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M arch 10. 2005

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

465 South King Street
Kekuanaoa Building, lst Floor
Honolulu, Hawaii 9681 3

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

In accordancc with paragraph 5.3a. of General Order No. 7, HECO'S Adequacy of Supply
(.WOS'') Rcport is due within 30 days after the end of the year. 0n January 31, 2005, HECO
requested an extension of time, to no later than March 15, 2005, to 5le the Report. The
extension of time was needed to allow HECO to incomorate (1) updated planned maintenance
schedules, (2) updates to its exyected outage rates for central station generation, (3) updatcs to its
CHP projections, and (4) revislons to the start dates for its enhanced energy efficiency DSM
programs. On February 9, 2005, the Commission issued Decision and Order No. 05-01m -03
approving HECO'S request.

HECO respecttklly submits the following information pursuant to paragraph 5.3a. of
General Order No. 7.

1. Executive Summaw

1. Adecuacv of Supplv - 2004

HECO'S 2004 system peak occurred on Tuesday. October 12, 2004 and was 1,327,000
kW -gross or 1,281 ,000 kW -net based on net HECO generation, net purchased power generation,
the peak reduction benefits of energy emciency demand-side management programs
implemented beginning in mid-1996, and with several cogeneratorsl operating at the time. Had
these cogenerating units not been operating, the 2004 system peak would have been 1,348.000
kW -gross or 1,302,000 kW -net.

1 At the time of the pcak
. certain units at Tesoro and Pearl Harbor werc gcnerating an estimated 21.000 kW of

power ror usc at their sites.
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HECO'S 2004 total gcnerating capability ot- 1.614,600 kW -net includes 406,000 kW -net
ot- 51-1.14 power purchased from (l) Kalaeloa Partners. L.P. CKalaeloa''). (2) AES Hawaii, Inc.,
and (3) H-POWER. Oahu had a resel've margin of approximately 25% over the 2004 system net

2peak.

HECO also has powcr purchase contracts with two as-available energy producers. Since
these contracts are not Ibr Iirm capacity. they are not rellectcd in HECO'S total generating
capability.

2. Relevant Evcnts Since 2004 Adecuacv of Sunplv Renort

On M arch 31, 2004, HECO filed its annual Adequacy of Supply report to the
Commission (1:2004 AOS'') in which HECO concluded that HECO'S generation capacity for
Oahu would be sufficiently large to meet a1l reasonably expected demands for service but that it
expected a reserve capacity shortfall of 30 M W by the end of 2006 and an additional 10 M W
(totaling 40 MW) by the end of 2008 subject to the timely approval OCHECO'S two load
management DSM grogram applications and utility CHP program application before the
Commission at the tlme ot-the 2004 AOS Iiling.

Since HECO liled its M arch 31, 2004 Adequacy of Supply report, several changes have
occurred that impact the assessment of the adcquacy ot-supply on Oahu. These changes include
(1) the development of'a new short-term sales & peak forecmst in Junt of 2004, (2) the setting of
a record peak load on October l2, 2004, (3) the delayed start of the load management DSM
programs, (4) the development and request for approval of enhanced energy cfficiency DSM
programs as part of HECO'S application for a general rate increase filed on November 12, 2004,
(5) the continued delay in the start of HECO'S proposed CHP program and the suspension of
HECO'S application for approval of a Rule 4 CHP agrcement with Pacific Allied Products,
Limited (tspacific Allied''), (6) HECO'S application for approval of two amendments to its power
purchase agferlnellt witll Kalaeloa to add up to 29 M W of finn capacity from Kalacloa's facility,
and (7) a decrease in the availabflity of HECO generating units in 2004.

Forecast Undate

In June 2004, HECO updated the 2005-2009 projections of its February 2004 lonplerm
sales and peak forecast. Forecasted peaks are somewhat lower, due to the delays ot-certain
construction projects, but forecasted sales and peak growth ratcs remain similar to the robust
growth rates projected in the February 2004 forecast, reflccting the recent and continued
projectcd strong growth of Hawaii's cconomy.

2 'rhe rcscn'e margin calculation takes into account 5,200 kW of intcrruptiblc loads servcd by HECO.
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On October 12, 2004, HECO experienccd a record system pcak demand, which (after
adjustment to account fbr cogenerators that were running at the time) was approximately 20 MW
higher than the peak projected in the June 2004 forecast and 39 M W higher than the system peak
expcrienccd in 2003. It is likely that extrcmely warm and humid weathtr. combined with the
growing use of air conditioning across the island, contributed to the October 2004 system peak

demand.

Load M anaaement DSM  Prozrams

In October 2004. the Commission ajproved HECO'S applications for its Residential
Direct Load Control IRDLCI and Commerclal and lndustrial Direct Load Control (CIDLC) load
management programs. Because of the time required to set up the nccessary infrastructure and to
organize the markeling and installation workforce, both load management programs have modest
projected impacts for 2005. While HECO continues to estimate that both programs will be fully
subscribed by December 2008, the delays have resultcd in reduced estimates of annual load
management progrmn impacts forecasted t-rom 2005 through 2009 by 6 to 12 M W .

Enhanced Enerav Efficiencv Demand-side M anaaement (DSM J

HECO is currently implementing five approved energy efficiency DSM programs. In
HECO'S current rate case (HECO Test Year 2005 Rate Casc in Docket No. 04-01 13), HECO is
requesting approval for thrcc new programs (Residential Customer Energy Awareness,
Residential Energy Solutions for the Home, and Rcsidential Low Income), enhancements to the
five existing energy efficiency programs, and approval to implement a11 eight programs to
increase the rate of acquisition of peak reduction benetits. It is assumcd that the benefits from
the eight programs will begin in July 2005, but this date is predicated on the assumed bifurcation
of the DSM programs from the HECO rate case such that thcy can be reviewed and approved by

the PUC on an acceleratcd schedule separate from the rate case.

Distribllted Generation and Combined Heat and Power (CHP)

In October 2003. HECO (along with MECO and HELCO) filed a PUC Application fbr
approval of a proposed utility-owned CHP Program in Docket No. 03-0366. The utilities'
program involves the installation of small, distributed generation ($tDG'') units at selectcd
customcr sites. The waste heat from the DG units at these selectcd customer sites would bc used

for the customers' hcating and/or cooling purposcs.

In M arch 2004, the Commission suspended the Companies' CHP Program application,
indicating that its DG docket opened in October 2003 was intended to tçfonn the basis for rules
and regulations deemed necessary to govem participation into Hawaii's electlicity market
through distributed generation.'' The proceedings for the DG Docket No. 03-0371 are currently

e< r
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in progress. and thc matter is cxpected to be ready for decision by the PUC after briefing is
completed at the cnd of M arch 2005.

In the meantime. HECO has becn developing CHP projects to be submitted to the
Commission for approval undcr Rule 4 ot- its tariff. In January 2005, the Commission suspended
HECO'S October 28, 2004, application requesting approval of a CHP agreement with Pacific
Allied. By letter dated February 9. 2005, Pacific Allied terminated its CHP Agreement due to
schedule uncertainties as a result of the suspension of HECO'S Rule 4 Application for its CHP

project.

Based upon these cvents in 2004 and early 2005 related to DG and CHP. and the
assumption that HECO will be able to begin installing CHP systems in mid 2006, a revised
forecast for CHP was developed tha! estimates CHP impacts, bolh utility and non-utility, for the
next 20 years, based on the assumption that HECO will be allowed to begin installinj CHP
systems in 2006. No CHP systems were installed on Oahu in 2004. and one non utillty system is
expected to be installed in 2005.

3. HECO'S Gcneratin: Capacitv Situation

Kalaeloa Partners. Limited Partnership

In November 2004, HECO filed an application for approval of Amendment Nos. 5 and 6
to its Power Purchase Agrcement with Kalaeloa Partncrs L. P. (T'KaIaeIoa'') in Docket No. 04-
0320. The amendments provide for a tinn capacity increase of up to 29 M W  from the Kalaeloa
facility. Kalaeloa has at its own initiative and sole expcnse already completed the necessary
upgrade to its generating facility resulting in the present availability of additional capacity and
energy to the HECO system. However, the additional available capacity will not be counted for
planning pumoses as a part of HECO'S total generating capability unless and until the
Commission approves the amendments.

HECO Gcneratina Unit Availabilitics

In 2004, outages for planned work and maintenance outages were more numerous and
longer in duration than in previous years. In addition, HECO expelienccd generating unit
Equivalent Forccd Outage Rates (EFORS) that were higher than in previous years. Much of the
higher EFORS were attributable to the need to start cycling and peaking units more often and to
run them for more hours than in previous years. Baseload units were run harder, and sometimes
at lower-than-normal capacity due to f'ailcd or damaged components. In combination, the longcr
outages and higher EFORS resulted in lower unit availabilities and lower Equivalent Availability
Factors (EAFs). However, significant overhaul and retkrbishment in 2004 and planned for 2005
should improve the condition ot-the HECO generating units. and the forward looking system
average EFOR for thc 2005-2009 period is expectcd to be better than it was in 2004 (althoug,h

e< r.-P
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not as IQw as in carlier ycars when HECO'S reserve margin was larger, and the units expelienced

less wear and ttar).

4. Next Generatina Unit Addition

HECO estimatcs that the lead time to install a simple-cycle combustion turbine is
approximately seven years. Given this lead time, HECO began the process of preliminary
engineering work in 2002 and began effbrts to obtain the Covered Source Permit Csair pennit'')
for a nominal 100 M W  simplc-cycle combustion turbine in January 2003. HECO submitted an
initial application for the air permit with the State of Hawaii Departmcnt of Hea1th (t$DOH'') in
October 2003. The DOH deemed the initial applgcation completc in November (the HECO IRP-
3 Advisory Group was informed of the air permit application at the October 7, 2003 111.P
Advisory Group mccting). In December 2004, HECO submitted an amendment to its initial air
permit application, in part to allow for the possibility that a second simple-cycle combustion
turbine may be needed sooner than projectcd (for example, if entrgy efficiency and load
management DSM . CHP and renewable energy program imports are not fully realized, or if
system demand increased more than projccted). TLe DOH deemed the revised air pennit
application complete in February 2005 and is currently in the proccss of reviewing the
application. ln 2004, HECO continued with efforts to pennit, design, and install its next
generating unit and a 2-mi1e long 138 kv transmission line between the AES substation and

CEIP substation. These effbrts included:

@ Continuing to work with the DOH and EPA to facilitate the revicw of the air pennit

application.* M eeting with west Oahu neighborhood boards and commnnity leaders to present

HECO'S plans.@ Selection of an engineering Iinn to begin the necessary engineering work to devclop
conceptual Iayouts of the next generating unit and to specify and select the

combustion turbine package* Completion of an Environmental Impact Statement Preparation Notice3.

However, given the long lead time of the permitting, engineering, equipment procurement
and construction activities, it appears that 2009 is still the earlicst that permitting and installation
of the planned simple-cyclt combustion turbin: can bc expected to be completed.

5. Adenuacv of Sunplv - 2005-2009

HECO expects to have sufficient generation capacity to meet the fbrecasted peak
demands orelectricity use. However, HECO anticipates reserve capacityshortfalls in 2005 and

3 Since the unit addition îs planned to bc grcatcr than 5 51W. an Environmenla! Impact Slatemcnt is required by
HRS Chaptcr 343. Thc first stcp of thc EiS proccss iS to draft and publish an EIS Prcparation Notice.

e < r.MP
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projects these shortfalls to continue at least until 2009, which is the earliest that HECO cxpects to
be able to permit, acquire, instal! and place into commercial operation its next ctntral station
generating unit. (The planned generating unit addition is a simple cycle combustion turbine,
sized in the 100 MW range. to be located at a site in Campbell lndustrial Park.)

Resen'e capacity shortfall is the amount of additional fil'm generating capacity or
equivalent reductions in load from load management and energy efficiency demand-side
management (KSDSM%') prograrns and/or combined heat and power (E%CHP'') installations necded
to restore the gcnerating system reliability above HECO'S reliability guideline.

Approximattly 60 MW  of additional pcak load reduction measures and/or generating
capacity would be needed in 2005 in order to maintain generating system reliability at or above
HECO'S reliabiiity guideline. This is in addition to (1) the projected successful impltmentation
of the residential and commercial load management DSM proqams for which HECO has already
obtained approval. (2) approval for and sttccessful implementatlon of enhanced energy efficiency
DSM programs beginning in July 2005 and (3) tht projtcted approval and availability of up to 29
M W  oradditional finu capacity from Kalaeloa in 2005. The reserve capacity shortfall is
projected to be approximately 50 to 70 MW in the 2006 to 2009 period. assuming that HECO is
able to (1) implement the albrcmentioned DSM programs as planned, and (2) obtain approval for
and successfully implcment a utility CHP program (anll/or îndividual CHP agreements), and to

begin installing CHP systems in mid 2006.

Until sul-ficient generating capacity can bc added to the system, HECO will experience a
higber risk of generation-relattd customcr outages. The actual risk ofgcneration-related
customcr outages depends, among other factors, on (1) thc actual peaks txperienced by the
system, (2) success in implementing the DSM programs and utility CHP projects, and customer
participation in these programs, (3) the ability of HECO and its PP partners to minimize
unplanned or extended outages of existing generating units, and (4) the extent to which
mitigation measures can be implemented. If actual peaks, due to weather impacts or other
factors, are higher than forecasted. or if generating units experience higher forccd outage rates,
and/or more and longer maintenance outages, the risk orgeneration-related customer outages will

increase.
HECO considered a number of scenarios to analyze the impact if DSM  and CHP peak

reductions are lower than forecast, and/or generating unit forced outage rates are higher than
forecast. One scenario considered the effcct of disapproval or delayed implementation oft and
lower-than-expected participation in the proposed DSM programs, and disallowance of HECO'S

participation in the CHP market, which resulted in estimated reservc capacity shortfalls of
approximately 60 to 1 10 M W during the 2005 to 2009 timeframe. If, in addltion, fbrced outage
rates are lligher than forecast (by 20%), then it is estimated that the HECO system could
cxperience reserve capacity shortfalls ofapproximately 90 to 130 MW  in the 2005 to 2009
period. As these sccnarios illustrate, there arc scenarios under which generating system

œ< r' >->
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reliability would decrease and reserve capacity shortfalls would increase to levels such that the
nominal 1 00 M W capacity of !he peaking unit planned ror 2009 would not be sufficient to fully
offset the shortrall in reserve capacity. In such scenarios, larger pcak reduction imports from
measures such as these in the DSM and CHP programs would have to be obtained, and/or more
tinn capacity than that to be provided by the peaking unit planned fbr 2009. would be required to
restore gcnerating system reliability to an acceptable level that meets HECO'S reliability

guideline.

6. HECO Actions to M itiuate Proiected Reserve Caoacitv Shodf-alls

As a result of an increase in the rate ot-load growth since 2003 HECO has taken a number
of actions to minimize the risk of generation-related shorttklls. Thcse include implementing the
approved load management DSM  programs, filing applications for approval of the enhanced
encrgpefsciency DSM programs, utility CHP program, and lirst Rule 4 CHP Agreement,
improving the availability of HECO generating units. maintaining or improving the availability
of Independent Power Producers generating units, negotiating the Kalaeloa amendments, and
initiation of pennitting and design of the next generating unit so that it can be installed by 2009.

Given the expected reserve capacity shortfalls it may experience over the next several
years, HECO also is working lo plan and implement a numbcr of interim mitigation memsures.
(Examples of measures that are being implemented, developed. or assessed for possible
implementation, include installation of portable, leased DG units at HBco-controlled substation
sites and other sites, a customer demand response program, incoporation of residential air
conditioning loads into HECO'S RDLC program. and communications with its customers to
voluntazily reducc their electricity ust during peak usage times-)

The degree to which these measures can address the rcserve capacity shorttkll in the 2005
to 2009 period will depend on (1) the time required to obtain the pcnnits and/or approvals that
may be necessary to implement the measurcs. and to obtain and install the measures, (2) the cost
to install, operate and maintain the measures, and (3) the extent to which customers agree to
participate in the demand-side measures. Thus, HECO projects that there will continue to be
some reserve capacity shortrally even after impiementation of-mitigation lneasures, at least until

2009.

7. HECO 1R.13-3

The AOS Report is intended to address the near-tenn (i.e., the last year. and next three
years) generating capacity situation for the HECO system. HECO'S next integrated resource plan
(.*11* -399) will address HECO'S long-tenn resource plan (which includes both supply-side and
demand-side resources). A Iinal report, which includes thc selcction of a recommended
preferred plan fbr 11V -3, will be filed with the Commission by October 31, 2005.

e < r
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HECO began the process for its third major intcgrated rcsource planning cycle (IRP-3) in
July 2003. The IRP process develops a 20-year resource plan and a s-ycar action plan based
upon rclevant forecast, linancial, demand-side and supply-side (including rencwable resource,
distlibuted and central-station) assumptions that are dcveloped for use in this process. The 20-
year resourcc plan will identifk the appropriate characteristics, timing and size of demand-side
and supply-side resources to meet near- and long-term consumer energy needs in an efficient and
reliable manner at the lowest reasonable cost. Consideration is given to life cycle costs and the
plan's impact upon the utility's consumers, the environment, culture, community lifestyles, the

state's economy, and society.

Since the stal't of the IRP process, several events have occurred in 2004 (see Section 2
abovt) such that sevcral of the input assumptions to the IRP have changed and have been
updated for use in, among other things, HECO'S rate case and this AOS filing. These changes
will not affect the conclusion of the IR.P analysis and further support the dctennination that
additional finn capacity generation is needed (beyond DSM and CHP) berore 2009 and that a
simple-cycle combustion turbine is the only generation resource that is able to provide the

required finn generation capacity within that timeframe.

I1. Adenuacv of Sunplv

1. Peak Demand and Svstcm Canabilitv in 2004

HECO'S 2004 system peak occurred on Tuesday, October 12, 2004 and was 1,327,000
kW -gross or 1,281,000 kW -net based on net HECO generation, net purchased power generation,

the peak reduction benetits of energy efficiency demand-side management jrogramsimplemented beginning in mid-l996, and with scveral cogenerators4 operatlng at thc time. Had
these cogenerating units not been operating, the 2004 system peak would have been 1,348,000

kW -gross or 1 ,302,000 kW -net.

HECO'S 2004 total generating capability of 1,614,600 ksv-nct includcs 406,000 kW -nd
ot- t1!7n power purchased from (l) Kalaeloa Partners, L.P. (1% a1ae1oa'')s (2) AES Hawaii, Inc.,
and (3) H-POWER. Oahu had a reserve margin of approximately 25% over the 2004 system net

5peak.
HECO also has powcr purchase contracts with two as-available energy produccrs. Since

these contracts are not for firm capacity. they are not reflected in HECO'S total gcnerating

capability.

4 At the timc orlhe peak. ccrlain units at Tcsoro and Pearl Harbor werc generating an estimated 21 ,000 kW oj-

power for use at their sitcs.5 i takes into account 5.200 kW of interruptiblc loads servcd by HECO.
The rtservc nmrgin calculat on

œ < -' .+



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

M arch 10, 2005
Page 9

2. Estimated Reserve M arcins

Appendix I shows the expectcd rcseNe margin over thc next three years, based on
HECO'S June 2004 Sales and Peak Forecast, HECO'S latest estimatc of acquired DSM impacts
for 2004, its lattst estimate ot- forecasted enhanced energy efticiency DSM impacts, its latest
estimate of forecasted load management DSM  impacts, and its Iatest estimate of forecasted non-

utility and utility CHP impacts.

3. Relcvant Events Since 2004 Adecuacv of Supolv Renort:

On M arch 31, 2004, HECO filed its annual Adequacy of Supply report to the
Commission (t:2004 AOS'') in which HECO concluded that HECO'S generation capacity for
Oahn would be sufliciently large to meet a11 reasonably expected demands for service but that it
expected a resen'e capacity shortfall or30 M W  by the end of 2006 and an additional 10 MW
(totaling 40 MW) by the end of 2008 subject to the timely approval of HECO'S two load
management DSM program applications and utility CHP program application before the

Commission at the timc of the 2004 AOS li ling.

Since HECO Iiled its M arch 3l. 2004 Adeqnacy oî Supply repozt several changes have
occurred that impact the assessment of the adequacy of supply on Oahu. These changes include
(1) the development of a new short-term sales & peak forecast in zune of 2004, (2) the setting of
a record peak load on October 12, 2004, (3) the dtlayed start of the load managemcnt DSM
programs, (4) the development and request for approval of enhanced cnergy eftkiency DSM
programs as part of HECO'S application for a general rate incremse filed on November l2, 2004,
(5) the continued delay in the start of HECO'S proposed CHP program and the suspension of
HECO'S application for approval of a Rule 4 CHP agreement with Pacific Allied Preducts,
Limited (tspacilic A1lied''), (6) HECO'S application for approval of two amendments to its power
purchase agreement with Kalaeloa to add up to 29 MW  of finn capacity from Kalaeloa's facility,

and (7) a decrease in the availability of HECO generating units in 2004.

3.1. June 2004 Peak Forecast

In June 2004, HECO updated the 2005-2009 projections of its February 2004 long-
tenn sales and peak forecast. This updated sales and peak forecast is used by this Adequacy
orsupply Report and gs also used as the basis for the test year estimates in the HECO rate

case in Docket No. 04-01 l3.

M onthly peak factors and a historical hourly load prolile are used to develop a base
hourly peak dcmand forecast. Daily peaks are detcrmined from this. This forecast is
essentially a short-term ujdate to the Febrtlary 2004 long-term forecast. The February 2004
lonpterm forecast was utllized in the 2004 A0S report. A compmison between the Februazy
2004 long-tenn fortcast and the June update is included in this report. Short-term updates to

e G r' .+
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the long-term February forecast result from changes in economic outlook, construction
project estimates and actual varianccs from the fbrecast. As shown in Table 1 below, the
fcrecasted peaks for the peliod 2005-2009 in the June 2004 forecast are lower than in the
February 2004 long-term peak forecast befbre taking into account projected DSM and CHP
system impacts.

Table 1 :
Comparison of Forecasted Peak Loads

(Without Future Enhanced Energy Efficiency DSM , Load Management
DSM. Utility CHP and Impacts of Non-utility CHP)

February 2004 June 2004
Forecast Forecast Dccrease in Peak

System Peak System Peak Forecast
Ycar (Net MW) (Nkt M W) (MW )
2004 1,294 1,286 -8
2005 1.340 1.329 -1 1
2006 1,380 1,370 -10
2007 1.41 1 l ,399 -12
2008 1.425 1,413 -l2
2009 1.453 1.442 -1 1

One ot- the primazy reasons tbr the lower forecasted peaks was that actual year-to-date
sales at the time the June 2004 forecast was being developed were lower than forccasted in
the February long-term fbrecast. Additionally, expected delays of significant construction
projects such lls the IJH Mcdical School and Sand Island Waste Water Treatment Plant Phase
11 resulted in lowering the sales forecast. W ith reductions of the sales forecast. the forecasted
peaks were correspondingly reduced.

Despite the lowering of the peak forecast due to identifiable causes such as those
mentioned above. the near-terln outlook ror tlle local economy continucs to bc upbcat. Thc
local economy continues to show strength due to activity in scctors such ms real estate and
construction. The visitor industly has continued to reboand, providing the linal piece to an

overall healthy economy. The residential sector esjecially has grown in response to
unprecedented 1ow interest rates. Additionally, milltary projects are expected to make major
contributions to the local economy.

W hile lowered year-to-date sales were expected to result in a lowcr forecasted peak
for 2004, the June 2004 forecast continued to project sales and peak growth rates that are

e < -
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generally similar to the growth rates projected in the February 2004 fbrecast. Conscquently,
the Ibrecasted peaks in the June 2004 Ibrccast are consistently in thc range of 10-12 M W  less
than those previously projected in the February 2004 forecast for the 2005 through 2009
period.

3.2. October 12. 2004 Rccord Pcak

On Octobcr l2, 2004, HECO experienced a rccord system peak demand of 1.327 M W
gross or 1,281 M W net. During the time of the peak, several cogenerators were running and
either delivering energy (on an as-available basis) to the HECO system or partially offsetting
their on-site loads. If these units had not been running, HECO'S peak would have been 1,348
MW gross or 1,202 MW net. This adjusted record peak of 1,302 MW was approximately 20
MW higher than the peak projectcd in the June 2004 forecast and 39 MW higher than thc
system peak experienced in 2003.

The October 12, 2004 record system peak of l ,302 M W  was the fourth time in two
months that the record peak set in 2003 was sumassed. It is likely that extremely wann and
hum id weathcr combined with the growing use of air conditioning across the island
contributed to the October 2004 system peak demand and the sensitivity of the peak to
weather. Please refer to HECO'S response to CA-IR-S, Docket 04-0320, Kalaeloa Partners L.

P. Amendmtnt Nos. 5 & 6.

Because forecastcd peaks are derived on a weather nonnalized basis, forecasted peaks
do not represcnl an ttuppcr bound'' of what actual peaks may be. HECO'S generation system
nceds to be able to serve the actual peak, including weather related contributions. In
addition, Oahu's increasing use of residential air conditioning is increasing the impact of hot

and humid weather on actual peaks.

3.3. Load lvlaldaaelnent DSM . Encrav Efficicncv DSM and CHP Imnacts

The Ioad reducing impact acquired from HECO'S existing cnergy cfficiency DSM
programs in 2004 was approximately 4 M W . This recorded load reducing impact was 9 M W
less than the 13 MW projected in 2004 in the 2004 AOS report ror the impacts of HECO'S
proposed load managcment DSM , the continuation of existing energy efficiency DSM , and
utility and non-utility CHP. W ith the January 2005 start for its load management DSM
programs and the current estimate of a July 2005 start of thc enhanced energy efficiency
DSM programs and a projected mid 2006 installation of the first utility system under the
proposed utility CHP program (and/or individual CHP agrecmcnts), 2005 impacts are now
collectively projected to be a total of 1 6 MW (including impacts acquired in 2004), which is
14 MW less than projected for 2005 in the 2004 A0S (Sce Appendix 2 for a detailed
discussion of lower than projected impacts acquircd in 2004 and lowcred projections of
impacts fbr 2005 fbr HECO'S load management DSM programs, cnhanced energy efficiency
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DSM programs and utility CHP program). Table 2 below summarizes the collective change
in qrojections of load management DSM, energy efticiency DSM, and CHP (utility and non-
utillty) impacts assumed for HECO'S 2004 AOS versus currcnt estimates fbrecast m this
2005 AOS report. Howevera in 2007, the collective projcctions of load managcment DSM,
energy efliciency DSM, and CHP (utility and non-utility) are near evcn in both the 2004 and
2005 AOS reports, and in the two years that follow, the 2005 AOS projections exceed those
included in the 2004 AOS by as much as 18 M W in 2009. (See Appendix 2 for individual
chanje in projcctions for HECO'S load management DSM programs, enhanced energy
efficlency DSM programs, utility CHP program and non-utility CHP annual impacts).

Tab?e 2:
Previous and Current Projections of Load Management
DSM, Energy Efficiency DSM , and CHP Combined

Cumulative Impact (M W)

2004 A0S 2005 AOS
Year Pro'ections Pro'ections Difference

2004 13 4 (actual) -9
2005 30 16 -14
2006 49 40 -9
2007 63 64 . 1
2008 76 86 9
2009 84 102 18

3.4. Kalaeloa Partners. L. P.

On November S, 2004, HECO filed a PUC Application for approval of Amendment
Nos. 5 and 6 to the Power Purchase Agreement between HECO and Kalaeloa Pm ncrs, L. P.
in Docket No. 04-0320. As indicated in the PUC Application, Amendment Nos. 5 and 6,
among other things, provide for a 517T1 capacity increase of up to 29 M W  from thc Kalaeloa
facility. HECO is cunently awaiting a Decision and Order from the Commission, which
would tbllow the Consumer Advocate's review of the application. Kalaeloa has at its own
initiative and sole expense already completed the necessary upgrade to its generating facility
resulting in the present availability of additional capacity and energy to the HECO system.
However. the additional available capacity from Kalaeloa that is the subject of Amendments
Nos. 5 and 6 will not be counted for planning pumoses as a part of HECO'S tota! firm
generating capability unless and until the Commission approves the pending application.
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3.5. HECO Generatinc Unit Availabilities

In 2004, outages ror planned work and maintenance outages wcre more numcrous and
longer in duration than in previous years. Additional outage time was required to perform
several large scope repair and refurbishment projects required as a result of equipment and
componcnt repairs. In addition, HECO expczicnced generaling unit Equivalent Forced
Outage Rates (EFORs) that were higher than in previous years. The 2004 system average
EFOR was 4.98% while the 2000-2004 s-year system average EFOR was 2.63%. M uch of
the higher EFORS was attributable to the need to start cycling and pcaking units more often
and to run thcm for more hours in the year than in previous years. Bascload units were run
harder, often with derates due to failed or damaged components because their capacity was
required to meet demand and maintain spinning reserve requircments. In combination, the
Ionger outages and higher EFORS resulted in lower unit availabilities and lowcr Equivalent
Availability Factors (EAFs).

For this AOS, forward looking EFORS for each HECO generating unit were
devcloped by reviewing historical EFORS and when applicable, adjusting these EFORS to
account for the expected condition of major generating unit components as a result of
recently completed or soon-to-be completed overhaul and refurbishment work. Based on
this process. the fonvard looking system average EFOR for the 2005-2009 period is 2.89%
(weighted by !he estimated 2005 MWh contribution for each generating unit). The forward
lookinj EFOR for each PP is based on a review of historical EFORS and contractual
availabllity requirements.

3.6. Next Generatine Unit Addition

As discussed in HECO'S 2004 A0S report, HECO estimates that the lead time to
install a simple-cycle combustion turbine is approximately seven years. Given this lead time,
HECO began the process of preliminary engineering work in 2002 and began efforts to obtain
the Covered Source Permit (etair pennif') for a nominal 100 MW simple-cycle combustion
turbine in January 2003. HECO submitted an initial application for the air permit with the
State of Hawaii Department of-Health ($ADOH'') in October 2003. The DOH deemed the
initial application complete in November (th: HECO IRP-3 Advisory Group was infbrmed of
the air pennit application at the October 7, 2003 IRP Advisory Group meeting). In December
2004, HECO submittcd an amendment to its initia! air permit application, in part to allow for
the possibility that a second simple-cycle combustion turbine may be needed sooner than
projccted (for example, if energy efticiency and load management DSM, CHP and renewable
cnergy program imports are not fully realized, or ifsystem demand increased more than
projccted). The DOH deemed the revised air pennit application for two simple-cycle
combustion turbines complete in February 2005 and is currently in the process of reviewing
the application. In 2004. HECO continued with efforts to pennit, design, and install its next

.* kw' 
$



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

M arch 10, 2005
Page l 4

generating unit and a 2-miIe long 138 kv tmnsmission line between the AES substation and

CEIP substation. Thcse efforts inciuded:

@ Continuing to work with the DOH and EPA to facilitate the review of the air

pennit application.
* M eeting with west Oahu neighborhood boards and community leaders to present

HECO'S plans.
@ Selection of an ecgineeling 517n to begin the necessary engineering work to

develop conceptual layouts of the next gcnerating unit and to spccify and select
the combustion turbine package through a competitive bidding processb without

commitmcnts to purchase.@ Completion of an Environmental Impact Statement Preparation Notice?.

However, given the long lcad time of !he permitting, engincering, equipment
procurement and construction activities, it appears that 2009 is still the earliest that
permitting and installation of thc simple-cycle combttstion turbine can be expected to be

completcd.

4. HECO Canacitv Planninq

4.1. HECO'S Caoacitv Planninc Criteria

HECO'S capacity planning criteria consists of two rulcs.

Rule 1 :

F/ie total capability ofthe system /114J the total cllloullf ofittterruptiblc loads lnaâ.f
at al1 times be eqttal to or greater J/lcll the .çlfzll??lcfï(7?) ofthefollowing:

a. the capacity lleecletf to â'crvc the cafflac/etf systenl peak loak

b. tlle capacity ofthe l/?lf/ schedttledfor ??lJf?l/e?lJ?lcc; and

c. tbe capacity tllat wol//r.l be Iost by tlleforced outage ofthe largest tmit f?:
service.

6 Wehile competitively bidding the combustion mrbine package will provide necessary specifk infonm tion to
facisitatc pcrrnitting, regulatory approvals and engineering design, it will not result in a commitmcnt of funlls to
rnanuracture the equipmcnt. lt will lock in a price for tkture purchase of the equipmcnt to allow flcxibility of
procurement dcpcnding upon thc status of the neccssary pcnnits and approvals.
Sincc the unit addition is planncd to bc grcatcr than 5 M W an Environmental Impact Statcment is requircd by
HRS Chapter 343. The tirst step of thc EIS proccss is to draft and publish an EIS Prcparation Nolice.
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Ru l e 2 :

There ?)llfJ'J be Ewo&g'/l l'et geaerc/ïoll l'llnning itl ect//ltiwifc dispatch so tllat the
..;1/?,) ofthe dsree secottd qltick Ioatlpickup power availablefrom al1 rl/llafag ttttits

, ?IOJ
inclllding the ,7l(7.ç/ heavil), Ioadcd l/afJ, pllts the ?lc/' Ioads ofall other rlf?l?lj'?lg units ??;l/.ç/
eqttal or axceef/ gspercetlt ofthe lloltrly systenl net Ioad (which earà/dc.r powerplant
cl/.vf/ïtz?:p loads d)lf/ includes rd:D Iosses). Tbis is based o?; c ??;ïl;ï??;?.f??l allowable system
frequency 0f58.5 Hz J??# assumes a 2 percolt rcf/lfcl/tvl itl loadfor eacll l percent
reductiotl infrcquency.

The method nsed to detennine the timing of an additional finn capacity generation
unit accotlnts for internlptible loads. Because HECO will not build reserve capacity to
serve interruptible loads, interruptible load programs such as HECO'S current Rider 1 and
recently approved RDLC and CIDLC programs have the effect of defening the need for
additional 51411 capacity generation.

4.2. HECO 'S Reliabilitv Guideline: Loss of Load Probabilitv (LOLP)

HECO applies this guideline, in addition to HECO Rule 1 and HECO Rule 2
, ind

etennining the need date for new firm capacity.

Reliability Guidclinc:

''Capacityplatllling analysis bvill include a ctz/clf/c/ïsp; ofrisk (L oss ofL oad Probability) in
years per dayfor eacll yctzr ofeacll J?/J?l ofthe lfmg-rc?lgc opansion study. .p; cases where
rïâW is calculated to be Iess f/lJa 4.J years per day

. the p/c?; will be reviewed by //;e Vice
President ofpower JI/JJJJ/.)? atld the Prezidentfor approval cflfâ'c oftlle plan f?l the study. 

''

HECO has a reliability guideline threshold of 4.5 years per day. This means that
HECO plans to have sufficient generating capacity to maintain generating system rcliability
above 4.5 ycars per day. This threshold means that there should be enough generating
capacity on the system such that the expectation of not being able to satisfy demand d

ue toinsufscient generation occurs no more than once every 4.5 years. Values less than 4.5 years
per day indicate lower Ievels of reliability and an increased likelihood of generation

-related
customer outages. (See HECO'S letter, dated May 14, 2003, to the Division of Consumer
Advocacy in response to the Consumer Advocate's Information Request on HECO'S
Adequacy of Supply dated January 31 

, 2003, which is attached ms Appendix 3).

LOLP is a measure of the probability on a given day of not having sufficient
generation available to sel'vc the system load

. due to forced outagts of one or multiple
generating units (owned by HECO or lPPs). LOLP is computed using an houpbphour
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computer simulation that takes into account projected system daily peak loads to be served by
central station generation, scheduled maintenance. and unit fbrccd outage rates (exprcssed as
equivalent Ibrced outage rate, or EFOR). Energy efficiency DSM programs, intertuptible
load management DSM programs, and customer-sited CHP resource also have an effect of
reducing the daily peak load, so they affect the LOLP calculation as well.

W hile LOLP gives us an indication ot-the probability that the peak demand may or
may not be selwed, it does not provide a measure orthe expected duration of outages due to
insufticicnt generation, the magnitude (in MW) of the outage, or the projected number of
unserved kilowatthours (kW h) or customers due to insufûcient generation.

In general, the application of HECO'S reliability guideline results in a need for more
generating capacity on the system comparcd to that requircd by the HECO Rule l or HECO
Rule 2 planning criteria. The reliability guideline is probabilistic - it takes into consideration
that forced outages from one or more generating units may result in not having sufficient
generation capacity to mect the peak load demand. HECO Rule l and HECO Rule 2 criteria
are detenninistic - they only take into consideration that the forccd outage from the largest
generating unit may result in not having sufticient capacity to mcet the pcak load demand.

Whether or not there are actual outages due to insufticient generation as projected by
the HECO reliability guideline will depend on factors that impact (1) the actual system Ioad
to be strved by central station generation, (2) the actual scheduled maintenance of generating
units, (3) the actual EFORS for such units, and (4) the addition of lirm capacity (Kalacloa).
The actual system load to be scr/ed by ccntral station generation will be affected by (1) actual
daily loads (versus forecasled loads and load proliles), (2) non-dispatchable as-available
energy contributions, (3) actual CHP impacts (versus forecasted impacts), and (4) actual
energy cfficiency DSM and load management DSM peak impacts (versus forecastcd
impacts). (See Appendix 4 for a detailed discussion of factors affecting HECO capacity

planning).

4.3. Analvsis Results

4.3.1. Base Scenario

4.3.1.1. Generatina Svstem Rcliabilitv Analvsis

Table 3 below provides thc LOLP calculated using a prcduction simulation
model for each year through 2009 under a base set of assnmptions including: (1)
HECO is able to acquire residcntial and commercial load management impacts
beginning in Janua!y 2005; (2) implementation of its enhanced energy emciency
DSM program beginning in July, 2005, (3) approval of HECO'S proposed CHP
Program (and/or individual CHP agreements) with utility CHP impacts beginning in
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mid 2006 and an installation rate fbr non-utility CHP projects that corresponds with
the assumption fbr utility CHP installations, and (4) thc inclusion of the additional 29
M W  of t'irm capacity from Kalaeloa. In addition, results in Table 8 are bmsed upcm

the use of a base composite EFOR for aI1 existing generatinjunits, b0th HECO-
owned and PP. Table 3 projects that generatinjsystem rellability will be less than
the 4.5 years per day reliability guideline beginmng in 2005 and continuing through

2009. Under these projections, a generation-related costomer outage is likellto occur
more frequently than that provided for in the reliability guidelinc. To determme the
level of generatlng system reliability without the additlon of new firm capacjty

beyond the 29 MW grovided by Kalaeloa, it is noted that Table 4 does not include the
addition of the CP slmple-cycle combustion turbine in 2009.

Table 3:

Generation System Reliability
(Base Load Managemcnt DSM, Enhanced Energy

Efficiency DSM . CHP, and EFOR)

Generation System Reliability
Year ( ears/da

2005 l .2
2006 1.0
2007 0.9
2008 1.6
2009 1.1

Table 4 shows the rcserve capacity shortfall conesponding to the calculated
reliability shown in Table 3. Resel-ve capacity shortfall is the amount of additional
f117,11 generating capacity needed to restore the gcnerating system LOLP to be cqual to
or greater than the 4.5 years pcr day reliability guidcline. Again, like in Table 3, it is
noted that Table 4 does not include the addition of the CP combustion turbine in
2009 to assess the rescwe capacity shortfall.
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Table 4:
Rlserve Capacity Shortfall

(Base Load M anagement DSM, Enhanced Energy
Efficiency DSM, CHP, and EFOR)

Year Reserve Capacity Shortfall (MW)

2005 -60
2006 -70
2007 -70
2008 -50
2009 -60

The jrojected level of generation system reliahility from 2005 through 2009 is
less than deslrable, as shown in Tables 3 and 4.

4.3.1.2. HECO Rt-IJA 1 and HECO 2 Analvsis

Table 5 shows the load service capability shortfalls relative to HECO'S Rule 1
and Rule 2 criteria.

Table 5:
Rule 1 and Rule 2 Capacity Shortfalls

(Base Load Management DSM, Enhanced Energy Efticiency DSM,
and CHP)

Year Rule 1 Shortfall (MW) Rule 2 Shortfall MW
2005 -23 -63
2006 -1 -41
2007 -7 -47
2008 4 -36
2009 -7 -47

ln 2005, HECO anticipates a 23 M W  shortfall for HECO Rule l 
. Reserve

capacity, at times, will be insufticient to meet HECO'S projected spinning reserve and
quick load pickup requirement (HECO Rule 2) in each of the next iive years.
Unplanned outages, unit deratings, and higher-than-forecasted elcctricity use would
exacerbate the situation.
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The 23 MW  Rule 1 reserve capacity shortt-all in 2005 is due to the coincident
outages currently planned for W aiau l0. H-POW ER, and Kalaeloa. The combined
unavailability of a1l thrce units during the late April to early M ay 2005 period results
in insufticient restrve generation available to cover the loss of AES. The coincident
outage of these three units is a result of maintenance inteaal and run-hour
requirements from H-POW ER and Kalaeloa and the need to inspect and overhaul
W aiau 10 as a result of the forccd outage experienced on W aiau 9 in 2004. HECO is
currently examining whether or not the planned W aiau 10 outage can bc deferred to
later in 2005 to avoid or mitigate tlle Rule 1 shortfall. However, while HECO has
some llexibility to revise the schedule, such flexibility is limited by operating pennit
restrictions, requirements for maintenance intervals, material lead times, m anpower
constraints and how changes to this year's outage schedule impact outage schedules in

future years.

Table 5 does not includt the effects of the addition of the CP combustion

turbine in 2009.

4.3.2. Alternate DSM and CHP Scenario and Sensitivitv Analvsis

Because there continues to be significant uncertainty about the timing and
magnitude of the combined peak reduction benefits from HECO'S proposed enhanced
energy efficiency DSM programs, the load managcment DSM programs, and the
proposed CHP Program (and/or individual CHP agreemcnts) that are part of HECO'S
base analysis, HECO evaluated a scenmio where the impacts occur later and are lower

than currently cstimated.

The alternative DSM and CHP scenario uses the assumption that residential and
commercial load management impacts are lower than those acquired in the base case by

25% and 20% respectively. Such a scenario could arise, for example, if (1) customer
acceptance and/or awartutess is less than cxpcctcd in thc case of the residential programs,
and pennitting constraints limit the use of emergency generators in the commercial
programs; (2) HECO'S proposed enhanced energy efficiency DSM programs are not
approved and, in their place, DSM programs with lower impacts (similar to impacts
estimated for its existing programs) are continued; and (3) HECO'S participation in the
CHP market is not allowed. The combined peak reduction benelits would be reduced
significanlly in this scenario. Tablc 6 below summarizes the cumulative impact under

this alternate scenario.
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Table 6:

Comparison of the Base and Altemate DSM  and CHP Scenarios

Cumulative Impact (MW)
Year Base Alternate Difference

2005 16 12 -4
2006 40 28 -13
2007 64 40 -24
2008 86 52 -34
2009 102 58 -44

As mentioned previously, HECO'S generating system reliability guideline is
affected by the EFOR assumed for each existing gcneraling unit. As discussed in
Appcndix 4, Section 6. it is difficult to forecast EFOR. Because of the uncertainty of
future EFORS based on aging units, longer plalned maintenance schedules, and less
élroom'' to accommodate unplanned generating unit outages, HECO evaluated a
sensitivity scenario where forecasted EFORS for existing generating units 10th HECO
owned and PPI are increased by 20%.

Table 7 shows the gcnerating system reliability and reserve capacity shortfalls for
the base scenario, altcmate DSM and CHP scenario, and the altemate DSM and CHP

scenario with high EFOR.
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Table 7:
Reserve Capacity Shortfbll, M W

Altcmate DSMAlt
emate DSMYear Base Scenario and CHP Scenario

and CHP Scenario
with high EFOR

2005 -60 -60 -90
2006 -70 -80 -) 10
2007 -70 -100 -120
2008 -50 -80 -110
2009 -60 -1 10 -130

Table 8 below shows Rule 1 planning criteria reserve capacity shortfalls in the
altemate DSM and CHP scenario with and without the high EFOR sensitivity. Because
HECO'S Rule 1 planning criteria is a detenninistic criteria that does not take into account
the probability of generating unit outages, the high EFOR sensitivity does not increase the
reserve capacity shortfall to m eet the Rule 1 criteria.

Table 8:
Rule 1 Reserve Capacity Shortfall, M W

Alternate DSMAlt
ernate DSMYear Base Scenario and CHP Scenmio

and CHP Sçrnario
with high EFOR

2005 -23 -24 -24
2006 -1 -7 -7
2007 -7 -30 -30
2008 4 -30 -30
2009 -7 -51 -51

(See Appcndix 5 for a detailed discussion of alternate scenario and sensitivity
analysis of system risk).
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Tables 4 through 8 show that, even with the successlkl implementation of
residential and commercial load managcment DSM, approval for and implemcntation Of

enhanced energy efficiency DSM  beginning in July 2005, approval for and
implementation of'a utility CHP Program in mid 2006. and implementation of existing
generating maintenance schedules and EFORS forecasted for the base scenario, these
actions arc not enough to eliminate the projected resen?e margin shortfalls. HECO is
exploring ways to shorten the ClP gencraling unit schedule, but it is unlikely that it could
be placed into service earlier than 2009. Under certain scenarios, such as the scenado
that assumes that the enhanced energy-efliciency DSM  program and utility CHP Program
applications are disapproved, customer participation in HECO'S two load management
programs is less than fbrccast. and unit EFORS are higher than tbrecast, generating
system reliability could decremse and reserve capacfty shortfalls could increase to a level
such that the nominal l00 M W capacity of-the next generating unit will not be sufticient
to restore HECO'S generating system reliability above the 4.5 years per day reliability
guideline in 2009 and beyond. Additional peak reduction impacts and/or firzn capacity
generation beyond what is already planned for in HECO'S base plan would be required to
restore gcncrating system reliability to a desirable level pursuant to HECO'S reliability

guideline.

4.4. HECO 1> -3

HECO began the process for its third major integrated resource planning cycle (ElP-
3) in July 2003. The ERP process develops a 20-year resource plan and a s-year action plan
based upon relevant forecast, financial, demand-side and supplpside (including renewable
resource, distributcd and central-station) assnmplions that are developed for use in this
process. Thc zo-year resource plan will identifk the appropriate characteristics, timing and
size of demand-side and supply-side resources to meet near- and long-tenn consumer energy
needs in an efficient and reliable manntr at the lowest reasonable cost. Consideration is
given to life cycle costs and the plan's impact upon the utility's consumers, the environment,
culture, community lifestyles, tlle statc's cconomy, and society. A final report, which
includes !he selection of a recommended pretkrred plan for lRP-3, will be filed with the

Commission by October. 31 2005.

The IRP process, to date, has identified six proposed resource plans with various
combinations of demand-side, central-station supply side, renewable, and distributed
generation in the form of CHP that meets the six resource plan concepts devcloped in
conjunction with the Advisory Group and Technical Committees. Each of these six proposed
resource plans devclopcd in the PR process to date includes the implementation of an
aggressive lcvel of DSM . a large market potential for CHP, and the addition of a simple-cycle
combustion turbine in 2009 (the earliest date that a simple-cycle combustion turbine can be
permitted. constructed and placed into service). Although the zo-year rcsource plan is still
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being developed, the utility's efforts towards DSM , CHP, and combustion turbine installation
as outlined in the previous sections of this document will be consistent with the zo-year
resource plan :ts each of the proposed resource plans in the I11.P process include these

I'CSOUK CS.

Since the stall of the IRP process, several events have occurred in 2004 (see Section
3.0 above) such tha! several of thc input assumptions to the IRP have changed and have bcen
updated for use in, among other things, HECO'S rate case and this AOS filing. These
changes will not affect the conclusion of the IIkP analysis and further support the
detennination that additional 514:1 capacity generation is needed (beyond DSM and CHP)
berore 2009 and that a simple-cycle combustion turbine is the only generation resource that is
able to provide the requfred ffrm gencration capacity withfn that timefmme.

4.5. Reserve Canacitv Shorttklls and Generation Shortfalls

Quantif/ng the risk of generation-related customer outages is difficult. Many factors
cannot be quantified. A qualitative analysis can be perfonned, but in the end, only
assessments can be made of what can and cannot be done. (See Appendix 6 for a discussion
of factors that aftkct the calculation of reserve capacity shortfalls and factors that affect

generation shorti-alls).

HECO has sufficient firm generating capacity on its system to meet the forecasted
load. HECO may not, at times, have sufficient capacity to cover for the loss of the largest

unit or for multiple generating unit outages.

Until sufticient capacity can be added to the system, the likelihood of generation-
related customer outages exists. The risk of generation-related customer outages is also
dependent on the success of implementing various demand side programs, including the
residential and commcrcial load management DSM programs, the enhanced energy efficiency
DSM program and utility CHP projects, and customer participation in these programs. In
addition, the Iisk Qi-generation-related customcr outages is dependent on the ability of HECO
and its P P partners to maintain the availability rates for existing generating resources. To
counter this risk, HECO has a selies of action plans, including the addition of generation, to
restore HECO'S system reliability above the 4.5 years per day reliability guideline.

Several mitigation measures have been identiûed to best manage the increasing risk

of reliability brought on by tht shortrall in reserve capacity while the process to add a simple-
cycle combustion turbinc ln 2009 continues. However, the interim mitigation measures do
not provide !he same lcvel of reliability as a large increment of firm capacity. It is

nonetheless, a necessary alternative.
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5. Action Plan and M itiuation M easures

The analysis shows there may be reserve capacity shortfalls ranging from 50 M W  to 130

M W  from 2005 until tht next generating unit can be addcd.

HECO has been undertaking several actions to increase its reserve capacity and/or reduce
demand to restore system reliability above the 4.5 years pcr day reliability guideline. This
section of the report addresses specisc action plans already undertaken and planned for by
HECO in order to provide reliable service. These actions include:

5.1. Implement Enhanced Enerav Efsciencv DSM Procram

@ W ork to bifurcate the enhanced energy efficicncy DSM  programs from the remainder
of the rate case proceeding (so they can l)e reviewed and approved by the PUC on an
accelerated schedule scparate from the rate case).

* W ork with the Consumer Advocate and other parties to allow the enhanccd DSM
programs to proceed on an interim basis if the final decision on certain issues requires

more time.

5.2. Imnlemcnt Utilitv CHP Prozram

@ Continue to seek Commission approva! oî the utility's ability to provide customer-
sited CHP in the DG Docket, and subscquenlly, Commission approval of Rule 4 CHP

apglications and approval of HECO'S proposed CHP Program and Schedule CHP
tanff

5.3. lmorove Availabilitv of HECO Generatina Units

* Continue the addition of operational stafrto allow for 24 hours a day, 7 days a week
operation of al1 generating units. The additional staffing to allow for 24 hours a day,
7 days a Nvcck operation of Honoltllu 8 & 9 and W aiau 3 & 4 by mid 2005 will allow
for greater flexibility in perfbnning maintenance on other units while having

sufficient generation manned for operation.
* Continue the addition of a night shift maintenance crew at Kahe and W aiau power

plants and expansion of day shift maintenance crews. Additional maintenance
staffing will allow for the flexibility of perrorming more maintenance within the same
pefiod of time, or allow for a shorter outage to perform the same maintenance when
compared with having only a single day shift. This additional staffing, along with
24/7 operational staffing, will allow HECO additional tlexibility to respond to
unplanned outages and unforeseen maintenance requircmcnts.
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* Continue with capital projects to improve the reliability of generating units and to
improve the flexibility in their operations. Projects include the rehabilitation of
W aiau 9 compressor and exhaust structure. any rehabilitation work resulting from an
upcoming inspection of W aiau 1 0, separalion of the bus between W aiau 9 and W aiau
10, W aiau 3 main transformer rcplacement. upgrades to the W aiau 5 annunciator and
data acquisition system, Kahe 4 voltage rcgulator and exciter upgrades, turbine blade
replacements for Honolulu 8, Honolulu 9, W aiau 5, W aiau 8, and Kahe 4, the rotor
rewind to rehabilitate the W aiau 5 generator, repair of Honoluiu 8 and Honolulu 9
generator rotors, HECO'S new W aiau fuel pipeline, and renovations of W aiau low
sulfur fuel oi1 storage tank Nos. 1, 4 & 5 and diesel oil storage tanks Nos. 1 & 2.
Additional capital projccts complcted which are projected to help improve unit
availability are listed in HECO response to CA-IR-l29. in HECO'S rate case, Docket

No. 04-01 13.
* Continue to reschedule maintenance when fcasible to (1) minimize the occurrence of
reserve capacity shortfalls, (2) target maintenance based on the most current
assessments orunit component conditions, and (3) adjust for any unanticipated
outages of units.

5.4. M aintain or Imnrove Availabilitv of Independent Power Producers

@ Continue to work with PP partners to increase availability by careful scheduling and
coordination of HECO and P P maintenance to reduce the impact of PP maintenance

on system reliability.
* Negotiate increased availability provisions in the HECO and Kalaeloa Amendments

Nos. 5 and 6 with more defined terms of full plant trips and stiffer snancial penalties
for failing to meet availability requirements.

5.5. Accelerate the Installation of the Next Generatinc Unit

@ Continue to work with stakeholders and the community to expedite the schedule of
tlle various permits rcquircd far thc Campbell Industrial Park simple-cycle
combustion turbine units.

@ Procced with issuance of a Request for Proposal for the combustion turbine generator
and procced with engineering, without a commitmcnt to purchase the combustion
turbine. in order to obtain infonuation to support our permit applications in a timely
manner and to be prepared to take advantage of any permit schcdule accelerations.

e < r
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5.6. Additiona! M itiuation M easures Under Consideration

HECO is also evaluating additionai mitigation measures to reduce the Iikclihood or
impact of the reserve capacity shortfalls. These mitigation measures are short-tenn programs
or efforts limited to actions which can be implcmented in ordcr to provide near term relief
until sufticient generation is added to the HECO system. These programs cannot provide
permanent nor complete rclief from a rcserve capacity shortf-all and are eftbrts separate from
and in addition to the action items mentioned above. ln addition, these mitigation measures,
like the action items, have their own share of uncelainties and risks.

5.6.1. lnstallation of distributed generators (DG) at various HECO substations, and
evaluation other possible sites. HECO has begun to scrcen various company
controlled sites for the viability of adding leascd or owned DG units to provide
additional gcneration capacity to sen'e the peak Joad. Substation sites currently
under consideration include transmission and distlibution substation sites that have
sum cient space, access, land use and zoning classiications. and compatibility with

adjacent properties. HECO is examining the viability of installing DG on a
tcmporary basis, targeting three to four substation sites beginning in 2005, and will
evaluate further opportunitics for installation in 2006 and bcyond. At this time, the
full potential for HEco-silcd DG is unknown as it is highly dcpendent upon site

specific factors.

5.6.2. A demand load response program to seek additional interruptible loads for
customers unwilling or unable to participate in the CIDLC load managcment
program. HECO believes that some commercial customtrs have loads or operations
that make the recently approvcd CIDLC load managemcnt prograzn unattractive.
These customers m ay feel uneasy about committing a podion of their load to
intenuption under a long term contract with the utility. HECO is considering the
addition of a dtmand load response program to target these customers. HECO has
conceptualized a program in which HECO calls fQr voluntary reductions in load and
program participants may elect to voluntalily participate, but once committed, are
required to reduue thvir demand accordingly. In retum , participants are
compensatcd for reducing their load. HECO has begun a process of retaining a
consultant to develop a demand load response program and expccts to file a PUC

application by mid 2005.

5.6.3. A Residential AC Load Control Program, which will add residential air-
conditioner load contro! to the existing residential direct load control program,
which currently fbcuses solely on water heating.

5.6.4. A public notitication program. HECO has crcated a public notiscation program
to establish a process to inronn and prepare customers of a potential gcneration-

e < r



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

M arch 10, 2005
Page 27

related customer outage and to ask for volunlary conservation should a system
emcrgency occtlr such that HECO anticipates that it may not be able to meet the
demand fbr the day unless immediate action is takcn. The public notification
program is a tiered, systematic process of notifying the PUC, critical federal, state
and local agencies. large customers. and the gencral public upon various gencrating
conditions. The worse the generating condition, the broader the notification and
requests for conservation. On Octeber 13, 2004, HECO executcd !he notification
program by infonning the PUC and the Consumer Advocatc of the possibility of not
having sumcient generation to meet the day's demand. Subsequent to their
notification. HECO, with considcration of the expected growth in demand that
morning. began notifgng major customers and later the media calling for voluntary
conservation by commercial and residential customers.

HECO'S action plans and mitigation measures are not intended to be a single plan of
action. Instead, HECO'S action plans and mitigation mcasures are meant to be part of a process
to continuously re-evaluate, re-assess, and modify the appropriate actions and measures that

should be planned for in response to changing circumstances.

6. Conclusion

HECO expects to have suflicient generation capacity to meet the forecasted peak
demands oî electlicity use. However, HECO anticipates reserve capacity shortf-alls in 2005 and
projecls these shortfalls to continue at least until 2009, which is the earliest that HECO expects to
be ablc to pennit, acquire, install and place into commercial operatinn its next central station

generating unit.

Approximately 60 MW  of additional peak load reduction mcasures and/or generating
capacity would be needed in 2005 in order to maintain generating system reliahility at or above
HECO'S reliability guideline. This is in addition to (l) the projected successful implementation
of the residential and commercial load managemcnt DSM programs for which HECO has already
obtained approval, (2) approval for and successful implementation Jf enhanced energy efsciency
DSM programs beginning in July 2005, and (3) the projected approval and availability of up to
29 M W  of addititma! firm capaclty f'rom Kalaeloa in 2005. The reserve capacity shortfall is
projected to be approximately 50 to 70 MW in the 2006 to 2009 pcriod, assuming that HECO is
able to implement the aforementioned DSM  progrmns as planned and obtains approval for and
successfully implements a utility CHP Propam (and/or individual CHP agreements), and to
begin installing CHP systems beginning in mid 2006.

Until sufficient generating capacity can be added to the system. HECO will experience a
higher risk of generation-related customer outages. The actual risk of generation-related
customer outages depends. among other factors, on (1 ) the actual peaks expericnccd by the
system. (2) success in implementing the DSM programs and utility CHP projccts, and customcr

.@ < g.
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participation in these programs. (3) the ability of HECO and its IPP partners to minimize
unplanned or extended outages of existing generating units, and (4) the extent to which
mitigation measures can be implemented. lf actual peaks, due to weather impacts or other
factors, are highcr than forccasted. or if generating units experience higlzer forced outage rates,

i k f eneration-related customer outages w'illand/or more and longer maintenance outages
, the r s o g

increase.

HECO considered two scenarios to analyze the impact if DSM and CHP peak reductions
are lower than forecast, and/or gcnerating unit fbrced outage rates are higher than forecast. One
scenario considered the effect of disapproval or delayed implementation ofl and lower-than-
expected participation in the proposed DSM programs, and disallowance of HECO'S
participation in the CHP market, which resulted in estimated reserve capacity shortfalls of
approximately 60 to 1 10 MW during the 2005 to 2009 timeframe. 1$ in addition, forced outage
rates are higher than forecast (by 20%), then it is estimated that the HECO system could
experience reserve capacity shortfalls of approximately 90 to 130 M W  in the 2005 to 2009
period. As these scenarios illustrate, there are scenarios under which generating system
reliability would decrease and reserve capacity shortfalls would increase to levels such that the
nominal 100 M W  capacity of the peaking unit plarmed for 2009 would not be sufficient to fully
offset the shortrall in reserve capacity. In such scenarios, larger peak reduction impacts from
measures such as these in the DSM and CHP programs would have to be obtained, and/or more
finn capacity than that to be provided by the peaking unit planned for 2009, would be required to
restore generating system reliability to an acceptable level that meets HECO'S reliability
guideline.

As a result of an increasc in the rate of- load growth since 2003, HECO has taken a
number of actions to minimize the risk of generation-related shortfalls, which include
implementing the approved load management DSM  programs, tiling applications for approval of
the enhanced energpem ciency DSM programs, utility CHP program, and first Rule 4 CHP
Agreement, improving the availability of HECO generating unitss maintaining or improving the
availability of Independent Power Producers gcnerating units, negotiating the Kalaeloa
amendments, and initiation of permitting and design of the next generating unit so that it can be
installed by 2009.

Given the expected rcserve capacity shortfalls it may experience over the next several
years, HECO also is working to plan and implement a number of intcrim mitigation measures.
(Examples of measures that are being implementcd, developcd, or assessed for possible
implementation, include installation of portable, leased DG units at HEco-controlled substation
sites and other sites, a customcr demand response program, incorporation of residential air
conditioning loads into HECO'S RDLC program, and communications with its customcrs to
voluntarily reduce their electricity use during peak usage times-)
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The degrce to which these measures can address the reserve capacity shortfall in the 2005
to 2009 period will depend on (1) the time required to obtain the pennits and/or approvals that
may be necessary to implement the measures, and to obtain and install the measures, (2) the cost
to install. operate and maintain the measures, and (3) the extcnt to which customers agree to
participate in the demand-side measures. Thus, HECO projccts that there will continue to be
some rescrve capacity shortfall, even after implementation of mitigation measures, at least until

2009.

Mzb'y truly yours,

0- ' - -$'Q

Attachments

cc: Division of Consumtr Advocacy

e< r' *-1
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Table A1 :
Projected Reserve Margins with and withoot Future DSM

W ithout Future DSM  W ith Future DSM
(Includcs Ac uired DSMO') (Includes Ac uired DSMtl)

Systcm 
Reserve

Capability Intenuptible Reserve M argin
at Annual System Load Margin System Interruptible (%)
Peak Load Peak (net (net kW) (%) Peak (net Load CA-(D-
(net kW) kW) EQOV) A- B-C kW) (net kWl E)1

tn) (1:1) n c p (v) E (vl) o sYear A B - -

#etwlcd2004 1.614,600 1,302,000 5,200 25%  N/A 5.200 N/A

2005 l .643500 1.324.500 5.200 25% 1.318.700 1 1,300 26%
2006 1,643,600 1761,500 5.200 21% 1,346.300 22,200 24%
2007 1.643,600 1,385,000 5,200 19% 1.360.400 31.400 24%

Notes:

Acquired DSM* lmplementation offull-scale DSM  programs began in the second halrof 1996
following Commission approval of the programs. The forecasted system peak values
fbr the years 2005-2007 include the actual peak reduction benefits acquired in 1996 -
2003 and also include the peak reduction benetks acquired in 2004 of approximately
4,100 net-kW (net of free riders). Without this 2004 peak reduction benetit, the
recorded system net pcak of l ,302,000 kW  in 2004, which includes 21,000 kW  of

standby load, would have been 1.306,100 kW .

System Capability includts:* HECO units at a total normal capability of 1,208,600 ksv-nct or 1,263,000 kW -gross,
* For 2004, 111711 power pnrchase contracts have a combined net total of 406,000 kW

ti'om Kalaeloa (180,000 kW), AES Hawaii (180,000 kW). and H-POWER (46,000
kW). On November 5. 2004 HECO filed an application in Docket No. 04-0320
requesting approval of Amendment NQ. 5 and No. 6 to Kalaeloa's purchase power
agreement, which would increase Kalaeloa's cayacity to 209,000 kW. The 29,000
kW  of additional capacity is expccted lo be avallable beginning in 2005. For 2005 -
2007 the tinn power purchase contracts will have a combined ne! total of 435,000 kW

H.
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from Kalaeloa (209,000 kW), AES Hawaii (180,000 kW), and H-POWER (46.000

kW)
. 

W hen the systcm capability at the time of the system peak differs from the year-end
system capability, an applicable note will indicate the year-end system capability.

Systcm Pcak (Without Future Peak Reduction Benefits of DSM Progrmns):
e The 2005-2007 annual forecasted system peaks are based on HECO'S mid 2004 Sales

and Peak Forecast.Forecasted system peaks include the peak reducing impacts of future utility CHP

impacts' and future non-utility CHP impacts.
Peaks include 21,000 kW  of standby Ioad for the following cogenerators:

Tesoro 19.0
Chevron 0.0
Pearl Harbor 2.0

21 .0 M W

@ The HECO annual fbrecasted system peak is expected to occur in the month of

October.

111.

lV. fnterruptible Loadg (without Future Peak Reduction Benelits of DSM Programs):
@ Interruptible Load include 5,200 kW of the peak reduction benefits from Rider I

oustom er contracts.

System Peaks (With Future Peak Reduction Benefits of DSM Programs)
* The 2005-2007 annual forecasted system peaks are bacd on HECO'S mid 2004 Sales

and Peak Update.@ The forecasted System Peaks for 2005-2007 includc the peak reduction benefits of

HECO'S energy efficicncy DSM programs (acquired and future).
* Forecasted system peaks include the Ileak reducing impacts of future utility CHP

impactsio and future non-utility CHP lmpacts.
* Peaks include 21.000 kW  of standby load for the following cogenerators:

Tesoro 19.0

B Utility CHP impacts arc from a CHP forecast dated February 7. 2005. These impacts are at slstem level based
on a T&D loss factor of 4.864% . For capacity planning analysis, an availability f'actor is also lncludcd to
account fot periods when the utility CHP is unavailable due to forced outages and maintenance.

9 erhc Intenmptible Load impace are at the systcm lcvel (based on a T&D loss factor of 4.864%) and are
coincidcnt with the expectcd system pcak month.lP Utility CHP impacts are from a CHP forccast dated Februaly 7, 2005. These impace are at system level based
on g T&D loss factor of 4.864%. For capacity planning analysis, an availability factor is also included to
account for pcriods when the utility CHP is unavailable due to forced outage and maintcnance.
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Chevron
Pearl Harbor

0.0
2.0
21.0 M W

* The HECO annual forecasted system peak is expected to occur in the month of

October.

Interruptible Loadl ' (W ith Future Peak Redaction Benelits of DSM Programs):
* Interruptible Load includes 5,200 kW  of the peak reduction benefits from Rider 1

customer contracts.
* On June 6, 2003, HECO filed an Application in Docket No. 03-0166 requesting

approval for a proposcd residential direct load control program CRDLC''). On
December l 1, 2003, HECO Iiled an Application in Docket No. 03-0415, requesting
approval for a proposed Commcrcial & Indostrial Dispatchable Load Control
(tCIDLC'') program. On October l4. 2004, the Commission issued Decision and
Order No. 21415 approving HECO'S RDLC program. On October 19, 2004, the
Commission issued Decision and Order No. 21421 approving HECO'S CIDLC
program. The estimated peak reductions for these propams begin in 2005.

Vl.

11 The Interruptible Load impacts arc at the systcm level (based on a T&D loss Rctor of 4.864%) and are
coincident with the cxpected system peak month.
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Appendix 2:

Relevant Events Since the March 31, 2004 Adequacy of Supply Report

l . Load Manazement DSM Procrams

On October 14, 2004, the Commission issued Decision and Order No. 21415 and on
October 19, 2004, issued Decision and Order No. 21421 approving HECO'S applications for a
Residential Direct Load Control IRDLCI and Commercial and Industrial Direct Load Control
(CD LC) load management program, respectively. At the time of HECO'S tiling of its 2004
A0S report on M arch 31, 2004. HECO estimated that approval of these programs would be
received in the mid 2004 timeframe to allow for the implementation of these programs to start

and jeak reduction benefits to be realized before the end of the ycar. With the later than
anticlpated approval orthese two load management programs, implementation of these two
programs began in January 2005. Because of the time required to set up the necessary
infrastructure and to orgmxize the marketing and installation workforce, both load management
programs have modest projected impacts for 2005. While HECO continues to estimate that both
programs will be fully subscribed in December 2008, the delays have resulted in reduced
estimates of annual load management program impacts forecasted from 2005 through 2009 by 6
to 12 M W . Table A2 below provides a compalison of load management program impacts
assumed for HECO'S 2004 A0S with current estimates for impacts for both load management

prol ams.

Table A2:

Previous & Currcnt Projections of Load Management Impacts

RDLC CX LC

2004 2005 2004 2005
Year projections Projections Projections Projections

MW) (M W Difference (MW) (MW Difference
2004 3 0 -3 4 0 -4
2005 8 3 -5 10 4 -6
2006 13 8 -5 16 9 -7
2007 16 13 -3 20 13 -6
2008 17 16 -1 24 18 -6
2009 17 16 -1 24 19 -5

2. Enhanced Enera  Efficiencv Demand-side Manacement fDSM J
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HECO is currently implementing five approved energy cfficiency DSM programs. In
HECO'S current rate case (HECO Test Year 2005 Rate Case in Docke! No. 04-01 13), HECO is
requesting approval for three new programs (Residential Customer Energy Awareness,
Residential Energy Solutions for the Home, and Residential Low Income), enhancements to the
five existing energy efficiency programs. and approval to implement al1 eight programs. At the
time of HECO'S filing of its 2004 Adequacy of Supply ($eAOS'') report on M arch 31, 2004,
HECO assumed that its existing DSM  programs would continue until the end of 2005:2 It was
further assumed that the programs would be allowed to continue in 2006 and beyond with the
same rate of acquisition of peak reduction impacts. HECO'S current assumption is that the iive
existing energy efticiency programs will be enhanccd to increase the rate of acquisition of peak
reduction benefits and that the three additional programs will provide additional peak reduction
benefits. lt is further assumed that the increased rate of acquisition of peak reduction benefits
from thc eight programs combined will bcgin in July 2005. This date is predicated on the
assum ed bifurcation of the DSM programs from the HECO rate case such that they can be
reviewed and approved by the PUC on an acctlerated schedule separate from the rate case.

Table A3 below provides a comparison of energy efûciency DSM program impacts
assumed for HECO'S 2004 A0S with current estimates of impacts for an enhanced tnergy
efficiency program starting in July, 2005 as assumed for this AOS report.

12 In the Conunission's Order No. 1901 9 in Dockct No. 00-01 69 (Commercial and Industtial DSM Ptogram) and
Order No, 19020 in Dockct No. 00-0209 (Residential DSM Program), both filed on November i5. 2001. the
ComY ssion approvcd thc agreemenl, ternu and conditions of the Stîpulation, dated October 12, 2001. betkveen
HECO and the Consumer Advocate. subject to certain condilions. In the Stipulation, HECO and thc CA agreed to
the temporary continuation of HECO'S two gxisling rcsidenlial DSM programs and three Cornmercial and Industrial
DSM progranu in place of implementing nerv consolidated projrams for livc years, until HECO'S next rate case. On
November 9, 2004, HECO liled an application with the Conmussion for a rate incrrmsc in Dockct No. 04-01 13 with

a test ytar of 2005.
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Table A3:
Prior & Current Projections of Encrgy Eftkiency

DSM

2004 2005
Year Projections Projections

h1$V) (h4#/) Difference
2004 3 4 1
2005 7 9 2
2006 11 19 8
2007 15 28 13
2008 19 37 18
2009 22 47 25

3. Distributed Generation and Combined Heat and Power (CHP)

On October 10, 2003, HECO (along with MECO and HELCO) filed a PUC Application
for approval of a proposed utilitpowned CHP Program in Docket No. 03-0366. Implementation

13 vjwof a CHP Program was scheduled to bcgin in 2004. lf authorized by the Commission .
utilities' program involves the installation of small, distributed generation C2 G'') units at
selected customer sites. The wute heat from the DG units at these stlected customer sitcs wculd
be used for the cestomers' heating and/or cooling purposes. As indicated in the PUC
Application, HECO developed a forecnt of utility CHP systems for Oahu (dated August 20,

2003).
CHP systems can also be owned and operated by third parties (non-utility entities).

HECO developed forecasts for non-utility CHP systems with and without the utility CHP
Program (dated August 2O, 2003). Both utility and non-utility CHP systems have the potential to
dcrcr the installation of traditional centralized generation. The rate of installation of CHP

i 4
systems is estimated to be significantly greatcr with the utility CFIP Program e

l 3The utilities requested approval of each of their proposed CHP Progl'am and related lariffprovisions (Schedule
CHP, Customer-sîted Utilityuowned Cogeneralion Senice). Under thc CHP Progrim and Schedule CHP. the
utilities proposc to offcr CHP systems to cligible utility tustomcrs on the islands of Oahu, M aui, and Hawaii as a
regulatcd utility service. Thc utilities also indicated that they would rcquest approval on a conkact-bpcontract

basis tbr CHP systcm projects that fall otltsidr the scope of tht proposcd program.l 4 For pumoses ot- this rtpon. ulilitpowned CHP syslcrns are included as reductions in the Systern Peak numbcrs
(based on the net tquivalent capacily of thq CHP syste% taking into account lhe elcctrical capacity supplied to a
customcr, (he rcduction of the customcr's elcctrica! load through waste heat applicauort for the system  and a
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On M arch 2, 2004. by Order No. 20831, the Commission suspended the Companies'
CHP Program application, indicating that its DG docket is intended to ççform the basis for rules
and regulations deemed necessary to govern participation into Hawaii's electricity market
through distributed generation.'' The proceedings for the DG Docket No. 03-0371 are currently
in progress. The evidentiary hearing was completcd on December 10, 2004, and the pm ies to
the docket filed Opening Briefs with the Commission on M arch 7, 2005. Reply briefs are
scheduled to be filed on M arch 28, 2005

In the meantimc, HECO has been devcloying CHP projects to be submitted to the
Commission for approval under Rule 4 of its tarlff On January 21, 2005, the Commission issued
Order No. 21555 in Docket No. 04-0314 suspending HECO'S application requesting approval of
a CHP agreement with Pacific Allied Products, Limited (0n January 21, 2005, the Commission
also fssued Order No. 225.54 in Docket No. 04-0366 suspendfng HELCO'S application requesting

approval of a combined heat and power ageement with Koa Hotel, LLC). By letter dated
Febnlazy 9, 2005, Pacific Allied Products lnfonned HECO of the term ination of the CHP
Agreement due to schedule uncertainties as a result of the suspension HECO'S Rule 4
Application for its CHP project. With the continucd suspension of HECO'S CHP program
application and the recent suspension of HECO'S applications for individual CHP projects, there
is significant uncertainty as to when the benelits of utility CHP can begin to be realized.

Table A4 below provides a comparison of utility CHP Program impacts mssumed for
HECO'S 2004 AOS with current estimates of impacts for a utility CHP Program.

Table A4:
Prior and Current Cumulative Projections of Utility and Non-utility CHP

2004 Projections (MW) 2005 Projections (MW) Diff. in
Year Utility Non-utility Total Utility Non-utility Total Total
2004 3 0 3 0 0 0 -3
2005 4 1 5 0 0* 0 -5
2006 7 2 9 3 l 4 -5
2007 10 3 13 9 1 10 -2
2008 13 4 1 7 13 2 l 5 -2
2009 17 4 21 18 2 20 -1
*Rounded to 0. HECO anticipates the installation of'a 300 kw non utility CHP Systcm in mid 2005

reduction in line losscs). Thc load rcduction impacts OFCHP systenu and/or DG owned by third parties are
reflected in the Systcm Pcak numbers.
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4. Load M anaaement DSM . Enercv Efficiencv DSM . And CHP

Table A5 below summarizes the collective change in projections orload management
DSM, energy efliciency DSM , and CHP (utility and non-utility) impacts assumed for HECO'S

2004 AOS with current estimates.

Table A5:
Previous and Current Projections of Load Management

DSM , Energy Efficiency DSM , and CHP

2004 2005
YeA Projections Projections

h1 (519J Difference
2004 13 4 -9
2 O05 30 16 -14
2006 49 40 -9
2007 63 64 1
2008 76 86 9
2009 84 102 18

5. Kalaeloa Partners. L. P.

0n November 5, 2004, HECO filed a PUC Application for approval of Amendment Nos.
5 and 6 to the Power Purchase Agreement between HECO and Kalaeloa Partners, L. P. in Dicket
No. 04-0320. As indicated in the PUC Application, Amendment Nos. 5 and 6, among other
things, provide for a Iinn capacity increase of up to 29 MW  from the Kalaeloa facility. HECO is
currently awaiting a Decision and Order from the Commission, which would follow the
Consumer Advocate's review of the application. Kalaeloa has at its own initiative and sole
expense already completcd the necessary upgrade to its generating facility resulting in !he present
availability of additional capacity and energy to the HECO system. However, the additional
available capacity from Kalaeloa that is the subject of Amendments Nos. 5 and 6 will not be
counted for planning puposes as a part of HECO'S total Iinn generating capability unless and

until the Commission approves the pending application.

6. Availabilitv of HECO Generatinc Units in 2004

Availability of HECO generating units is impacted by unavailable times for (1) plarmed
outages, in which relatively long multi-week outages are planned in advance to perform
scheduled work, (2) unplanned outages, usually shorter maintenance outages to perfonn repair
work, and (3) forced outages, in which a unit must be immediately brought offline, trips or shuts
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itself down, or when a component of the unit fails causing a ''derate'' of the unit's capacity
output.

In 2004, outages for planned work and maintenance were more numerous and Ionger in
duration than in previous years. Additional outage time was required to pcrfonu several large
scope repair and refurbishment projects required as a result of equipment and componcnt repairs

.In addition, HECO experienced gcnerating unit Equivalent Forced Outage Rates (EFORS) that
were higher than in previous years. The 2004 system average EFOR was 4.98% while the 2000-
2004 s-year system average EFOR was 2.63%. M uch of the reason for the higher EFORS was
attributable to the need to start cycling and peaking units more often and to nm them for more
hours in the year than in previous years. Bascload units were nln harder

, oftcn with derates due
to failed or damaged components because their capacity wms required to meet demand and
maintain spinning resen'e requirements. In combination, the longer outages and higher EFORS
resulted in lower unit availabilities and lower Equivalent Availability Factors (EAFs). (See
response to Rate Case Docket 04-01 13

, CA-HG28 through 31 for detailed outage statistics.)

W hile the number of starts and run hours for cycling and peaking units are expected to
continue to be high over the next several years

, at least until additional capacity is added to the
system, HECO expects the numerous repair and refurbishment projects complcted in 2004 and
plmmed in 2005 to improve the overall condition of HECO'S generating units and

, therefore, it is
expected that fonvard looking availabilities for HECO generation will improve relative to 2004
recorded availability.
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Appendix 3'.

HECO letter dated M ay 14, 2003, to the Division of Consumer Advocacy.
in response to the Consumcr Advocate's Infonnation Request on

HECO'S Adcquacy of Supply datcd January 31. 2003
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W illiam A. Bonnet
Vice p es/bent
Government and Community Aqairs

Depnrtment of Commerce and
Consum er Affairs
D ivision of Consumer Advocacy
250 S. K ing Street, 8th Floor
H onolulu, Hawaii 96813

Attention: M s. Cheryl Kikuta

Subject: HECO Adequacv of Suoplv dated Januaa 31. 2003

Hawallan Electrlc Company, lnc. . PO Box 2750.* Honolulu. Hl 96840-0001
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Dear M s. Kikuta:

Attached are HECO'S responses to the Consum er Advocate's inform ation requests
subm itted by letter dated M arch l7, 2003.

CA-m -I Ref: Adeauacv of Supplv reoort. dated Januaw  31. 2003.

Footnote 3, page 2 of HECO'S Adequacy of Supply report, dated January 31, 2003,

states that:

Also included in HECO 'S capacity planning criteria is a reliability
guideline. The guldeline states: ''Capacityplannîng analysis will
fnc/p/#e a calculation ofrisk (Loss ofLoad Probability) in yearsper
dayfor each year ofeach plan oftlle long-range opansion study.
In cases where risk is calculated to be less than 4.5years per day.
theplan will be rcv/cwcl by the Vice Preaident ofpower s'lzlpt.p and
the Presidentfor approval o-/'izâ'e ofthe plan in the study. ''

a. Please provide a discussion on the following aspects of tlze Com pany's use of
'%loss of load probability'':

1 Pleasc conlinn that HECO'S use of a 4.5 years per day factor for Ioss of
load probability represents the threshold of an allowable instance of at
lemst one day every 4.5 years where system peak exceeds the system
generation capacity.

PS*C'W1. d 41
ue %t

W INNER OFTHE EDISDN ANXWRD N $
1 wFOR DISTINGLIISHED INDUSTRY LEADERSHIP s .kr@4b %- **
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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, the Vice President of Power
Supply and President of HECO must approve the plan before it is 

usedb
ecause that lower factor (which translates into Mgher reliability) would
probably entail greater capital invesaent costs or cayital investments
being spcnt sooner than under HECO'S other generatlon plnnnlng criteria.

Please provide examples using actual or hypothetical examples of I-lECO'Sl
oss 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 the workpapers and/or
documentation used to detenmne the threshold as well as indus>  standards
relied upon, if any,

Please explain wày H'ECO has included thfs relfabilitygufdeline in ïts 
capacity

planning criteria.

d. Jn response to TGC-RHGIOOIe. 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 th=
with (HELCO'SJ current cliterion. Sooner tmit additions. whilei
ncreasing 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 detennination that the cost
to its customers of adding generation bmsed on an LOt

,P
guideline is necessary at this time

, or t'hat tlle beneits would
ouhveigh the cost.

1. Please confirm that HECO 'S Loss of Load Probability guideline is still not
part of IIELCO'S capacity planning criteria for the remsons discussed in the
response to TGC-Rm -1001e., in Docket No. 99-û207.

2. Please confinn that HECO'S Loss of Load Probability guideline is not part
of M ECO'S capacity plnnning criteria and

, if so, please explain why
HECO'S Loss of Load Probability guideline is not part of M ECO'S
capacity plnnning critelia.

3. HECO'S 2002 Evaluation Report Regarding Integrated Resource Pln
nning,d

ated Dtcember 2002 filed in Docket No. 95-û347 concluded tbat the next
generating unit is still projected to be required in 2009.

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

(b) Please confirm that HECO'S generation plazming criteria consists of
the factors listed in response to TGC-RIIGIOO7a. If HECO'S
generation plmming criteria have been revised, plemse provide the
revised criteria.

(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.

4. Please identify when the Company included tlle reliability guideline listed
above in its capacityplanning cHtelia.

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

2. A loss of load probability (LOLP) value lower than 4.5 years per day
would mean that the system is less reliable th%  it would be if the LOLP

were at 4.5 yem's per day For examyle, if the LOLP value is 2.0 instead of
4.5 jears per day, there ls a probabillty that the system peak would exceed
avmlable generation (due to forced outages of multiple unl'ts) once every
2.0 yeazs instead of once evely 4.5 years. Therefore, the system is less
reliable.

Ifthe LOLP value is forecuted to be less th=  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 intenuptïon 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 1950s and early l960s, the electric utility industry began using
probability methods in generation planning, in addition to providing for the
loss of largest unit and a minimum amount of m argin. In 1962, IIECO
commissfoned ComJnonwealth Associates, l.rlc., to conduct a study of the
HECO system and to recommend the criteria to be used for planning
generating unit additions. In its report, Commonwealth 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 less th= two in any year. Tlzis was
considered acceptable by much of the utility industry on the mainland.

J.rl 1965, the probability criterion for HECO generation planning wms added,
which specified a minimum lisk of two years per day. In 1968, in an effort to
move toward the recommended reliability level 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 âom 4.5 years per day to seven to ten years per
day would require that generation capacity be added to the system sooner such
that reserve m argins could be increased. Doing so would require a higher
comm itment of financial resources and would result in higher rates for
Consum ers.

Since 1968, the HECO generation planning reliability threshold has remained
at 4.5 years per day.

Pleue see attached reference materials for more detailed information:
i) Generation Plmming Criteria Histozy Presentation to PUC Staffk

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

Healing, 1 975 Hawaiian Electric Company, Inc. Capital Budget,

March 18, 1975. (See Attachment 3.)
iii) Commonwealt.h Associates, lnc., System Generation Reserve Study,

Hawaiian Electric Company, Limited, Engineering Report R-920,
July 1962. (See Attachment 4.)

c. HECO included a reliability guideline in its capacity plnnning criteria because
(1) probabilistic analyses provided a more comprehensive means of assessing
generation system reliability and (2) probabilistic planning methodologies for
capacity plnnning were commonly being used in the electdc utility industry on
the mainland.

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

2. Yes, HECO'S Loss of Load Probability guideline is not part of M ECO'S
capacity plarming criteria for the reuons discussed in the response to
TGC-RER-IOOI, subpart e, in Docket No. 99-0207.

e < r
' w P
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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 determine tlmt the

next generating unit is projected to be required in 2009.

@) HELCO'S response to TGC-Rm -1007, subpart a, indicated that
HECO'S capacity plmming 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

plmming criteria.

(c) If the Loss of Load Probability guideline were excluded âom
HECO'S generation planning criteria, it is estimated that the next

generating tmit would be needed in 2012.

4. Please refer to the response to subpart b above.

Sincerely,

* N

Attachments

cc: Public Utilities C' ommission

e G e*. w +
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HECO Response to CA-m -1y subpm  a.3.
HBCO Adequacy of Supply, Dated January 31, 2003

Sam ple Calculation of Loss of Load Probability for HECO

The Loss of Load Probability (LOLP) calculatson quantifies the probability that a particular
enerating system will be unable to serve a given demand. n e calculation uses the following

!
lnputs:

@ norm al capability rating of each generating unit;
* equivalent force outage rate (EFOR) for each generaling unit;
* maintenarlce schedule for each generating unit and

@ peak demand in each day.

n e calculation treats the forced outages of genem ting units as random and independent events.

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

Table 1
Characteristics of Oenerating Units in a Hypoietical System

Equivalent Forced h-service Rate
Ca aci , M W  Outa e Rate EFOR 1 - EPOR

Unit A 50 0.05 0.95
Urlit B 100 0.07 0.93
Unit C 200 0. 10 0.90

Total 350



Appendix 3
M arch 10, 2005
Page 8 of 46

AW ACHM EW  1
PAGE 2 OF 3

Table 2
A11 Possible Forced Outage States on the S

ystem

Units on Units in
Forced Outage M W  on See e
A B C Forced Outage A B C P

robabiky' ofpartkuhr StateN
one 0 X  X X  0

.95 x 0.93 x 0.90 = $ 0.7952X 50 X X 
0.05 x 0.93 x 0.90 = ) 0.0419X 100 X X 
0.95 x 0.07 x 0.90 = l 0.0599X 200 X 

X 0.95 x 0.93 x 0.10 = 1 0
.0884X X 150 X 

0.05 x 0.07 x 0,90 = 1 0.0032X X 250 X 
0.05 x 0.93 x 0.10 = 1 0.0047X X 3O0 X 
0.95 x 0.07 x 0.10 = l 0,0067X X X 350 

None 0.05 x 0.07 x 0.10 = 1 0.0004) ( i 
Sum = l 1.0000

Suppose a determ ination m ust be m ade of the probability that a 220 M W  peak dem and could notbe served witlz the given system on a particular day. First, a1I states in which there are less than220 M W  in service m ust be identifîed
. Then the probabilities of those states m ust be sum m ed.

Table 3
Probability that a 220 M W  Peak Demand C

ould N ot Be Scrved

MW  on MW i:l Probabo  of 220 M W i
nForced Outage Sewic

e State Service? Probabo0 
350 0.7952 Yes

50 3O0 0
.0419 Yes

100 250 0
.0599 Yes

200 150 0
.0884 N o 0

.0884150 2O0 
0.0032 N o 0

.0032250 100 
0.0047 No 0

.0047300 50 
0.0067 No 0

.0067350 0 
0.0004 N o 0

.0004i ! ! 1 
.0000 l Total =J 0.1032 t

Therefores there is a probability of 0
.1032, or about a 10% cbance

, that a 220 M W  peak dem andon a particular day could not be served.
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The above exam ple illustrates the calculation for a particular day. The resulting probability value
can be intem reted to m ean 0.1032 days per day that a 220 M W  dem and could not be served. The
concept can be expanded to cover a series of days.

Suppose a series of days, each w ith a particular peak dem and is considered, as shown in Table 4.
The calculation would be as follows:

Table 4
Probability that Peak D em and Could Not Be Served

Peak Demand,
Day M W  Probabo  of State
stmday l4o I l I I 0.0047 1+ 0.0067 1+ 0.0004 = 0.01 17
Monday 28o 0.0599 +1 0.0884 1+ 0.0032 l+I 0.0047 1+ 0.0067 1+ 0.0004 =1 0.1630
Tuesday 240 0.0884 + 0.0032 I+l 0.0047 1+ 0.0067 l+I 0.0004 = 0.1032
wednesday 220 I j 0.0884 I+l 0.0032 l+I 0.0047 l+I 0.0067 1+l 0.0004 = 0.1032
n ursday 26o 0.0599 +1 0.0884 I+l 0.0032 l+I 0.0047 1+I 0.0067 l+! 0.0004 = 0.1630
Fliday 29o 0.0599 I+I 0.0884 I+l 0.0032 I+I 0.0047 I+l 0.0067 l+l 0.0004 = 0.1630
sattrday 130 I I I I l 0.0047 l+I 0.0067 1+l 0.0004 = 0.01 17

l l Total =i l I I l l i ' l 0.7186

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 lo 0.72./ 7 = 0.103
or about a 10%  chance over the seven-day period.

If the peak dem and for every day of an entire year is know n, then the calculation can be
pcrformcd for thc cntirc ycar. Thc rcsult would bc cxprcssed in tcrms of days per year.

HECO uses a progrmn, called PREL to perform this type of LOLP calculations for its system .!
PREL is a module of PM ONTH, whlch is a production sim ulation computer m odel used by
HECO, HELCO and M ECO, and w hich was developed by Pplus Corporation.

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 prim mily because greater reliability values resulted in higher values so that
people could m ore easily understand the reliability num bers in term s of ''bigger is betten'' For
exam ple, a system m ay have an LOLP of 10.0 years per day under a given set of conditions and
an LOLP of 5.O years per day under another set of conditions. The system with an LOLP of 10.0
years per day is m ore reliable than the system w ith an LOLP of 5.0 years per day.
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D System Planning Department
Generation Planning Criteria Hist

oryPresentation to PUC Staff May 19: 1972

The criteria used for planni
ng the qenerating capability to

serve the predicted load has varied considerably over th
e

years. W ith each change the system was pl
anned to bave

greater reliability . Each of these changes instituted

additional capital cost to th
e company .

)

During World War 11 some of th
e company 's load was served by

Pearl Harbor Naval Shipyard and by a power barge , the
Jacona . rrom 1947 until 

about 1955: generation capability '
of the system was adequ

ate only to serve the peak load and
provide for maintenance or overhaul of each generating unït
two to six weeks each year

. ehis does not provided for a

very reliable system because at any time one of the

generating units may have a forced outaqe.

Beginnins in 1956 we began t
o add capability to tbe system

such that with tbe 'orced outa
ge of a unit in service at the

time of tbe eveninç peak 
we would stfll be able to carry

system load. At the beginning of this period w'e provided
for the loss of about 25 

mw, or the capability of our
smallest unit, and qradually increased this so th

at by 1964
we were providing for the loss of 83 

mw, the maximum
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3 capability of any unit at that time
. During this period tb

e
sy stem load grew from 204 mw to 426 

m w .

The criterion of providing f
or the loss of tbe largest 

unit
was used by mainland utilities of 

comparable size (1957 sEI
publication on system planning 

practices). small utilitie
st

ended to use a loss of larg
est unft while large co

mpaniest
ended to use a percentage 

margin.

In the late l9SO ts and e
arAy '60ts the industry b

egan using
probability methods in ge

neration planning , in addition to
providinq for tbe loss of th

e larsest m nit and a mini
m u m

amount of margin . Utilizing probability matb
ematicsz the

probability of simultaneous combinations of units bei
ng out

of service due to forced 
outage such that insuffici

ent
generating capability hTill be available to meet the 

system
peak load is computed to Sive tbe Reliability Index . Tbe
Index is stated in jzears per da

y.

7n 1962 we requesued th
e consultins firm , Commonwealth

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

t>c Hawaiian Electric sy
stem and recommend the criteria tob

e used for planning îenerati
ng unit additions . In their

raport, Commonwealtb Associate
s recommended the company w

orkt
oward an index of reliabilit

y of seven to ten yea
rs per oned

ay loss of load but not l
ess than two in any vear

.



Appendix 3
M a'ch 10, 2005
Page 12 of 46

AU ACHM ENT 2
PAGE 3 OF 3

3

In 1965 the probability criterion for 
seneration planninq

was addede whicb specified a m inimum ri
sk of two years per

day . Tbis meant that multiple out
ages of generating units

m ight necessitate interrupti
on of load one day every tw

o
years . Or, the chances of havin: to dro

p load were one in
520 on any week day .

')

Since 1968, generation planning has been at a l
evel of

reliability of 4 . 5 years per day . We planned (in 1972) to
increase the level of reli

ability to between 7 . 0 and i0.0,
as recommended by Commonwealth Associ

ates, and as considered
acceptable by Duch of. tbe utility industry on the mainland ,
as our company financing and earnings 

will permit us to do
S D .
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TESTIMONY OF J . F. RICHARDSON r ulr .
PUBLIC UTILITIES COI.tl4ISSION HEARIIIG

19 75 HAWAIIAN ELECTRIC COMPANY : INC. CAPITM  DUDGET
MARCH l B z 19 7 5

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

Hawaiian Electric Company. system was 1 ,209,400 kw . Approxi-

. 
'
. 

matelv I5% of this capacity is installed at the.Honolulu plant ,

4l% at the Kahe plant , and 44% at tbe Waiau plant . With the

present predicted system pe aks through 2979, as discussed by

Ken Stretch , we will not require additional qenerating capacity .

until 1979.
over the yearse Hawaiian Electric has developed criteria

for determining when new gener ation shouid be added to the

system . These criteria have been changed periodically as the

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

' that a higher degree of reliab iiity of service should be main-

tained . Because of the isoiation of our system from neighbor-

ing utizities for interconnectâon purposes, it has been

necessary to maintain consider ab ly more qeneration margin

than mainland utilities.

The ewo basic critcria nosx' being used for pianning <he

installation of additioncl generating capacity on the Hawaiian

Llec tri c sys te'ra are as f o lloh's :

1. Total system capacity must be equal to or greater

than the sum o-f ''khe peak Ioadz the capa'city of

units scheduled for maintenancez and the capacity

lost by the forced outage of the largest operating

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

an Index of Reli ability of at llast 1- 5 years per day .

The Index of Reli ability is derived from probability

mathematics and gives an indication of the relative probabizity
/

that there w ill be insuffkcient generating capability to mee t

the system peak load due to the simultaneous combinationuof

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

is stated in years per day . An Index of Reiiability of 4
. 5

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

will be insufficient qeneration to meet system peak ioad once
' 

yin 4 . 5 years .
$

. In 1962 we requested the consulting firm o'f Commonweazth

Associates z Inc-e of Jackson , Hichigan , to m ake a study of

the Hawaiian Electric system &nd recommend the criteria to

be used for 'pzanning qenerating unit additions . In their

report , a copy of which was made available to the Commfssion
e

Commonwealth Associates recommended the company work toward

an Jndex of Reli ability of seven to ten years per one day Ioss

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

Generation planning has two b asic objectkves. The first

is to determine how much generation will be needed in future

years e and this is where the generation criteria come into

/' tablishingplay. This objective is larçely a matter o es

sufficient future Generation reserve capacity to give adequate

system reli ability .

The second cbjective is to estab lish 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
g
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the combination resulting in khe lowest cost of ezorkricity

to the customer being the plan followed.

Generation planning meth ods revolve 'around three basic

processes : first, capacity and prob àbility calculations by

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

second , production costing simulation techniques which allow
. 

' '..

an estimate to be made of future fuel, operation, and maintekance

costs ; and third: a calcuiation of the fixed carrying charges

on investment in new generation . Tbese methods bave been

develo/ez to a high degree oi sophistication within the

industry e and Haw aiian Electric has developed its oun computer

program models to take into accqunt the uniqueness of an

isolated system .
During the next five years the generation margin will

decrease from 34% in 2975 to l5% in 1978, mnd increase to 22*

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

anticipated that our index of reliability will stay above the

4.5 years per day we h ave been able to maintain beginning in

l 9 7 0 . 

--'
'



Appendix 3
March 10, 2005
Page 16 of 46

ATTACHM ENT 4
PAGE l OF 31@

SYST EM  G E NR RA TIO N R ESERVE ST UDY

HAW A IJA N RLECTRIC COM PANM LIM ITED

Engineering R eport R -920

HAI-VA! l AN E L E CTR 5 C CO., 4 $.? (J.
(( N G ! N (-E( ('-- 17. t ) t G L I i:!$ R A Fv' Y
H O N O L U L U , 1. -f AV/A l l
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July 20 . l 9 6 2

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

D ear M r. Johnson;

Jn response to your letter of A prtl 24z 1962, to M r. W . B .
Tippy, w e have m ade a study of your generating reserves in accord-
ance w ith the scope w hich w as discussed with 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 that w e should use the eom puter program s and serviees 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 res' ults in a.n index of reliability wh ich m ust be com pared
with costs to evaluate the various plans . W hile this is the rzzost com -
prehensive approach to the problem  and the m ethod w hieh is gaining
greater acceptance, there is still a gre'at deal of judgm ent left to
determ ine the critical value of a satisfactory reliability index. A review
of experi ence and practice indicates a rather w ide range of index values
from 2 to 30 (years f or one-day foss of load) being used by various
utilities . A range of 7 to l 0 appears to be the m ode and this has been

u sed as a reference in the repott.

The conclusions given in tlae report are as follow's:

1. The H aw aiian E lectric C om pany has experienced forced outage
l'ates whieh are m uch low erthan the national average .

2. Forced outage rates over the long term  for The H aw aiian
1.24 ttutric Com pany are not expected to be significantly different from  the
11:11 ional averages on the United States m ainland for oil-f ired units of
:ci Iyji l ar design. Therefore, higber forced outage rat es should be antici -
I,:It''(1 and generation planning should be based on these rates.
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7 / 20 / G 2
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3. ' The H aw aiian Electric C om pany index of reliability for the1956
- 196 1 period based on the expected forced outage 

.rates as derived
. in this report w as lower than that norm ally considered adequate. Like-
w is e, the reliability bas ed on the low er experieneed f orc ed outage rates
w as also inadequate.

4. 'B ased on the expected outage rates
, Budget Plans 1 and 2

for the 19ù2 - 1970 period yield a higher index of reliability than hasb
een experienced in the past; how ever

, the system  reliability provided
by all plans is below the index generally considered acceptabTe.

5. lf generating units that are large w ith respect to system  loadare installed as proposed in 1he four budget plans
, a 1ow index of

r eliability m ust be anticipated unless additional reserve cap acity isi
nstalled.

It is our understanding that this repor't m ay be considered
prelim inary or Phase l to be follow ed by àtudies of alternate plansad
epending on your decision as to w hether the reserves provided by 

anyof the plans are eonsidered as satisfaetory. As a result of this study
it appears that the system  reliability rnay be im proved by the instal-l
ation of peaking capacity . It m ay even be possible to reduce 1he capital
expenditures during this period while increasing the system  reliability

.T his w ould invplve a study com paring ihe econom ics and index of relia-bilit
y of alternate plans of generation expmnqion

.

W e sbould be glad to discuss this w ith you further at your
convenienc e.

Yours very truly,

M . W estrat e
M cw /m hn
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SYST EM  GE NER A TIO N R ESER VE ST U DY

A study has been m ade com paring The H aw aiian Eleetric Com
panygeneraling reserves and system  characteristics w ith m ainland utility

reserve criteria. G eneration reserves for a ls-year period from  1956
through 1970 w ere analyzed utilizing the four proposed budget plans of
generator additions in tbe future years .

SCU P E

The Scope of this study includes the follow ing:

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

.

2. D eterm ination of expected forced outage rates for The H aw aiian
E lectric Com panyls present and f uture generators

.

3. D eterm ination of loss of load p' robabilities for a l 5 -year period
from  1956 through 1970. tksing the W estinghouse Pow ercasting Program

afor each of the four budget plans of future generator additions
.

4. N reparktion of a report analyzing the results of the study and
ineïuding conclusions .

SIT UAYIO N

'rhe H aw aiian E lectric C om pany supplies pow er to the Island of
O alnll. Jn 1S61 . the system  peak lodd w as 34l m egaw atts 

. The sys tem
genera' tion is located at the Honolulu and W aiau Stations

. F ollow ing the
19 6 1 installation of W aiau Unit 6, a 50 m egawatt unit, tlae system  net
generating capability w as 457 m egaw atts, as show n on Exhibit 1 

. W ith
the exception of ties to several plantations which bave sm all turbine-

gen erators and to tbe generating station wh ich supplies a portion of the
Pearl Harbor load (the reem aining requirem ents are purcbased from  The
Hawaiian Electric Com pany), there are no intereonnections with outside
sources of pow er.

T he annual peak loads that occurred during the 1956- l96 1 portion
or 1he study period are show n on Exhibit 2 . During this period, 50 m  ega -
w att units w ere installed in 1957 , 1959 and 19 61 , and the generation
reserves at the tim e of system  peak varied from  28 percent to 50 percent
:ts shown on E xhibit 2 .
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B ASIS O F ST U DY

The predieted peak loads, four budget plans of generator
additions, and rnaintenance schedule for this study w ere supplied by

T he H aw aiian E lectric Com pany.

P R ED ICT ED P EA.K LOA DS

. as follow s:

T he predicted peak loads for 1he yeprs 1962 through 1970 are

P redieted P eak
D oad - M wY ear

' 15 62
l 9 63
l 9 6 4
19 65
19 6 6
l 9 67
l 9 6 8
1969
1S70

369
399
430
465
502
542
585
632
683

B U X ET P LA NS OF G E NE RA TO R A DD ITIO NS

A 11 of the budget plans schedule com m ercial operation of K ahe
U nit 1, a 7 5 m egaw att. unit, M arch l , lS63. Follow ing the installation of
this unit. the various plans install three additional 75 m egaw att units or
a second 75 m egawatt unit ard two 1O0 m egaw att units. The 7 5 m egaw att
and 100 m egaw att units are expetted to have a m axim um  net capability

of 82. 5 m egawatts and 110 m egaw attsy respectively.

B udget Plan 1 , as show n on Exbibit 3, places a second 75 m ega'-
w att unit, K ahe 2, in com m ereial operation Novem ber 1, 1964. K ahe
Units 3 and 4 are rated 10O m  egaw atts each and are acheduled for uom -
naercial operation Novem ber 1, 19 66, and Novem ber 1 , 19 68. respectively.
lDxhibit 3 indicates that generation reserves increase from  about 24 percent
i !) 1 S62 to 46 percent follow ing the installation of K ahe 3 in 19 66 and sub -

s tzquently . decrease to about 23 percent in 1970.

Budget Plan 2 , show n on Exhibit 4, is based on K ahe Units 2, 3
:îtld 4 being 75 m egaw att units placed in com m erctal operation Novem ber 1.
I !1(94 . 1966 and 1966, respectively. D uring the period 1962 - 1970, see
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Exhibit 4., generation reserves increase to a m axim um  Of about 45 percent,
follow ing the installation of K ahe Unit 2 in 1964. In succeeding years, this
planl s generation reserves decrease to about 15 percent in 1970 if no gen-
eration is installed in that year .

B udget P la.n 3, as show n on E xhibit 5, placcs a Seçond 75 m ega-
w att K ahe Unit 2 in com m ercial operation M arch 1, 19 65. K ahe Units 3
and 4 are scheduled for com m ercial operation M arch 1. 1967. and
M arch la 1:6S, respectively, and are 1 00 m egaw att Nrlits. In this plan,
generation reserves for the 1962 - 1970 period vàry frorza a m axim um  of
about 35 percent, following the installation of K ahe Unit 1 , to a m inim xxm
of 23 percent in 1970.

B udget P lan 4 is based on the installation of 25 m egaw att gen-
erators for K ahe Units 2, 3 and 4. These units are to be placed in com -
m ercial operation M arch 1. 1965, l 967 and 1969 . A 5 show'n on Exhibit 6.
the m axim um  reserve at the tim e of system  peak is 35 percent, follow ing
the installation of K ahe Unit 1 in 1963, and subsequently decreases to a
na inim um  reserve of about l 5 pereent if no generatior is installed in 1970.

M A INT R NA N CE SCH EDULE

In 1he determ ination of the loss of load problbilities for the four
budget plans of generator additions, using the W estinghouse Powercasting
Program , m aintenance can be baaed on a fixed schedule. or the com puter
program  can develop a rnaintenance schedule on a copstant or m inim um
risk basis. After considering these m ethods of handling m aintenance, it
w as decided to use a fixed m aintenance schedule becauBe it elim inated
any variation in the com parison and would not penalize any of the plans.
Therefore the fixed m aintenance schedule show n on Rxhibit 7 w ms used
in this study.

G E NERA TIO N R ESE R VE P LA N M NG PRA CT ICR S

O n eleetric utility system s, it is generally tbe practice to pro -
vide sufficient generation to supply the system  load w ith an adequate

11 for scheduled and r'easonable unscheduled generator11 , :1 rgi n to a ow
f ,lll.ngfzs. ln systern planning, one of the fundam ental problem s is the
(It?t t,rm ination of the am ount of reserve capacity that is required to yield
:1 11 ncc eptable index of reliability. O n the U. S. m ainland. s everal criteria

:1 1.4 ' us ed by the m ajor utilities lo determ ine the required System generation
I'.''s t, l-ves . The three basic m ethods used for this purpos e are ( 1) largest
tylti l . ( 2) percentage reserve and (3) probability.
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LA RG EST UM T M E TH O D

O ne criterion for determ ining the proper generation reserve iy
based on m aintaining s'ufiicient generating capaeity to provide for the loss
of s om e m ultiple of the largest unit at apy tim e. H istorically, this is
perhaps the oldest criterion used for generation plnnning purposes. At
first, all com panies w ere isolated or loosely intercorm ected and had to

J
supply their own generation reserves to provide backup for forced azzd
scheduled m aintenance outages . At that tim e, it w as not econom ically
f easible for >n individual com pany to supply backup for units that F ere
large tn relasion to the total installed capacity. Therefore, sm all units
w ere installed to hold reserves to a m inim um  w hile providing for 1he
loss of som e m ultiple of the largest unit. A lso, as long as the largest
units available w ere m oderately siz ed and the dollars per kilow att
s avings were not appreciable. it w as econom ical for m any eom panies to
utilize snialler units . H ow ever, with tbe dollar per kilow att savings now
available, there appears to be a trend low ard installing larger units and
reducing 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 inter-
connected or by strengthening existing interconnections to perm it sharing
installed reserves . '

A survey of a num ber of the m ajor utilities indicated that about
15 percent still use som e m uktiple of the largest unit for determ intng
reserve requirem ents. In kom e cases. planning is based on a m ulttple
of the largest unit plus a fixed percentage (2 to 3 percent) of the estim ated
peak load. A pproxim ately 9 percent'. consider the largest unit out of servicea
a nd about 4 percent utilize 1 - l / 2 tim es the largest unit. M ost of these .
com panies are w ell interconnected w ith neighboring utilities . O nly 2 per-

t plan system  generation on the basis of the two largest units out of
c en
s ervice, and in thes e eases they are not as w ell interconnected.

PERC FCNTA G E R ESE RV E M ETHO D

. 
In the percentage reserve m eïhod the determ ination of the proper

gftlleration reserve is based on m aintaining a certain m inim tun percentage
('f ï l1e estim ated peak load as reserve capacity. As com panies becam e m ore
47 loscly interconnected to perm it sbaring of reserve capacity, it becam e
l'f':lsible to utilize the percerztage z.n ethod. This sharing allow ed com panies
1 4 1 i rlstall larger units w ithout. the inherent disadvantage of increasing their

l llstil 11 ed res erves .
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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
w here the size of new units w ill greatly exceed the reserve of the individual
com panies . The' actual percentage selected is based on the num ber and 

.

size of units. load diversity and expertence of the interconneqted com p= tes
.The perc ent age is generally betw een l 0 and 15 percent for well int

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

PR OB A R 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 athem atics allow
the system  planner to acknowledge forced outages of generation to
evaluate the relationship between system  reliability and such factors as
the size and tim ing of generation additionsa the accuracy of load fore-
castsz load duration characteristics and m aintenaaice schedules.

T he 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 with som e type of percentage
reserve m ethod as the basis of eapaeity planning. lt appears idat proba-
bility m ethods have obtained wide acceptance in the indusïry

a and that
the trend is tow ard the application of this m ethod to system  planning
problem s .

In 1be 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. At 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 owever, on utilily system s
that have a relafively sm all num ber of gene rating units , w ith the largest
u nit be ing about 20 to 30 percent of the annual peak load, the index of
l-el i ability c a.n be expected to vary considerably from  year to year

. ln
this case, an average reliability of 7 to 10 years per one- day ïoss of load
is considered adequate, provided that the m inim um  index in any one year
i s ltc) 3ow er than 2 years . per day.

f. '( ) 1$4 PA RISO N O F M E THO DS

O f the three criteria desc ribed, the largest unit and perçentage
l...)lf .l-vc m ethods of generation planning are based on rules of thum b and
..:.:I)4.I.i (tnce, which have been found to yield a.n acceptable level of service
l'' . l i IxL7i l ity. W bile these m ethods provide a straightforward approach

, they
f 1, ' I,r)1 perm it evaluation of the im portant factors in the com plex generation
,. ' .s (' l'vtt Dr oblem  .
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P robability m ethods allow the system  planner to system atically
analyze various plans of generator additions to determ ine which pla

,n w ill
yield an acceptable standard of s ervic e m ost econom ically. The applica-
tion of this relatively new technique should lead to generation plam zing
that is better than can be expected by the application of rule of thum b
m etho ds. '

A P P LTCA TIO N TO TH E H AW AH AN  E LE CTR IC CO M PA W

In the past, The H aw aiian E lectric Com pany generation planning
has been based on 1he largest unit m ethod. G eneration additions were
installed to m aintain sufficient generating capacity to supply the system
load w ith 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 ethod does
not perm it analysis of the relationship betw een system  reliability and such
f actors as the size and tim ing of generator additions.

The use of probability m ethods w ill allow T he H aw aiian R lectric
C om pany to evaluate the effect of system  variables on the required reserves.

P robability analysis will also faciiitate investigation of the econom ic balance
b etw een installed reserves and system  reliability.

FO RCE D O UT AG E R AT ES

T he value of probability calculations depends m aterially on the
reliability of the forced outage rates used. T he forced outage rate is the
fundam ental quantity on which predictions of the future perform ance of the
equipm ent are based and m ust necessarily be obtained from  previous experi-
ence w ith sim ilar equipm  ent. Thereforea it is im portant that sufficient
data is available to obtain stable forced okrtage values so that the inclusion
of additional unit data w ould not result in a significant change in the forced
outage rate.

PAST EX PER IENC E

Tbe average forced outage experienee for The Haw aiian E lectric
( 'çlllApany units is show n on Exhibit 8. This data has been accum ulated
l'ç ,1- a seven-year period f rom  1955 through 19 61 , for al1 units installed
f , l.i4',1' to 1 954, and for shorter periods for a11 subsequent units . A s indi -
' ';1 l ' '(I (4,1: Exhbibit 8, The H awaiian E lectric Com pany has experienc ed vezor
I 4 , w 1*4) l wt: #ld out age rat es .
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Several of the present units have experienced forced outages due
to stator coil failures and the m anufacturer indicates that these failures
can be expected to continue. Thus fara the failures have occurred in the
top coils w hieh are relatively easily repaired. H ow ever, f ailure of a
bottom  coil w ould result in a forced outage of considerable duration.
A lso. a11 units have integral steam  chests and nozzle eham bers. T he
m anufacturer has indicated that units of this design and operating at
steazn tem peratures of 850 F and higher are subject to cylinder tracking.
M ainland experience indicates that cylinder cracking ca.n be expected to
occur regardless of whether the unit is operated as a base load unit or
is eycled frequently. W hile no forced oulages have been experienced due
to cylinder cracking, approxim ately 80 percent of the total system  gen-
erating ûapability is susceptible to this type of outage.

In vîew of the relatively short historical record and the above
possible causes of foreed outages, the 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 The H aw aiian Eleetric C om pany
units should not be expected to be significantly different from  the industry
experience on the U . S. .m ainland for oil-fired units of sim ilar design.

RX PEC T ED FO R C ED O UTA GR  RA TR S

The expected forced outage rates for the turbine-generator-
condenser portion of The H aw aiian E lectric 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 1he various m ethods of fii-ing. Therefore, data from
a recent EK 1 survey of otl-fired units w aa obtained and used to deter-
m ine the expected forced outage rates . A lso uttlities in New E ngland,
F lorida and Southern C alifornia w ere contacted to obtain addttiona' 1

rlutage data for oil-fired boilers.

The expected outage rates for the pres ent and future generating
lllyits show n on Exhibit 9 w ere developed from  the data for turbine-
Itt'llerator-condenser group and oil-fired boilers. Exhibit 10 graphieally
. .4 $117 pares the expected outage rates w ith the 1955- l96 1 H aw aiian Electric
t'rollnl>any experience and the experienc e of 1he industry regardless of

l I 1 4 . tvpe of f ue1 .

Tt is understood that H onolulu 1 and 5 are m ultiple turbine and

1.
1. 'i l t.T' i nstallations, but w ere considered to be unit type installations
:1..114 .,p tlle probabi lity portion of the Pow ercasting Program  for The
l I ;' w:t i ial) Electric Com pany w as developed. Correspondingly. the forced
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Several of the present units have experienced forced outages d
ueto 

stator coil failures and the m anufacturer indicates tbat these failures
can be expected to continue. Thus far, the failures have occurred in the
top eoils w hich are relatively easily repaired

. H ow ever. failure of a
bottom  coil w ould result in a forced outage of considerable duration

.

A lso, a11 units have integral steam  chests and nozzle cham bers
. The

m anufacturer has indicaied that units of this design and operating at
steam tem peratures of 850 F and higher are subject to cylinder cracking

.M ainland experience indieates that cylinder cracking cma be expected to
occur regardless of wbether the unit is operated as a base load unit or
is eycled frequently. lvhile 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
.

ln view of the relatively short historical record and the above
possible causes of forced outages, the forced outage record in the future
w ill undoubtedly be higher tban past experience. In fact, over the life of
the units, the forced outage rates for The H aw aiian E lectric C om pany
units should not be expected to be significantly different from  the industry
experience on the U . S. .m ainland for oil-fired units of sim ilar design

.

EX PEC T E D FO R CR D O UYAG E R A T ES

The expected forced otztage rates for the turbine-generator-
condenser portion of T he H aw aiian E lectric C om pany units w ere derived
from  outage data com piled by EE I for the period 1956 through 1960

.

The boiler outage data that is readily available does not dis -
t inguish betw een the various m ethods of f ibing

. Therefore, data from
a recent EE I survey of oil-fired units w as obtained and used to deter-

z'n ine the expected forced oulage rates . A lso utilities in New E ngland
,F lorida and Southern California w ere contacted to obtain additiona' 1

çautage data for oil-fired boilers.

The expected outage rates for the pres ent and future generating
llllits show n on Exhibit 9 w ere developed from  the data for turbine-

Itt.llerator-condenser group and oil-fired boilers. Exhibit 10 graphically
$ 't 'lnjaares the expected outage rates w ith the 1955- 19 6 l H aw aiian E lectric
( 't'lllallany experienc e and the experienc e of the industry regardless of
! 11 4 . l yjne of f ue1 .

lt is understood that H onolulu 1 and 5 are m ultiple turbine and
1.,, ' i I 4.1* i nstallations, but w ere considered to be unit type installations
.....111 'lI tlle probabi lity portion of tbe Pow ercasting Program  for T he
I l :$u':1 i ialz Eïectric Com pany w as develoged. Correspondingly. the forced
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outage rates shown on E xhibit 9 for H onolulu l and 5 w ere derived by
considering the various capacity outage factors for each plant. W izile
the unit approaeh for these plants is not correct, it does not appear that
tbis w ill m aterially affect the resuh s of the study since this capaeity
represents a sm all and ever-deereasing percentage of the total inàtalléd
capacity and is presum ably operated as peaking capacity.

IM M A T UR E O UT AG E RAT ES

The application of probability m ethods to pow er system
problem s is an analytical approach based on best avatlable statisttcal
data. lt m ust be realized that forced outages of system  eom ponents
are assum ed to be random  events independent from  one another and
governed by the law s of cbance. A lso, probability theory only predicts
the average perform ance of system  com ponents over a long period of .
tim e. It cannot prediet 1he perform ance of a given unit in a specific year.

P revious studies that have been m ade for The H aw aiian Electric
Com pany by W estinghousè, using the Pow ercasting Program , considered
that new units w ere im m ature for one year after installation. During
this period the outage rates w ere considered to be tw ice 1he m ature

outage rate.
In thts study only average outage rates w ere used. This w as

done since the perîod of the study is short com pared to the life of 1he
units, and the expected forced outage rates w ere derived based on the
average experience during their life. Therefore, the reduced reliability
of the units during their early life ts reflected in the average outage rate

selected.

SYST E M  R E L IAR ILITY

In this study, the system  reliability w as calculated us ing the
probahility portion of the W estinglaouse R ow ercasiing Program . Jn this
program , the determ ination of lhe system  reliability is based on the
probability of the avaiïable installed capacity being adequate to m eet
the system  load requirem ents. T he 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- l 9 6 1 R EL IAB ILITY

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

M inim um

M axim um

Average

B ased on the expected forced outage ratek derived in this report,
the probability study indicated that the system  reliability wo u1d have been

' 

d a loss of load would have been expected to occur on the averagevery 1ow an
of once each year. The experienced forced outage 'rates dm -ing this rela-
tively short period w ere low er than the national average and correspondingly
the index of reliability w as higher. H ow ever, the index w as still low er
than norm ally considered adequate.

R eliability - Y ears P er O ne- Day Loss of Load
Using Experienced Using Expected

F orced O utage R ates Forced O utage R ates

0 . 5 1 0 . 2 3

7 . 6 5 2 . 8 8

2 . 87 1 . 0 1

l 962- 1970 R ELIA B ILITY

T he system  reliability provided by thc four budget plans of
generator additions during this period is tabulated on Exhibit 12 and
shown graphically on Exhibit 13. The following is a sum m ary of the
data show n on these exbibits :

M inim um

M axim um

Average

The system  reliability in 197 0 is not included in the above
lç!I I,n n! a ry. s inc e it appears that additional generat ing capacity m ay be
1. f .( 1 11 i l-ctd in that year.

R eliability - Y ears Per One-Day Loss of Load
Plan 1 P lan 2 Plan 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 . 5 5

4 . 1 3 3 . 4 3 2 . 4 5 2 . 1 1



!

ï y j! ' j -

t j !l
> l tV8 

I

- 1i t
> J
> !
* )i 7
; !
n J

.

)$ !
>

tw.-mu- .

Appendix 3
M arch l 0, 2005
Page 30 of 46

AW ACHM ENT 4
PAGE 15 OF 31

10

Based on the outage rates derived in this report. the results of
the probability study indicate that none of the four plans yields a.n index
of reliability that w ould norm ally be considered adequate. On' ly Plans 1
and 2 yîeld 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.

DISC USSIO N

' The prim az'y f actors w hich influence system  reliability in
:additzon to the forced outage rates are ( 1) num ber and size of generating

units, (2) aanount of reserve generating capacity, and (3) scheduled
m aintenance tim e . O n 'rhe H aw aiian E lectrie Com pany system  a large
portion of tbe generating capaeîty is concentrated in a f ew large units
w hich tends to deerease the .system  reliability. At the present tizfze. .
6s.tpercent of the generation consists of units that range in size from

...... 1. - .; 5 to 1 8 percent of the system  peak . This can 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 aw aiian E lectric 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 tbe tim e of system  peak. lsolated m ainland
system s generally pla.n reserves equal to twice 1he largest unit at the
tim e of system  peak wiich wi 11 increase the relative reliability of these
s'ystem s . A lso, The H aw aiian E lectric Com panyts peak load variation
curve is relatively f 1at com pared to si m ilar w intèr or sum m 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 durlng the

m aintenanee period.

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

, 
an additional case w as run for com parison pu rposes and to

dem onstrate the effeet of increasing generation reserves . P1aun 4 w as
rerun and increased reserves w ere sim ulated by reducing the arm ual
Jxeak loads by l Q pereent. In this case designated Plan 5, the reliabtlity
(lllring the 1962- 1S70 period as show n on Exhibit 12 varied from  a
'n i llim um of 8. 25 to a m axim um of 6 4. 81 years per one- day loss of load.
'I'l1e average reliability during the period w as about 24 years per day
îvlli c1A indieates that the additional reserves were greater than required to
1, l'4 )vi de an average reliability of 7 to 10 years per one- day loss of load.
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CO NC LUSION S

A s a result of this study, it is concluded that:

1 . The H awaiiam E lectric Com pany has experienced forced outage
rates which are m uch low er than the national average.

2 . Forced outage rates over the long term  for The Haw aiian
E lectric C om pany are not expected to be signifieantly different from
the national averages on the U. S. m ainland for oil-fired units of
s im ilar design. 'rberefore, higher forced outage rates should be
antieipated and generation planning should be based on these rates.

3. The H aw aiian E lectric Com pany index of reliability for the
61 eriod based on the expeeted torced outage rates as derived

l 9 5 6 - l 9 pin 'this report w as loweb than that norm ally considered adequate. Like-
w ise, the reliability based on the low er experienced forced outage rates

w as also inadequate.

4. Based on expeeted foreed outa:e rates Rudget Plans l and 2
for the 19 62-1970 period yield a higher tndex of reliability than has been
experienced in the past. How ever, the system  reliability provided by
al1 plans is below tbe index generally considered aceeptable.

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

1962 GENERâTING CApânr
,lH

Mesavatts

Ehrottle Temperature Tarbt
neAud Press

ure Name Plate NetPiant Unït D
egrees F Psiq Rating C

apabilityHonolulu l 65
1.% 265 #O(a)

. 305 7oo N3o zo 
231 9OO 65O 35 
:28 95o 1250 h

o 559 95O 125
0 50 60

Plant Totai 
2iO

Valau l

2
3
%
5
6

825
625
M
9OO
95O
95O

65o
65o
85o
8yo
1250
1250

7-5
25
e
4o
50
50

Plant Totaï

Qbtak System Capabtlity

8
18
52
52
e
57

2k7

%57

k - 10 megavatt turbines (Units 1
, 2, 3 and 6)
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Exhibit 2

ï95 6 - 1961
GENERQTION, LGND AND RESERVE CAPACITY

Unit Adâitton System .Net Peak
Rattng capabïiity . capabiiity Loaa

Year Untt Date Ng Mg Mv Mv

1956 260 zoh

1957 Monolulu 9 12/9 50 60 3Jr 227
1958 340 2%8

1959 Naiau 5 XO/9 50 &3 %0O 287

1960 Qr 313

1961 Naiau 6 7/28 50 57 %57 3kl

Reserve Ca c1t
M= of Peak

16 3?.2

1I3 :9-8

92 37 .1

2-13 39 .#.

87 27 -8

1.:1.6 31p.0
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Exhibit 3

BUX ET 17JAN 1
'Generation .Expansion Pattern

Untt Addition System Net Peak
Rating capabtïity capabiitty -Load Reserve ca cit

Year Unit Date Mg Mv Nv Mg Mw of f+ak

2962 k57 369 88 23 -8

1963 Knhe l 3/i 75 82.5 539.5 399 1:0.5 35 -2

196% K-he 2 LLl& 15 82.5 622 k3O 192 h%-6
1965 622 k65 I57 33.8

1966 rnhe 3 Xk/X lOO ïlO 732 5O2 23O :5 .8
1967 732 5 :2 I9O 35.2

1968 rnhe 4 11/1 Ioo llo 8%2 585 251 :3.9
1969 8%2 632 21O 33.2

l97o 8%2 683 i59 23.3
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Exhibit 14

BUN ET PLAN 2
Generation Expansion Pattern

Unit Addition System Net Peak
Rating Capabiiity Capability Load Reserve Ca cit

Year Unit Date Mw Mv Mu Mv Mv of Peak

1962 457 369 88 23-8

1963 Knhe 1 3/I 75 62.5 539.5 399 1:0.5 35.2

1964 Kmhe 2 11/1 75 82.5 622 %3O 292 ::.6
196: 622 %65 I57 33.8

1966 K-he 3 11/1 75 82.5 70:.5 :O2 202.5 :0.3

1967 704.5 5%2 162.5 30 .0

1968 Kmhe % 11/1 75 82.5 787 :85 902 3:.5
1969 787 632 I55 2:.5

1970 787 * 3 ïOl1 15 .2
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SUN ET IEAN 3
Generation Expansion Pqttern

Unit Addition Syskem Net Peak
Rating Camabiltty Capablïity Load Reserve Ca acit

Year Unït Date M= Mv Mg M< Mv of Peak

1962 k57 369 88 23.8

1963 Knhe l 3/l 75 82.5 539.5 399 1k0.5 35.2

196% 539.5 %3O 109.5 25.%

1965 Kmhe 2 3/I 75 82.5 622 &65 I57 33.8
1966 622 5O2 ï2O 23.9

1967 rmhe 3 3/l lOO XïO 732 5%2 19O 35.1
1968 732 585 ik7 25.1

1969 Kmhe 4 3/l ïOO IIO 8%2 632 2ïO 33 .2
1970 8h2 683 ï59 23.3
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Exhihit 6

B= ET PLAN %
Generation Expansion Pattern

Unit Addltion
Rating Capabïiity

Unik Date Mv Rg
rcfkr

! 96P

.) 6;1 (9:;

.l. 9)(5 t;

.1 f?t-..e)

J q'@/()

Kahe I

Kahe 2

Kahe 3

* e 4

515. 75 82 .5

3/I 75 82.5

System Net
Capabiïlty

%57

539-5

539.5

622

622

70:. .5

70k -5

1%1

' 787

3/i 75 82 .5

3/1. 75 82 .J

Peak
Load

369

399

:3o

h65

5o2

5%2

585

632

* 3

Reserve'ca eit
Mg or Peak

88 23 .8

1110 .5 35 .2

1o9 .5 25 .1#

1.57 33 -8

l2O 23 .9

1&':.5

119.5

ï55

to4

30 .0

20 .%

24..5

1.5 .2
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Evh ibit 7
Sheek l of 2

1906 -.1961
MAINTENANC; SCFRRULE
ueek Numbers (a)

Pzant

Honolulu
M
l

1956

29-32

3:-36

22-27

5

1957
33-3%

2.958

33-3%
112-143

37-40

9-16

30-32

2:-29

23

O

7

8

9

2

3

%

1959
O

1960

1-N

5-8

25-30

O

O

8-12

3-6

30-31

30-31

13-20

22-28

2.5-20

1961

9-11

6-8

30
* -52

31

o

.17.-1.9

O

9-20

2.1.-:.4

kaiau 14.1 - lI2

38-39

10-13

5*

.11-1.3

2.11-2.5

19-22

16-18

33

31-32

26-30

6-8
20-25

48-50

36-%0

16-19

20-23

31-35

o

o

l4l-k5

35-*

33-3:

O

5

6

Uz) Izor example Honolulu Untt 2 is on scheâuled Daintenance for the period
l:tartsng the 29th veek and extending througb the 32n1 week in 1956.
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Rvhibit 7
S'heet 2 or 2

1962 - 1970
MAM NANCE SCU DI;LE

Week Numbers

Pzant Unit 1962 1963 
- l#Ji 1965 .1966 1967 1968 1969 1970

Honoiulu l O 6-9 6-9 5-8 5 -8 5-8 5 -6 5 -6 %-6

5 32-37 I-5 I-5 l-% l-N I-N I-N 1-% I-3

7 O 20-13 :8-52 R1-k6 :7-52 Nl-%6 :9-52 :5-h8 37-39

8 8-13 l%-ï8 10-1% 9-13 9-12 9-12 9-22 9-12 7-ïO

9 1:-17 25-31 20-23 20-23 17-20 17-20 17-20 17-20 15-18

Waiau l 3-7 :9-52 :0-:3 47-52 h0-k6 :7-52 :0-:3 :9-52 kO-:%

2 3-7 :9-52 36-39 47-52 :0-:6 :7-52 40-:3 :9-52 ho-hh

3 O 39-:3 3:-35 33-36 33-36 33-36 37-39 37-:0 :5-%8

: o k%-k8 4:-47 37-:0 37-39 37-%0 %%-N8 :1-:% :9-52

5 o 32-38 28-31 29-32 29-32 29-32 33-36 33-36 3:-36

6 19-25 19-2: 15-19 14-19 13-16 13-16 13-16 13-16 Iï-I:

2

3

G 2:-27 24-28 2l-2k a2-2R 21-2% 21-2: 19-22

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

-  ap-aa an-aa ar-ao

- - sz-aa
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Exhibtt 8

1955 - 1961
EN IENCED FOROF.D OW AGE M TSS

FERCENT

Average
Annual Out e Rate Oatage

Plant Unit 1955 19.5 1957 l95 1959 19 19 l M te
Honoluku 1 10 .OO 6.75 O O O 72.ö: O ' 12.70

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

7 O 0.86 o 0.92 8.53 O 0.83 1.59

8 .0 0.77 0 1.27 O O 0 .3%

9 m - o 1.22 1.15 0.79

Waiau

. 2

3

5

o

o -k8

o

o

l o o O l.iO O

.0 2.86 o o.:t o o

0 0.k1 o.k% 0.90 o.kl 3.00

o. 0.83 o.9k O 0.82 O

-  - o.qo

o .1.6

o .5ly

o o'rk.

O .3T

o .1po
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Exhibit 9

EXPECTF,D FDRCED OUJAGE RATM

Plant

Honolulu

Unit

l
5
1
8
9

l
2
3

5
6

Tarbine
Name Piate

Rating - Mg

kO

35
1e
50

Net
Capabiiity

30
23
:2
55
Co

8
7.8
52
52
Co
57

83
83
83
1IO
63

ïïc

Waiau

Forced
Outage
Rate - 6

1- .6
I.6
1..5
1. .1;
a. .l#

7 .5
1.5
Q)
Q)
50
50

ï.5
1.5
1.
I.X
1.
I.%

I.6
1.6
1.6
I.8
2.6
I.8

Kahe I
2
3
3
h

75
75
75
IOO
75

lOO

R> eln #N
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Rvhibtt .:k0

COMPARISON OF FORCED OUTAGE RATES

2.5

2.O jNpuszay Exlpgafgx cE 
....NALL FUELS 

- -
A  .

A

AW. .
j I.5 

INotls-rqy-ExpEnlENcE)!! 
oIL FIRED FURNACE

: I.o
- wAIAu. zQ 

uos. :ï
2

O .5 
wajxu s
H()il. 6 XXNZ l

AWAIIAN E LECTRIC COM PANY
XPERI EN CE

O
25 50 7 5 IOO

TOR BINE NAM EPLATE RATI NG
MEGAWATTS

C h. 1 nc. R - 92.0
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Rxhibit 11

1956 - 1961
SYSTEM RELIABILITY

Year

1956

1957

1958

1959

1960

2961

Years Per One Day Loss or Load
Expertenced Expected
Outage Rates Outage Rates

1.70 0.63

O .97 O .37

7 .65 2 .88

o .59 O .23

5 .82 l .63

o .51. O .3o
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Exhtbit 12

; *;'

1962 - 1970
SYSTEM RELIABILITY

Year

:962

1963

196%

1965

1966

:967

1968

1969

*970

Years Per one Da Loss or Load
Plan l Pian 2 Pïan 3 Pian Plan 5 (a)

2.:8 2.:8 2::8 2.:8 17.57

2.12 2.12 2.12 2.12 13.90

2.51 2.51 0.96 0.96 . 11.12

5.62 5.62 3.02 3.02 29.87

2.42 2.41 .1.33 1.33 11.22

8.02 5.90 :.22 3.55 6:.81

2.73 1.88 1.:9 0.75 9.:4

7.13 :.50 3.99 2.68 50.25

1.35 0.29 1.35 0-29 8.25

(a) Plan 5 is the same as Plan k except that peaking capaciDy equal
to ten percent of the nnnual peak ioad has been installel.

n n n n
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Rvhibit' 13# # .

1956 - 1970
STSTEM RELIABILITY

RELIABI LITY IN YCARS FOR
oNE öhY LOSS OF LDAD

!.o . .I
B.O BASEO ON OUTAGC .

RATES E PEHIENCED pLA N a
G .0

! ,I l l ' î ?

4.o PLAN $ a 2. :l , 1 z
l / l & î zl ' 

!. îl l l Jz l
l . .. '' h ?' tl l . ,, î , $. '

2.O /' N % /.
l / q z $ t 1l l 

q l ?. ,
N / l I . .. g IX l l PLAN 3

I I ,N 
. 

:
l.J LA& 3 a

t l ,
O.B I PLAN 4 :l

o s ' l

0 .4 .

y . .
BASEO ON EXPECTED
O TAGE RATES

O.2

Iqsl 5e sO 62 64 66 6e TO

Y eAR

C * Ia4 R -' 9 20
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Appendix 4:

Factors Affectinc HECO Canacitv Planninq

Actual Dailv Load Versus Forecasted Loads

As mentioned in Section 3.2, factors such as the schedule for implementing large
commercial and residential development projects, the time of year, weather variables (such as
rainfall, cloud cover, humidity, winds, and temperature) and their load impacts, and changes in
residential and commercial use affect the actual daily load.

HECO does not fbrecast its load to be an S'upper bound'' of what future loads could be.
HECO'S actual load may be higher than the forecasted load.

2. Non Disnatchablc As-available Enercv

Rcsources in this category include the energy provided under as-available energy
contracts such as those between HECO and the Tesoro and Chevron relineries. A key
characteristic of non-dispatchable as-available resources is their unpredictable vaziability.
Because energy providers arq not under contract to provide specific amounts of capacity or
cnergy at scheduled times, the amount of capacity they will provide at a given time calmot be

quantified.

Because a portion of Tesoro, Chevron and Pearl Harbor's load is served by their as-
available generators at the time of the system pcak and because HECO would need to serve that
load had their generators not been running, HECO includes this additional load in its peaks for

capacity plmming pumoses.

3. Actnal CHP Imnacts Versus Forecasted Imoacts

Through market analysis. discussions with prospective CHP customers, and estimates of
regulatory review and approval times, HECO developed a forecast of utility CHP program
impacts. W ith this forecast, along with estimates of the overall potential CHP mmket, a
complementary forecast of non-utility CHP projects was also developed. There is a signiticant
degree of uncertainty in forecmsting the CHP market, whether it is for HECO CHP projects or
non-utility CHP projects. All prospective CHP projects are subject to customer desire and
support, which can be extremely variable. A CHP system under development by the City and
County of Honolulu for their Kapolei Hale facility was cancelled in January 2005 by the City,
evidence that CHP projects are subject to changes in customer sentiment.

Site-specific factors also add uncertainty, as they may afrect the feasibility of moving

fonvard Qn a project even when the desire for CHP is strong. As an example, the largest
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potential HECO CHP project that was included in the June 2004 11V-3 CHP forecast, the
Outrigger Beachwalk CHP project, was determined to be infeasible in late 2004 due to technical
and economic reasons.

In addition, the ability of the utility to offer CHP to customers on a regulated basis has not
been detennined. W hile the Commission considers distributed generation policy issues in
Docket No. 03-0371, the resulting uncertainty can affect customcr support for a utility CHP
system, as was the case with Pacific Allied. HECO'S first proposed CHP projcct, for Pacilic
Allied Products, was terminated by the customer on February 9, 2005 due to schedule
uncertainties resulting from suspension of HECO'S application (see Order No. 21555, issued
January 21, 2005, suspending HECO'S Rule 4 Application for its CHP project with Pacific Allied
Products). No utility CHP was installed in 2004, and it is unlikely that any HECO CHP will be
installed in 2005.

However, notwithstanding the aforementioned uncertainties negatively impacting the
CHP forecast for 2005, short-term CHP forecasts in the years beyond may also move in the
positive direction driven primarily by proposed major new facility dcvelopments. For example,
the recent announcement of major development in the Ko Olina area, including several hotels
and an aquarium, prcsent significant additional CHP potential for Oahu.

4. Actual Enerzv Efsciencv DSM Imnacts Versus Forecasted lmnacts

There are risks that the Company's enhanced energy efficiency DSM programs will nct
achieve projected peak load reductions. Those risks include time Iags in thc regulatory approval
process arld lower customer participation in the programs due to factors such as inadequate
awareness about their energy options and about the urgency of the capacity situation. If
approvals to implement the enhanced energy efficiency DSM progrmn are delayed and/or
customer participation in these programs is lower than estimated, impacts from these DSM
programs will be delayed and lower tban estimated, ultimately resulting in higher peak loads.

5. Actual Load M anaqement DSM Imoacts Versus Forecasted Imnacts:

There are risks that the Company's load managcment DSM programs will not achieve
projected peak load reductions. There is a risk of lower customer pm icipation to the Residential
Direct Load Control program due to t-actors such as inadequate awareness and/or the risk of
lowcr customer participation in the Commercial & Industrial Direct Load Control program due to
the challenges of acquiring the necessary permits for the use of customcr owned emergency
generators to provide stand-by generation to backup their intenuptible loads.
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6. Actual Outace Schcdule Versus Forccasled Schedule

Maintenance scbeduling is perfbnned by the HECO Power Supply Operations and
Maintenance Department. M aintenance scheduling can be expcctcd to change sevcral times over
the year because oroperational factors. Each year, a five-year schedule is devtloped to plarl for
generating unit outages required to complete necessary maintenance, overhauls, inspections, and
capital project installations. Throughout the year, as cquipment components fail such that
corrective maintenance needs to be performed, additional maintenance or repair beyond what was
originally plmmed is required, resulting in the need to revise and update outage schedules.
However, revisions to the schedule are limited by constraints in manpower availability to
perfonn the repair work, material and replacement cquipment fabrication and delivery lead times,
regulatory constraints which require periodic inspections within a set timeframe, and the need to
have enough generation available to meet the expected load. Depending on the magnitude and
timing of the additional outages required, changes in the outage schedule may result in higher
risk to the systcm by having less than desired gencration reselwes available to meet HECO'S
spinning reserve and quick load pickup needs or to keep the LOLP above the 4.5 days per year
reliability guideline. In the event planned capacity is delayed, rearranging maintenance
schedules should be considered as a measure to mitigate the effects of delays in installing
generation or acquiring the peak reduction benefits of energy efficiency DSM , load management
DSM or CHP. However, deferring maintenance or rearranging maintenance schedules cannot
avoid or permanently defer the need for additional generation under a reserve capacity shortfall
situation, and despite short-term benefits, may over time increase generating unit EFOR with a
resulting decrease in generation system reliability in the long run. (HECO plans to provide in its
response to CA-IR-42 in the Rate Case Docket 04-01 13, an example of how the actual
maintenance schedule can be substantially different from the planned maintenance schedule.)

ln addition, as the overhaul and capital replacement work for W aiau 9 continues, findings
that could only be made during the disassembly of the turbine have resulted in unanticipated
additions to the scope of work. Further, HECO has experienced several material delivery delays
for the exhaust duct refurbishment work. As a result, HECO now estimates that the outage for
W aiau 9 will continue through the end of M arch. The ionger than planned outage of W aiau 9
will have an impact on the scheduling of other gencrating units for the remainder of the year.
The Power Supply Operations and Maintenance Department is evaluating adjustments to the
overhaul schedule to accommodate the overhaul extension of W aiau 9.

7. Assumed EFOR

Even with timely and prudent maintenance practices, a1l generating units are subject to
forced outages. Thcre is also a risk of multiple forced outages on a given day. Statistical or
stochastic analysis may be appropriate for longer-term analyses; however, on a day-to-day basis,
fbrecasting whether or not forced outages are likely to occur is very dim cult to quantify.
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EFOR is an indication of the probability that a generating unit will be unexpectedly
forced out of selwice due to an unforeseen problem with the unit. Projections of EFOR for each
unit are based on f'actors such as the historical EFOR of the unit and maintenance work that was
recently done or will be done to improve the expected reliability of the unit

.

ln 2004, recordcd system average EFOR for all HECO units was 4.98 % on a weighted
average basis for actual M W h contribution for each generating unit. This recorded system
average was higher than the average of the five plior years (1999-2003) of 2.34 %. Several
extended deratings of Honolulu 8, Kahe 3, Kahe 5 and W aiau 8 were significant contributors to
the 2004 system average EFOR. These derates were longer than nonnal btcaust HECO could
not afford to take these derated units out of service immediately due to the tight capacity situation
encountered throughout 2004.

For this AOS, forward looking EFORS for each HECO generating unit were developed by
reviewing historica! EFORS and when applicable, adjusting these EFORS to account for the
expected condition of major generating unit components as a result of recently complded or
soon-to-be completed overhaul and refurbishment work

. Based on this process, the forward
looking system average EFOR f0r the 2005-2009 period is 2.89% (weighted by the estimated
2005 MWh contribution for each generating unit). The fonvard looking EFOR for each EPP is
bmsed on a review of historical EFORS and contractual availability requirements for PPS

.

(HECO plans to provide additional details on how it establishes projections for forward looking
EFORS in response to CA-m -130, in HECO'S rate case, Docket 04-01 13.) Collectively, thesei
ndividual unit EFORS represent the base composite EFOR used for this AOS.
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Appendix 5:

Alternate Scenario & Sensitivity Analysis of Systcm Risk

Altemate DSM and CHP Scenario

Because there continues to be significant uncertainty regarding the timing and magnitude
of the peak reduction benefits of HECO'S proposed enhanced energy efiiciency DSM program,
the load management DSM programs and the proposed CHP program, HECO considered a
scenario where the impacts occur later and are lower than currently estimated.

HECO developed an alttrnative DSM and CHP scenario that uses the assumption that
residential and commercial load management impacts are lower than those acquired in the base
case by 25% and 20% respectively. Such a scenario could arise, for example, ff (l) customer
acceptance and/or awareness is less than expected in the case of the residential programs, and
permilting constraints limit the use of cmcrgency generators in the commercial programs) (2)
HECO'S proposed enhanced energy efûcicncy DSM  programs are not approved and, in their
place, DSM propams with lower impacts (similar to impacts estimated for its existing programs)
are continued; and (3) HECO'S participation in the CHP market is not allowed. The combined
peak rcduction benelits would be reduced significantly in this scenalip. Table A6 below
provides the cumulative difference in load reducing impact under this alternate scenario. It
results in a decrease in generating system reliability and an increase in reserve capacity shortfalls.

Table A6:

Comparison of the Base and Alternate DSM  and CHP Scenarios

Cumulative Impact (MW3
Year Base Alternate DSM and CHP Scenario Difference
2004 4 4 0
2005 16 12 -4
2006 40 28 -13
2007 64 40 -24
2008 86 52 -34
2009 102 58 -44

1.1. Altemale D-sM  and cHp scenario Generation swtem Reliabilitv Analvsis

Table A7 provides the generating system reliability and reserve capacity shortfall

under this alternate DSM and CHP scenmio.
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Table A7:
Generation System Reliability and Resel'vc Capacity
Shortfall for the Alternate DSM and CHP Scenario

Generation System Reserve Capacity
year aeliability j

j ufajj (xjwlS o(
years/day)

2005 1.1 -60
2006 0.8 -80
2007 0.5 -100
2008 0.7 -80
2009 0.4 -1 10

It should be noted that Table A7 does not include the effects of the addhion of the CP
combustion turbine in 2009 to assess the generation system reliability and rcserve capacity
shortfall.

1.2. Altemate DSM and CHP Scenario Rule 1 & Rule 2 Analvsis

Table A8 below provides reselve capacity shottfalls to meet the Rule 1 and Rule 2
planning criteria for the Altemate DSM alld CHP scenario.

Table A8:

HECO Rule 1 and Rule 2 Capacity Shortfalls
(Alternate DSM and CHP scenario)

HECO Rule 1 Shortfall HECO Rule 2 Shortfall
Year M M
2005 -24 -65
2006 -7 -47
2007 -30 -70
2008 -30 -70
2009 -5l -91
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As shown in Table A8 for this scenario, beginning in 2005 there would be occmsions in
which thcrc is an insufficient amount of reserve capacity to meet HECO'S loss of largest unit
requirement (Ru1e 1). The 24 MW HECO Rule 1 reserve capacity shortfall and 65MW
HECO Rule 2 reserve capacity shortfall are due to coincident outages planncd for W aiau 10,
H-POW ER, and Kalaeloa (see page 14 of thc report). These values are similar to those
provided in Table 6 as load reducing impacts from energy efficiency DSM , load
management DSM and CHP are very similar in base and altemate cases for 2005. However,
the reserve capacity shortfalls grow faster in this lower DSM and CHP scenalio as a result of

the higher peaks projected for this scenario.

It should be noted that Table A8 does not include the eftkcts the addition of the CP
combustion turbine in 2009 to determine the Rule 1 and Rule 2 shortfall.

2. Alternate DSM  and CHP Scenario with EFOR Sensitivitv Analvsis

2.1 . Altenmte DSM and CHP Scenario with EFOR Sensitivitv Reliabilitv Guideline Analvsis

As mentioned previously, HECO'S generating system reliability guideline is affected
by the EFOR assumed for each cxisting generating unit. As discussed in Appendix 4, Section
7, it is difficult to forecast EFOR. Because of the uncertainty of future EFORS, HECO
evaluated a scenario based on a higher EFOR.

Table A9 below provides the impact to generating system reliability and reserve
capacity shorttkll if Ibrecasted EFORS for existing generating units (both HECO owned and
PPI are increued by 20%. It should be noted, as Tablc A9 illustrates, that the relationship
between EFOR of units and generating system reliability is non-linear and that increase in
EFOR results in a comparatively larger reserve capacity shortfall. This is due to the actual
calculation involved in determining LOLP.
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Table A9:

Reselwe Capacity Shortfall, 1ow load management
DSM , energy efficiency DSM , no utility CHP, and 20%

hi her EFOR

Generation System Reserve CapacityY
ear Reliability (years/day) Sbortfall (MW )

2005 Q.1 -9O
2006 0.5 -1 10
2007 0.3 -120
2002 0.5 -1 10
2009 0.3 -130

Table A9 does not include the effects the addition of the CP combustion turbine in
2009 to assess the generation system reliability and reserve capacity shortfall

.

2.2. Altemate DSM and CHP Scenario with EFOR Sensitivitv Rule 1 and Rule 2 Analvsis

Because HECO'S Rule 1 and Rule 2 criteria are detenninistic and do not take
into account the reliability of each tmit

, a high EFOR sensitivity analysis has no
impact on the amount of excess or deficit capacity available on the HECO system t

o
meet Rules 1 and 2.
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Appcndix 6:

Reserve Capacity Shortfalls and Generation Slmrtfalls

Reserve Capacitv Shortcalls

Reserve capacity shortfall is delined as nQt having cnough reserve capacity from finu
capacity resources on the system to maintain generating system reliability at or above 4.5 years
per day reliability guideline in a given yean It is equal to the amount of additional firm capacity
required in a given year to restore generating system reliability above the 4.5 years per day
reliability guideline. A reserve capacity shortfall does not equate to a generation-related
customer outage. However it does incre%e the likelihood of a customer outage due to gencration

shortages.

For planning pumoses. projections are used to forecast the need for additional generation
and the timing of future resource additions. Factors that aftkct these projections include (1)
actual versus forecmsted peak demand, (2) actual versus forecasted energy efticiency DSM, load
management DSM, and CHP impacts, (3) planned maintenance schedules and how actual
maintenance schedules deviate from forecasted plans due to operational and condition
assessment factors, and (4) the actual condition and reliability of existing generating units.

The calculation of reserve capacity shortfalls does not take into account the availability of
u -available resources such as intermittent output from the Tesoro or Chevron refineries.

As indicated in Section 4.2, the LOLP analysïs takes into account factors such as
expected daily peak demand, numbcr and sizes of generating units, the planned maintenance
schedule, and the forced outage rates of each generating unit. The LOLP analysis takes into
account the possibility of multiple unit outages

For plannillg purposes, projections are used to forecast the timing of future resource
additions. The following factors aftkct reserve capacity projections:

@ Daily Peak Forecast

@ Normal Top Load Ratings and Number of Generating Units

@ Planned M aintenance Schedule

@ Equivalent Forced Outage Rates ($:EF0R'') of Each Generating Unit
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2. Generation Shortfalls

Generation shortfall is defined as not having sufficient capacity on the system to meet theexpected load. Outages due to generation shortages may occur with generation shortfalls, but
othtr fktors necd to be considered before any assessment of outages due to generation sholtages
can be made.

Other factors must be considered when making an assessment of the possibility that
available generation will be insufiicient to serve the system load (i

.e., that rolling blackouts willh
ave to be implemented). These factors include the availability of non-firm resources (such as
the output of the Tesoro and Chevron relineries)

, differences between actual and forecast peaks
(which are impacted by factors such as weather), differences between actual and normal unit
capabilities (due to such factors as temporary unit deratings, ambient conditions in the case ofW
aiau Units 9 and l0, and the overall condition of the units)

, and differences between actual and
planned maintenance schedules (maintenance outages may be extended or shortened

, dcpending
on circumstances).

For planning purposes, projections are used to forecast the timing of future resource
additions. Factors that affect whether or not there is adequate generation to m eet the load are
more complex than those that affect reserve margin shortfalls

. Thtse factors include thef
ollowing:

@ Actual versus Forecasted Peak and Actual load management DSM and en
ergyefficiency DSM  Penetration

@ Condition and Reliability of Existing Units

@ Availability of Non-Dispatchable As-Available Resources

#
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William A. Bonnet
Vice Presiden?
Governmenl and Corrlmt/rl/ty A'fairs

Janumy 31, 2005

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

465 South King Street
Kekuanaoa Building, lst Floor
Honolulu, Hawaii 968 13

Dear Commissioners'.

Subject: Adequacy of Supply
Hawaiian Electlic Companv. Inc.

In accordance with paragraph 5.3a of General Order No. 7. HECO'S Adequacy of Supply

Report CWOS Rejorrl is due within 30 days aûer the end of the year. HECO respectfully
requests an extenslon to no later than March 15, 2005 in which to submit its AOS Report.
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In general, thc AOS Report assesscs the adequacy of central station generation (including
5:1.11 purchascd power) to serve forecasted loads. as those loads are reduced due to the projected
impacts of energy efficiency demand-side management (ççDSM'') programs, load management
programs, and customer-sited combined heat and power systems ($ACHF'), during the next three
years. HECO requests a delay to file its A0S Report until no later than M arch l5, 2005, because
HECO is in the process of updating (1) the plmmed maintenance schedules for 2005-2007 (which
affect the availability of central station generation), (2) the expected outage rates for central
station generation (which affect the adequacy of reserve margins), (3) its CHP projections (given
tbe current state orthe proposed CHP prop'am. Rule 4 contract applications and generic
distributed generation docket). and (4) the start datcs for its enhanced tnergy efticiency DSM
programs (which are the subject of its pending rate case.) Tht Consumer Advocate does not
object to this request.

Very truly yours,

' a j-

cc: Division of Consumer Advocacy
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W illiam A. Bonnet
Wce Presfdenl
Government and Community A/fajrs

March 31, 2004

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:

=  %
c  D

0 0 Dr= =
- - >

X a  =  -
a- =
- c -- D
=- D-r D
D -=  -d

-  cm F
(. r)

=

Subject: Adequacy of Supply
Hawaiian Electric Comnanv. Inc.

In accordance with paragraph 5.3a. of General Order No. 7, HECO'S Adequacy of Supply
Report is due within 30 days after the end of the year. 0n January 30, 2004, HECO requested an
extension of time, to no later than M arch 31, 2004, to file the Report. The extension of time was

needed to allow HECO to incojporate the results of its new sales and peak load forecast, which
was under development at the tlme in conjunction with its lntegrated Resource Planning process,
in the reserve margin estimates for the 2004 - 2006 future period covered by the Adequacy of
Supply Rcport. The Commission granted HECO'S request for extension of time on February 9,
2004. This report incomorates the results of HECO'S February 2004 long-tenn sales and peak
forecast.l

HECO respectfully submits the following infonnation pursuant to paragraph 5.3a. of
General Order No. 7.

Peak Demand and Svstem Caoabilitv in 2003

HECO'S 2003 system peak occurred on M onday, October 27, 2003 and was 1,284,000
kW -gross or 1,242,000 kW -net based on net HECO generation, net purchased power generation,
the peak reduction benefits of energy efticiency demand-side management prop'mns
implcmented in mid-1996, and with several cogeneratorsz operating at the time. Had these
cogenerating units not been operating, the 2003 system peak would have been 1,305,000 kW -
gross or 1,263,000 kW -net.

' A summary of the February sales and peak forecast is shown in Attachment 1
, page 1 .

2 At the time orthc pcak, ccrtain units at Tesoro, Chevron, and Pearl Harbor were twncrating an estimatcd 21,000
kW of powcr. .3 d',:

cc 9 'R 'X
WINNER OF THE EDISON AWARD $lk . j
FOR DISTINGUISHED INDUSTRY LEADERSHIP 1 vr e
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HECO'S 2003 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 Hawaii, Inc., and (3) H-3
POW ER. Oahu had a reserve margin of approximately 28% over the 2003 system net peak.

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

capability.

Februaw 2004 Peak Forecast

As indicated in HECO'S letter, datcd Janualy 30, 2004, requesting an extension of tim e to
file this report, load is expected to grow at a rate faster than previously forecasted over the next
five-year period, although there may be a tempormy lag due to the deployment of troops from the
25* Infantry Division at Schofield to lraq. Table 1 shows a comparison of the forecasted peaks
for the peliod 2004-2006 in the August 2002 long-tenn peak forecast and the February 2004

long-term peak forecast.

Table 1
Comparison of Forecasted Peak Loads

(With Future DSM4 and Utility CHP and lmpacts of Third Party CHP and Rider 1)

August 2002 Forecast February 2004 Forecast
System Peak System Peak Increase in Peak Forecast

Year net k'W net kW (kW)
2004 1,263,000 1.279,500 16:200
2005 1,273,900 1,309.000 35,100
2006 1,286.100 1,334,200 48,100

The major reasons for the higher forecast peaks are a more optimistic near-tenn economic
outlook and substantial new project loads associated with military fonvard deployment,
transformation, and housing privatization. As shown in Attachment 1, pages 2-3, the local
economic outlook has improved since the summer of 2002. Major military forward deployment
and transfonnation projects are shown in Attachment 1, page 4. The August 2002 forecast did
not include these new military project loads.

The year 2003 provided a solid foundation for economic growth. However, while
housing construction and consumcr spending were sources of strength, toulism provided only

3 The reservt margin calculation takes into account the 4,000 kW intenuptible load served by HECO.

4 HECO'S energy cfliciency DSM and load nu-magrment programs,

*< r
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nominal growth. With a rebound in visitor figures expected this year, al1 three major scctors
(tourism, constnlction, and military spending) are forecasted to contlibutt to economic growth in

2004 and beyond.
Strong U.S. cconomic growth, as sbown in Attachmcnt 1 page 5, should support an

expansion of domestic visitors to the islands. Visitors from Japan should grow in doublc digits
since evcn the continuation of late year 2003 visitor levels would be m uch improved from the

depths experienced just prior to and during last year's war in Iraq.

Construction should be even Lettcr than last year. W ith a growing economy, interest rates
projccted to lise only slightly (as shown in Attachment 1, page 6). and a shortage of hcusing, the
residential market for new and re-sold properties will remain hot. ln addition, at least four high-
rise condominiums will be under construction. Construction began on the Hokua Condo in
Kakaako in November and was expected to start on the Koolani, M oana Pacilic, and Lanikea in
early 2004. W aikiki is also undcrgoing revitalization as older apartments and older, off-beach,

hotels are renovated into residential and time-share properties.

1 will current militaryher huge boost. NOt On yhousing will provide anot but also theM ilitary 
. w cx-uafqwsla and pearl Harbor,

life projects contlnue at ovnwnwav- - iII starttnlction quality of in construction alone, wcons ts worth $3.5 billion, housing privatization projec , , ( to renovate and replacemilitary s 
b0th the Anny S contracActus Lend Lease WOn riod of 5earing up this year. . tract for 1

,350 homes Over a PC: 
(j the Air Force s con than00 homes over 10 years, an , t to renovate and replace more7

,7 the Navy s contrac
i M ilitary Communities won ide about $85ears. Hawai king with the Navy to Pr0VY 

yluor Hawaii also is wOr is Point,1 900 homes over 4 years. ta1 property at lroquo' 2 1S1O d, O d Will Oversee reni -build projects on F0r j:e developers becausemillion in des gn m icularly favorable to t
l a A1l of these contracts are P tes andPuuloa, and Kalae o . t to the vagades of interest ra ,truction is not subjec I asof funding is secure, cons ted to begin ms ear ythe source constnlction is expects are not an isstle.tkderal land' entitlemenbeing on

April 2004.
The mililary is preparing for the basing of a squadron of eight C-17 cargo planes at

Hickmn Air Force Basc, and the transformation of one brigade of soldiers into a Stryker Brigade
Combat Team at Schofitld. Congress and the President have already approvcd funding fQr the
Iirst phase of infrastructure and facilities construction to accommodate the new missions.
Subsequent phases of construction are included in the proposed FY05 military constntctioc

budgct.
In contrast, the decision to homeport an aircraû canier at Pearl Harbor has not been

made. There are several reasons why a canier homeport will not likely occur soon: the location
of the canier air wing remains unresolved, an E1S process and infrastructure improvements must
be completed, and housing f0r the crew and families must be identified. Therefore, a

homeported carrier is not expected for anotber 5 years.

,e <w
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The impact of the military construction program on the economy will be immense. State
construction put-in-place is expected to grow over 17% in 2004 after a 7% increase last year. It
has been estimated that over time, more than 12,000 direct blue and white collarjobs will be
added. Furthermore. this does not include the trickle down effect in other sectors that will result
from the additional spending by the new job holders.

On the other hand, the military will also have a tempormy negative effect on the economy
when over 8,000 soldiers dcploy to lraq and Afghanistan this year for 12 months. An unknown
number of families also will depart for the mainland when thelr spouses are deployed. Estimates
of the number of families that will leave range f'rom 10% to 40%.

Schofield Barracks is not the only base affected by deploymcnts. Kaneohe M arine Corps

Base Hawaii has a ''steady state'' deployjqent of approximately 2,000 Marines and expects
another 500 this year. Nearly 400 Hawall Army reservists are expected to leave for Iraq in
M arch 2004. According to the Hawaii National Guard, about 2,100 Hawaii Guardsmen may be
sent to Iraq sometime in 2005. The 8,000 Schofield soldiers are scheduled to return to Hawaii
early that year.

Overall, however, the outlook for tourism, construction and the military results in an
optimistic forec% t for the Hawaii economy and relatcd growing demand for electricity.
Attachment 1, page 7, compares the forecasts from a number of local economists for 2004. Note
that a1l ap'ee that (1) the visitor industry will rcbound this year, (2)job growth will continue to
grow at around 2%, and (3) real personal income will grow about 3% or better. Although none
of the forecasts shown venture beyond 2004, one thing is certain - military construction will
contribute billions of dollars to the economy for many years to come, providing stability in a
sector that has traditionally been strongly cyclical and adding to the increasing demand for
electricity. DBEDT'S economic projettions (Attachment 1, page 2) also point to a positive
outlook for the local economy. LoF interest rates continue to drive a boom in housing and
commercial construction. This will boost the demand for electricity both during the construction
phase and later when the facilities are occupied. Combined with a national economy that is
cxpcctcd to accclcrate, and barling the occurrence of domestic terrorist activity or another SARS
scare, the outlook for the local economy is very good and electrical load is expected to p-ow
faster than previously forecmsted.

Estim ated Reserve M arcins

Attachment 2 shows the expected reserve margin over the ncxt tkee years, based on
HECO'S Sales and Peak Forecast, dated Febl'uary 26, 2004, and on HECO'S latest estimate of
forecmsted DSM impacts for 2003.

e < r
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Imnact of Hiaher Peak Demand Forecast

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

The total capability ofthe .5',,p.î/cl?l plus t/pc total tzllloupll ofiltterruptible Ioadz ??;lf.ç/
at a1l J/z);(?.ç be cfz//c/ to orgreater SlJ?l the â.l/??l??;clïo?l ofthefollowingl

a. #;c capacity ?lcetfcff to â'erk'c tlle eâ.//??lc/c# system peak load;

!). tlttt t?fl/p (J ci> ()./- tl3 c l/?lf/ ? clt trtflf/tlffz/-tl r /,1:1 itlt (rzlf'l; t:Lt,' (/,14/

c. the capacity that wottld be Iost b.p tlleforced outage oftlle largezt unit ïa
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 interruptible loads.

Also included in HECO'S capacity plmming criteria is a reliability guideline. The

guideline states:

''Capacityplantting analysis will fzlcllfde a calculation ofrisk (L on ofL oad
Probability) //1 yearsper dayfor eaclt year ofeach r/ca oftlle long-range
e-vtza-çiozl study. JH cases where risk is calculated to be less #lc?, #.J years per
day tlleplan 'W# be reviewed by the Vice President ofpower u1#/@ and //1,
Presidentfor approval ofuse o-ff/lepltz?l in the .:/1/#A. ''

HECO applies this guideline in determining the need date for new f1:1r1 capacity.

In HECO'S 1R.P-2 Evaluation Report, Iiled with the Commission on December 31, 2002,
pursuant to PUC Order No. 19689, in Docket No. 95-0347, a modified preferred plan was
established. The modified preferred plan reflected the effects of changes in assumptions that
occurred between Janum'y 1998, when HECO'S 1.H -2 was filed, and Decembrr 2002, when
HECO'S m P-2 Evaluation Report wlls filed. The supply-side of the modified preferred plan
called for: among other things, installation of a simple cycle combustion turbine in 2009. The
2009 necd date was determined using the August 2002 forecast, part of which is shown in Table
1 above, and by the application of the reliability guideline.

W ith the February 2004 forecast, which is higher than the August 2002 forecast as
indicated in Table 1, HECO'S analysis indicatcs that generating system reliability will fall below
the 4.5 years per day reliability guideline begitming in 2006, assuming that no new central-station
generating capacity is added from 2004 through 2006, even if:

e< r
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forecasted peak reduction benefits (estimated at 1 1 M W for 2004 - 2006) from
continuation of existing energy efficiency DSM programs are acquired

,2. proposed peak reduction benefits (estimated at 28 MW for 2004 - 2006) from the two
load management programss are acquired

, as forecasted in their respectivc
applications; and

3. proposed utility CHP impacts (estimated at 8 MW for 2004 - 2006) occur as
forecasted in Docket No. 03-0366.

Should the forecasted peak reduction benefits from these programs not occur
, then the generating

system reliability is expected to fall below the 4.5 years per day reliability guideline threshold
soontr than 2006.

Assuming that the aforementioned forecasted peak reduction benefits from these
programs do occur, it is estimated that about 30 M W  of additional peak reduction benefits

, or
equivalent capacity additions, would be needed from 2004 through 2006

, over and above these
programs. to maintain generating system reliability above the 4.5 years per day guideline to 2007.

It is also estimated that an additional 10 MW (over and above the 30 MW) of peak reduction
benefits. or equivalent capacity additions

, would be needed from 2004 through 2008 to maintain
generating system reliability above the guideline to 2009.

Utilitv Combined Heat and Power Proeram Imoacts

0n October 10, 2003, HECO (along with MECO and HELCO) filed a PUC Apglicationf
or approval of a proposed utility-owned Combined Heat and Power (tCHP'') Program m Docket
No. 03-0366. Implementation of a CHP Prop'am was schedulcd to begin in 2004

, if authorized
by the Commissiont The utilities' program involvcs the installation of small

, distributed
generating CDG'') units at selected customer sites. The waste heat from the DG units at these
selected customer sites would be used for the customers' heating and/or cooling purposes

. As
indicated in the PUC Application, HECO developed a forecast of utility CHP systems for Oahu
(dated August 20, 2003).

CHP systems can also be owned and operated by third-pm ies (non-utility entities).
HECO developed forecasts for third-party CHP systems with and without the utility CHP

5 HECO Gled an application for a Residential Direct Load Control Program in May 2003 in Docket No. 03-0166
and an application for a Commercial & lnduskial Dispatchable Load Coneol Program in December 2003

, inD
ocket No. 03-0415.

The utilities rcquested apjroval of each of their roposed CHP Program and related tariffprovisions (Schedule?
CHP, Customer-sited Utjlitpowned Cogencratlon Servicc). Under îhe CHP Program and Schedule CHP, the
utilities progose to offer CHP systents to eligible utility customers on the islands of Oahu, Maui and Hawaii as aA

'

regulated utllity sel-vice. Tbe utilitics also indicated that they would rcqucst approval on a contracl-by-contract
basis for CHP system projects tha! fall outside the scope of thc proposcd program.

e< r
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Program (dated August 20, 2003). Both utility and third-party CHP systems have the potential to
derer the installation of traditional centralized generation. The rate of installation of CHP
systems is estimated to be signiscantly greater with the utility CHP Programl

On October 21, 2003, the Commission issued Order No. 20582 in Docket No. 03-0371,
which initiated a proceeding to investigate DG in Hawaii. The Commission anticipated that
other mattcrs related to the DG generic proceeding m ay be considered on a G'case-by-case basis''.
Issues to be addressed in the DG docket includcd: (l) addressing interconnection matters, (2)
determining who should own and operate distributed generaticm projects, (3) idcntifying what
impacts, if any, distributed generation will have on Hawaii's electric distribution systems and
market, (4) defining the role of regulated electric utility distribution companics and the
commission in the deployment of distributed generation in Hawaii, (5) identifying the rate design
and cost allocation issues associated with the deployment of distributed generation facilitics, and
(6) developing revisions to the integrated resource Planning process, if nccessary.

On October 31, 2003, the Consumer Advocate filed a Statement of Position (SOP) in
Docket No. 03-0366, in which it recommended that the CHP Program docket be consolidated
with the DG docket. or in the alternative, be suspended so as to not ttaffect the Commission's
analysis'' in the DG docket. The Consumer Advocate proposed that the Commission analyze
situations etwhere an existing end-user may leave the grid to pursuc non-utility options'' on a

tçcase-by-case'' basis.

In their reply to the SOP, liled December 26, 2003, the utilities opposed consolidatîon of
the CHP Program docket with the DG docket, or deferral (i.e., suspension) of the CHP Program
docket8. . The utilities also indicated that, as soon as is practicable after the parlies andparticipants are set in the CHP Program docket, or in tbe Generic DG Dockd if the two dockets
are consolidated, the utilities intended to file an appropriate motion requesting that their CHP
Programs be allowed to go into effect on an interifn bn is.

7 For purposes of this repolt utilitpowncd CHP systems are included in the System Capability uumbers (based on
thc nct cquivalcnt capacity of the CHP system, taking inm account the electricaj capacity supplied to a customer,
tlle reduction of'the customer's eleceical load tltrougll waste heat application for the syslem and a reduclion in
line losses). The load reduction impacts of CHP systems and/or DG oqvned by third parties are reflccted in the
System Peak numbers. Since thcre are expectcd to be more CHP systeras installcd with a utility CHP Program,
the Reserve Margins (System Capabilfty less System Peak divided by System Peak) are greater w1t11 the ulilfty
CHP Prograrq although thr Syslem Peaks appear to br higher because therc arc estirruted tn bc somewhat fewer
third party CHP systents/DG installed with a utility CHP Program.
The Reply indicated that delzying the start of tlw program would be coneary to (1) State encrgy policy, (2) the
utilities' nted to address load growth with a1l cost-effective means at their disposal, and (3) the reasonable desire
of and need for utility customers to implement energy and cost efrective measurcs when appropriate opponunitics
arise. The Reply pointcd out that load is growing faster than was anticipated, particularly on Oahu. (1) without
the central station deferral bcncfits expectcd from their CHP Progran the nced dates for new' generation may
well occur sooner than the forecasted need datr of 2009 for HECO, and (2) tlw utilities are not in a. position to
accelerate the installation dates Cor ntw generation, and the installation of utilitpowned CHP systtms can help

avoid rcserve margin shortfalls.

e < r
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By Order No. 29831, issued M arch 2, 2004 in Docket No. 03-0366, the Commission
ordered that the CHP Program application tsis suspended until further order of the Commission.''
The Commission indicated that its DG docket is intendcd to Stform the basis for rules and
regulations deem ed necessary to govem  participation into Hawaii's electricity market throtlgh
distributed generation.'' The Commission noted tbat ççlelvery effort will be made to hold
hearings on Docket No. 03-0371 by the end of 2004 and immediately issue a decision and order

in that docket.''
As a result, HECO'S opportunity to file a motion rcquesting that its CHP Prop.am be

allowed to go into effect on an interim basis has been foreclosed. Thus, HECO will have to Iile
applications for approval of contracts entered into under Rult 4 of its Tariffs for the installation
of CHP projects on a customer-bpcustomer basis. It is vely diflicult for HECO to forecast the
rate at which customer-cited CHP projects will procecd, although the pace will undoubtedly be
slower than if HECO was authorizcd to proceed with its CHP Progrmn at this time.

W ith the suspension of HECO'S CHP Pregt'am application. there is greater uncertainty ms
to how soon utility CHP systems can be installed. HECO'S estimated future reserve margins,
shown in Attachment 2, page 1, include the amount of CHP impacts forecasted in HECO'S CHP
Progrmn application. If a lower amount of CHP impacts is realized, or if the forecasted impacts
are delayed, estimated future reserve margins wil! be lower than those shown in the table.

Next Generatinc Unit and lntezrated Resource Planninc

HECO estimates that the lead time to install a simple cycle combustion turbine is
approximately stven years. This duration includes the time necessary to perform necessary
preliminary engineering activities, obtain al1 permits and approvals, procure long lead time
equipm ent, and install and test the unit. Given this lead time, HECO began the process or
preliminary engineering work in 2002 and began work to Qbtain the Covered Source Pennit Cair
ptnnif') for a nominal 100 MW simple cycle combustion turbine in Jarmary 2003. HECO
submittcd the application for the air permit with the State of Hawaii Deqartment ol- Hea1th
C'DOH'') in October 2003. The DOH deemed the application complete ln Novernbcr 2003 and is
currently reviewing the application. The HECO 1* -3 Advisory Group was informed of the air

permit application at the October 7, 2003 meeting.

W ith the ntw, higher forccast for peak demand, the next generating unit would be needed
in 2006 if other measures, such as DSM , distlibuted generation, CHP or other supply-side
resources, including renewable resources, are not sufficient to reduce demand or increase supply
to maintain generating system reliability at or above the 4.5 years per day threshold. Howcver,
given the long lead time to install the next generating unit, it is not possible to have the unit

installed and operating by 2006.

e< r
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HECO began meetings fbr its third major integrated resource planning cycle in July 2003
.In this third cycle, relevant forecast

. Gnancial, demand-side and supply-side (including renewable
resource) assumptions will be re-examined in accordance with the Commission's IRP
Framework. A resource integration process will be performed

y with Advisory Group input, todevelop an updated preferred resource plan in accordancc with the IRP Framework
. The updated

resource plan will identify the appropriate charactcristics, timing and size of demand-side and
supply-side resources to meet near- and long-term consumer energy needs in an eflicient and
reliable manner at the lowest reasonable cost

. HECO must file its P.13-3 plml with the
Comm ission no later than October 31, 2005, but Iiled a schedule with the PUC to tile by M arch
31, 2005.

Given the long lead time to install a generating unit and the associated uncertainties
,HECO believed it was prudent to proceed, in parallel with the on-going 1RP process, with at leastthe early steps involved in permitting the unit

. Accordingly, HECO has begtln the process to
obtain the air pennit. This will help preserve the viability of installing additional generati

ngcapacity on the system by 2009. Should the 11V -3 process find that the characteristics
, timing orsize of the next increment of supply-side capacity are different from those currently being

pursued, the circumstances will need to be examined at that time to determine an appropriate
course of action.

M itication M easures

Given that the next generating unit cannot be installed in 2006
, HECO is exploring

several other options to mitigate the effects of the higher forecast on generating system
reliability. These options include, but are not limited to, more aggressive energy and load
management DSM programs that acquirc increased and accelerated impacts

, identiscation andi
mplementation of CHP projects in addition to those included in HECO'S proposed CHP
Prop am, increascd output from HECO'S existing units within the limits of existing permit

s,increased output from existing Independent Power Producers
, and the installation of DG. HECOi

s currently evaluating the cost, pennitting, schedule and regulatory requircmcnts for thcsc
options.

Since the next generating unit cmmot be installed by 2006
, it is important that the

regulatory proceedings for HECO'S proposed load management programs and any proposedi
ndividual CHP projects move as quickly as possibleg. Expeditious ajproval of these initiativeswill enable HECO to begin its implementation efforts to begin acquinng the peak reduction
beneits of these initiatives in order to mitigate the effect of the higher peak forecast o

n
generating system reliability.

9 In the ncar future
, HECO plans to request interim approval or its proposed Ioad management progranu

.

e< r
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Conclusion

HECO'S generation capacity for Oahu for the next three years will be sufficiently large to
meet all reasonably expected demands for service, contingent upon an expeditious review and
approval of the DSM load management programs and CHP Program (or individual contracts,
given suspension of the program) now pending with !he Commission. Furlher, given the bHghter
economic outlook driving a forecast of increased demand for electricity in the three to six year
period, HECO anticipates filings for additional measures, including more aggressive DSM
programs and individual CHP project applications in the future as well as a request for approval
for a new central-station generating unit with a service date of 2009. Expressing this in terms of
megawatts, HECO already has plmmed for, subject to rcgulatory approval, acquiring the impacts
of approximately 78 M W s from DSM energy efficiency programs, DSM load management
programs, and utility-sponsored CHP projects tlvough 2008. In addition, HECO anticipates
seeking another 40 MW (spccifically 30 M W before 2007 and an additional 10 MW  before 2009)
of combined additional capacity and load reductions through a mix of generation alternatives and
demand-side management programs that are critical to maintain HECO'S generation system
reliability above the reliability guidcline until firm capacity from the new central-station
generating unit is added in 2009.

As noted, since firm capacity from the new central-station generating unit will not be in
place before 2009, HECO'S generating system reliability could fall below the 4.5 years per day
threshold in 2006 and beyond if other lirm generating capacity is not installed by then, or if the
peak reduction benefits of additional or accelerated energy efficiency and load managem ent DSM
progrmns and those of CHP or DG are not realized, beginning in 2005.

Vely truly yours,

. n s $

Attachm ent

cc: Division of Consumer Advocacy

e< r
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'lita o ar e loym ent/1

ransfo atlon rolects
Description N o. of N 0. of D ate

Personnel D enendents

Stryker Brigade, Schotield 500-800 1600 M ay 2005

C- 1 7s, Hicka m 500 1000 Dec 2005

Aircraû Carrier, Pearl 3200 4800 July 2009
Harbor

Carrier Air W ing, Barbers 2300 3450 20 l 0
Point

Rc km nce : P ro 1 ect s . r! en; o nn e 1 . tI ene 1: tl al ! q. : Ju 1 y 2 8 , 2 003 . H o 11 ol ul u A d v elt i scr. D a t cs : St ryk cr - FY 2 () 04
Mi 1 i tary constmction shcct 1 n èrnution Systcm Faci 1 ily . p . 6 ! .
(httpI//wwsv.asaa.aro .él/budgcFYbnf*o4-os/x a flllla.pdo . C- 1 7s - Scpt 24. 2003, Honolulu Adverl.
Aircrutl Canicr and Air W ing - Convcsation wilh Rcar Adlq Grcencrt. Dcputy Crrdr. US Paciic Flcct,
w'llo irdicalcd rhat tlle cadiesl a carricrcould bc lpenrr/orlctl in Halvaii lvould bc ip 5 ycars.
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COMPARISON OF 2003 AND 2004 HAW AtI ECONOMIC FORECASTS

Jobs Em Io ment Real Pers lncome CPI
2002 2003 2004 2002 2003 2004 2002 b 2003 2004 2002 2003 2004

Actual 0.1 2.2 0.3 3,9 1.1 2.3
Bo H ' 2,3 1.8 3.5 4.0 1.8 1.7
UH E RO 2 2.3 2,0 4.0 2.3 3.4 3,2 1.7 2.5
Lane 3 2

.s 2.0 3,5 2.7 1.8 2.1
DBEDT * 2

.2 2.0 3.5 3.4 1.8 2.0

Construction Currrent $ B Total Visitor Arrivals Domestic Arrivals F lnternational Agivals 0
2002 2003 2004 2902 2003 2004 2002 2003 2004 2002 2003 2004

Actual 13.5 1 .4 -0.7 3.2 3.2 .1.4 .9.0
BOH 1 1.3 8.3 4.5 3.7 -6.3 14.7
UHERO 2 7.3 17.4 .0.3 8.7 3.9 4.0 -13.5 24.0
Lane 3 0 2 3 0
DaEDT 4 -c.6 6.c

l Pakll gfewbaker. Chlel Economist (Dank ol Hawaii). September :. 2*3. www,boh.corrgecon/pdfs/oconl l07.pdf
2 Professors Carl Bonham (md Byron Gangnes (Unlversily of Hawaii Economlc Reseafch Organizabon). November 12. 2X3
' Professer Leroy Larœy (Hawail Pacific Universdy) as repmed from FHB acnual eoonomic Iofum. Novembef 20. 2K3
4 Hawaii DeEDT Quaderly Foreeasl. December 18. 2X :
9* Using Honolulu CPI.U as daflator
' UHERO, UHERO Cocstruction Oulsxk. Construcbon Ptlt In Place. Novembef $9, 2003
? UHERO prejectioos for U.S, arfivtds
3 UHERO prtjections Ior Japan arrivals
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ADEQUACY OF SUPPLY
Hawaiian Electric Company

, Inc.
M arch 31 , 2004

Without Futurc DSM With Future DSM
(lncludcs Ac uîrcd DSM) 'l' (Includcs Ac uircd DSM '''

Systcm
Capability at
Annual Pcak

Loau Systcm Pcak Rescrvc Systcm Pcak R
cscrve(ncl kW) (net kW ) M

argill (%) (nct kW) Margin (%)y
gar y (11$ j; dlIIh a gx zra n (1:*) 

* c /G/.:-tj JU L. n-kt n 4 I l l fl 'i f

200.7 1.614.600 1.263.000 28% N/A N/A? w nvln'

2004 1 ,6!6.8(0 '%'' 1 .289.800 25% 1 
.279.500 26%2005 l .6 l 9.800 '%''' I 334.200 2 l % 1
.309.000 24%2006 

1.622.400 '%'''' l 374.300 18% 1.334.200 22%

Notes -.

(I) Acquired DSM
* lmplementation of full-scale DSM programs bcgan in the second half of 1 996f

ollowing Commission approva! of tbe programs
. The forecasted systcm pcaks

values for the ycars 2004-2006 include thc actual peak reduction benetits acquired in1996 
- 2002 and also include the peak reduction benefits acquired in 2003 of

approximately 4.000 net-kW (net of free ridcrs). W ithout this 2003 peak reduction
bcnefil, the recorded system net peak of 1 

.263.000 IIW  in 2003. which includes
21 ,000 kW of standby load

. would have been l .267,200 kW .

(11) System Capability includes:
* HECO units at a tota! nonnal 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  fromK

alaeloa ( 1 80,000 kW )s AES Hawaii ( 1 80,000 kW), and H-POWER (46,000 kW ).
@ Forecasted utility CHP impacts-'B without utility CHP Progam impacts. annual

system capabilities and corresponding annual reserve marpns would be lower
.

* W hen the system capability at the time of the system peak differs from th
e year-end

system capability. an applicable note will indicate the year-end system capability.

10 Utility CHP impacls arc from a CHP fbrccast datcd Atlgust 20. 2003. Thcsc impacts arc at syslcm Icvcl bascd on
a T&D Ioss Paclor of 4,95%. For capacity planning analysis

. an availability Paclor is also includcd to account fbr
periods whcn lhe utility CHP is unavailablc due to forccd outagc and mainte

nancc.
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(111) System Peak (W ithout Future DSM):
@ The 2004-2006 annual forecasted system peaks are based on HECO'S February 2004

Long Term Sales and Peak Forecast.
* Forecasted systcm peaks include the peak reducing impacts of third-party CHP (with

utility CHP Program).
* Peaks include 21 .000 kW of standby load for the following cogenerators:

Tesoro l 9.0
Chevron 0.0
Pearl Harbor 2.0

2 1 .0 M W

* The HECO annual forecasted system peak is expected to occur in the month of
October.

* In addition to acquircd DSM . the forecasted system peaks are reduced by 4,000 kW of
existing Rider I interruptible loads.

(IV) System Peak (With Future DSM):
* The 2004-2006 annual forecasted system peaks are based on HECO'S February 2004

Long Term Sales and Peak Forecast.

@ Forecasted system peaks include the pcak reducing impacts of third-party CHP (with
utility CHP Program).

* Peaks include 21 ,000 kW of standby load for the following cogenerators:
Tesoro l 9.0
Chevron O.0
Pearl Harbor 2.0

2 1 .0 M W

@ The HECO annual forecasted system peak is expected to occur in the month of
October.

* In addition to the acquired DSM . the forecasted system peaks for 2004-2006 include
the peak reduction benefits of HECO'S energy efficiency DSM programs, load
m anagement programs, and Rider I program . On Jtlne 6. 2003. H ECO filed an
Application in Docket No. 03-01 66 requesting approval for a proposed residential
direct load control program (1tRDLC''). On December 1 I , 2003, HECO filed an
Application in Docket No. 03-0415, requesting approval for a proposed Commercial
& Industrial Dispatchable Load Control (t*CIDLC'') program. The estimatcd peak
reductions for tllese programs begin in 2004.

(V) System Capability at the end of 2004 is l .61 7.700 kW (nct), which includes additional
CHP resources installed after the annual peak and prior to the end of the 2004.
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(Vl) System Capability at the end of 2005 is 1,620,300 k'W (net). which incltldes additional
CHP resources installed arter the annual peak and prior to the end of the 2005,

(VII) System Capability at the end of 2006 is l .623.500 kW  (nct), which includes additional
CHP rcsources installed after the annual peak and prior to thc end of thc 2006.
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February 9
, 2004

W illiam A. Bonnat
Vice President

, Government and comm
unity AffairsFlawaiian Electric co

mpany, Inc.P. 0. Box 2750
Honolulu

, Hawaii 96840

Dear M r. Bonnet

Ra-. January 30
, 2004 Requasl för Exten

slon fn filing the Adequ
acy of Supply ReportW e received y

our letler, dated and filed 
on January 30

, 2094, requesting an e
xtension of time to file

your 2004 Adeqtlacy of Sup
ply Report whiçh is dt

le on January 30
, 2004 in accordance 

with

paragraph 5.3a of General O
rder No. 7 CG.O. No. 7*). You represent

, among olher things
, that the

extension 0f the filing date ''
will allow HECO to inco

rporate the results of ils new 
sales and peak load

forecast
, that is currently under d

evelopment and review i
n conjunction with its (IRP! proce

ss, in the
reserve margin estimates fo

r 2004-2006 future peri
od lo be covered by th

e 2004 Adequacy of
Suppçg Report

-/ You further represent th
at the ConsumerAdvocat

e does not object to lhis request-We will lreat your Janu
afy 30, 2004 request as a 

motion for an extension 
of time CMotion'')

, pursuant

to Hawaii Administrative R
ules CHAFC) ûâ 6-61-231 and 6

-61-41 .2Upon review of your M
otion, we will grant you

r Motion, thereby app
roving your request for 

an

extension of lime (trom January 30
, 2004 to no Iater than M

arch 31, 2004). Should you h
ave any

queslions, please contact K
ris Nakagawa at 586-2180.

Sincerely
,

2

Carlito P. Caliboso
Chairman

CPC'-KN'.SI

c: Consumer Advocate

'Pursuant to HAR j 6
-61 -23(a)(1), the commission f

or good cause shown may o
rder a period

enlarged if a wrjtten re
quest is made before the 

expiration of the period 
originally prescribed

.

Paragrapb 1
.2e of G.O. No. 7 furlher jrovides, in relevant part

, tharjnlo electric utility shall d
eviate

from these rules without s
pecific authorlzation from th

e commission except a
s herein provided

-
pzpursklant t

o HAR j 6-61-41 (e)
, motfons that do not i

nvolve the final determin
ation of a

proceeding m ay be delermined b
y tha chairperson or a 

commissioner.



GQRFECTION

THE PRECEDING DOCUMENTIS) HAS
BEEN REPHOTOG RAPHED TO ASSURE

LEG IBILIW

SEE FRAMEIS)
IM M EDIATELY FO LLO I

.
A.

/IhIG 1



LINDA LINGLE
GOVEBNOR

s. Q F' -* 8 w,A Y' 4: g o ..

% ;&
eN .*wso.y

CARLITO P. CALIBOK
GHAIRMAN

WAYNE H. KIMURA
C'OMMISSIONER

JM ET E. KAWELO
GOMMISSIONERSTATE OF HAW AII

PUBLIC UTILITIES COMMISSION
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Februaly 9. 2004

W illiam A. Bcmnet
Vice President, Government and Community Affairs
Hawaiian Electric Company. Inc.
P. 0. Box 2750
Honolulu, Hawaii 96840

Dear M r. Bonnet:

Re: January 30, 2004 Request for Extension in filing the Adequacy of Supply Repolt

W e received your Ietter, dated and filed on January 30, 2004, requesting an extension of time to file
your 2004 Adequacy of Supply Report which is due on January 30. 2004 in accordance with
paragraph 5.3a of General Order No. 7 (UG.O. No. r). You represent, among other things, lhat the
extension of the filing date ''will allow HECO to incorporate the results of its new sales and peak Ioad
forecast, lhat is currently under development and review in conjunction with its (lRP) process, in the
reserve margin estimates for 2004-2006 future period to be covered by the 2004 Adequacy of
Supply Report-r You further represent that the Consumer Advocate does not oblect to this request.

We Will treat your Janualy 30, 2004 request as a motion for an extension of time CMotionn), pursuant
to Hawaii Administrative Rules CHARO) ûû 6-61-231 and 6-61-41.2

Upon review of your Motion, we will grant your Molion thereby approving your request for an#
extension of time (from January 30, 2004 to no Iater than March 31 , 2004). Should you have any
questions, please contact Kris Nakagawa at 586-2180.

Sincerely,
2

Carlito P. Caliboso
Chairman

CPC'.KN:SI

Consumer Advocate

'Pursuant to HAR â 6-61-23(a)(1), the commission for good cause shown may order a period
enlarged if a written request is mada before the expiration of the period originally prescribed.
Paragraph 1.2e of G.O. No. 7 fudher qrovides, in relevant part, thaclnlo electric utility shall deviate
from these rules without specific authorlzation from the Commission except as herein provided.'

zpufsuant to HAR â 6-61-41(e), motions that do not involve the final determination of a
proceeding may be determined by the chairperson or a commissioner.
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The Honorable Chainman 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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Subj ect: Adequacy of Suyply
Hawaiian Electnc Companv. Inc.

In accordance with paragraph 5.3a of General Order No. 7, HECO'S Adequacy of Supply
Report is due within 30 days aier the end of the year. HECO respectfully requests an extension
to no Iater than March 3l. 2004 in which to submit this report. The Consumer Advocate does

not object to this request.
Extension of the sling date will allow HECO to incorporate the results of its new sales

and peak load forecast, that is currently under development and review in conjunction with its
Intcgrated Resen'e Planning (çtlRP'') proccss, in the reserve margin estimates fbr the 2004 -
2006 future period to be covered by the 2004 Adequacy of Supply Report. Based on the
preliminary results of the forecast processy there is a trend towards higher peaks (than those
forecast in HECO'S most recent long-term salcs and peak load forecast), caused by higher
expectations for local economic growth and by planncd military fonvard deployments to Hawaii.

HECO'S forecasted peak load for 2003 was 1289 M W , including 20 M W  of standby load
(or 1269 MW  without the standby load). Thc evening peak on October 27, 2003 was 1284 MW
without the standby load, or 15 M W  more than the 2003 peak forccast, based on the August 2002
Sales and Peak Load Forecast, as reflected in the December 2002 Evaluation Report for HECO'S
2nd Integrated Resource Plan (ç'IR.P Plan''), which Report was tiled December 31, 2002 in

Docket No. 95-0347.

Load is expected to grow at a rate that is faster than previously forecasted over the next
Iive-year period, although there may be a tcmporary 1ag due to tht deployment of troops tkom
the 25th Infantry Division at Schofield to Iraq. The higher rate of load growth should result froffl
the improved economic outlook for the U.S. and Hawaii economics, a continuation of 1ow

-.$ 4
.ê , >

AwARD - 1. LWINNER OF THE EDISON i
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The Honorable Chainnan aa..- M embers of
the Hawaii Public Utilities Commission

January 30, 2004
Page 2

interest rates, and a substantial increase in the amount of construction. Exhibit 1 shows the lising
expectations for the U.S. economy in 2004 and for Hawaii real personal income andjob growth
for the 2001-2006 period, bascd on forecasts from the Blue Chip Economic lndicators (ttBlue
Chip'') and the Department of Business, Economic Development and Tourism CCDBEDT'').
Exhibit 2 shows the current expectation that intercst rates will continue to be low through 2004,
based on Blue Chip forecasts. Exhibit 3 shows that construction will increase substantially based
on a forecast by Paul Brewbaker and Carl Bonham of the University of Hawaii Economic
Research Organization (tElJHERO''). The IJHERO forecast cites the acceleration of private
commitments to build and the Hsing importance of militarprelated housing construction as
sources of growth.

The planned forward deploylyent of military units to Hawaii should further boost the
Hawaii economy. As shown in Exhlbit 4, the planned fonvard deployments include the
fonmation of a Stryker brigade in May 2005, and the basing of eight C-l7jet transports at
Hickam AFB in December 2005. At the far end of the next Iive-year period is the possible home
porting of a Nimitz-class aircraû carrier at Pearl Harbor in 2009, and the possible basing of an air
carrier wing at Barbers Point in 2010. The additions of military personnel and dependents could
exceed 17,000.

The next long-tenu sales and peak load forecast for HECO is under development in
conjunction with HECO'S 3rd IRP cycle. HECO'S IRP Load Forecasting Committee Ewhich
includes representatives from the Consumer Advocate, Univcrsity of Hawaii College of Business
Administration, DBEDT (Energy Resources & Technology and Research & Economic Analysis
Divisions), and Life of the Land', among others) reviewed a preliminary long-tenn forecast on
January 26, 2004. The preliminary forecast, which is subject to change based on new factual
information obtained during the rest of the review process, projected that the system peak could
be nearly 60 M W  higher than the 2006 peak included in the August 2002 forecast, as shown in
Exhibit 5. The review process is expected to be completed by February 20, 2004. A short time
thereaher the forecast will be disseminated to HECO'S IRP Advisory Group.

Very truly yours,

(' 
' 

.j'>

cc: Division of Consumer Advocacy

l Life ot-the Land is a member of the HECO IRP Load Forecasting Committee, but was not in
attendance at the Janualy 26, 2004 meeting.
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