 kW), AEs-Hawaii (180,000 kW ), and HPOWER (46,000 kW).

(2) System Peaks (W ithout Future Peak Reduction Benelits of 20-Yr DSM Programs):
* Implementation of full-scale DSM prograns began in the second half of 1996

following Commission approval of the programs. The forecasted system peaks
include the peak reduction benefits acquired il1 1996 - 1999 mld enlbedded ill the base
peak forecast, but exclude the peak reduction benefits acquired in 2000 and to be
acquired in the future.

@ Peaks include 22,000 kW  of standby load for the following cogenerators:
Tesoro 18.2
Chevron 1.3 (IMW  of 2.3 MW total was assumed in the

peak forecast)
Pearl Harbor 2.5

22.0 M W
* In 2000, the estimated peak reduction benefit of the DSM programs was 4,300
net-kW (net of free riders). W ithout this peak reduction benetit, the recorded system
net peak of 1,185,300 kW  in 2000, which includes 22,000 kW  of standby load, would
have bcen 1,189,600 kW .
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* The forecasttd system peaks (2001-2003) are evcning peaks based on the peak
forecast dated M ay 2000.

@ System Peak values for the years 2001-2003 include Acquired DSM  through thc year
1999. System Peak recorded values for the year 2000 include Acquired DSM through

the year 2000.

(3) System Peak (With Peak Reduction Benefits of the DSM Programs):
@ The forecasted peaks of 2001-2003 include the estimated peak reduction benelits

from the continuation of the current DSM programs.
@ Peaks include 22,000 kW  of standby load. See Note 2.

(4) Interruptible Loads:
@ Inclades existing Rider I interruptible loads and forecasted Capacitj Buy-Back loads.
* lmpacts for the Capacity Buy-Back Progrmn are assumed to begin ln 2003.
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Edward Y. Hirata
Vlce President
FlegtzlaforgAf/aks
Govelnment Belations

The Honorable Chairman and M embers ot-the
Hawaii Public Utilities Commission

465 South King Street
Kekuanaoa Building. 1st Floor
Honolulu, Hawaii 96813

January 31, 2000

Dear Commissioners'.

Subject: Adequacy ol-supply
Hawaiian Electric Comoanv. lnc.

In accordance with paragraph 5.3a. of General Ordcr No. 7, the following infonnation is

rcspcctfully submitted.

HECO'S 1999 systtm peak occurred on Tuesday, December 14, 1999 and was 1,161,000
kW -gross or 1 ,120,000 kW -net based on net HECO generation. net purchased power generation,
the peak reduction benefits of energy efficicncy demand-sidc management programs
implemented in mid-l996, and with the Tesoro cogenerating unit operating at the time. Had the
Tesoro unit not been operating. the 1999 system peak would have been 1,178,000 kW -gross or
1,137,000 kW -net. Oalm had a reserve margin of approximately 43%  over the 1999 system net

peak.

HECO'S 1999 total generating capability of 1,615,000 kW -net includes 406,000 kW -net
of firm power purchased liom (1) Kalaeloa Partners, L.P.; (2) AEs-Hawaii, Inc.; and (3)
HPOW ER.

HECO also has power purchase contracts with several cogenerators. Since these
contracts are no! for firm capacity, they are not reflected in HECO'S total generating capability.

The attached table shows the expected reserve margin over the next three years, based on
HECO'S Sales and Peak Forecast, dated April 1999, ald on HECO'S latest estimate of forecasted

DSM impacts for 1999.

x> el z;
z a k

WINNER OF THE EDISON AWARD 7 % 't wx w I
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The Honorable Chairman and M embers of
the Hawaii Public Utilities Commission

January 31, 2000
Page 2

The following method is used to dctennine the timing of an additional gcneration unit:

The total capability ofthe .FAc/?l pllls the tolal t//?ltplf?l/ ofinterrttptible loads ?)lJ/.çl
at alI /ï??;c.$' be eqltal to t7/- greater //;J?l the .çl/??l??lc/fo?l ofthefollowiltg:

a. the capacity ?let-Wetf to J'cz''p'e the t.7.5W??lJ?EW system peak /tM?#,-

tlttz t7tz/;:/ L:iL;t (7,/-?/lt; ttttit p7t-F?trr/l//t?r/./-t7?- ??lr? illttztltlllé:é?.. t???r/

c. the capacity tltat lvtplf/tr/ be Iost b.v tlleforced otttage ofthe Iargest lf?l# itl
senice.

The method used to determine the tim ing of an additional generation unit accounts for
interruptible loads. HECO will not build reserve capacity to serve interruptible loads.

HECO'S generation capacity for Oahu for the next three years is sufficiently large to meet
al1 reasonably expected demands for service and provide rcasonable reserves for emergencies.

Very truly yours,

Attachm ent

cc: Division of Consumer Advocacy

œ < rw-l
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ADEQUACY 0F SUPPLY
Hawaiian Elcctric Company, Inc.

January 31 , 2000

'Without Pcak Rcduction W itly Peak Reduction
Bencfits of 20-Yr Energy Bcnefits of 20-Yr Energy
Efscfency DSM ProgranWl' Efncicncy DSM Prograntsol

Includes Ac uired DS5l) (Intludcs Ac uired DSSI

System Nct
Capability Systcm Systcm
at the Pealw Intcrruptible Net Pcak, Rescrve Net Peak, Rcscrve
k5V t'' Load k%sdO K5V M argin, % k5V M argin, %

Year (A) (B) (C) (A+B-C) / C (D) (A+B-D) / D

Recorded
1999 1,615,000 N/A 1,137,000 43% N/A N/A

Forccasted
2000 1 ,61 5,000 6,000 1.172,000 38% 1 , 1 58,000 40%

2001 1,615,000 6,000 1, 183.000 37% 1 .161,000 40%

2002 1,615,000 6,900 1.201,000 35% 1,172.000 38%

Notes:

(1) System Capability includes:
* HECO units at a total normal capability of 1,209.000 kW -net or 1.263,000 kW -gross.
@ Finn power purchase contracts have a combined net total of 406,000 ICW  from
Kalaeloa (180,000 kW), AEs-l-lawaii (1 80,000 kW), and HPOWER (46,000 kW).

(2) System Peaks (W ithout Future Peak Reduction Benefits of 20-Yr DSM Programs):
* Implementation of full-scale DSM programs began in the second half of 1996

following Commission approval of the programs. The forccasted system peaks
include the peak reduction benelits acquircd in 1996 - 1998 and embedded in the base
peak forecast but exclude the peak reduction benests acquired in 1999 and to be
acquired in the future.

* Peaks include 17,000 kW  fbr Tesoro load.
* In 1 999, the estimated peak reduction benefit of !he DSM programs was

approximately 4,700 net-kW (net of free riders). Without this peak reduction benefit,
the recorded system net peak of 1 ,1 37,000 kW  in 1999, which includes 17,000 kW  of
Tesoro load, would have been 1,141,700 kW .

* The forecasted system peaks (2000-2002) are evening peaks based on the peak
forccast dated April 1999 and do not include 1he peak reduction bcnefits of 20-Yr
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DSM programs from 1999 and on, but do include the peak reduction benelits acquired
from DSM programs implemented in 1996 - 1998.

. Forecasted peaks not rcduced by existing Rider I intenmptible loads and forecasted
Capacity BupBack loads.

System Peak (W ith Peak Reduction Benefits or20-Yr DSM Programs):
@ The forecasted peaks of 2000-2002 include the peak reduction benclits of the 20-Yr

DSM programs.
@ Peaks include 17,000 kW  for Tesoro load.
@ Forecasted peaks not reduced by existing Rider I interruptible loads and forecasted

Capacity Buy-Back loads.

(3)

(4) Interruptible Loads:
. Includes existing Rider I interruptible loads and forecasted Capacity Buy-Back loads.
* Impacts for the Capacity BupBack Program are assumed to begin in 2002.
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Edward Y. Hirata
èce President
Regulatory Affairs
Government Relations

The Honorable Chairman and M embers of the
Hawaii Public Utilities Commission

465 South King Street
Kekuanaoa Building, 1st Floor
Honolulu, Hawaii 96813

Januazy 29, 1999

Dear Commissioners:

Subject: Adequacy of Supply
Hawaiian Electric Comoanv. Inc.

In accordance with paragraph 5.3a. of General Order No. 7, the following information is
respectfully submitted.

HECO'S 1998 system peak occurred on M onday, November 9, 1998 and was 1,175,000
kW -gross or 1,131,000 kW -net based on net HECO generation, net purchased power generation,
the peak reduction benetits of energy efficiency demand-side management programs
implemented in mid-1996, and with the Tesoro cogenerating unit opcrating at the time. Had the
Tesoro tmit not been operating, the 1998 system peak would have been 1,192,000 kW -gross or
1,148,000 kW -net. Oahu had a reserve margin of approximately 41% over the 1998 systcm net
peak.

HECO'S 1998 total generating capability of 1,615,000 kW -net includes 406,000 kW -net
of firm power purchased from: (1) Kalaeloa Partners, L.P.; (2) AEs-l-lawaii, Inc.; and
(3) HPOWER.

HECO also has power purchase contracts with several cogenerators. Since these
contracts are not for firm capacity, they are not reflected in HECO'S total generating capability.

n e attached lble shows the expected reserve margin over the next three years, based on
HECO'S Sales and Peak Forecast, dated April l 998, and on HECO'S latest estimate of forecasted
DSM impacts for 1999.
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n e Honorable Chairman and M embers of
the Hawaii Public Utilities Commission

January 29, 1999
Page 2

The following method is used to determine the timing of an additional genemtion unit:

The total capability ofthe system plus the total tzzntll/n/ ofinterruptible loads rzlla/
at all times be equal to or greater tkan the summation ofthefollobving:

a. the capacity needed to J't'zw  the eslimatedsystem peak load;

b. the capacity ofthe unit scheduledfor maintenance; zzzitf

c. the ctzlwcfr.p that would be lost by theforced olttage ofthe largest unit in
service.

The method used to determine the timing of an additional generation unit accounts for
interruptible loads. HECO will not build reserve capacity to serve intenuptible loads.

Very truly yotlrs,

Attachment

cc: Division of Consumer Advocacy
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ADEQUACY 0F SUPPLY
Hawaiian Electric Company, Inc.

January 29, 1999

W ithout Peak Reduction W ith Peak Reduction
Benefits t)f 20-Yr Energy Benefits or20-Yr Encrgy
Efficiency DSM Programst') Efficiency DSM Programso)

System Net
Capability System System
at the Peak. Intcrruptible Net Peak, Reserve Net Peak, Rescrve
kW  6l) Lnad kW t4' kW Margin

j OA kW  Margin, %#Y
ear (A) (B) (C) (A+mC) / C (D) (A+B-D) / D

Recorded

1998 l,6 15,000 6.000 1, 153.500 41 % 1
,148,009 4 1%

Forecasted

1999 l ,61 5400 6,800 1 .2:1 ,û(% 35% 1. 191 .000 36%
2000 1 ,615,000 8,500 l ,218,000 33% 1,195,000 36%
2001 1 .615,000 20,800 1,242,000 32% 1,213,000 35%

Notes:

(1) System Capability includes:
* HECO units at a total normal capability of 1,209,000 kW -net or 1,263,000 kW -gross.
* Finn power ptlrchase contracts have a combined net total of 406

,000 kW  from
Kalaeloa (180,000 kW), AEs-llawaii (180s000 kW), and HPOWER (46

,000 kW ).

(2) System Peaks (Without Future Peak Reduction Benefits of 20-Yr DSM Programs):
* Implementation of full-scale DSM programs began in the second half of 1996

following Commission approval of the programs. n e forecasted system peaks
include the peak reduction benefits acquired in 1996 arld 1997 mzd embcddcd in thc
base peak forecast but exclude the peak reduction benefits acquired in 1998 and to be
acquired in the futtlre.

* Peaks are adjusted for 17,000 kW of Tesoro load.
* In 1998, the estimated peak reduction benefit of the DSM programs wms 5

,500 net-
kW (net of free Iiders). W ithout this peak reduction beneiit, the recorded system net
peak of 1.148,000 kW  in 1998, which includes 17,000 kW  of Tesoro load. would
have been 1,153.500 kW .

* The forecœsted system peaks (1999-2001) are evening peaks based on the peak
forecast dated April 1998 and do not include the peak reduction benefits of 20-Yr
DSM programs from 1998 and on

, but do include the peak reduction benefits acquired
from DSM programs implemented in l 996 and 1997 .
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(3) System Peak (With Peak Reduction Benefits of 20-Yr DSM Programs):
@ The forecasted peaks of 1999-2001 include the pcak reduction benefits of the 20-Yr

DSM programs.
@ Peaks are adjusted for 17,000 kW of Tesoro load.

(4) lnterruptible Loads:
@ Includes existing Rider 1 internlptible Ioads and forecasted Capacity Buy-Back and

Residential Load Control Program loads.
@ Impacts for the Capacity Buy-Back and Residential Load Control Programs are

asstlmed to begin in 2000.
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Vlco President
Rogulatory A//a?rs
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M arch 9. 1998 ' '

The Honorable Chainnan and M cmbcrs of the
Hawaii Public Utilities Commission

465 South King Street
Kekuanaoa Building, l st Floor
Honolulu, Hawaii 96813

Dear Commissioners'.
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Subject: Revision to 1998 Adequacy of Supply
Hawaiian Electric Comnanv. Inc.

This is to correct HECO'S 1998 Adequacy of Supply reporq which wms submitled by
transmittal letter dated January 30, 1998.

HECO terminated its wind energy power purchase contracts in 19971. Therefore, the
Grst sentence of the fourth paragraph of the January 30, 1998 letter should be revised as follows:

t'HECO also hms power ptlrchase contracts with several cogenerators.''

For the Commission's convenience, attached is a red-lined copy of the previously
submitted first page of HECO'S January 30, 1998 transmittal.

Very truly yours.

cc: Division of Consumer Advocacy

1 See HECO'S ledcr to the Commission dated August 25. 1997 in Docket Nos. 5239 (Makani Uwila
Purchase Powcr Contract) and 5281 (Makani Uwila Purchasc Power Contract).
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Red-lined
for correctipn
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Edward Y. Hirata
Wce Pressdenl
Regulatory zh//a/rs

January 30, 1 998

The Honorable Chairman and M embers of the
Hawaii Public Utilities Commission

465 South King Street
Kekuanaoa Buildinw 1st Floor
Honolulu, Hawaii 96813

Dear Comm issioners:

Subject: Adequacy of Supply
Hawaiian Electric Companv. Inc.

In accordance with paragraph 5.3a. of General Order No. 7, the following information is
respectfully submitted.

HECO'S 1997 system peak occun'ed on Tuesday, Sejtember 2, 1997 and was 1,220,000
kW -gross or 1,193,000 kW lnet bmsed on net HECO generatlon, net purchased power generation,
and the peak reduction benefits of energy efficiency demand-side management programs
implemented in mid-l996. Oalm had a reserve margin of approximately 36% over the 1997
system net peak.

HECO'S 1997 total generating capability of l ,6l 5,000 kW -net includes 406,000 kW -net
of firm power purchased from (1) Kalaeloa Pnrtners, L.P.; (2) AES Hawaii Inc. (formerly known
as AEs-Barbers Point, Inc).; and (3) HPOWER.

HECO also hms power purchase contracts with ' ' several
cogenerators. Since these contracts are not for tinn capacity, they are not reflected in HECO'S
total generating capability.

n e attached table shows the expected reselwe margin over the next three years, bmsed on
the Forecmst W ork Groun's HECO Sales and Peak Forecast. dated April, 1997 and on HECO'S
latest estimate of forecasted DSM impacts.

.,1 N $ 3 N
w

' 

T

' 

el 1,

g ' TW INNER (7F TI'IE- EI7lSON ANVARID -. 't
FOR DISTINGUISHE D INDUST RY LEADEBSHIP > x. S% heq 4F

.ê.. --''' N : $ 1. l . M' h



Hawalian Electric Company, lneu x
po Box 2750 . Honolulu. i-ll 96840-0001

/' . - / ,V/# L ' 3 ' ?' 'S & ''
('/b)
/x$'? /1

(' v' t/&œ<-
e *+

Edward Y. Flirata
vico Prestdenî
8cgtl/ctnry Altaçrs

January 30, 1998 / ' 1 ;r'7/ 7 *

The Honorable Chairman and Members of the
Hawaii Public Utilities Commission

46s South King Street
Kekuanaoa Building, 1st Floor
Honolulu, Hawaii 96813

Dear Commissioners:

.uD
See-' <zr.â

. .n : au c-
, k ' J''**

. . -  =  -
' f D

. . .u . &
' t ) ...j su - j eqi. r- ..c
u'D -

. M

(n =
&

Subject: Adequacy of Supply
Hawaîian Electric Comnanv. Inc.

In accordance with paragraph 5.3a. ofGeneral Order No. 7, the following information is

respectfully submitted.

HECO'S 1997 system peak occurred on Tuesday, Seytember 2, 1997 and was 1.220,000
kWlgross or 1,193,000 kW-net b% ed on net HECO generatlon, net purchased power generation,
and the peak reduction benefits of energy efficiency demand-side management programs
implemented in mid-1996. Oahu had a reserve margin of approximately 36% over the 1997

system net peak.

HECO'S 1997 total generating capability of 1,615,000 kW -net includes 406,000 kW -net
of firm power purchased from (1 ) Kalacloa Paztners, L.P.; (2) AES Hawaii Inc. (formerly known
as AEs-Barbers Point, Inc).; and (3) HPOW ER.

HECO aiso has power purchase contracts with a vdnd energy prmrider and several
cogenerators. Since these contracts are not for firm capacity, they are not reflected in HECO'S

total generating capability.

The attached table shows the expected reserve margin over the next three ycars, based on

the Forecast W ork Group's-HECO Sales and Peak Forecmst. dated April, 1997 and on HECO'S
latest estimate of forecasted DSM impaets.
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The Honorable Chainnan and M embers of
the Hawaii Public Utilities Commission
January 30. 1998
Page 2

The following method is used to determine the timing of an additional generation unit:

The total capability ofour .ç.)?.$'/e?n plus the total amount ofinterrllptible loads
?a1/.v/ at aIl tinles be equal to tv. grcc/er than the sltmmation ofthefolloqs'ing:

a. #;e capacity needed to serve the estimaledsyslem peak Ioad;

b. the capacity ofthe lfrlfl scheduledfor nmintenance; and

c. d/lc capacity that wotlld be Iost by theforced outagc ofthe largest unit in
service.

The method used to determine the timing of an additional generatîon unit now accounts
for interruptible loads. HECO will not build resel've capacity to sel've interruptible loads

.

Very truly yours,

Attachment

cc: Division of Consumer Advocacy
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ADEQUACY 0F SUPPLY
Hawaiian Electric Company, Inc.

January 30, 1 998

W ithout Peak Reduction W ith Peak Reduction
Bcnefits of 20-Yr Energy Bencfits of 20-Yr Encrgy
Emcicncy DSM Programstz' Efficiency DSM Programso'

System Net
Capability System Systcm
at the Peak. Interruptible Net Peak, Reserve Net Peak, Reserve
kW t'1 Load, kW ItW  Margin, lt kW  Margin, A'o

Year (A) (B) (C) (A+mC) / C (D) (A+mD) / D

Recordcd

1997 1.61 5,000 6,000 l ,198,000 35% I ,1 93.000 36%

Forecasted

T 998 1,615,000 6,900 l ,2 19,000 33% 1 ,2 10,000 34%

1999 1,615,000 l 6,000 l ,247,000 3l% 1,23 1.000 33%

2000 1,615.000 26.700 1 ,276,000 29% 1.251 j000 3 1%

Notes:

(1) System Capability includes:
* HECO units at a total nonnal capability of 1 ,209,000 kW -net or 1,263,000 kW -gross.
@ Firm power purchase contracts have a combined net total of 406,000 kW  from Kalaeloa
(180,000 kW), AES Hawaii (180,000 kW), and HPOW ER (46,000 kW).

(2) System Peaks (Without Peak Reduction Benefits of 20-Yr DSM Programs):
* Implementation of full-scale DSM  progrmns began in the second half of 1996 following

Commîssion approval of the programs. n e forecasted system peaks exclude the peak
reduction benefits of the 20-Yr DSM prograzns.

* Peaks are adjusted for 17,000 kW of BHP load.
* In 1997, the estimated peak reduction benefit of the DSM  programs was 5,000 net-kW .

W ithout this peak reduction benefits the recorded system net peak of 1,193,000 kW in
1 997 would have been 1,198,000 kW .

@ The forecasted system peaks (1998-2000) are eveninj peaks based on the peak forecast
dated April, 1997 and do not include the pcak reductlon bcnests of 20-Yr DSM

Programs.

(3) System Peak (With Peak Reduction Benefits of 20-Yr DSM Programs):
@ The forecasted peaks of 1998-2000 include the peak reduction benefits of the 20-Yr DSM

Programs.
* Peaks are adjusted for 17 MW of BHP load.



Hawailan Electrlc Company, lg-e-:z PO Box 2750 . Honolulu, Hl 96840.0001N
, âl#

4-, J t (z . t - ( ' o
%h1
û D

* œ -
ê vvw+

Edward Y. hlirata
Vlce Prestdtmt
Rcgulatory Aftairs

January 31, 1997

The Honorable Chairman and M embers of the
Hawaii Public Utilities Commission

465 South King Street
Kekuanaoa Building, 1st Floor
Honolulu, Hawaii 96813

Dear Commissioners'.
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Subject: Adequacy of Supply
Hawaiian Electric Company. Inc.

In accordance with paragraph 5.3a. of General Order No. 7, the following information
is respectfully submitted.

HECO'S 1996 system peak occurred on Thursday. August 29, 1996, and was
1,166,000 KW -net, or 1,209.000 KW  based on gross HECO generation and net purchased
power generation. Oahu had a reserve margin of approximately 39% over the 1996 system net
peak.

HECO'S 1996 total generating capability of 1.614,600 KW -net includes 406,000
KW -net of tirm power purchased from (1) Kalaeloa Partners, L.P.; (2) AEs-Barbers Point,
Inc.; and (3) HPOW ER.

HECO also has power purchase contracts with a wind energy provider and several
cogenerators. Since these contracts are not for 51711 capacity, they are not reflected in
HECO'S total generating capability.

The attached table shows the expected reserve margin over the next three years, based
on the Forecast W ork Group's HECO 1996-2001 Sales. Peak and Purchased Power Forecast.
dated M arch, 1996, and on HECO'S latest estimate of forecasted DSM impacts.
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The Honorable Chairman and M embers of
the Hawaii Public Utilities Commission
January 31, 1997
Page 2

The following method is used to determine the timing of an additional generation unit:

Z7lc total capability of our qstem plus the total amount of interruptible loads
must at aIl times be equal J() or greater #1t7?1 the summation ofthefollowing..

a. the capacity needed to Jen'c the estimated @lle??l peak load;

b. the capacity ofthe unit sclteduledfor maintenance; and

c. the capacity that wtw/l be lost by theforced outage ofthe laqest unit in
service.

The method used to detennine the timing of an additienal generation unit now accounts
for interruptible loads. HECO will not build reserve capacity to serve intenuptible loads.

Very truly yours,

MX
/ .
Z

Attachment

cc: C. W . Totto
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ADEQUACY OF SUPPLY
Hawaiian Electric Company, lnc.

January 31, 1997

W itbout Full-scale W ith Full-scale
20-Yr DSM lmpacl 20-Yr DSM lmpacts

System NetCapability System System
at the Pyak, Interruptlble Net Pe?k, Reserve Net Peyk, Reserve

$1 Load, KW  KW  t# Margin, Yo KW  t*1 Margin, %
Kw  (Year (A) (B) (C) (A+B-C) l C (D) (A+B-D) l D

Recorded
1996 1,6141600 6,000 1,166:000 39% N/A N/A

Forecasted
1997 1.614,600 6,000 1,214,000 33% 1,2031300 35%

1998 1,614.600 6,900 1,243,000 30% 1,226,000 32%

1999 11614,600 17.590 1,266,000 29% 1,231,900 32%

Notes:

1) System Capability includes;* HECO units at a total normal capability of 1,208,600 KW -net or 1,263,000 KW -gross.

(HECO has changed its reporting basis from Rgross'' to Gnet''.)
. Firm power purchase contracts have a combined net total of 406,000 KW from

Kalaeloa (180,000 KW ). AEs-Barbers Point (180,000 KW ), and HPOW ER (46,000

KW ).

Syslem Peaks (Without Full-scale 20-Yr DSM lmpacts):
* Implementation of full-scale DSM  programs began in the second half of 1996 following

Conunisrion approva! of the programs. The forecasted system peaks without full-scale

zo-year DSM  impacts excludes the impacts of these programs.
* The forecasted system peaks (1997-1999) are evening peaks based on the peak forecast

dated M arch. 1996 and do not include full-scale 20-Yr DSM  program impacts.

System Peak (With Full-scale 20-Yr DSM Impacts):@ The forecasted peaks of 1997-1999 retkct the full-scale 20-Yr DSM  program impacts.

2)

3)
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Edward Y. Hifata
Vice President
8egtllalory Attairs

The Honorable Chairman and Members of the
Hawaii Public Utilities Commission

465 South King Street
Kekuanaoa Building, 1st Floor
Honolulu, Hawaii 96813
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Dear Commissioners:

Subject: Adequacy of Sugply
Hawaiian Electnc Company. Inc,

In accordance with paragraph 5.3a. of General Order No. 7, the following infonnation

is respectfully submitted.

HECO'S 1995 system peak occurred on M onday, December 11, 1995 and was
1,190,000 KW . Oahu had a reserve margin of approximately 40% over the 1995 system

peak.

HECO'S 1995 total genemting capability of 1,669,000 KW  includes 406,000 KW  of
t'irm power purchased from (1) Kalaeloa Partners, L.P.; (2) AEs-Barbers Point, Inc.; and (3)
HPOW ER.

HECO also has power purchase contracts with several sugar, wind, and other
cogenerators. Since these contracts are not for 51711 capacity, they are not retlected in

HECO'S total generating capability.

The attached table shows the expected reserve margin over the next three years, based
on the Forecast Plannl'ng Committee's 1995-2015 HECO Sales and Peak Forecast dated M arch

31. 1995, and revised M ay 1, 1995.
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The Honorable Chairman and M embers of
the Hawaii Public Utilities Commission
January 31, 1996
Page 2

The following method is used to detennine tlle liming of an additional generation unit)

The total capability ofour Hstem ??lIfr at all times be equal to or greater than
the summation ofthefollowing:

a. the capacity needed to Jezve the estimated Hstem peak load;

b. the capacity ofthe unit scheduledfor maintenance; and

c. the capacity that would be lost by tlleforced outage ofthe largest unit in
senice.

Very truly yours,

/

Attachment

cc: C. W . Totto
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ADEQUACY 0F SUPPLY
Hawaiian Electric Company. Inc.

January 31, 1996

W ith Pilot DSM
W ithout Full-scale W ith Full Scale

20-Yr DSM  lmpacts 20-Yr DSM  Im pacts

System
vear Capabilil Reserve Reserve

at the Peak System Peak M argin system Peak M argin
uw  (1) (z) o oKW  % Kw

(A) CB) ((A - B) / B) (c) ((A - C) / C)

Recorded

1995 1,669,000 1,190,000 40% N/A N/A

Forecasted
1996 1,669,000 1.226,000 36% 1,219.000 37%

1997 1,669,000 1,239,000 35% 1,228,000 36%

1998 1,669,000 1.265,000 32% 1,245,000 34%

N otes:

System Capability includes:
. HECO units at a total normal capability (gross) of 1,263,000 KW .
@ Firm power purchase contracts have a combined total of 406,000 KW  from

Kalaeloa (180.000 KW), AEs-Barbers Point (180,000 KW ), and HPOW ER (46,000
KW ).

2) System Peaks (W ithout Full-scale 20-Year DSM Impacts):
. Recorded and forecasted peaks include impacts attributed to the pilot DSV

program s.
* The forecasted system peaks (1996-1998) are evening peaks based on the peak

forecast dated M arch 31, 1995, and revised M ay 1, 1995, and include the impact of
the pilot DSM programs. but do not include future full-scale 20-Year DSM

program impacts.

System Peak (W'ith Full-scale 20-Year DSM Impacts):
. The 1995 peak includes impacts attributed to the pilot DSM  programs.
@ The forecasted peaks of 1996-1998 reflect the impacts of both pilot and full-scale

20-Year DSM  program impacts.
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