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in the scope of work, the only two that resulted in recommendations 
were replacing incandescent fixtures with fluorescent fixtures and 
repairing existing domestic hot water heat pumps. Most of the ECOs on 
the list were not investigated because they were not applicable. So we 
spent $68,000 and got a 6-inch thick report for two recommended 
projects with projected annual savings of $115,000. This represents a 
savings, but we really spent more than we had to. 

Could we have avoided this pitfall?  Probably. Solicit input from 
local people, ie, DEH engineers and shop personnel, occupants, 
operations personnel, etc; they have intimate knowledge about the 
facilities and may have ideas for energy conservation opportunities. 
Cut the fat out of the scope of work; focus on the most likely ECOs. 
This takes extra effort in preparation of the scope of work, but it 
pays off by reducing the AE's effort and our cost. 

Anthony W. Battaglia 
EEAP TCX 

19971017 164 



DEPARTMENT OF THE ARMY 
CONSTRUCTION ENGINEERING RESEARCH LABORATORIES, CORPS OP ENGINEERS 

P.O. BOX 9005 
CHAMPAIGN. ILLINOIS  61826-9005 

REPLY TO 
ATTENTION OF: TR-I Library 

17 Sep 1997 

Based on SOW,  these Energy Studies are unclassified/unlimited. 

Distribution A.  Approved for public release. 

/#' 
//       Marie Wakeöfceld, 

Librarian Engineering 



• 

TABLE OF CONTENTS 

VOLUME 1. REPORT 

EXECUTIVE SUMMARY ( }••. 

TABLE OF CONTENTS 

1.   REPORT 

APPENDIX A 

APPENDIX B 

B-l 

B-2 

APPENDIX C 

C-l 

C-2 

C-3 

APPENDIX D 

APPENDIX E 

!',•/••• 

,r    t   - 
-i-:k- /... Biu-^i, »-v..*.-/ 

ECO ANALYSIS 

ECO SUMMARY BY UNIT TYPE 

SUMMARY OF ECO'S 

SUMMARY OF FEASIBLE ECO'S 

RECORDS 

SCOPE OF WORK 

ELECTRICAL BILLS 

CORRESPONDENCE 

FLOOR PLANS OF UNIT TYPES 

PROGRAMMING DOCUMENTS 

PAGE 

i - xii 

xiii 

1 - 20 

VOLUME 2.  ENERGY SURVEY DATA 

APPENDIX E       ENERGY SURVEY DATA 

xiii 



# 

TABLE OF CONTENTS 

VOLUME 1. REPORT 

TABLE OF CONTENTS 

1.   REPORT SUMMARY 

APPENDIX A 

APPENDIX B 

B-l 

B-2 

APPENDIX C 

C-l 

C-2 

C-3 

APPENDIX D 

PAGE 

i 

1 - 13 

ECO ANALYSIS 

ECO SUMMARY BY UNIT TYPE 

SUMMARY OF ECO'S 

SUMMARY OF FEASIBLE ECO'S 

RECORDS 

SCOPE OF WORK 

ELECTRICAL BILLS 

CORRESPONDENCE 

FLOOR PLANS OF UNIT TYPES 

VOLUME 2. ENERGY SURVEY DATA 

APPENDIX E       ENERGY SURVEY DATA 



ENERGY CONSERVATION OPPORTUNITIES ANALYSIS 

TABLE OF CONTENTS 

Paragraph Page No. 

1.    Insulation 

1.1 Roof, Walls, Ceiling, Glass, Ducts and Panels 1-1 
1.2 Piping 1-1 to 1-6 

2    Exterior Building Envelope 

2.1 Weather Stripping & Caulking 2-1 
2.2 Vestibules 2-1 
2.3 Loading Dock Seals 2-1 
2.4 Reduction of Glass Area 2-1 
2.5 Low Emissivity Windows 2-2 
2.6 Water Spray Roof Cooling 2-2 
2.7 Solar Film 2-2 

3. Lighting 

3.1 Reduce Lighting Levels 
3.2 Replace Incandescent Lights 
3.3 Energy Conserving Fluorescent Light 6c Ballast 
3.4 Replace Kitchen Light Fixtures 
3.5 Use More Energy Efficient Lighting Source 
3.6 Reflectors for Fluorescent Fixtures 
3.7 Occupancy Sensors to Control Lighting 
3.8 Photocells to Control Lighting 
3.9 Separate Switches to Control Lighting 
3.10 Reduce Street Lighting 

4. Hot Water 

4.1 Control Hot Water Circulation Pump 4-1 
4.2 Heat Reclaim from Family Housing Condenser Units 4-1 

for Preheating of Domestic Hot Water 
4.3 Heat Reclaim from Hot Refrigerant Gas 4-1 
4.4 Instantaneous Hot Water Heaters 4-2 to 4-7 
4.5 Decentralize Domestic Hot Water Heaters 4-8 
4.6 Install Shower Flow Restrictors/ 4-8 to 4-9 

Limited Flow Showerheads 
4.7 Replace/Repair Broken Domestic Hot Water Heat 4-10 to 4-60E 

Pumps 
4.8 Install Timeclocks 4-61 
4.9 Shutdown Energy to Hot Water Heater 4-61 

or Modify Controls 

3-1 to 3-6 
3-7 to 3-68B 
-69 to 3-101 

3-102 
3-102 
3-103 
3-104 
3-104 
3-104 
3-105 



5. Electrical System 

5.1 Improve Power Factor 5-1 
5.2 Transformer Overvoltage 5-1 
5.3 Transformer Loading 5-1 

6. HVAC System 

6.1 Economizer Cycles (DB) 6-1 
6.2 Radiator Controls 6-1 
6.3 FM Radio Controls 6-1 
6.4 Chiller Replacement 6-1 
6.5 Chiller Controls 6-1 
6.6 Replace Absorption Chiller 6-1 
6.7 Boiler Oxygen Trim Control (Fixed or Portable) 6-2 
6.8 Revise Boiler Controls 6-2 
6.9 Return Condensate 6-2 
6.10 Insulate Steam & Condensate Lines 6-2 
6.11 Waste Heat Recovery „ 6-2 
6.12 Thermal Storage 6-2 
6.13 Steam Trap Inspection 6-3 
6.14 Revise or Repair Building HVAC Controls 6-3 
6.15 Night Setback/Setup Thermostats 6-3 
6.16 Infrared Heaters 6-3 
6.17 Air Curtains 6-3 
6.18 Prevent Air Stratification 6-4 
6.19 Reduce Airflows 6-4 

7. Motor/Equipment 

7.1 High Efficiency Motor Replacement 7-1 



Introduction/Background: 

This study provides an energy survey of the family housing quarters in 

Areas A, D, E, F, I, J, & K-l of Schofield Barracks, and evaluates all 

potential economic conservation opportunities (ECO's).  The scope of 

work for this project is included in Appendix C-l and is summarized as 

follows: 

1) Review for general information the previously completed Energy 

Engineering Analysis Program (EEAP) study and any other energy 

studies which were performed at this installation. 

2) Reevaluate selected projects and energy conservation opportunities 

(ECO's) from previous studies to determine their economic 

feasibility based on revised criteria, current site conditions and 

technical applicability. 

3) Evaluate selected ECO's to determine their energy savings 

potential and economic feasibility. 

4) Perform a limited site survey of selected buildings or areas to 

insure that any methods of energy conservation which are practical 

and have not been evaluated in any energy study have been 

considered and the results documented. 

5) Provide complete programming or implementation documentation for 

all recommended ECO's. 

6) Prepare a comprehensive report to document the work performed, 

results and recommendations. 

The family quarters included in this study consists of 22 different 



family housing unit types with a combined total of 758 units.  The floor 

plans for a number of different units are virtually identical and have 

been treated as similar units in the study.  Therefore, for the purposes 

of analysis there are effectively only 15 different quarter types. 

Floor plans for all the unit types surveyed are shown in Appendix D. 

The only energy source currently used in the family housing quarters is 

electrical.  No central air conditioning is provided for any of the 

housing types and it is estimated that less than 10% of the residents 

have installed their own air conditioning units.  All existing built-in 

space heating units have been disabled and are currently inoperable. 

II.  Energy Field Survey: 

An energy survey of existing conditions in each different housing unit 

type was conducted from January 8, 1990 to January 25, 1990.  The data 

collected during this survey, including measurements of lighting levels, 

hot water temperatures and a survey of equipment & light fixtures, 

appears in Appendix E.  Maps showing the areas included in this project 

are shown in Figures 1 - 3.  Arrangements were made through the Oahu 

Consolidated Family Housing Office (0CFH0) to schedule field visits to a 

selected number of each unit type.  The survey schedule included sixteen 

units of each type with only the first six units open to inspection to 

be actually surveyed.  It was believed that this ratio would be adequate 

to obtain the required minimum of six surveyed units, but in practice 

the unit occupancy rate was much lower than anticipated.  A summary of 

the number of homes visited during the field survey is shown in Table 1. 



AREA E 
FIGURE  1:   Areas  A,   D  &E N 
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Table 1:  Unit Type Data 

UNIT TYPE BASE 
AREA 

NO. OF UNITS 
SURVEYED 

• 

20-11 D, E, & I 
20-111 D, E & I 
20-IV J 
20-V J 
20-VI* E 
32-1 A 
32-11 A 
32-111 F 
32-IV F 
57-1 D, I & J 
57-11 K-l 
57-111 K-l 
57-IV K-l 
57-V K-l 
57-VI K-l 
57-VII K-l 
57-VIII K-l 
57-IX K-l 
60-1 K-l 
60-11 K-l 
60-111 K-l 
71-1 A 

4 
4 
6 
6 
0 
6 
4 
4 
4 
3 
6 
5 
6 
6 
6 
4 
6 
4 
6 
6 
6 
4 

NO. OF UNITS TOTAL NO. 
VISITED OF UNITS 

IN THIS 
PROJECT 

14 14 
18 122 

29 
14 

1 1 
11 ,- 

11 11 
22 26 
9 9 
8 8 

68 
16 20 

136 
102 
24 

6 6 
24 

16 16 
20 
16 
76 

5 5 

TOTALS 106 758 

* This unit was visited three times but the occupants were not home on all 
occasions. 

Notes: 

1.   The following Unit Types have floor plans that are indisinguishable from 
one another and have been treated in the analysis as similar units. 

Unit Types: 

a) 32-1 and 32-11 
b) 57-11, 57-IV, 57-VI, 57-VIII & 57-IX 
c) 57-11 and 57-VII 



III.  Present Energy Consumption and Costs: 

A single primary transmission line from Hawaiian Electric Company (HECO) 

is brought into Schofield Barracks and submetered into various areas 

throughout the base.  Electricity is purchased on a rate schedule "P" 

for large commercial power users.  The Directorate of Facilities 

Engineering (DFE) monitors the base electrical meters and bills on-base 

customers at an average rate of $0.068/KWH.  The actual average rate 

that Schofield Barracks purchases energy from HECO is $0.056/KWH. 

An analysis of energy consumption by unit type is not possible due to 

the fact that there is no metering of individual housing quarters. 

Metering is only done on an area by area basis, and each area 

encompasses a variety of different unit types.  Thus, only average 

household energy consumptions for the study as a whole will be 

considered. 

The OCFHO electrical bills for the months between 1/89 and 2/90 

(inclusive) were obtained from the DFE.  A copy of these bills is 

included in Appendix C-2.  Examination of these records and discussion 

with the base electrical maintenance shop personnel indicates that the 

current monitoring of electrical meters is insufficient to determine the 

exact energy usage for all the areas under consideration.  The DFE 

billings for the family housing energy usage do not appear to account 

for and correspond with all the areas included in this study. 

Specifically, billings and electric meter readings do not include 

housing areas A, D, E, F, I, and J. Additionally, it appears that the 



meters monitored by the DFE includes street lighting, and in some cases 

may also include loads from non-housing occupancies. 

From the areas currently monitored by the DFE, the only housing area 

contained in the billing that corresponds to an area included in this 

study is Area K-l. If the street lighting loads are subtracted out, 

assuming 100 watt bulbs and 12 hours of operation, and it is further 

assumed that there are no other non-housing loads on this meter; the 

average household energy consumption for Area K-l is estimated to be 

1,623 KWH/month. 

Based on the assumption that the energy usage in area K-l is fairly 

representative, the current annual energy consumption for all 758 homes 

included in this study is approximately 14,762,800 KWH/Yr or 50,390 

MBTU/Yr.  This amounts to a current annual total cost for electricity of 

$1,003,870/Yr based on an electrical rate of $0.068/KWH. 

The basewide average electrical consumption for this same time period 

was 10,410,700 KWH/month or 426,400 MBTU/year.  It is estimated that the 

family housing areas under consideration thus accounts for approximately 

12% of the total base electrical usage. 

In order to determine a more accurate baseline energy consumption, more 

data is required from the DFE.  Details regarding the non-residential 

loads measured on the monitored housing meters, and the exact base areas 

each meter feeds is needed. 



IV. Historical  Enerpv Consumption 

Based on the energy usage in Area K-l, it appears that between 1988 and 

1989 the average household energy consumption increased from 1,275 

KWH/month to 1,623 KWH/month, constituting a 28% rise.  In comparison, 

the total base electrical usage only increased by 4.4% from 9,970,667 

KWH/month to 10,410,667 KWH/month during the same time period.  Monthly 

electrical energy consumption for the average family housing unit and 

for the base at large is shown graphically in Figures 4-5. 

V. Energry Conservation Opportunity (ECO) Analysis and Recommendations: 

All reasonable energy conservation opportunities were analyzed for 

feasibility and energy savings potential.  A tabular summary of the 

analysis for all unit types is included in Table 2.  For summaries by 

individual unit types see Appendix B.  The feasible ECO's identified in 

the study are listed in Table 3, and are summarized as follows: 

1)   Replace/Repair Broken Domestic Hot Water Heat Pumps:  All the unit 

types included in this study have existing hot water heat pumps, 

but during our field survey it was found that approximately 20% of 

the heat pumps in place were broken and have been bypassed.  The 

heat pumps currently installed are manufactured by Fedders. 

Separate analyses were performed to compare the economic 

feasibility of heat pump repair versus replacement.  The repair 

option was found to be much more cost effective resulting in an 

annual savings of $78,382 with an SIR of 6.23 and a payback period 
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of 0.52 years, whereas the replacement alternative provided a SIR 

of 2.73 and a payback period of 3.3 years. 

In the course of this study it was found that the OCFCO currently 

has a maintenance and repair project, now in the pre-award stage, 

to fix and maintain all HW heat pumps throughout the base housing. 

These plans coincide with our recommendation to implement a repair 

project for the broken heat pumps. 

2) Replace Incandescent Lights:  Existing incandescent lamps can be 

replaced with energy saving fluorescent adapters.  This 

modification would reduce energy costs by $36,898/year, for a 

resulting simple payback of 6.0 years and a SIR of 1.94. 

Fluorescent adapters are normally larger than their incandescent 

bulb counterparts, but ultra short double tube models are 

available that should be able to fit within the majority of 

existing luminaries.  This study only included a limited site 

survey so we cannot confirm the exact number of lamps which can be 

replaced, but we estimate that the adapters will fit in 

approximately 70% of the existing fixtures.  The estimated energy 

cost reduction shown above reflects this 70% diversity factor. 

Regardless of the actual number of lamps which are replaced the 

overall payback and SIR for this ECO will remain the same due,to 

the proportional reduction in construction costs. 

3) Insulation of HW Piping:  The insulation of exposed HW piping in 

easily accessible areas would cost $3.75/LF to install and would 

15 



produce an annual cost savings of $0.26/LF.  This calculates to a 

simple payback of 14.4 years and a SIR of 0.81 which would not 

make this project cost effective.  It thus follows that the 

insulation of piping in inaccessible areas would also not be cost 

effective. 

4) Instantaneous Hot Water Heaters:  To reduce heat losses through 

long runs of HW piping and the HW storage tank, instantaneous 

heaters could be installed at each location that hot water is 

required. Analysis for the longest run of piping (assumed to be 

uninsulated) shows that energy savings from this item would be 

$38.56/unit.  An estimated construction cost of $l,480/unit with a 

payback period of 36.9 years and a SIR of 0.11 makes this project 

non-cost effective. 

5) Energy Conserving Fluorescent Lights & Ballast:  Existing 

fluorescent lights can be replaced with energy conserving type of 

fluorescent fixtures.  This project would present a cost savings 

of $l,278/year with a non-cost effective payback period of 110 

years and a SIR of 0.11. 

VI.  Recommendations: 

Based on our ECO analysis, we recommend that the following projects be 

implemented to reduce energy consumption: 

16 



Energy Savings    Cost       %     Project 
(MBTU/YR)      Savings  Savings   Type 

($/Yr) 

1. Repair Broken        3,934 78,382    7.8      N/A 
Heat Pumps 

2. Replace Incan-        1,852 36,898    3.7     Low Cost 
descent Lights 

Total 5,786        115,280    11.5 

Implementation of these projects would reduce energy usage by a total, of 

5,786 MBTU/Yr or a 11.5% reduction in current energy consumption, with 

an accompanying energy cost reduction of $115,280/Yr or a 11.5% decrease 

in annual energy expenditures.  The projected energy and cost savings 

are shown graphically in Figures 6-7. 

In addition to the implementation of the two ECO's above, we also 

recommend that the base metering system be upgraded and reorganized such 

that the electrical energy consumption in the housing area can be 

monitored more effectively.  In the existing system there is no metering 

of individual housing quarters, metering is only done on an area by area 

basis, with a variety of different unit types included in each area. 

Furthermore, descriptions from DFE personal indicates that industrial 

and street lighting loads may also be included on the area meters along 

with the housing loads. We were unable to obtain drawings detailing the 

meter circuiting and the DFE was unable to give us a description of the 

exact buildings which are monitored by each meter.  Additionally, 

several of the meters are broken, so monitoring in some areas has not 

been done for an extended period of time.  In examining the base 

electrical billings for the family housing areas, we were unable to 
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correspond the meter readings to all the family housing areas under 

investigation.  In order to get a baseline electrical consumption 

history we needed to extrapolate data from the monitored energy usage in 

one housing area only. 

In order to effectively monitor the family housing energy consumption 

and to observe energy reductions resulting from the implemented ECO's, 

the base metering system must be improved.  The DFE should reexamine the 

existing system and determine the specific loads monitored by each 

meter.  If possible it would be beneficial to separate the housing loads 

from the industrial and street lighting loads through deductive 

metering.  It would also be helpful to have individual metering of each 

housing unit in order to keep the residents aware of energy usage. 

However, this may be costly to implement and it is difficult to quantify 

the energy savings that could be obtained from such a plan. 

VII.  Programming Documents: 

Low cost project documentation for the project "Replace Incandescent 

Lights" is included in Appendix E. 

A project implemented by the OCFHO to repair and maintain the family 

housing heat pumps is already in the pre-award stage and, as such, no 

programming documentation is required for this ECO. 

20 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION: REGION NO.    PROJECT NUMBER 
APD HO 

PROJECT TITLE j ^^uL-ATiöA rTo   ^CCLSSlSit  PfeFISCAL YEAR_ 

DISCRETE PORTION NAME 

ANALYSIS DATE   ECONOMIC LIFE Z$"  YEARS PREPARED BY   

1. INVESTMENT COSTS 
A. CONSTRUCTION COST $ 3-ISJj-f 
B. S10H  (5-5*7.) $    Q ^  
C. DESIGN COST £|0*7o) j   O .?>?, 
D. ENERGY CREDIT CALC (1A+1B+1CJX.9 j    3 3j / Lf 
C.  SALVAGE VALUE OF EXISTING EQUIPMENT        %         / 
F.  TOTAL INVESTMENT (ID-IE) %       3.°IQ /Lf 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST $ DISCOUNTED SAVINGS 

COST     SAVINGS    ANNUAL $ DISCOUNT  DISCOUNTED 
FUEL     S/MßT'Jfl) MBTU/YR(2) SAVINGS! 3) FACTOR (4) SAVINGS! 5) 

$6g.^2> .oo&% I if   $(9.0.6 /o-.ii,  SJLj£ 
    J    $  

A. ELEC 
D1ST 

$ 
Ö. 5 
C. RESID 

NG 
V 

D. J. 
E. COAL $ 

F. TOTAL 

i     $ 
$ J" 

I Ö.26 $ 6.15 

3. NON ENERGY SAVINGS (+) / COST (-) 
A.  ANNUAL RECURRING (+/-) $ 0_ 

(1) DISCOUNT FACTOR (TABLE 1)         
(2) DISCOUNTED SAVING/COST (3A X 3A1) % Q_ 

B. NON RECURRING SAVINGS ( + ) / COST (-) 
ITEM    SAVINGS %  (+)   YEAR OF     DISCOUNT     DISCOUNTED SAV- 

COST i  (-)M) OCCURRENCES) FACTOR (3)  INGS ( + ) C0ST(-)(4! 

a. 
b.   $            $ 
c.      I          $ 

d. TOTAL t 

C  TOTAL NON ENERGY DISCOUNTED SAVINGS ( + ) / COST {-) !3A2+3BQ1)  $ Q 

D. PROJECT NON ENERGY QUALIFICATION TEST , 
(1) ?5x MAX NON ENERGY CALC (2F5 X .33) $ /• O 'f  

a. IF 3D1 IS = OR   3C GO TO HUM 4 
b. IF 3D! IS  3C CALC     SIR = (2FC+3D1) : IF =   
c. IF 3D)b IS =  1 GO TO ITEM 4 
<1.  IF 3Ult) IS  1 PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3Bld ': YEARS ECONOMIC LIFE)  $ O •  2.6 

TOTAL NET DISCOUNTED SAVINGS (2FG+3C) %     3. fg~ 

SIP. (IF  1 PROJECT DOES NOT QUALIFY) (SIR) = (5 : IF)» £> , g / 
3 



• 

"i—r 

•r4H^H4rfe* 
f—i—1—r 

i..W.5*!C.J.<C'..:... - 

it 
i , _, .___,__.__.,.^_-T___ r _._rr_T„__       ... , 

.•I4v^. .pi^iA^L^-^ -if ^ fip^'cp 3!--  

.Lid iü^cljec^ jJi^dBsuX.... J£+IJ^AJ Äjct. |.asUU ..Loi.£wjLB4*- 4~^M-i .At2.jJ 

4.0 K 

..i i  i i ; i iJvTlJl.i I i LLLJ.J.1.. 

!     •     *     \ 

!     !     i    • 

- I  
I 
i 

EDRIC D. 0. CHONG & ASSOCIATES, INC. 
fcONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E North King Street   Honolulu. Hawaii 96819 
Telephone (80Ü) 847-6557 Telefax: (808) 847-6550 

DATE: JOD No. 

PROJECT NAME: 

SUBJECT: 

BY: 

Sht. 
Of 

l-G 



• 

1 !        ! T""\ I  !  '   r i  i 

;       i 

— .,.<rr*. .Lc«4 

<        i 
 -i j- 

J&AcZJi ^\^u.j%/j/Qj±.£yi^noj^L,.' 
i    i 

J ^Ji^lUhsJaJ?^ Sto>.p-i4^~]^^r^^y^ -~ I !••• 
_\ ; I 1... _j. L  _;..'        '       '•       i      "^T..1       '       '      J ; ' ..^J       '__J       * 

 ..„.,._.L NoZ-d^A/j'^^HL-J£>k.a//:-. u^j'i..JHp^srJo, ^ikJfM^m^ . 
.:.......;.- :. \.../^jOr^cX,o:A..'Mk^-^i^AM.A#<~ Ä\CGryJrr&..J^ a. 
.;__..; ;.. < 5:u i 74r<?o^.-^o. i/^-^.!i%^5cT7?xP*n a^..i&xhJ^&^h.JO--0± -*J.. 
4-4 : J$0.7/.. fic't... ß<UksA (d^.4^4 '/c$s<S.\ j i j_. ;...;  

 ; J&A , V&scblUs. 

..-.„J U.O~JLJ£L^J.LC :a.//,..COrij7 rAi^P^s-...in....^ÜlJljSlÄ^c 

__-4.-....:b7^....^ 
.:.... :•,..... .:<f^x74ry/o^ ouj^/'<£& b-.i.tz f'^.-^iktZ... <?-.pro &/<.<jz*_,l- - - ;• - - \J- I 

.J2/Ä. .....ho a cJinA Ma^k^S^/^-1 i 

 hJo-f .<^P&.IICAM/.&.....^ 

„^JL-4 K-Ccfucn'on   a'i [.(JJLJS.AM^L. 

.j±oi.-£*w...^ri£^< 

»/•=?«  

EDRIC D. 0. CHONG & ASSOCIATES, INC. 
ONSULTING MECHANICAL & ELECTRICAL ENGINEERS 

2130-E Nonh King Street   Honolulu, Hawaii 86819 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

rDATE: JOEl No.:                         ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.   2.-I 
Of                  J 



• 17' T 
—-1 ! i" 

]iL JSL l^jJ^s^\^^XSS'ilfir^. i Idjndoü&r^ L_.i ]  

L.J.._4~-JA4;£J.<2^ 

i i • iki/'/ ../2jeii ...Z^^^^^i - fy^tyfL \J<draA&:J[ i I I I J... i  
I i     I     !     I     i     : 0J 1     !   ^ I     i   • 1     : 

 : U..MJA ; fcl4.&. So.rdUA.\.M±^i '.tr>d. 

.sfcT.' >AI. l&ppLci&bljL. :rfli/r. a II Ur> 1 ft \JA %Atif.Jy 
 %M4jltJ,.:^..aM.^ '^wZ..;.A./k_.C^^^.|b/ft..   m.c\ 

 j/d^<-r-. <ApcqiA}. Q^.f^aA... a 

:#A.: ./sÜÄ/zjjfl tn-.. 

HOT.. ÄppjAceh.b!jL:v^  sj-.ud*\. TÄ<,.. 
; ÜLsiitS   do.. fa>Z- jk&fi".; .C.<oJK"«»V^.u^^cXg^tThhL 

  ..^HM'^-! ^.oJ\J^(ducriiA^.:ot..Aji.04 &.<x.£<\...L 
 :..CuYn:c/ou>>£.. .&<ksjL-rfuz£. Arr&c^&n&^^M&JflL. 

•i-< 

WKfe 
EDRIC D. 0. CHONG & ASSOCIATES, INC. 

'CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E North King Street   Honolulu. Hawaii 06818 
Telephone (800) 847-6557 Telefax: (808) 847-Ö550 

rDATE: JOB No.:                        ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.    2-2- 
Of                  J 



"X 

•: "TT 

JÄL 
—7—1 ! T 

zgjÄ^rMj^b&4 \AATUS \s.r. 

M .J?^..&par&<>Ar.^ .^..XJ&C<?/Z3&^C^  A^A - 

;  Ty/t   • Mill    \     (fc) 1    I 
I -Rj-CArrsntncJe ex 
M  j  te ;   ; 

ap-js:. 

.L..JÄe=ffi 

M •„. !...]                6     i 
B/tf  /! !   S   :  3   • 
.&^i _.. ... !.! 1.4  
£/fc_3___ L__L_L3 
ßvfe V i 3 
ifcs.L . £  i 
j/&ü 1  :   ^   • s 
&£    :  i I i.i i. 
lA&tißä 4;  i 
pAHTfiy... i    -  tf    ; 
g/tT£..L„ ...Li.J 3 ?. 
ßAJß?- 
 -,   -•? — 

_j__i    3 .; 
J-ANM !    i    i A    •• 
w* j.._ l               Z- 

^..|__, -JU LÄ. - 
j/?it4— -44 i 6 

]ß/i.2.|..„ .4 1 Li 
!ß/^_3. .. !   i    ! V-    : 
£/£*£... !   i   • £ 
Mr __ s  : 
;/</r : ... 5- ...i. 
•MV-^'2& U-J :*..:. 

Jypi 

i/?„ 

/° 
To 

lo 
IP. 

.%> 

1° 

r 

JL91. 

,/p 

..iP. 

—i 

• SEDRIC D. 0. CHONG & ASSOCIATES, INC. 
CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E NonhKing Street   Honolulu. Hawaii 9681Ö 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

rDATE: JOB No.:                          ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.     5-' 
Of                J 



M   I   1   1   i   !   I    1    !   I   ! ,      '1     -f- —i 1 1 1 1 1 1 ! r 

!      1            1      i-    !      •      !      i      !      1     i      1 
" -   ' "N 

A    i   1  111   i   !   !   1  i !  1 •  ! ' r :" T"" j  i""(""]  j  j  r •• 

!         i   i rtw* II   !   M   l   !   ! V kfcv   Mil fl=cj   !   | 
r 

'  j   i   ;   :   [   i   |   j    |   i   i    j    i   1   :    j    j   i   :   i   ;   j    |   j J   i 
..._LJ_J_.i L.„L_i 1 \3&..l.S...L.\...itfi.j i i 1 !  M [ I 

 •   .. 

i    ;    :              !    j    !     rTö/U t !•   1    ;    :     ; f 1    :    II    !          -20;    =    ! 
1                                   x>JLksäu  \    '•              ' 2J.                              \16    \ .    ...:... 

.J i iJM-tt.LJi. L.fJfeJ i [ iJ---i-7l_ui 1 J L~N i ;- 

... .!„.! L .;.,.... i.. •.... j..........!. 2k|.„. J. J j .:. i_5j.   • | 1 L_\Jjo. [ : 1....      ••-- 

 ; ; L_ -..J 1 :...-.. ßk\i....\-J Li—U1.J. 1 LJ...LJ&! : i  
 j_j. :.._..; i 1 L J : Bk kA 1 .!.. „.. j.31 . : 1 ! .L. i i/o j.;...;... 1.... 
 L.L..1...J i [...: i \.&JfC$..\ i ,.  .'......£\     . 1 ! j _j jyq; :. ..;..... 

•:'    !    i. i        i   Qlfiil    |   1          5T:        ;'    I    1   r i/oi  :— 

 L ; IJ ! J i : i.Kxri L L j .u.J;t ! | L...L.>L_L.i  
: lAUtJpkM1                  0                                  2o 

BAThf ' J L L-J-£ \ L.i \'.J2QL   •...':  —.  

: 6KTH k \         \s\ i            :   v 

1 
;'••''•-•• LAfiJ^l'                     '• Q                                Yo 

fc              Xo~%    \        ;4/£ :    :    |    !   ^                                   Jo 

^L L. 1 -          #/&. L.! !..: i <*.; ! ; i  /P 

r,i.M.„....:...'. :..     ! ..• . ßku^ j j...; L£j ; ; :.;_ i y?  
....:. 1 ;.:J. .; ; ; ;  ;ßkjlx.LX4~i ^U - - -,L~~: /?  

l._. j...: _ ;...; r. ; iKoi j L J. [___j; A°L-~- I ; i. | -2o  
_.__._„:„.. ; j j : ; L. M{d^d^...i..i..i LA... ! L-._...L.^:  _   .. _ 

• &ATH     [     1     !           /5"i                           !     i2o: 

 ; L.L.L.: „.tfQJA^Jx 1 L-J -. 6j : —LJ 1 L-i??.: 
IZ^AM/ !    1    I    :      -Z                          •   /ö :   - - 

_ ; ; M...kkii ; j I^ükj. JLLLJ #•        i ;. L Jp-U ;  
 1 : :. „1.. i i 1 ; \ e>U\ i J 1 L ::...:/Q- ; ;....: ;. )o..; j ;  
._..; ; ; L.I...L-J i i&ki;U—l* i...i-.v.^i       ....^.J :. /P. V. : ;  

..._„_ • j....i „j ^4?^ 1 -1—1—i -i2.sL_;..., s _„...^?..L ; ;  
'    I    \Xlf-]                   !    i5^i    ;    i    i         -    <2o-  _... . ..  

 j L.;„.L.i L. i j \Muä$A<j\ ±- ,    M ..' ...| L_L_;__..Rö.. j i...    
!             I      i      ;      i      i       !      j      : 

]              •               :               :                               *                             • 
i            '           :            \            •                        '-            >            '•            <            '•           \            '•             ' 

j 

I 

EDRIC D. 0. CHONG & ASSOCIATES, INC. 
CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
M30-E North King Sireet   Honolulu, Hawaii 96819 
felephone (800) 847-6557 Telefax: (808) 847-3550 

rDATE: JOB No.:                         ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.    3-3- 
Of                  J 



"1—r T""\ 

\uhitr   I 
-i i—i r 

T r 
^ÄTteM~--i--^'&Mu£&-iiL ¥ 

J&& l£SX 

3±-TL 
-l5.i-JKJ\. 

!        !     " !        I        '        j 

;J2-JE; 

j^gfoJ   aL, I 3J2 -3T 

* 

i..... 
Iß/kA- 

I. 

2cJL 

JrälJdM^. L 

..jAmjJ L 

ßk. i 

;/^4£>i..l..4. 
/;/...] i 

i/..±.\. 

.,(... 

.51 

A 
:/$.:• 

lit 

 j 1_. 

;..£| 

:? 

7 
2- 

I/o 

JO... 

'/P. 

JO. 

UP 

..;/<?.; 
i/o, 
.i/o., 

to 

EDRIC D. O. CHONG & ASSOCIATES, INC. 
CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 

/2130-E North King Street   Honolulu. Hawaii 96819 
Telephone (800) 847-6557 Telefax: (808) 847-3550 

rDATE: JOB No.:                         ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.   3-3 
Of                  J 



-J | | j—L_4 |—;— j—|—;—; :—, ; j j U 

;7yd j  I i I |  • j j ; <fej U  I ; ;  Ma j  I  ; 

-I—*. 

jjßLrL -r•,---r — -1- 

JÄÄ i 

1 JS2Ü5. 

1     1 1 
I ; : t ; 
i         • /T '•        ' i       | !    \lo- 

-•»- 

f 

;•    \ 

i ( 

;   Ivl  1   ! I/o! 
'•          i 
'          J i-3    |      j       1 ;/«• 

"i"       * ' 

i     | 1 is Li i _U.i/^.. 
-4- i*?i.- 

•                   j 
j              i ; ü I ! i       j 

i 

—|  ..1...E 1.....J i. 
i   ;7 1   i   i i       ; 3o: 

'3kJL- 

B[gZ_ ]„... 

;§AT/4 J... 

.&'Z  L.   j 

 3..: 
<r ; 

 •>.  

...£.... 

._£_; 

.M.l 

...7.J 

_l_!/f>: 

;r 

J£.L 

 ^ 

S2-M 
&/&.rv_„x  
§JiA L. 

i/^774 L. 
'jPlitt. 1- 

kA^m^x 

3   ; 
. 3   ! 

„3 j 
.27 

yo. 

20 

-MjSZL-. $o^ruC a/L.   CLni-l. T<- sn-%. 

...j.../-.; 

^"- 

EDRIC D. 0. CHONG & ASSOCIATES, INC. 
CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
il30-E North King Street   Honolulu, Hawaii G6819 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

rDATE: JOB No.:                         ^ 

PROJECT NAME: BY: 

SUBJECT: 
v 

Sht.    3-f 
Of                   J 



"i—i—r 

** i 1 1 i ' 

"7 HTT 
T"\ 

...J„J52-X.._L.i 

i.„:Äfi-X 

.&<ah 

Uk>  ! 
J,  

..-föiLtrx. 

•        i 

L3.U-. 
.,3!...!.. 

i3l_i.. 

4—7*, 
.L;/öj. 

;2o 

—•- S '•: i- ..J.... iiC/x*    j J...J i U-#2-4 ;..... .L..J...„L_J_-;2^:  
1   I   !   ;    zo 

57^-izk ; 
:                                              !               *              i                                                              f 

:^a/nt od-'Ukir TMW"   57'^ZT 

i                  '                   ;                   |                 .                   •                   ; 

1 *                        *            : 

•       '   : 
;     ;     :         M    M    if:               : J                '                 ,                 ;               :                 . 

.^3r JELj- i Sarr^JL^ju^. JO^rUlun e..„_£2rJ^. I 

.53::. Jtm i...i... 4$imJL.„ik ijUkil&ai„jsd--^ 

m-JK-   j |^^^..:..ak&^/^J-SiJr 

U/s. j. 

BATH. L 
•git.     ; 

-2/ ... 

32: 

\jJ&..L:L •-1- 

2^ 

iß/W 

.7: 
.5"; 

. + 4..:. 

./p. 

iCL. 

2* 

c 
-V, 

DRIC D. 0. CHONG & ASSOCIATES, INC. 
CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
J130-E North King Street   Honolulu, Hawaii 86818 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

rDATE: JOB No.:                        ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.     3-S 
Of                 J 



J 1     i 
"i—r 

J£#£i l&L 

.^.üüM-U. JMi L-L 
1/ 

16U. 

£&S ?1 

rp./^zi_LJ -i 
/6f.j     !    -M     : 

L23S. 
2° 

„TrTi h>fJAssl..xssd. of • Xf.$\. rt*CQmr*mdtcl teMC, At-M!*&&.&*i6ri 
J£^_J!l&7..£f^L^^ 

a.. 

|itv«^..;..Jsi:....nk>iJ.^ 
"hK- 3 

.;Qprko^l.L-.... ;_  

00 

kfc 

4» A«.. 

1        I 

T""\ 

...(-.. 

fCEDRlC D. O. CHONG & ASSOCIATES, INC. 
i CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
j 2130-E North King Street   Horvolulu, Hawaii 96819 

Telephone (800) 847-6557 Telefax: (808) 847-6550 

''DATE: JOB No.:                         ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.     3-0 
Of                J 



•• ••  '      •••.•'•... '.i •:... .     ,• 

* 

~    i 

:     i     |     I     i     !     I     :     '     I     ;     ! 

i L__4-^~i h-$£uhzßJi&j$X iL_i.   ; 
i ' i : : I :    /   T • I i f f 

"\ 

ex. 
:'•••'. i : 3 • • '• * • ' 

\i&m^.\dh.<L$c. t^k Ltj üJi|L^c/4^4^^-k^&^^^  

it». 

 L J?c.. Ä^./:&tf£i^L£4^^  
 u.U..i/<.k„j-U»jLll^^  

IC, 
^ . 44 1 1 1 1 44 ! ; : L \LSC 

AyioA .... 

UIA7TAAF. : !  

j...iiUrf£fc4S.  :lA6A?E^C?:^T 

•J-A I 
1 i L 

://..; I 

..:T.2SQ..;. 

X.jfcp  
 QoO 

.m  
JtO__ 

. SLL ; (Züm/k.aris.k'^i oz fink a £-C<a..(A..; ^J-.SCuX^r.. 

^4-Cci.rMl ^Jp^jJ^bheM 

XEDRIC D. 0. CHONG & ASSOCIATES, INC. 
CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E North King Street   Honolulu, Hawaii 86819 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

rDATE: JOB No.:                        ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.    3-7 
Of                 J 



• 

1—r "*•   "V 

3"^" r • or* 

3-i 3: vrj  —/ 

.cU. >H „?t; üst - .*>; r-* 

—|r- 
. ..^:._..W--^ 

* tt:  

ft ~^r    ... 

""ST I 
fe 

X 
•X" 

-A 

.-. 
v>j 

ASSSSSM.. 
 ,  

i           j 

'—i     "—i 

i 
.-4 4-^4 

i   M, ! J   !   i   I   i   !   !   i   i 
^ ^i   r^;   cn  O      !      !      |      | :             -'             t 

'           i           {          !          j 

 1      '~   v~ i '• "" 
'                     i         '         ! 

W  0   cV Vry V> 
<. cry (sji ,i!j, r>;.. „ 

7              •              1 
!              i 
;             i 

:              ; 
;           1           \ 

>v_.xL.JC>V ....^....x , 
:              i 
i              ! 

q V\j \i\ Vy Vn: Vn V* I SsQi Vrt Xn —-: VA Vy\, 

,0: "^r; w   o : 

T\c 
••«->-  OT 

 H"S 
 - - : -,   , ; J.-VJK 
H^u; -i -• -J -i 3 
"'•1 ; '   •   ; • i ol 

<5l 

 i 3-4. 

Q 9o2 -..Q'i Si--0I J_ 
<5   \   \   ^   \-\ j  Vj   >l 

1 or 

4*$f& 
j4;.. r^ r4l-...c4J...' 

fffor&fcfä- 

r =   «vi  or "^ Vr>| \3 
3> 

*• 

•   ~-;   tsj: ro; ^s; VA^ "O      •   ^ 

.; p.  hi   U    C   3 
•; <r-  it-:   !T.   «•' *r 

.;.../.. 

FCEDRIC D. 0. CHONG & ASSOCIATES, INC. 
CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E North King Street   Honolulu, Hawaii 96818 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

rDATE: JOB No.:                        ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.   3-3> 
Of                  J 



• •"•'..'• ••    •!:'   •       " ••:•:•. 

§ 
-I r 

1     < .4 

v ut: 
J£..L^ 

X.. 

CD 

3°.. 

to *° 

0) 

vS...Vr.V 

"5 
o 

-»J 

V- 
.EL,. 

3   £ 
^ 

^•„^      ,...^.;      • £^^g      <   
>J-Ä.cG !..?|;.,A':.VJ:\9....N^_\3,. 

. 11 1 t 

-4-   <A     cA    r\   cA;  c-\j  tfy   -i 

^ ^   VA: VV VA .Dr^JKjjriÄ:'..^:. -:  ^ VA W U| 

_.^.?r \0... "s>. >• ^- r*.....'.-..5t:.?>..qj:.rr.. 

£ ll'lril^l:!^^:^ 

— «*•    p|   N   C^;.H' oitf>; 

*a 5ala ^^^Wn^'-V^ ^ t- r-r~: 

—   c4r tO  "3H W "-at'! &J "2. 

>   > "^- ~T   —:   ~>. ~!   "Sf    O,   —     S   (V4,       1 •4;  CX\ cD   «Q   «a  *ü   cü; «O: ^ M 

¥ 

C£   -J 

.;.../.... 

J 
lEDRIC D. 0. CHONG & ASSOCIATES, INC. 

'CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E North King Street   Honolulu, Hawaii 96819 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

rDATE: JOB No.:                         ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.   3-1 
Of               J 



• 

5->  

7^3   iPJU 
v\J v) 

_o_.Q;, 

A  
.0  

3,^ 

•fcf- •yp 

111 00 

•^  

.§....; 

o 

-4 

5 p 

w;   0! 
-l—rj- 

•! -    T- 

O;    O: 
«V wv IÄ \jC\    ^ .>£ ^ 

V)'.  A;   r4   c\  t\ ^ — I rAj tfi; 

„_i^..^i„Si. .VöLlö. .si ^jri .klrC 

vn 

^ 

.._oL:s2t.Ap: ^ q-;- .co._ti;..ö^;-^i"tOi-©- K "i    : c-. cs: o 

H  R $..^_&.ta.C^-r*..£|. 

s<v   r\-  cA  cV TA; -H!--«i-t^i W \r\. 

VQ JCL V) Vv^ly W d~W PI V^ 

•1" " T~"" • "--' V" T —!•--] ftps  
• •   : : t     i     !     • ^.: 

-I *-...' : i \ \~~H- pi;........;...&.. ~ 
: —;   cJ;   cry ^| 3; cc     .1 Tr  5 

-i-^ <^- ^ ^• j^ ^ Jjj'i?'-; "'<• < 
..;."~3:.ä!..^' «5! "A; 1^  & <§ .^' ~J-..-^ 

N- 
\. 

•Or -V-. 

T      '! 

j""7""T" 
1 i    ; 

-*- 
. _;.... i         i 

—f— ._..; j._ 

^Ol 

DRIC D. 0. CHONG & ASSOCIATES, INC. 
ONSULT1NG MECHANICAL & ELECTRICAL ENGINEERS 

2130-E North Kino Street   Honolulu. Hawaii 06819 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

"\ rDATE: JOB No.:                        ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.   3-Jo 
Of                  J 



I ] I        !       I 1       I 

i 1 
"2  < 3 
vo v) sy 

—r 

•• 

 —-3- - ••• 

...p. .Q:-- ..p;  
"2. 
X  
0   

If.'.'.. 

• • • 
W.H-.  

i i 
"7"   

&§  

.^....... 
.<b :.... 

to     V~      ,. 

—••> 

<  o 
?  
^  • 

-4 

• - -:•• 

3 ...W... 
—: 

llN'S^ 't'm R 
H: 

cry  cV 'ct/'ci' r-fAS'-^j--^ ^h 

jM k^ .^'„..sa.viSC^Q; Vv.- 

to. -^ 5*. a c\ U 

\J)   ,0   •,0:|Q'\A 

r-   9 
.^. 

3  5.  kl.S....^: .^.^..5.°; $. 

cO  ^ c4 ol - .-J di_jc>i.rr:_^h. 

fi r r c** r- o -0; X-; vb ^ 

M 

% If 
l'SSÄ 

&K$~$^"*:#'5'£"" 

.0:  J- 
I 

J 
• 

IEDRIC D. O. CHONG & ASSOCIATES, INC. 
ONSULTING MECHANICAL & ELECTRICAL ENGINEERS 

2130-E North King Street   Honolulu. Hawaii 96619 
Telephone (800) 847-6557 Telefax: (808) 847-8550 

rDATE: JOB No.: ^v 

PROJECT NAME: BY: 

SUBJECT: Sht.   3-/< 
01                  J 



, 1 , , . : , . , . , , 1 1 , 1 1 ! 1 , ;  rm"\—i ?  '- ; •"-" N 

1 FöLI *             "             i             :                            :             i             •                                                                                                   !             •             ; i       \                         '• 

1   <L.£ 
•         '.»;:                              )                                                                                           ! i                 ! 

VKJ v) vy |        i        i                                     -         *                                                        ;                  " :            '            ; 

 ...^i:.   --------•--••  ;••••:     •••   •;•   •'<••• •• \ ; '• ;  - • ;—:---;  

- - ...o...a:-.- .«.s  
...4.. V         :.                      •......;..:..• 

 "....* ; •"....; ;....- : : ;....;  

...'   ^ |..J ..: ! L.i  : ! : :  

X   iV H-H     :   -n : : ;•   •'  

3 

 \.Li  :    .; i :. ! - , ,...;  .0                      , 

. .o -•V ^   •   

3:J                     ,»r"71   ...                          *....' •. . .    Gj  * 
"3- u. Jjj^..; U i ^                  : ... 

-4-' 3                ••;;;.. 
 r -•'-£ ;- : : - : --  

< ,—  ; a i         ..     :..: • ...,...;.... 
& tf  
<^ O)  —r 

s i 
 ^j ; r"i • ••  

i )*3  # .   C^" 5 '";""" = • ' •                    

V C    c   3-4^ ••  -=••••:•••:•••; • :••••* : :  

2 U'p:r' ; : . : ; "  
 -f- v" i i...u;..i :  

•A^4 : •i--l-l-i :   
..  3 o «,     : i  

:-4-               |   ^5.       .               ;       , 

C3  
<b ;.... 

 :X{* t-i i U i           
"5 ;  
h-       

: -. — : :  

•^       

 -•---;—-j 1 )••-; • :    \   :• ••-- ••                         

-4 
':'.'•                           •                            •'••',' 

V: vo 
•..;«..•:.-':-! ; , i \      :-! i ; ,,  

-5 k-  :-0 •           •;•-<:-/•<       v    •                      -:•-: r- * 

s. 

3. .£.... ......:...fNf i '  .         :...i i ; •                ..:  

|EDRIC D. 0. CHONG & ASSOCIATES, INC. 
"CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E North King Street   Honolulu. Hawaii 96819 
Telephone (800) 847-6557 Telefax: (808) 647-G550 

rDATE: JOB No.: A 

PROJECT NAME: BY: 

SUBJECT: Sht.  3-fr- 
Of                 J 



|EDRIC D. 0. CHONG & ASSOCIATES, INC. 
ONSULTING MECHANICAL & ELECTRICAL ENGINEERS 

2130-E North Kino Street   Honolulu. Hawaii 96819 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

rDATE: JOB No.:                         ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.    3-/3 
Of                   J 



• 
1     '<.    - 3 

.0..^..- 

<   ^ 

•'T  

03 

^    v." 

U_^/ 

"5 
o 

v- 

3   K 

1 1 -1 1 r 

•     !     •     :     •  """> ; ^0 

¥§WK^€^M^&" 

CfYV/V <<y rA' CO •^-•^j-^-^!-<fj--^.- r\- 

VA-t='\K- VA An  -J ^ W ^ - Vi VA 

4 ̂
   O: ^ ^   ^A   rO   rs|   5*   VA'   r\  \f)   ^ 

Vi 
^1   rft^ 

^0 \A ^ N OO; C4- -• ^ ^ rA: 

wV •v/> ^ ^ £ £ a $-&.&. f«.  r* 1     r*        w : sS; O, f: ^ 

 :' -   ri cn-sV>' 
H 

 __    _ ^"  <ri 
-40;  c& &0.   5Q "5~: *Oi 

•5 H 5 
< < 

< £ 

. 

EDRIC D. 0. CHONG & ASSOCIATES, INC. 
'CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E North King Slreet   Honolulu. Hawaii 9681B 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

rDATE: JOB No.:                        ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.     3-/V 
Of                 J 



"I r —\ 

( 1 IP"u 
AAJ      -N     —) 

1 <J. 
—r 

'•^•5;  
...0-.a:--~ 

...j£..ct  

"5. 

3 
.0  

... .r^.... 

.3:.^:  
.„•2..i£„ 

( 1 Pl4  

-^•-  

*15 
~* :  

V-  . .. .;. 

3. .K  

_^_-_f „,- .£......._J -_ J.. „_.„. 

I KA 

¥'.4'5"r&' & '.&'"?..' ft \$ ^ $ ^$ L.sa..^.^.^.'.^.. .<u ..- 

^  <y)      r\   (N\   C^T^ rV  C* CV 

^J- CO   ^   c4| K\- ^ rY  c\: A 

» £ V\ 'IA   Vy  Vv 'os V-, 
•*- 

.£.-,. A. 
Ci;   zx.-   ZX. •   —   ri: «);*tH  ~   —   —    . 

^4. £v; cQ sp. "^ <Qj Tj ^ ^ V- 

-  8 
%   < < 
3   27 
<   <  < 

n. 
.,;.. j . 

m EDRIC D. 0. CHONG & ASSOCIATES, INC. 
ONSULTING MECHANICAL A ELECTRICAL ENGINEERS 

2130-E North King Street   Honolulu. Hawaii 06819 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

rDATE: JOH No.: "N 

PROJECT NAME: BY: 

SUBJECT: Sht. 
Of 

3-/r 



-1 1 1 r 

.U;.. 
*J 

<b 

vo U_ N_/ 

Sxonro •(A* 

WQ- Q   ^   o-  o'  cA 
V/>. CY tf\ .> ^ «o: ..M" 

Irr csicl -' ^ <^"c4i ! •: 

\A VQ:"\A VA Vn: 

R R, .t?.^ S:. ^ 

\j\    cA c\   — •=$-• TA""r\i""'" 

i- r* » «> . J> ^ H 

•r : •' : ••&•••'s 

lEDRIC D. 0. CHONG & ASSOCIATES, INC. 
''CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E North King Street   Honolulu, Hawaii 96819 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

rDATE: JOB No.:                         ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.    3-/6 
Of                   J 



-: jr -^ •_,     _ „ '-~=±\ 

.o..a: 

...!£.ct 

.0 

3' 
3. 

£ vT 

-•y "• 
v£..a.. 

Ü0  ° 

0> 

*~   v.: 

^^ \Q "Vo i^ 

^ cOi 

:  ~;   rj: oni tt y 

» 

i  Of 

If 
a 5 

 h- 

M 
3 

;-$-^i -Jft co   £ VIY"'P\:" 
: y    . o; >. 
 ; . u,   , ..;._.; 
ww www  ;sw 
01      • ->OJ   -    •• ••:• 

...      y..-...-. ; , 

VM 

5 i~f-t 

S: 
r^r   o 

->v 

«4 ( 

at 

..(... bo 

5 
v3- w, 

S-5 

i 

IfeDRlC D. 0. CHONG & ASSOCIATES, INC. 
^CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E North King Street   Honolulu, Hawaii 96819 
Telephone (800) 847-6557 Telefax: (80S) 847-6550 

rDATE: JOB No.:         ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.  3-/7 
Of      J 



• 

T r 

 •>••— 

 0~£U--. 

.§.£,. 

.0, 

< 

< 
vT 

X 5.-3 

"5 
b- 

-4 

3   K 

.^_^_.0..t....0,.. 

"£!"£ "V^"^ 

o 
•xSr 

h 

rO 

^WVW: 

=s. "*. ^ -^ 

Vo; 

^r- 

o 

 iü- 
••:• 4^    t    • 

5«: I 
CO 

 £..&--*.— 

CÜ. Hi : -:  r^  co  -s.  ^ 
^^:^^: £ s td 
-A- _?a: sa sQ: so H -M Hs 

^ 

 ;...V);. 

V- 

• 

I 

J 
JEDRIC D. O. CHONG & ASSOCIATES, INC. 

"^"CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E North Kino Street   Honolulu, Hawaii 06819 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

rDATE: JOB No.:                         ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.    3-1 f 
Of                 J 



— !        !        ! 1 1   '     !"     1        :        ;        '        !        j        ! j..-,          ,   . 

m wzP ^ -—;""• : ; ]" "; ; ';  '.        (        ',        i 
^^W'b.:--&u,— .—.-.•»_—..^-—»«.,-« k - ..' ...   .  \ 1 ..„^. ,.   „.,.!.. fc...,««p.;.M«,.., ..1 .                   _ 
^^,-VJ   ^   -s i    O   Q;    0; '    O! I'll 1 

1 < 3 

........5,1  

........90. _s2:_\3;   s5!........'- I              : 

•            '            •            i 

"?—; ? : -  - 
:      ;       •             : 

S>0: ;                          ' • ••%••-: ; :"   : :    j    j 
„p. •&:.-- 
..|.S:   S.^W  TTW ";;;;;'•   •? :***• r : * ! ;  

i.- i i ;; i  •'•••••                                            .          " 

'•'.'• ..X ; : i ' i  
.^  

:                            :             ;             ' 
.....$ ; ; : ; ;. 3 

.0  
WV - -- 

•    1 '. "    ' 

. Ok   ;   .   •   ;   :   ; 

"  i" 1 T    :    : 1 :  •    " 
: 

3 3:'" 
. O                  •       ; ,....;  

.."2. £.   . 
:Vv     : 

•". ^-    : : ••--:-- 

-  • 
W  ^r  -•5-H^ O-                               : •••T-: • : 1 : ;  

 ; ?.- t          
-Ife   :  •: 
9^.     ....... ...... 

V) 

1» •v:£ v> ::;S"tr.t.:  '• ' "   •  

->vi. .-. ?"Sj ...     .           >      ••X- :    
<: C ^    . 

..... 

... c 

^  
.<b :... 

y *> - - s 
3 ;.1-U :..  i    '- :  

-   •                     t 

 :  V\  V)   V/\     o 

\S       •       •       : 
•   ,Q L...;..-:-. ^ r              : 

- vo.. .Vr.^ : r* c- *< ^ .,.^..iq I ,.. ^e-;•-•-:   -•     

•--   '•-• •-•. '; ••• •;   ;-•• 

:        -         :         ! 

•:PÖ                      • -  •             " 
.   ... "$  :  •;•• i-Cü i-,:  -h i o :     _:      ci    -a;. .i 21    !    : 

. v~  

-a    :_**_ .aft.»:_».. 
Ul.      3:..   .           ....... 

_,.X; ,-4j  
3 J   • 

^J  .-' i r ;  .-...;... ,. .  \ .   ..;.... i           *            .  -..--, 

- K> M  :  l • •! ; ' : ; ;  

•:•   •   •••<-/•-  i  •     Q .    . .   -      :  >  -. - - -        -4 

V... 

•   r- 

:  Vs...:,     . ^ 
 .•• • ;-—J — 

i 

£DRIC D. 0. CHONG & ASSOCIATES, INC. 
'-CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E North King Street   Honolulu. Hawaii 06819 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

rDATE: JOn No.:                          ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.   3-If 
Of                    J 



• -:-• • • • • • - --• .     •. \•. " .   4   ' •    ^'.-riv-*'---' • '.••'-••;•:•:•.[ •~'i;^,'---y •>• -T > ^:.^-».-; ;--.:.--i••-A;:-.-Jt'J ~; l.» V: 

i -i ! 1 1 1 r • !        ; 

IsD u "v -b+r-'~-" 
.•Ui 
7 

VO Co v/ 

• 

-3:  
V ^ 

..O- ai... 
ui: 

.0. 

•5-x 

.£..A. 

IK) 

"Z- 

3 

-. . . -Ö- .......   - 

-   • • 

<b  ;  

-  • V 
.. M fc-'i x •«   —• 

- v>o. U_ N^ 

  7 

- ^ 
... -4 

W- \d 
....^-. 

3 
.ja  

k 

•^r 

Vi 

VA: 

.so. 
v3 

0 
O 

 w 

J 
C 

o 

... i .. 
0 
s5. 

•aa:. SQ.. £, a£. 

¥ r 

•^V 

y> 

"n' 
t- 

S3      • 
;^! 

: 'S 

^4 
-4-1 

" o; a" 

•*Jj.. Sft: ."to'., SO • Xü   ^   r~ 

u 
i <&  b3  

U-H- 

W ; •' 

VA 

<3- 
•Or 

 v: 

.4^:. 

^ $ 

...: o^ _. - . 

': """• '  X 

.9"..»....*A..SCx.. .«ft.. N ^ 

tej::  
-0, 
\5 

m EDRIC D. 0. CHONG & ASSOCIATES, INC. 
ONSULTING MECHANICAL & ELECTRICAL ENGINEERS 

2130-E North Kino Street   Honolulu, Hawaii 06819 
Telephone (800) 847-6557 Telefax: (808) 647-6550 

rDATE: JOB No.:                          ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.    3-2* 
Of                   J 



--f&S&SST-    , • *_ -',.^-v. /••:*r'i.. if 
•.•'-::• '*:^:j£~+s!rif5.~:'' 

•   

i 
 ;-.V.- 

..0-.Q:- 
w Si. 

•7$': 

X.. 
0 

.3.1 

..W. a-. 

2 5-31 

"5 

-4 

U 

3 £ -^ 

"K 

W 

> - 

 *: 

1   ^ 
to   .• 

•-<:• -rt;- 

7. 
«r ^-— ^ 

"   "V     ^r     cT •      ^*. ^s***  -C!T   "*Z.: ^*"^:     "—';      "**• 

"^'*®""S u:' «• «or <S! «; ^; "^ 

H 
<S: I 

J 
• 

^EDRIC D. 0. CHONG & ASSOCIATES, INC. 
ONSULTING MECHANICAL & ELECTRICAL ENGINEERS 

2130-E North King Street   Honolulu. Hawaii 96819 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

rDATE: JOB No.:                        ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.    3-2-J 
Of                  J 



€- i       ! 

T" 

d! 
4 |^j.„.._L5xUQ^<aurfeiJ..ai jSft.ii/jd<a.^ LL&4^~^~**JU « I ! -i- I 

!    :    I    !    !    !    IJi    !    !    !    iTr!    !    i    i    i    i    i    !    I    !    S    i 
juAil i~tiod£i\6 A„; Li'ktftu^\ hg^j£4^4-4&^i  
h~4>-4     |    I    I     !     ;    ; zkvihbk, Ü)   ;Qft^<kTlloN)j    j    JSAViNl6S jjggjQ 
ftf 

 j i 1 : &M..1 i \L 

j L.4 i ! ;...:.. Mkü  
J ; L--U ;....-.: jS/fc-4  
j i i i...J„J : iß/(ß.3|... 
1 ] j i j i \ a./k4-. 

..... 31 .4.4.... 
 3&> ! J..... 
__i3ÄQ I !  
...... Liz. i !  
 :.3<r ! | 

j UU__4 1 ;.ß^2-8.j I... 
..! by.J..J ;/,..:.5.6o; :.. 

i !!j__L; IU3L6Q: ;.. 
j |üf.j J ; ...Löi3.^p. :.... 
.1   :^.:      o.^o 

i$l • i.p).3fp: 

• 

.j.,.; , ;ßfe6 L•.-„,.-~-..,..;.   .   ,. • •—.44.J .i~ . ..;.,.,_.. 

J ; JBAIHJ I • LM-. -.;-.-.- 1 Lj-^-i I I &J2.a  
.-..    6ATHi :        J3Z-L.J •; 'Ä • i-_Ät7^o .. 
.,. : i<jf. ;    4 ,.#£4^.. ; ..4L ;..  QAto/,  

....:.. „.; \E^?m I j '121 1 }_j_ J iTrl : Q,.. 
j ; \LMMJ>, ! J u?.i. ] j. I I .2,., o. 

TOTAL-. t I : .j i ; : : ;, ; 4~T sjM^l.m. 

"••   r     • At&Ü£JL£mfe6fy^  i J J L. ,^   :.., !..._ 
 ; ;r si ]^MJiu^$M M^p^s^ri = ll,.ztä .^V^ 

 IAAMMIL jä#M„.MhJM ; I ! i "•• i L i : - .:- - -••  
..4 ; j.=j 4i5^_N%k H 0QrOüilk^s} t.|^742.,4 j - 

•;       !       !       i       j       >       [   "   =  vyj       ! •       I       !       ]       i       :     • 1 , 

 id^5-(..;rfi>k. P4e4^C^£. A^tLphtrs. fef .<afe.cLjj :• 5 23-S4 •  

'&&,Ü&ck z 1 Ij  m/ L :   I  ; -,£.xi!A<U.i : : ...; r.„! 

•r  
^EDRIC D. 0. CHONG & ASSOCIATES, INC. 

CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E North King Street  Honolulu, Hawaii 96819 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

rDATE: JOB No.:                         ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.    3-22^ 
Of                  J 



.- i-TTJ=.-r-i.  ->--.^.^>,':.^=..Ä. 

"ff 

Ito 
t- N i>» <r- rf> r4 r- 0- ^ 

0 g 
er 

ri 
o 

ClU 

\3 

<>- 

ci 
o 

u. 
o 

_i 8 u 
0 f>0 r 

< 
S 00 £ ^ *~\ 3\ 
UJ 

0 /-> ^ .' 

5 Ui 

Ü! 
V) 

X 
2. a es 

o ir 

OÖ ,1 t 
CO f- t a 

V 

-T3 0 
m 
o 
Ul 

o 
UJ 

z 
UJ 

1 
O 

«0 
o 
ü 

0 

0 
0 

CO 

X 
Si. 

UJ -I o 3«L 

tu 
o CO- K rl 03 

Sfc 
V) 
o 
ü 

Q> 
*> 
0 

|i UJ 

a: 
o 
CD 

O/l 
l-UI 

3? 
\ 

,1 
< UL «0 

4k t-o: vS ^ V °X O ^ 

• T 

CD H 
<S > 

H P < 5 $ 
=f 

X 
< "-co 

43 a 0 s» <3- 

^ O 
gl "^ 

-0 ,i 

«2 
j 

*^ v/ G 

-J 3 
"T5 SH 1 "" 

JL 
J 

o 

5 

m 

ö 3 
- 

« 
7+ 

4 

3 3 
UJ "» 
o d er \A 

a. , 

z 
o o 
m 
oo 
w 
O. 
< 

3-2.3 



v-.----r. v/,T.-^-.^;..'--- 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION 

PRO 

DISCRET 

REGION NO. PROJECT NUMBER 

3ECT TITLE      £±ALUL   \^r^A^r,Jr\Jc^\^ FI 

:RETE PORTION NAME      Ü(J,T^£    *>'& 

SCAL YEAR 

ANALYSIS DATE 

1 

?. 

ECONOMIC LIFE 2-^T YEARS PREPARED BY 

INVESTMFNT COSTS 
A. CONSTRUCTION COST 
ß. SIOH  CS-S^O 
C. DESIGN COST £ 10*7»^ 
Ü. ENERGY CREDIT CALC (1A*1B+1C)X.9 
E. SALVAGE VALUE OF EXISTING EQUIPMENT 
F. TOTAL INVESTMENT (ID-IE) 

f. 0-7.S6 
1 ^> ;-/© 
t S3*?- 79 
\ —- 

I    B^Q.nf 

ENERGY SAVINGS ( + ) / COST {-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST %  DISCOUNTED SAVINGS 

FUEL 

A. ELEC 
B. DIST 
C. RESID 
D. NG 
E. COAL 

F. TOTAL 

COST    SAVINGS   ANNUAL $  DISCOUNT  DISCOUNTED 
S/MBT'JM)  MBTU/YRI?)  SAVlNCS(J) FACTORM) SAV1NGS(5) 

\fl.V>     ll°l I 67.72- 
i 
I 
J, 
J 

I Ö7.-77- 

I2J2- $  A>6 3- 
J  
$_  
$  
J 

t   /o 63 

MOM ENERGY SAVINGS ( + ) / COST (-) 
A. ANNUAL RECURRING (+/-) 

(1) DISCOUNT FACTOR (TABLE 1) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

O 

% 

NON RECURRING SAVINGS ( + ) / COST (-) 
ITEM    SAVINGS $ (•)   YEAR OF     DISCOUNT 

COST i  (-HI) OCCURRENCES) FACTOR (3) 
DISCOUNTED SAV- 

INGS (+) C0ST(-)(4) 

a. 
b.~ 
c. 

d. TOTAL t 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS ( + ) / COST {-) (3A2+3Bo4)  $ O 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) ?Si HAX NON ENERGY CALC (2F5 X .33) 

a. IF 3D! IS = OR   3C GO TO HEM 4 
b. IF 3D! IS  3C CALC     SIR = (2FS+3D1) 
c. IF 3mb IS =  1 GO TO ITEM 4 
<1.  IF juib IS  1 PROJECT DOES NOT QUALIFY 

$ 35-Q.8V 

IF 

FIRST YEAR DOLLAR SAVINGS ?F3+3A+(3Bld ": YEARS ECONOMIC LIFE) S : &7-T2~ 

TOT-AL NET DISCOUNTED SAVINGS (2F5+3C) S  loC^    '' 

SIR (IF  1 PROJECT DOES NOT QUALIFY) (SIR) = (5 : IF)-  ^.ö^ 
3 

3'1*4 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:  REGION NO.    PROJECT NUMBER 

PROJECT TITLE  foJ/-,^ Lr^d^r/^l Li'cjvls    FISCAL YEAR_ 

DISCRETE PORTION NAME 

ANALYSIS DATE  ECONOMIC LIFE 2<T  YEARS PREPARED BY 

1.  INVESTMENT COSTS 
A. CONSTRUCTION COST 
B. SIOH  CS-S^O 
C. DESIGN COST (  lo7o") 
Ü.  ENERGY CREDIT CALC (1A+IB+1C)X.9 
E. SALVAGE VALUE OF EXISTING EQUIPMENT 
F. TOTAL INVESTMENT (ID-IE) 

?.  ENERGY SAVINGS ( + ) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST $ DISCOUNTED SAVINGS 

COST     SAVINGS    ANNUAL $  DISCOUNT  DISCOUNTED 
FUEL     S/MBT'JM) MBTU/YR(?) SAVlNCS(J) FACTOR (4) SAVINGS! 5) 

J 5 Gb. TO 
I 3*.^ 
% zc.-zs- 
5. 

ses.lL 
i      £-8<z.l(* 

A.  ELEC      % \<\.<\2> 
\i.   DIST      $ 
C.   RESID    1 

V.SV^'P 
i 

j. 

i is sis' 

) 

i) 
(3A X 3AI) 

12- IT- t 
i 
s 
j 
j 

II OS 

D. NG           i 
E. COAL      $ 

F. TOTAL 

3.     MOM ENERGY SAVINGS  { + )  / COST (- 
A.     ANNUAL  RECURRING  (+/-) 

(U  DISCOUNT FACTOR  (TABLE 
(2)  DISCOUNTED  SAVING/COST 

) t    //CS 

\ 0 
B.  NOW RECURRING SAVINGS { + ) / COST (-) 

ITEM    SAVINGS $ ("0   YEAR OF     DISCOUNT     DISCOUNTED SAV- 
COST i (-)O) OCCURRENCES) FACTOR (3)  INGS (+) C0ST(-){4) 

a.  I 
b.   J 
c.      I 

d. TOTAL t 

C  TOTAL NON ENERGY DISCOUNTED SAVINGS ( + ) / COST {-) (3A2+3Bo4) %__£_ 

D.  PROJECT NON ENERGY QUALIFICATION TEST 
(i) 2$z MAX NON ENERGY CALC (2F$ X .33) $    SQ3.11 

a. IF 3D! IS = OR   3C GO TO ITEM 4 
b. IF 3D! IS  3C CALC     SIR = (2F5+3DI) : IF =   
c. JF .'-.nib IS =  1 GO TO ITEM 4 
<1.  IF 3u1b IS  1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS ?F3+3A+(3Bld ": YEARS ECONOMIC LIFE) t   :  %£; jT" 

5. TOTAL NET DISCOUNTED SAVINGS (2FC+3C) S //6 3 . 

6. SIP. (IF  1 PROJECT DOES NOT QUALIFY) (SIR) = (5 : 1F)=   /.  ?7 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:     REGION NO.    PROJECT NUMBER 

PROJECT TITLE  &fUr«. l^c^d^C,^ Ugkb   • 

nKttFT? PORTION UAME  ^'T^£ *°" ^ 

ANALYSIS DATE   ECONOMIC LIFE 2S"      YEARS PREPARED BY 
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<1.  IF 3ülb IS  1 PROJECT DOES NOT QUALIFY 

FIRST YEA». DOLLAR SAVINGS 2F3+3A+(3BI d ': YEARS ECONOMIC LIFE) I    U'.. £-7 

TOTAL NET DISCOUNTED SAVINGS (2F5+3C) j     T6> -&V 

SIP. (!F  1 PROJECT DOES NOT QUALIFY) (SIR) = (5 : IF)» Q..M 

3-3& 



• 

i r 

3ZM i hJA 

..2..;  

.; .. e)$ 3 j  

.... Mft!D&  
..: jß&mj 

..:... Xk.±„. 
.:....-.LA(Jü4D. 

/7WI 2- 

i ./6ö . j... [ j i ..6.i |.... 1 1.. Logo. 
:3ie.\ j .—Uj ! : •; ^2<3 

.J&öJ.J:. j Ui ;. I \.&>n%o 
L./2°j. Li ;._£; |„4.:j..ö.-.fl8o. 
JJÄft ; : I i..^L...|.-.J. .\.Q:1ZQ 
j. &&..; ; ; Lft: ;. L -:. 0.,S).2>... 
.'..£sr! ; ..i !...£ I - Lo.dSQ. 

4£ :   i     i£\ j.„j...; Q'ito 
 .60 ; \ :..^„;.„;„.i..._„; QJMO. 

:r2£G \Zr[ j l„.Läis;/.2, 
J...ÖO , ; ;.6:....; ; ;... Ö.-JCQ.. 

« 

 ....; TOT.AU         • .......U4.._ ; : '-..=.„ ...J^..so±^utp^ 

^     ANMUAL £^i£6^; ^AViM6;S :  J.   I . ..   
...,...:  = i. .#, S&3. ^W/P.AM: X„..^„ .^.2^,.» ,/^ Z- ^"/y«... 

. j ; /1/>JJNU,/4L <!«s4-.S^\Ar?<>^J „ J....L ..M.  
.:..!..; ;. . =    4,.<&4.^feÄ-^   

Cs-ee ex- ± 
.j.J i_ö.  IPAXALXA. L*...LJ    I/7ÖQ-; -• !4.,^_.^ i  

 1 1 A.. I/A;.;:,. /, 

 I M&id JJ'.M... 
T-   ' I ; 

.1 1 .;. Cs<-^. jG.#echgdLJ 

. -;.../.. 

• EDRIC D. 0. CHONG & ASSOCIATES, INC. 
CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E North Klnfl Street   Honolulu. Hawaii 06819 
Telephone (800) 847-6557 Telefax: (808) 847-6550 

rDATE: JOB No.:                       ^ 

PROJECT NAME: BY: 

SUBJECT: Sht.   3-37 
Of                  J 



< 
i 
u. 
o 

X* 

o 
CO 
00 

> 

in C- 

CO r CA 

«r- 

o 
o 

o 
o 
0 

< 
E 
UJ 

< 
X 

o 
0 * r 

M 
^ r- 

T 
< 

\ 

— o 

••'a. 
<K> Ä -} 

O 1/1 
* 

^ 

"O 

>- 
m 
o 
UJ 

o 
X 
V. 

IT 
O 
< 
V- 
(/) 

» 

i 
c 

z 
w 

| 

o 
kJ 

o u 
3L 

0 
X 

^ 

-6 

CO 

1 
I «1 3a. 

X 
o 
e 
< 
_j 

o o 
o 

O r- 

< (_U) — o 

§1 
\ 

• 

4 
to 

? 

J 

1*1 

H 6 6 
> 

z < 
a 

ZuJ 
• 

•5 $ 5 

t 

O 

o 

4 

Q ^ r- 
? 

•4. 

c 

t 
o 
UJ -> 
o 
a. 

O    i 

a. r* 
c fO 
o 

»   5 

3 

C2 

1 
< 

t 
3 

3 

« 

1 
< 

i 
J 

•U- 

3 

• 

1 
< 

V?" 

i 
J 
Vr 

3 
In 

^ 
"1 
si 

• 

i 
«4. 

7 

i 

J 
0 

1 
•c 

S" 
-a. 
-ft 

0 
«JO 

-) 

• 

' 

z 
o 
o 
IT) 
CO 

w 
a < 

00 

« 
z 
cc 
o 

3-32 



•) 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:                  REGION NO.    PROJ :CT NUMBER 

PROJECT TITLE  &J,,^ \*r<xA*Sn^l Uok H FISCAL YEAR 

DISCRETE PORTION NAME  ^ lT "^^ 32-1* 

ANALYSIS DATE                ECONOMIC LITE 2ST 

1.  INVESTMENT COSTS 
A. CONSTRUCTION COST 
B. SIOH  CS-S^O 
C. DESIGN COST (  10*7«.^ 
Ü.  ENERGY CREDIT CALC (IA+IB+IOX.9 
E.  SALVAGE VALUE OF EXISTING EQUIPMENT 

f 

1 

YEARS PREPARED DY 

loo 

no .oo 

F. TOTAL INVESTMENT (ID-IE) i   -rm.(.g 

ENERGY SAVINGS ( + ) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST %  DISCOUNTED SAVINGS 

COST    SAVINGS   ANNUAL % DISCOUNT DISCOUNTED 
FUEL     S/MQTUd) MBTU/YR(?) SAVlNCSfJ) FACT0R(«1) SAVIMGS(5) 

A.   ELEC      %]±/jZ      ^z£BLici   *    111 b*J2Z. * l3lo 
8. D1ST  Ji    i    i  
C. RESID 5    i    5  
D. NG    f.    5-    $  
E. COAL  $  \    A  

F. TOTAL   I J/3,- . S  /3^< 

3. NON ENERGY SAVINGS (+) / COST (-) 
A.  ANNUAL RECURRING (+/-) . $ O 

(1) DISCOUNT FACTOR (TABLE I) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) % 0  

B. IJON RECURRING SAVINGS ( + ) / COST (-) 
ITEM    SAVINGS $ (-0   YEAR OF DISCOUNT     DISCOUNTED SAV- 

COST I  (-HI) OCCURRENCES) FACTOR (3)  INGS ( + ) C0ST(-){4) 

a.      $      $  
b.   i            i 
c.   J           i_ 

d. TOTAL J . $ 

C TOTAL NON ENERGY DISCOUNTED SAVINGS (+) / COST (-) (3A2+3BQ1)  $  

D.  PROJECT NON ENERGY QUALIFICATION TEST 
(1) ?5x, MAX UON ENERCY CALC (2F5 X .33) $ ^52-. /Q 

a. IF 3D) IS = OR   3C GO TO ITEM 4 
b. IF JD1 IS  3C CALC     SIR = (2F5+3D1) : IF =   
c. IF 3nib IS =  I GO TO ITEM A 
1.  IF JUVJ IS  1 PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3Bld ': YEARS ECONOMIC LIFE)  S ,//3 

TOTAL NET DISCOUNTED SAVINGS (2FS+3C) S / 17o 

SIP. (IF  1 PROJCCT DOES NOT QUALIFY) (SIR) = (5 : IF)- J.  8g 
3 
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• 
LIFE CYCLE COST ANALYSIS SUMMARY 

ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:                   REGION NO.    PROJI ICT NUMBER 

PROJECT TITLE fofl,r*_   Ltedtxn^ Uokls FISCAL YEAR 

DISCRETE PORTION NAME  ^.T^fE  ^-JÄT 

ANALYSIS DATE                ECONOMIC LIFE 2^ 

1.  INVESTMENT COSTS 
A. CONSTRUCTION COST 
B. SlOH  C5.S7.) 
C. DESIGN COST (  lo °7<?) 
U.  ENERGY CREDIT CALC (1A+1B+1C)X.9 
C.  SALVAGE VALUE OF EXISTING EQUIPMENT 
F.  TOTAL INVESTMENT (1D-1C) 

$ 

i 
i 

YEARS PREPARED DY 

J £«-7.63 

?.  ENERGY SAVINGS ( + ) / COST (-) 
ANALYSIS DATE ANNUAL SAVINCS, UNIT COST $ DISCOUNTED SAVINGS 

FUEL 

A. ELEC 
8. D1ST 
C. RESID 
D. NG 
E. COAL 

F. TOTAL 

COST    SAVINGS   ANNUAL $  DISCOUNT  DISCOUNTED 
S/MBT'JM) MBTU/YR(?) SAVlNCS(J) FACTORM)  SAVINGS(5) 

S (2 11 
$    '   i    
S   J 

I /**o • W t /X/l 

MOM ENERGY SAVINGS ( + ) / COST (-) 
A. ANNUAL RECURRING {+/-) 

(1) DISCOUNT FACTOR  (TABLE 1) 
(2) DISCOUNTED SAVING/COST  (3A X 3A1) 

O 

»JON RECURRING SAVINGS ( + ) / COST (-) 
ITEM    SAVINGS $ ( + )   YEAR OF     DISCOUNT 

COST 1 (-HI) OCCURRENCES) FACTOR (3) 
DISCOUNTED SAV- 

INGS (+) COST(-)(4) 

a. 
b." 
c." 

$ $ 
f 

d. TOTAL $ 

C TOTAL NON CNERGY DISCOUNTED SAVINCS ( + ) / COST (-) (3A2+3Bo4) % U_ 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(i) ?s^ MAX NON ENERGY CALC (2F$ X .33) 

a. IF 3D1 IS = OR   3C GO TO HEM 4 
b. IF 3D! IS  3C CALC     SIR = (2FS+3D1) 
c. IF  2Mb  IS =       I   GO TO ITEM 4 
1.  IF 3Ulb IS  1 PROJECT DOCS NOT QUALIFY 

IF = 

FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1d ": YEARS ECONOMIC LIFE) %   1*0 J££ 

TOTAL NET DISCOUNTED SAVINGS (2F5+3C) %        1^11 

SIP. (IF  1 PROJECT DOES NOT QUALIFY) (SIR) = (5 : 1F)= /. 77 
3 

3-42- 
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• 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:__ __ REGION NO.    PROJECT NUMBER 

PROJECT TITLE  KtJbtr*.   \±££J&LS£LaL  LlS^Ü^    FISCAL YEAR_ 
3.u^iTTipe  51-tO 

DISCRETE PORTION NAME 

ANALYSIS DATE  ECONOMIC LIFE 2-ST  YEARS PREPARED DY 

1.  INVESTMENT COSTS 
A. CONSTRUCTION COST $ H-Sl.gO 
ß. SIOH C5.s°7o) f.  aiLia. 
C. DESIGN COST £ lo "7-") -V   <i«T.;<" 
Ü. ENERGY CREDIT CALC (1A+1B+1C)X. 9 S  yfy<3, 33 
C.  SALVAGE VALUE OF EXISTING EQUIPMENT j,               
F. TOTAL INVESTMENT (ID-IE) I   ^69. 33 

ENERGY SAVINGS ( + ) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST J DISCOUNTED SAVINGS 

COST    SAVINGS   ANNUAL t DISCOUNT  DISCOUNTED 
FUEL    S/MBT'Jd) MBTU/YR(?) SAVlNCS(J) FACTORM) SAVINGS(5) 

ijWJk   9^7/^:h 8JL2/ /2./2^    sJL£TL_. 
1                           i $ ' 

A. ELEC 
6. D1ST 
C. RES ID 
D. NG 
E. COAL 

F. TOTAL 

s        t        $ 
t 1  r 

=N E.  COAL      $ 1        J" 

t sr.ir t  ion 
HON ENERGY SAVINGS (+) / COST (-) 
A. ANNUAL RECURRING {+/-) $ O  

(1) DISCOUNT FACTOR (TABLE 1)   
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ O 

B. HON RECURRING SAVINGS {+) / COST (-) 
ITEM    SAVINGS $ M   YEAR OF DISCOUNT     DISCOUNTED SAV- 

COST i (-){!) OCCURRENCES) FACTOR (3)  INGS (*) COST(-)(4) 

a.   " $ ' $    
b.   J            $ 
c.  .s       r 

d. TOTAL I  $ 

TOTAL HON ENERGY DISCOUNTED SAVINGS ( + ) / COST (-) (3A2i-3Qo4)  $ 

D.  PROJECT NON ENERGY QUALIFICATION TEST 
(l)   ?Sl MAX  (JON  ENCRCY CALC   (2F5 X  .33) $    -3 3gj 6j 

a. IF  3D!   IS =  OR 3C GO TO  HEM 4 
b. IF 301 IS  3C CALC     SIR = (2F5+3D1) : IF =   
c ir :*.mt> is =  i GO TO ITEM 4 
rt.  IF 3ulb )S  I PROJECT DOCS NOT QUALIFY 

FIRST YEAP. DOLLAR SAVINGS 2F3+3A+(3Dld ': YEARS ECONOMIC LIFE) S 23^11 

TOTAL NET DISCOUNTED SAVINGS (2F5+3C) S I^H 

SIR (IF  1 PP.OJCCT DOES NOT QUALIFY) (SIR) = (5 : IF)- 2.11 

3-vr 
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• 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:    REGION NO.    PROJECT NUMBER 

PROJECT TITLE  &gk&&. L^^ALSO^JLLI^M^ FISCAL YEAR 

3RETE PORTION NAME  ^ITI^PES^/te^, . DISCR snnr, JK. 

ANALYSIS DATE   ECONOMIC LIFE 2^" YEARS PREPARED DY  

1.  INVESTMENT COSTS •_ 
A. CONSTRUCTION COST $ gJjL 
D. SIOH  C5.S7o~) j      J-H-.lS 
C. DESIGN COST ( lo^ %      -2X,<?o 
Ü. ENERGY CREDIT CALC (1A+1B+1C)X.9 I   7-01.14 
C.  SALVAGE VALUE OF EXISTING EQUIPMENT        y       -   
F. TOTAL INVESTMENT (ID-IE) S  2£?.2V 

?. ENERGY SAVINGS ( + ) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST $ DISCOUNTED SAVINGS 

COST    SAVINGS   ANNUAL $ DISCOUNT  DISCOUNTED 
FUEL     S/MBT'JM) MBTU/YR(2) SAVINCS(J) FACTORM) SAVINGS(5) 

i    i    $  
i s              $ 

A. ELEC 
Ü. D1ST 
C. RESID 
D. NG 
E. COAL 

F. TOTAL 

J".   I     $ 

I 33. Sl> %   VC"7r3r 

NON ENERGY SAVINGS ( + ) / COST (-) 
A. ANNUAL RECURRING (+/-) $ O 

(1) DISCOUNT FACTOR (TABLE 1)   
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ O 

B. HON RECURRING SAVINGS ( + ) / COST (-) 
ITEM    SAVINGS $ (+)   YEAR OF DISCOUNT     DISCOUNTED SAV- 

COST i (-HI) OCCURRENCES) FACTOR (3)  INGS M COST(-)(4) 

a.      t •       $  
b.   J            $ 
c.      i         J" 

d. TOTAL $ 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (•) / COST (-) (3A2+3Bo4) S & 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 2 to.  MAX NON ENCRCY CALC (2F5 X .33) S YfM.23  

a. IF 3D1 IS = OR   3C GO TO HEM 4 
b. IF 3D1 IS  3C CALC     SIR = (2F5+3D1) : IF =   
c. IF linib IS =  1 GO TO ITEM 4 
<1.  IF 3Dlt) IS  1 PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3Qld ': YEARS ECONOMIC LIFE)  S 38 . 5~& 

TOTAL NET DISCOUNTED SAVINGS (PF5+3C) S     ^(,1.3^ 

SIP. (IF  1 PROJCCT DOES NOT QUALIFY) (SIR) = (5 : 1F)= } .13 
3 

3-42 
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_ LIFE CYCLE COST ANALYSIS SUMMARY 
W) ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:        REGION NO.    PROJECT NUMBER 

PROJECT TITLE  fofUr,. Lr^cl* *>r,Jr UoUs FISCAL YEAR_ 

DISCRETE PORTION NAHE 

ANALYSIS DATE      ECONOMIC LIFE 2S1_ YEARS PREPARED BY 

1.  INVESTMENT COSTS 
A. CONSTRUCTION COST $ 78 Z~   .: 
B. SIOH  CSS"?»} f.   /o.o/ 
C. DESIGN COST (  10*7-^ 5,   /g,7^> 
D. ENERGY CREDIT CALC (1A+)B+1C)X. 9 t  /fl?, /"? 
C.  SALVAGE VALUE OF EXISTING EQUIPMENT %            ; 
F. TOTAL INVESTMENT (ID-IE) S /€1J7 

?.  ENERGY SAVINGS ( + ) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST %  DISCOUNTED SAVINGS 

COST     SAVINGS    ANNUAL $ DISCOUNT  DISCOUNTED 
FUEL     S/MBTUd) MBTU/YR(?) SAVlNCS(J) FACTORM) SAVIMGS(S) 

A. ELEC %  1°I.12>    J..GHk«;h %   3l.?*> l-Z.Q   t 3lo.lL 
B. DIST i    J    $  
C. RESID i                 J. 5     
D. NG    5    i    i 
E. COAL  $ i J" 

F. TOTAL '•       I_£Mf_ £ 3?Q-, 2^ 

MOM ENERGY SAVINGS ( + ) / COST (-) 
A. ANNUAL RECURRING {+/-) $ O 

(1) OISCOUNT FACTOR (TABLE 1)         
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0  

B. WON RECURRING SAVINGS ( + ) / COST (-) 
ITEM    SAVINGS $ {•)   YEAR OF DISCOUNT     DISCOUNTED SAV- 

COST I  (-HI) OCCURRENCES) fACTOR (3)  INGS M C0ST(-)(4) 

a.      $ $   
b.  l            5 
c.   J         J" 

d. TOTAL t 

C TOTAL NON ENERGY DISCOUNTED SAVINGS (+) / COST (-) (3A2+3Bo4) %    O 

D.  PROJECT NON ENERGY QUALIFICATION TEST 
(i) 2<>z MAX NON ENERGY CALC (2F5 X .33) $   /s-V.T? 

a. IF 3D1 IS = OR   3C GO TO HEM 4 
b. IF 301 IS  3C CALC     SIR = (2F5+3D1) : IF =   
c. IF 3Mb IS •  I GO TO ITEM 4 
1.  IF 3ulb IS  1 PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS ?F3+3A+(3B1 d *: YEARS ECONOMIC LIFE) t ?2-»>° 

TOTAL NET DISCOUNTED SAVINGS (2F5+3C) S S^O.^L 

SIP. (IF  1 PROJECT DOES NOT QUALIFY) (SIR) = (5 : IF)« ,2. ö 6> 
3 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:                                                REGION NO. PROJECT NUMBER 

PROJECT TITLE      foj/j^   LtedlSir,^ Uokls          FISCAL YEAR 

DISCRETE PORTION NAME      ^ »T "^^      *7-3tf tsi-jnr 

ANALYSIS DATE                                           ECONOMIC LIFE 

1.     INVESTMENT COSTS 
A. CONSTRUCTION COST 
B. SIOH     tS.SVo} 
C. DESIGN COST ( lo%^ 
Ü.     ENERGY CREDIT CALC  (1A*1B+1C)X.9 
C.     SALVACC  VALUE  OF  EXISTING EQUIPMENT 
F.     TOTAL  INVESTMENT  (ID-IE) 

Z£      YEARS PREPARED DY 

*    JS<-f 
V       fr-V7 
i.       /60.08 

J     /Co.aZ 

ENERGY SAVINGS ( + ) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST $ DISCOUNTED SAVINGS 

COST     SAVINGS    ANNUAL $ DISCOUNT DISCOUNTED 
FUEL     S/MBT'JM)  MBTU/YR1?)  SAVlNCS(J) FACTORS) SAVINGS(5) 

A. ELEC %Jt32l   IJ^YJ^L    % -21.17 IT.I2- S 3 5?,,5V 
6. DIST  $    i    $  
C. RESID I    I    $  
D. NG    t    1.    $  
E. COAL  $          J    J  

F.  TOTAL      %   2LU1 t    3Sb .SY 

3.  NON ENERGY SAVINGS ( + ) / COST (-) 
A.  ANNUAL RECURRING (+/-) $ 0  

(1) DISCOUNT FACTOR (TABLE 1)   
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ O  

B.  MOM RECURRING SAVINGS ( + ) / COST (-) 
ITEM    SAVINGS $ (+)   YEAR OF DISCOUNT     DISCOUNTED SAV- 

COST J, (-HI)  OCCURRENCES) FACTOR (3)   INGS ( + ) COST(-){4) 

a.  I        $  
b.      J,            $  
c.   $            i_ 

d. TOTAL t       $ 

C  TOTAL NON ENERGY DISCOUNTED SAVINGS ( + ) / COST (-) (3A2+3Bo4)  $  -g* 

D.  PROJECT NON ENERGY QUALIFICATION TEST 
(1) 2$l MAX NON ENCftCY CALC (2F5 X .33) S I/62 - CH 

a. IF 3D1 IS = OR   3C GO TO HEN 4 
b. IF 301 IS  3C CALC     SIR = (2FS+3D1) : IF =   
c. JF JDlb IS =  1 GO TO ITEM A 
«1.  IF 3u1b IS  1 PROJECT DOCS NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 d ': YEARS ECONOMIC LIFE) t    QßjJ_ 

TOTAL NET DISCOUNTED SAVINGS (2F5+3C) %       3S?.S'j 

SIP. (IF  1 PROJCCT DOCS NOT QUALIFY) (SIR) = (5 : IF)«   X.IO 

3-S4 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION: REGION NO. PROJECT NUMBER 

PROJECT TITLE      £±AuJL   \*C^&lXnJr\JcL\h 
 ,.„ L   a^iTTipe Lo--£ o 

FISCAL YEAR 

DISCRETE PORTION NAME 

ANALYSIS DATE 

1 

ECONOMIC LIFE 2^ YEARS PREPARED BY 

6. 

INVESTMENT COSTS 
A. CONSTRUCTION COST 
B. SlOH  CS.S%) 
C. DESIGN COST ( lo7<») 
l>. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE OF EXISTING EQUIPMENT 
F. TOTAL INVESTMENT (ID-IE) 

$ OS^A 
f /-Y2- 
% 7-.^ 
5". S4. <?2- 
V 

?~2?,.<?^ 

ENERGY SAVINGS ( + ) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST $ DISCOUNTED SAVINGS 

COST     SAVINGS    ANNUAL $  DISCOUNT  DISCOUNTED 
FUEL     S/MBT'JM) MBTU/YR(?) SAVlNGS(3) fACTOR(l)  SAVINGS(5) 

A. ELEC % tf.ll Q.jylu^lr    %   £/:itf 
8. D1ST i    5.  
C. RESID 5    *_  
D. NG f,    J.  
E. COAL $ 5 

fr-H- 

F. TOTAL t   till 
HON ENERGY SAVINGS ( + ) / COST (-) 
A. ANNUAL RECURRING (+/-) 

(1) DISCOUNT FACTOR (TABLE 1) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

$  
$  
5  
i  

o  
$ 

B. HON RECURRING SAVINGS (+) / COST (-) 
ITEM    SAVINGS $ (+)   YEAR OF    DISCOUNT 

COST 1 (-HI) OCCURRENCES) FACTOR (3) 
DISCOUNTED SAV- 

INGS (+) COST(-)M) 

a. 
b." 
c* 

d. TOTAL t 

TOTAL NON ENERGY DISCOUNTED SAVINGS (•) / COST (-) (3A2+3Bo4)  $ Ö_ 

D.  PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25l MAX NUN ENCRCY CALC (2F5 X .33) _________ 

a. IF 3D1 IS = OR   3C GO TO HEM 4 
b. IF 301 IS  3C CALC     SIR = (2FC+3DI) : IF =   
c. ]F 3Dlb IS =  I GO TO ITEM 4 
<1.  IF 3Ulb IS  1 PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS ?F3+3A+(3Bld ': YEARS ECONOMIC LIFE) t   4-. C7 

TOTAL NET DISCOUNTED SAVINGS (2F5+3C) %      g<g • B9 

SIR (IF  1 PROJECT DOES NOT QUALIFY) (SIR) = (5 : 1F)=  a. I I 
3 

3-S-7 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:                  REGION NO.    PROJECT NUMBER 

PROJECT TITLE  &J/HM. LteAtSr,^ UcXxls FISCAL YEAR 

DISCRETE PORTION NAME  ^1X1^6 ^-Xt 

ANALYSIS DATE                ECONOMIC LIFE ~)j£ 

1.  INVESTMENT COSTS 
A. CONSTRUCTION COST                      $ 
B. SIOH LSSVo')                                                           i 
C. DESIGN COST (  lo 7«.")                     % 
D. ENERGY CREDIT CALC (1A+1B+10X. 9          I 
E. SALVAGE VALUE OF EXISTING EQUIPMENT        \ 

YEARS PREPARED DY 

£6. H 
f.     TOTAL INVESTMENT (ID-IE) 1      It.72- 

?. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST %  DISCOUNTED SAVINGS 

COST     SAVINGS ANNUAL $ DISCOUNT DISCOUNTED 
FUEL     S/MBTUM) MBTU/YR(?) SAVlNCS(J) FACTORM) SAVINGS(5) 

A. ELEC  % 11-11    O.-L^UKW %    "/.£? 17.. 12^ $ S& ,9</ 
B. D1ST i    i    i  
C. RESID i J $   
D. NG    $    1,    Ü 
E. COAL  $     i    l" 

F. TOTAL   i_¥Z±_ Z    gL.W 

NOJJ ENERGY SAVINGS ( + ) / COST {-) 
A. ANNUAL RECURRING (+/-) $ O 

(1) DISCOUNT FACTOR (TABLE 1)         
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ O 

NON RECURRING SAVINGS ( + ) / COST (-) 
ITEM    SAVINGS $ (•) YEAR OF DISCOUNT     DISCOUNTED SAV- 

COST %  (-)(1) OCCURRENCES) FACTOR (3)  INCS ( + ) C0ST(-)(4) 

a.  t  __    S  
b.  %      $  
c.   *      5  

d. TOTAL t  5  

C TOTAL HON ENERGY DISCOUNTED SAVINGS ( + ) / COST (-) (3A2+3Bo<1) $ 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 2 Si  MAX NON ENERGY CALC (2F5 X .33) S J8. iC  

a. IF 3D1 IS = OR   3C GO TO HEM A 
b. IF 301 IS  3C CALC     SIR = (2F5+3DI) : IF =   
c. IF 301b IS =  I GO TO ITEM 4 
<1.  IF 3Ult) IS  1 PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS ?F3+3A+(3Bld ': YEARS ECONOMIC LIFE) t   //,£*? 

TOTAL NET DISCOUNTED SAVINGS (2FS+3C) S  <T& »SV 

SIP. (IF  1 PROJECT DOES NOT QUALIFY) (SIR) = (5 : 1F)= £.,// 

3-Gc 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:   REGION NO.    PROJECT NUMBER 

PROJECT TITLE  fofU^. LtedlSr,^  L.'frlvfs  FISCAL YEAR_ 
 _„ „„„-« .„     U^iTTiPE  Co-lM-O 
DISCRETE  PORTION  NAME 

ANALYSIS  DATE ECONOMIC LIFE     O^ YEARS PREPARED  DY 

f. J.¥^ 
i 2.<n 
f .2LC.17. 
5. — 

J •2 

1.     INVESTMENT COSTS " 
A. CONSTRUCTION COST %     2$...?* 
B. SIOH  CS-S'Vo") 
C. DESIGN COST (  lo 7«^ 
D. ENERGY CREDIT CALC (IA+IB+IOX.9 
E. SALVAGE" VALUE OF EX I ST INC EQUIPMENT _____ 
F. TOTAL INVESTMENT (ID-IE) I       iC-l'U 

7.     ENERGY SAVINGS ( + ) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST %  DISCOUNTED SAVINGS 

COST     SAVINGS    ANNUAL % DISCOUNT  DISCOUNTED 
FUEL     $/MQT'J(l) MBTU/YR(?)  SAVINCS(J) FACT0R(4)  SAVINGS(S) 

%    i    5  
S                  I $ 

A. ELEC 
Ö. DIST 
C RL'SIO 
D. NG 
E. COAL 

F. TOTAL 

t   i    $ 

*J.C1 %   gc. gy 

NON ENERGY SAVINGS ( + ) / COST (-) 
A. ANNUAL RECURRING {+/-) $ O  

(1) DISCOUNT FACTOR (TABLE 1)   
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ O  

B. HON RECURRING SAVINGS ( + ) / COST (-) 
ITEM    SAVINGS S (-0   YEAR OF DISCOUNT     DISCOUNTED SAV- 

COST J, (-)(!) 0CCURRENCE(2) FACTOR (3)  INGS ( + ) C0ST(-)(4) 

a.       $      $  
b.   J            J 
c.   $            S~ 

d. TOTAL $   $ 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS ( + ) / COST (-) (3A2+3Ba4)  $ £_ 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(i) ?si MAX NON ENERGY CALC (2FS X .33) $    /# , 76 

a. IF 3D1 IS = OR   3C GO TO ITEM 4 
b. IF 3D1 IS  3C CALC    SIR = (2FS+3D1) : IF =   
c. IF 301b IS =  1 GO TO ITEM 4 
<1.  IF 3D lb IS  1 PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS ?F3+3A+(3B)d ': YEARS ECONOMIC LIFE)  $ iJ-.CI 

TOTAL NET DISCOUNTED SAVINGS (2F5+3C) S  S~6. 6y 

SIP. (IF  1 PROJECT DOES NOT QUALIFY) (SIR) = (5 : IF)» £,// 

3-63 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION  INVESTMENT PROGRAM  (ECIP) 

LOCATION:        REGION NO. PROJECT NUMBER 

PROJECT TITLE      frfUr,.   Lr/xfiks^J- Llfikb FISCAl- 

ntttBFTt  PUTIM IIANE      ^ITT^E   *,-£ <f 

$ 2SV7o 
f /^..^2* 
•V a.rf 
5". ,2 6.<72^ 
J. 

J      26. 7^ 

ANALYSIS DATE  ECONOMIC LIFE 7S   YEARS PREPARED DY 

1.     INVESTMENT COSTS 
A. CONSTRUCTION COST 
B. SIOH CS.S°7^ 
C. DESIGN COST (  lo?.") 
Ü.  ENERGY CREDIT CALC (U+1B+1C)X.9 
E. SALVAGE VALUE OF EXISTING EQUIPMENT 
F. TOTAL INVESTMENT (ID-IE) 

?.  ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST $ DISCOUNTED SAVINGS 

COST     SAVINGS    ANNUAL $ DISCOUNT  DISCOUNTED 
FUEL     S/MBT'JM)  MBTU/YR(?)  SAVlNCS(J) FACTOR(4)  SAVINGS(5) 

A. ELEC %\C\.V>     O^^/i^-h  $ '6-26 \%.\1^     j   IS.61 
ft. DIST i    i    $  
C. RESID S    %    $  
D. NG    I    I    $  
E. COAL  $                  $   i     

F. TOTAL   j    G-lll* %    75Vg 1 

3. NON ENERGY SAVINGS ( + ) / COST (-) 
A.  ANNUAL RECURRING (+/-) . $  O 

(1) DISCOUNT FACTOR (TABLE 1) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ Q 

HON RECURRING SAVINGS ( + ) / COST (-) 
ITEM    SAVINGS 5 (-0   YEAR OF DISCOUNT DISCOUNTED SAV- 

COST %  (-)(!) OCCURRENCES) FACTOR (3)  INGS ( + ) C0ST(-){4) 

a.   $       $  
b.   1         5  
c.      I         J  

d. TOTAL $ 

C  TOTAL NON ENERGY DISCOUNTED SAVINGS (+) / COST (-) (3A2+3Bo4) %    £> 

D.  PROJECT NON ENERGY QUALIFICATION TEST . 
(1) 25* MAX NON ENERGY CALC (2F5 X .33) S V-S. 0tf- 

a. IF 3D1 IS = OR   3C GO TO HEM 4 
b. IF 301 IS  3C CALC     SIR = (2FC+3D1) : IF =   
c  IF IiMb IS = 1 GO TO ITEM 4 
<1.  IF 3L)lt) IS  1 PROJECT DOES NOT QUALIFY 

4. FIRST YEA» DOLLAR SAVINGS ?F3+3A+(3Bld ": YEARS ECONOMIC LIFE)  S Q> .I-1* 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $  ~7-S".£7 

6. SIR (IF  1 PROJECT DOES NOT QUALIFY) (SIR)=(5 : 1F)=  2. 8/ 

3-(*{> 



SPECIFICATION GUIDE 

EASTROCK TECHNOLOGY, INC. 

The Leading Edge In Lighting Technology 

OPTIMUM PERFORMANCE "ER" ADAPTERS* 

Reduce energy costs by 75% with EASTROCK 
TECHNOLOGY'S Compact Fluorescent 
Adapters* Optimum Performance Adapter's 
are designed to operate ALL BRANDS of 
Compact Fluorescent Lamps within Manufac- 
turer's specifications. EASTROCK'S unique 
potted double C-Core ballast design allows for 
the lamp to seat within the case yielding the 
shortest installed height. Also available with a 
tapered lamp harp base. 
•Patent Pending 

® UNDERWRITERS LABORATORIES INC. LISTED 

APPLICATIONS: 
Optimum Performance "ER" Adapters* are recommended 
for use where energy guzzling incandescent lamps are in 
use and energy savings and maintenance cost reductions 
are required. 

• Schools • Industrial Complexes 
• Hospitals • Office Buildings 
• Hotel/Motels • Convenience Stores 
• Apartment Complexes • Retailers 
• Residences • Shopping Centers 
• Restaurants • Museums 

• And Many Others . 

SPECIFICATIONS: 
ADAPTER SYSTEM: Shall contain a C-Core 
ballast constructed of grain oriented silicone 
steel wound with A insulated copper wire and 
inserted into a Valox* 855 (360°) case. The case 
is to be filled with enhanced potting epoxy and 
sonic-welded to insure durable life. Ballast shall 
operate all brands of Compact Fluorescent 
Lamps within manufacturer's specifications. 
LAMP RECEPTACLE: Shall allow the lamp to 
seat within the adapter case where a spring 
clamp secures the lamp in place. 
ADAPTER BASE: Shall be a self-ratcheting, 
medium brass base to prevent overtightening. 

COMPATIBLE LAMPS: The Optimum Perform- 
ance Adapters will accept specific wattage lamps 
manufactured by Philips, G.E., Sylvania, and 
Osram. 

DIMENSIONS:   (Overall Height)1 

• May vary according to different lamp manufacturers. 

n 

<L 

.2-3/8" 

8-5/16" 
(13W) 7-1/2" 

(9W)       6-5/16" 
(7W) 5-3/16' 

(5W) 

ADD 1/2" TO OVERALL HEIGHT FOR 
TAPERED BASE. 

3'(c7 



ANNUAL COST FOR ONE WATT OF ENERGY 

18C 

16C 

14C 

E     12C- 

"^ 

10c- 

8C 

6C 

S1.58 

S1.40 

^ S1.23 

99999 _ 
99999 ~ 

S1.05 

88c 

70C 

53C 

REPLACE 10 STANDARD INCANDESCENT 
LAMPS WITH 1 COMPACT FLUORESCENT 
LAMP (RATED TO LAST 10.000 HOURS). 

FORMULA: 
The formula to compute the annual cost on one war! of energy 
based on one lamp operating 24 hours per day to- 365 days is: 
24 hours per day x 365 days = 8,760 hours per year 
8,760 hours per year •=- 1,000 hours = 8.76 kilowatt hours 

8.76 KW hours x KW rate = annual cost for one watt 
based on one lamp operating 24 hours per day for 365"days. 

Annual cost for one watt for 24 hour operation. 

ANNUAL ENERGY SAVINGS WITH EASTROCK TECHNOLOGY 
ADAPTER INCANDESCENT t ANNUAL ENERGY SAVINGS BY KWH RATE 
SYSTEM REPLACEMENT ENERGY ' 

WATTAGE WATTAGE SAVINGS 6C Be 10C 12C 14C 16c 18* SYSTEM PAYBACK ' 

7 W 25 W 18W 9.54 12.60 15.84 18.90 22.14 25.20 28.44 6 Mo.-18 Mo.    ! 

9W 40W 31 W 16.43 21.70 27.28 32.55 38.13 43.40 48.98 4 Mo.-12 Mo.    | 

11 W 60W 49 W 25.97 34.30 43.12 51.45 60.27 68.60 77.42 3 Mo. - 7 Mo.     ! 

15W 75 W 60W 31.80 42.00 52.80 63.00 73.80 84.00 94.80 2 Mo. - 6 Mo.     ' 

t Based on 24 hours per day operation, 365 days. 

ORDERING INFORMATION:   Add T for tapered lamp harp base - Example: ERT-9 

CATALOG 
NUMBER DESCRIPTION 

LAMP 
WATTAGE 

SYSTEM 
WATTAGE LUMENS 

INCANDESCENT 
EQUIVALENT 

OVERALL 
HEIGHT 

ER 5 5 WATT ADAPTER 5W 7W 250 25W 5-3/16" 

ER 7 7 WATT ADAPTER 7W 9W 400 40W 6-5/16" 

ER 9 9 WATT ADAPTER 9W 11W 600 60W 7-1/2" 

ER 13 13 WATT ADAPTER 13W 15W 900 75W 8-5/16" 

LIMITED WARRANTY: All adapter systems manufactured by EASTROCK TECHNOLOGY. INC are warranted to be free from oefects in workmanship and materials, as 
manufactured, for a period of two full years from date of manufacture. 
Our warranty covers only replacement or repair at our factory or authorized repair facility of the detective part(s). to the original purchaser, and excluoes any responsibility 
for labor or freight expense incurrec by the purchaser or others 1or servicing any such claim during the warranty period. 
EASTROCK TECHNOLOGY. INC reserves the right to issue crecu repair or replace the defective merchandise at our option, upon receipt of written notification by the 
purchaser of the alleged detect, within the warranty period EASTROCK TECHNOLOGY. INC further reserves the right to examination ol the allegec Defective product. 0- 
other proof, satisfactory to EASTROCK TECHNOLOGY. INC 0' the defect. 
This limited warranty is in lieu of all other warranties, expressed 0' implied EASTROCK TECHNOLOGY. INC assumes no responsibility to' labor costs in connection witr 
the installation, removal or replacement of warranted products or for any consequential damages EASTROCK TECHNOLOGY. INC further reserve; the right to refuse tc 
honor the above warranty tor any product(S) altered, improperly installed, or installed in applications for which not intended 

MADE IN U.S.A. 

DISTRIBUTED BY The Leading Edge in Lighting Technology 

m 
( 

i EASTROCK TECHNOLOGY. INC 1966    . 

EASTROCK TECHNOLOGY, INC. 
30-40 Northfield Ave., Raritan Center 
P.O. Box 6231 • Edison. NJ 08818 
Telephone (201) 225-53^4 • Fax: (201) 225-8765     , n 

= ?.NTE~ IN' USA.5S: 



RETROFIT 

EXIT   SIGN    RETROFITS 

QAT«      Reduces energy costs and provides extensive savings in labor and 
lamp replacement costs due to extremly long lite of PL lamps. 

R-100      p|_ bracket mounted prewired kit for ease of installation. 
R-101 

Equiped with PL-5, 2x5, 7, 2x7 or 9 watt lamps; 120 volts. 

Height 4', Width 91/2", Depth   1 1/8" 

HARD   WIRED   DISC   OR   L   BRACKET 

SCREW-IN   ADAPTERS 

C AT# Replaces short lived incandescent bulbs in existing fixtures..- 

R-200 Suitable for retrofitting recessed canopy lighting, pagodas, wall or 
R-201 ceiling fixtures. 

R202 Equipped with PL-5,7, 9, 9D, 13 or 13D watt lamps. 

CAT#     DSC 
2 3/4" dia 

R-300 
R-301 
R302 

LBRACKET 
Depth  21/2' .Width  21/4". 

Medium edison base screws into existing socket Replaces short lived 
incandescent bulbs in existing fixtures. Many applications. 

R-400 
R-401      Equipped with PL-5, 7, 9, 9D or 13D watt lamps. 

R-402 
Disc 2 3/4" DIA. 

HIGH PRESSURE SODIUM 
CANNISTER SCREW-IN 

Energy saving conversion unit containing ign'rtor and 120V HPS ballast 
in aluminum cannistar with top mounted medium base socket for HPS 

CAT#    lamp. 

p. 500    Available with medium edison base or 3/8" nipple. 

R Equipped with HPS 35, 50 or 70 watt lamp. 

Cannister 41/2"x31/2" x21/2" 

Overall dimension including lamp 91/2" 

Belgrade Efficient Lighting 

4424 W. Pico Boulevard, Los Angeles, CA 90019 (213) 933S233 

FAX 933-524$ 

Z<fM 



83/62/32 03:18 SUNBURST  De mi 

ünburciL 
FACSIMILE TRANSMISSTQN 

THE FOLLOWING 13 A FAX TRANSMISSION FROM: 
SUNBURST DESIGNS, INC.   808-B41-6?96fFAX) 

TO: 

FROM: 

DATE: 

THERE ARE  _ 
COVER SHEET 

^C^CHONG 

LINDA MORAN 

9-1-92 

2 PAGES IN THIS TRANSMISSION INCLUDING THIS 

SUBJECT:_    BEL SIZES 
PL RETROFITS 

MESSAGE: 

Hi Linda, 

Per our conversation, here are the height's of the various 
BEL retrofits that we represent. 

If I can be of further assistance on this or any other 
lighting projoct, please feel free to call on my 
assistance. 

Thanks 

68 B 

PO ROyiiOno  ur>M/->i I   t * * » i »  • '   *•* ' 



ßS/62/92 QB:13 SUNBURST DES 1 ENS 022 

MX, 28  '02  ICO? rtSHr-CWIATICW p ^j 

TO; SUNSyRST DESIGNS 

ATTN: LINDA MORAN 

DATEs 8-28-92 
RE! VOÜR FAX FROM 8-27-92 

SUBJECTi R-400,401,402 Xttro'B 

MESSAGE: Height ih  from the bottom of base to the top of transformer 
Width 2H 

PLEASE CONTACT US   »OR tfORJi   INFORMATION. 

OUR NEW PHONE   ff   IS;   31Ü-672-Ö794 

OUR NEW FAX  f   iei   310-672-9813 

TKANK YOU  ! 

Ä2T.Z. :223 Wiilhi'« Bo^levarc *574. Srta l/enlea, CA 90*03 Tfii (310)672^794 Ftx:(310j572-W13 

43 C 
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2135579343 

DEC 21   '90  15:53 BEL 2135679343 TD: 808 841   6296 P01 

*ECnVEü0EC2l 
1990 

Tit lighting 2531 £ 1 ism PLAGE, LOS ANGELES, CA 90059. TEL( 213)567-72*0 FAX. (213)567-9343 

/A.*'.?** 

,   *,   _y/ —- ^     — *—• 
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LIFE CYCLE: COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROCRAM (ECIP) 

LOCATION: REGION NO.   PROJECT NUMBER 

PROJECT TITLE        IN^TA/L    AJ<FU>   Hupf-.    flX. FISCAL  YCAR_ 
UhiiT lyft   2^ - 73. 

DISCRETE PORTION NAME 

ANALYSIS DATE   ECONOMIC LIFE  25" YEARS PREPARED DY 

1.  INVESTMENT COSTS 
A. CONSTRUCTION COST % QöQ.öO 
Ü.     SIOH (. S-S7-)            v \. 33 - ao 
C.  DESIGN COST  1/0*7«) \ Co   • T6 

r 

U.     ENERGY  Cl'.EDIT CALC  (U*l B+TC)X. 9 \.     C 2.3.-7Q 
C.     SALVAGE   VALUE   OF  EXISTING  EQUIPMENT 1  
F.     TOTAL   INVESTMENT   (1U-1L) \ £>2£Zl? 

ENERGY SAVINGS (•) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST %  DISCOUNTED SAVINGS 

COST    SAVINGS   ANNUAL %      DISCOUNT  DISCOUNTED 
FUEL     S/MüTUfl) MüTU/TR(?)  SAVlNGS(j) FACIORM) SAVINGS(S) 

A. ELEC %\ 1. 1o Q.VQ3/C^,^ %  %.Q2~   (a, [fr J_ll_L2£. 
b. DIST i,    V    i  
C. RES ID i    1.  J  
D. NG f.    V    i  
E. COAL $. i j.     

F. TOTAL   t_JL£2l_ * C\l-2-Q 
NON ENERGY SAVINGS M / COST {-) 
A.  ANNUAL RECURRING (+/-) % O 

(1) DISCOUNT FACTOR (TADLE 1)   
(?)   DISCOUNTED SAVING/COST (3A X 3AT ) % O 

P..  NON RECURRING SAVINGS (•) / COST (-) 
ITEM    SAV1NCS $ M   YEAR OF     DISCOUNT     DISCOUNTED SAV- 

COST J. (-HI) OCCURRENCE!?) FACTOR (3)  INCS (r) COST(-)M) 

      '   $  
         '$  

i 

a. 
b. 
c. 

t 
i 

d.   TOTAL 1 

C  TOTAL NON ENERGY DISCOUNTED SAVINCS M / COST (-) (3A2i-2tta4)  $  

D.  PROJECT NON ENERGY QUALIFICATION TEST 
(i) ?s-, MAX NON ENERGY CALC (?FG X .33) $ 32-.oa  

d. IF 301 IS = OR   3C GO TO ULM 4 
fc. IF 301 is  JC CALC     SIR * (2FCt3DT) : IF =   
c. IF 3mb IS = 1 GO TO ITLM 4 
'1. IF jülii IS  1 PROJECT ÜOLS NOT QUALIFY 

f..     FIRST YEAR DOLLAR SAVINGS 2F3+3A+I 301 d *: YTARS ECONOMIC LIFE)  I ^•Q'> 

TOTAL NET DISCOUNTED SAVINCS (?F03C) $     

6.  SIP. (!F  1 PROJCCT DOES NOT QUALIFY) (SIP.WS : 1F)= O . I G> 
3 

2-1C 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:    REGION NO.    PROJECT NUMBER 

PROJECT TITLE   IHCTALL    /JfdJ   f/Uü^     fjX. FISCAL YEAR_ 

DISCRETE PORTION NAME 

ANALYSIS DATE ECONOMIC LIFE 2-5"  YEARS PREPARED DY 

1.  INVESTMENT COSTS 
A. CONSTRUCT]ON_C0ST 
Ü. SI( 
c. UL; 
U. Cl.T.ltGY Cl'.l'.DIT CALC (lAi-1 B+lC)X. 9 
E. SALVAGE VALUE OF EXISTING EQUIPMENT        .  
I". TOTAL INVESTMENT (ID-IE) I (£,2,3.~7< 

JNilKUL I jur. LU'jl 

:OH c s.5 7.)   v 
:SICN COST C I o 1*) 

% Lcu\. Ö'O 
r. ^ . 00 
\ Co 6 . OO 
J. a? .10 
•V 

ENERCY SAVINGS (t) / COST {-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST $ DISCOUNTED SAVINGS 

COST SAVINGS    ANNUAL $  DISCOUNT  DISCOUNTED 
FUEL     S/MtiT'JO) MBTU/TR(?)  SAVlNCS(J) FACIORM)  SAVINGS(S) 

A. ELEC  T. J1.10  O.V«3/W  S^,02- I7-.11- 
5. 
1 
i 

I 

DISI 
INGS 

$ 

1 

(3A?r3 

$ 32- 

%o 
lt. Dl ST  I,                 V 
C. RES ID v                 1. 
D. NG    t                  1 
E. COAL  J.                  % 

F.-TOTAL                    I ft.o2- 

NON ENERGY SAVINGS( + ) / COST (-) 
A. ANNUAL RECURRING (+/-) 

(1 ) DISCOUNT FACTOR (TABLE 1) 
I 

^7-20 

O 

(?) DISCOUNTED SAVING/COST (3A X 3A1 ) 

B. NON RECURRING SAVINGS (+) / COST (-) 
ITEM    SAVINGS I  (*)         YEAR OF 

COST I (-)(1) OCCURRENCE (?) 

a.      J 

DISCOUNT 
FACTOR (3) 

O 

BUNTED SAV- 
[*) C0ST(-)(4J 

b.       £ 
C       -V 

d. TOTAL t 

C  TOTAL NON ENERCY DISCOUNTED SAVINGS (• 

D.  PROJECT NON ENERCY QUALIFICATION TEST 
(1) ?S-, MAX NON ENLRCY CALC (7FC X .33) 

A. IF 3D] IS = OR   3C GO TO ITLM A 
b. IF 3D1 IS  3C CALC     SIR --   I'/F 

) / COST (-) 

C+3DT) : IF 

Do<1)  J 

.o-z 

c.  IT .''.Mb IS =  1 GO TO ITEM A 
'1.  IF julb IS  1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+( 3B1 d ": YEARS ECONOMIC LIFE) I % .0% 

C. TOTAL NET DISCOUNTED SAVINGS (?F^3C) $ *\1. To 
r>-     SIR (IF  1 PROJECT DOES NOT QUALIFY) (SIR)»(5 : TF)= £)./6 

2-TJ 
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LIFE CYCLF. COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:    REGION NO.    PROJECT NUMBER 

PROJECT TITLE   INSTALL    AJfCJ   f/uof*.    flX. FISCAL YEAR 

DISCRETE PORTION NAME 

ANALYSIS DATE   ECONOMIC LIFE 2-^~  YEARS PREPAREO DY 

1.  INVESTMENT COSTS 
A.     CONSTRUCTION COST $    I'ScQ.go 
K.     SIOH    t.S-S7.) v j H^.OO 
C.     UL"SIOU COST     WflvJ .V       fKb.oo 
U.     ENERGY  Ci'EDIT CALC   (U+TB+TC)X. 9 £      Ixni.lo 
C.     SALVAGE  VALUE Of  EXISTING CgUIS'MEMT V 
I".     TOTAL   INVESTMENT  (1D-1L) I 17,11 • lo 

?.     ENERGY   SAVINGS   (+)  / COST  (-) 
ANALYSIS  OATC ANNUAL  SAV1NCS,  UNIT COST $ DISCOUNTED  SAVINGS 

COST            SAVINGS          ANNUAL  t DISCOUNT      DISCOUNTED 
FUEL             S/MüT'Jtl)    MUTU/tRl?) SAVlNCS(J) fACTuRM)    SAVINGS(S) 

A.   ELEC      S 11.13     ADIO U;\- \ 2°.\3 Y2.\i~       %2j±läl 
U.  DIST      V,      J.         ji  
C.   fcL'SID    V                              V. -S 
0.   NG J.      i       1  
E. COAL       J.      J       1  

F. TOTAL      I TO. I3 I    Z£L3l 
NON  ENERGY  SAVINGS   (+)   / COST  (-) 
A.     ANNUAL RECURRING  (+/-) $ O  

(1) DISCOUNT FACTOR  (TADLE I)   
(2) DISCOUNTED SAVING/COST  ( 3A X 3A1 ) J Q 

NOW RECURRING SAVINGS  ( + )  / COST  (-) 
ITEM SAV1NCS $  (-0 YEAR OF DISCOUNT DISCOUNTED SAV- 

COST  t   (-)H)     OCCURRENCES) FACTOR   (3)       INCS   (t)   C0ST(-)(4) 

a.      %    ' $  
b.      1           'f  
c. .v     1  

6.   TOTAL    I 

C  TOTAL HON ENERGY DISCOUNTED SAVINCS (•) / COST (-) (3A2f3Ito4)  J  

D.  PROJECT NOW ENERGY QUALIFICATION TCST 
(1) ?6-, MAX NUN ENLKCY CALC C'FO X .33) %    IAJEJ  

a.  IF 301 IS = OR   3C GO TO ULM 4 
li.  IF 301 IS  3C CALC     SIR = (?FS+3DT) : TF =   
c.  ]F .-'.nib IS = 1 GO TO ITI.M 4 
'I.  IF JUlb IS  T PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS 2r3+3A+(3Ql d ': YFARS ECONOMIC LIFE) t  7^>-t2 

TOTAL NET DISCOUNTED SAVINCS (?F03C) S 2J±3±31 

SIP. (!F  1 PROJECT DOES NOT QUALIFY) (S!P.h(G : 1F) = O- & 

3-n 
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LIFE: CYCLE: COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:                  REGION NO.    PROJECT NUMBER 

PROJECT TITLE   INSTALL    AJ?£J   ftuoA     flX. FISCAL YEAR 

DISCRETE PORTION NAME         J 

ANALYSIS DATE                 ECONOMIC LIFE %g 

1.  INVESTMENT COSTS 
A.  CONSTRUCTION COST                       $ 
Li.  SIOH (. S-SJ-)            x                   V 
C.  DESIGN COST C / 0 7«)                   .V 

YEARS PREPARED DY 

'ZHO-OO 

•2.1?. öü 
U.  Cl.T.RGY Ci'.l'.OIT CALC MA+IB+IOX.9          J. 2 <tl. *G> 
C.  SALVAGE VALUE OF EX I ST INC EQUIPMENT        5. 
f. TO TAL INVESTMENT (ID-IE) I    2.1 hot* 

?.  ENERGY SAVINGS {•) / COST (-) 
ANALYSIS DATE ANNUAL SAVINCS, UNIT COST $ DISCOUNTED SAVINGS 

COST     SAVINCS    ANNUAL $  DISCOUNT  DISCOUNTED 
FUEL     S/MüT'JCn ML)TU/YR(?)  SAVlNCS(J) FACTORM)  SAVlNGS(S) 

A. ELEC     %36.oo   O.loi/unJ    s gjj» LZJL2:      %Q(oA2. 
Li. DIST  J, V t    
C. RESID V    \ S 
D. NG    J.    I    f 
E. COAL  $ i l" 

F. TOTAL   t 2-Tg S 2(,-4-2^ 
3. HON ENERGY SAVINGS (+) / COST (-) 

A.  ANNUAL RECURRING (+/-) J Q 
(1) DISCOUNT FACTOR (TADLE 1)         
{?.)  DISCOUNTED SAVING/COST (3A X 3A1 ) % 0 

NON RECURRING SAVINGS (•) / COST (-) 
ITEM    SAVINGS $ (f)   YEAR OF DISCOUNT DISCOUNTED SAV- - 

COST t (-)fl) OCCURRENCES) FACTOR (3) JNCS (•*•) COST(-){4) 

       $  
ZZZL         •*  

a. % 
b. I 
c. \ 

d. TOTAL J 

C. TOTAL NON DOCY DISCOUNTED SAVINCS ( + ) / COST (-) (3A2+3Clo'l) %  

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) ?5-, MAX NON ENCRCY CALC (2FS X .33) I % . 12-  

A.      IF 301 IS = OR   3C GO TO ITEM 4 
b. IF JDT IS  JC CALC     SIR *   (2FC-OD1) : IF =   
c. IF .'-.nib IS =  1 GO TO ITEM 4 
<1.  !F julb IS  1 PROJECT DOES NOT QUALIFY 

4, FIRST YEAP DOLLAR SAVINGS 2F3 + 3A+(3Bld ': YEARS ECONOMIC LIFE)  t 2 . 1% 

5. TOTAL NET DISCOUNTED SAVINCS (2F03C) $   d(s ,^2- 
(>-     SIR (!F  1 PROJECT DOCS NOT QUALIFY) (SIR) = (C : TF)=  £. Q^ 

3-^ 
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LIFE CYCLF. COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:       REGION NO.    PROJECT NUMBER 

PROJECT TITLE  INSTALL    /J96J   £[Uo£_    f/X. FISCAL YCAR_ 
U^.'-f- 7h**-  57-JZT 

DISCRETE PORTION NAME       (£__  

ANALYSIS DATE   ECONOMIC LIFE 2S~  YEARS PREPARED DY 

1.  INVESTMENT COSTS 
A.     CONSTRUCTION  COST %      Q/ö -öO 
U.     SIOH    C  S-S7.) N 1. 33.3f    
C.     DESIGN  COST     ( /0 1J 
u.    ENERGY Cr.r.OlT CALC (1A+1B+10X.9 \. (134-.JQ 
E.     SALVACC  VALUE OF  EX I ST INC EQUIPMENT \  
f.     TOTAL   1N VEST ME» T  (ID-IE) % C3j~. IÖ 

ENERGY SAVINGS ft) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS. UNIT COST $ DISCOUNTED SAVINGS 

COST     SAVINGS    ANNUAL $  DISCOUNT  DISCOUNTED 
FUEL     S/MbTUM) MUTU/YR(?)  SAYINGS(J) IACIüR('I) SAVlNGS(S) 

A. ELEC S /1,^SV ±2^1L^  S 4-7^    /3--/Z- S 57-67 
U. 01 ST 3.    V    Ü  
C. RESID V    V  $  
D. NG I    J,    1.  
E. COAL J.   t  J.  

F. TOTAL   I 4-76 t 9^7-6 9 

MOM ENERGY SAVINGS ( + ) / COST (-) 
A.  ANNUAL RECURRING (+/-) $ 0 

(1) DISCOUNT FACTOR (TADLE 1)         
(2) DISCOUNTED SAVING/COST { 3A X 3A1 ) $ Q 

NON RECURRING SAVINGS (•) / COST (-) 
ITEM    SAVINGS $ (*)   YEAR OF DISCOUNT     DISCOUNTED SAV- 

COST i  (-HI) OCCURRENCE?) FACTOR (3) INGS (*) C0ST(-)(4) 

a.       %           _      ' $  
b.   j,           \ 
c.   .V            i_ 

d. TOTAL $  J 

C TOTAL NON CNERCY DISCOUNTED SAVINGS (•) / COST (-) (3A2-r3[\a4) 

D.  PROJECT NON ENERGY QUALIFICATION TEST I 
(1) ?S-, MAX NON ENEftCY CALC C'FC X .33) %    /f 

a. IF 301 I*J = OR   3C GO TO ITLM 4 
b. IF 301 IS  3C CALC    SIR *  (J-FS+3DT) : TF =   
C  IF 3m b IS =  1 GO TO ITEM 4 
'1.  IF 3ulb \<i       1 PROJECT DOES NOT QUALIFY 

A.     FIRST YEA? DOLLAR SAVINGS 2F3+3At( 3Dld ': YEARS ECONOMIC LIFE)  C tj.lQ 

C. TQTAL NET DISCOUNTED SAVINGS (PFC+3C) \    ,g"7-61 

(>.     SIP (!F  1 PROJECT DOCS NOT QUALIFY) (SIR) = (C : If)-  O-O? 

3 

3-2$ 
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LIFE CYCLE: COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION: REGION NO.   PROJECT NUMBER 

PROJECT TITLE        INCTALL    /KJfCJ   f/UüA.    f/X. FISCAL YCAR_ 

DISCRETE  PORTION  NAME 
MT^«, 57-X , ST-2H- 

ANALYSIS DATE  ECONOMIC LIFE Z£*     YEARS PREPARED BY 

1.  INVESTMENT COSTS 
A. CONSTRUCTION COST 
U. SIGH (S-5 7.) 
C. DESIGN COST ( 10 7J 

I 01 o DO 

\- 33 .$s 
•V fii a o 
5- 65"/. /O 
V 

u.  ENERGY Cr.EOlT CALC (1 Ai-1 B+TC1X. 9 
C.  SALVAGE VALUE OF EXISTING EQUIPMENT        ,. , 
F.  TOTAL INVESTMENT (ID-IE) j L3f.lo 

ENERGY SAVINGS {•) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST $ DISCOUNTED SAVINGS 

COST     SAVINGS    ANNUAL J  DISCOUNT DISCOUNTED 
FUEL     S/MUT'JCI) HBTU/YRl?)  SAVlNCS(J) fACIORM) SAVINGS(S) 

A.  ELEC      f._ÜJv_   Q.ltfln«* % 'j.lO /?•/?- S 37.6? 
tt. DI ST  J.    V    i  
C. RESID i    V  i  
D. NG    I    1.    i  
E. COAL  $ V  -V  

F. TOTAL   I   4.76 t    51.C^ 

NON ENERGY SAVINGS ( + ) / COST (-) 
A. ANNUAL RECURRING (+/-) J 0 

M) DISCOUNT FACTOR (TABLE I)   
(2) DISCOUNTED SAVING/COST ( 3A X 3A1 ) % 0 

MOM RECURRING SAVINGS M / COST (-) 
ITEM    SAVINGS 5 ("O   YEAR OF     DISCOUNT     DISCOUNTED SAV- 

COST t (-)(1) OCCURRENCES)  FACTOR (3)  INGS (f) C0ST(-)(4) 

$ a. t 
b. I 
c. V 

d.   TOTAL I 

•5 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (*) / COST (-) (3A2*3Do4)  J  

D. PROJECT NON ENERGY QUALIFICATION TEST . 
(1) ?S~, MAX NUN ENCRCY CALC [2FC X .33) $ 13-L£JL  

a. IF 3D1 I'J = OR   3C GO TO ITLM 4 
b. IF iDl IS  3C CALC     SIR = (?FS+3D1) : IF «   
c. IF 3nib IS =  1 GO TO ITLM 4 
-1.  IF JD1D IS  1 PROJECT DOCS NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS ?F3+3A+(3B1d ': YEARS ECONOMIC LIFE) j   4.76 

TOTAL NET DISCOUNTED SAVINGS (?F03C) $ -S"7-67 

SIP. (IF  1 PROJECT DOCS NOT QUALIFY) (SIR) = (S : lf> 0 .09 

z-il 
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DRIC D. O. CHONG & ASSOCIATES, INC. 
CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E North King Street   Honolulu, Hawaii 06810 
Telephone (BOO) 847-6557 Telefax: (808) 847-6550 

rDATE: JO£l No.:                        ^ 

PROJECT NAME: BY: 

SUBJECT: 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION: REGION NO.    PROJECT NUMBER 

PROJECT TITLE   INCTALL    ÄJf6J   Ffuof*.    ftX. FISCAL YCAR_ 
Usi.'i TyuL  (jO-1 

DISCRETE PORTION NAME 

ANALYSIS DATE ECONOMIC LIFE 25"  YEARS PREPARED DY 

% </7o- 00 
r. 36. ES 
.<, (.n . o° 
j, (.90 • H-7 
J. 

1.  INVESTMENT COSTS 
A.  CONSTRUCTION COST 
ii. SIOH c s-570   x 
C. ULSIGN COST ' t 0 1») 
U. ENERGY ClT.DIT CALC (1A+1B+10X. 9 
C. SALVAGE VALUE OF EXISTING EQUIPMENT        .,. ^_ 
F. TOTAL INVESTMENT (ID-IE) I C^GMl 

7.     ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST J DISCOUNTED SAVINGS 

COST     SAVINGS    ANNUAL S  DISCOUNT  DISCOUNTED 
FUEL     S/MüT'Jd) MÜTU/YR(?)  SAVlNGS(J) FACTORM) SAV1NGS(5) 

A. ELEC      %  UMP   6-^? 
B. DIST      J, 

?/«-.+ 
i 
i 
i 

•) 

i) 
(3A X 3AT) 

17 \1~ 6 a • 66 
C.   RESID    J, 
D.  NG           J. 

COST  (• 
•) 
(TADLE 

JG/COST 

E.  COAL      % 

F.  TOTAL 

HON ENERGY SAVINGS  (+)  / 
A.     ANNUAL  RECURRING  (+/- 

(1)   DISCOUNT FACTOR 
$ 

% 

Gi.GC 

o 
(2)   DISCOUNTED  SAV1I o 

ß. NON RECURRING SAVINGS ( + ) / COST (-) 
ITEM    SAVINGS $ (-0   YEAR OF     DISCOUNT     DISCOUNTED SAV- 

COST S (-Ml) OCCURRENCES) FACTOR (3)  INGS ( + ) C0ST(-)(4) 

'   $ a. i 
b. i 
c. i 

d. TOTAL J 

C. TOTAL NON CNCRGY DISCOUNTED SAVINGS M / COST (-) (3A2-ODo<1)  $  

D. PROJECT NON ENERGY QUALIFICATION TEST . 
(1) ?Si MAX NON ENERGY CALC (2F5 X .33) %   ZlO . 6 fl  

A. IF 301 IS • OR   3C GO TO ITEM 4 
b. IF 3DT IS  3C CALC     SIR = (2F5+3DT) : IF *   
c. JF :mib IS =  1 GO TO ITEM 4 
d. IF iulb IS  1 PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS ?F3+3A+(3Dld ': YEARS ECONOMIC LIFE) j   S'l 

TOTAL NCT DISCOUNTED SAVINGS (PF5+3C) %    G^-.CC 

SIR (IF  1 PROJECT DOES NOT QUALIFY) (SIR}«(5 : IF)- O-Ol 
3 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:     REGION NO.  PROJECT NUMBER 

PROJECT TITLE   INSTALL    ÄJft^J   ftuoK.    flX. FISCAL YEAR_ 

DISCRETE PORTION NAME 
Un,'l   T^y»e 60 -2T 

ANALYSIS DATE   ECONOMIC LIFE 2S~   YEARS PREPARED DY 

1.  INVESTMENT COSTS 
A. CONSTRUCTION  COST $ Q/ö .00 
B. SIOH ($.S7.) . 
C. DESIGN COST  1/0*7«) 
I). ENERGY Cl'.r.DIT CALC (1A+1B+TOX.9 
C. SALVAGE VALUE OF EXISTING EQUIPMENT        ., _ ___   , 
F. TOTAL INVESTMENT (1D-1L") I C3^./c 

?.  ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT^COST $ DISCOUNTED SAVINGS 

COST     SAVINGS    ANNUAL $  DISCOUNT  DISCOUNTED 
FUEL     S/MÜTUM) MBTU/YRI?) SAVlNGS(J) FACTORM) SAVINGS(S) 

v. 33 -sr 
1 f.t .00 
t f.3*4-./0 
•V 

A. ELEC  $/<M2- 
Li. DIST  S 

Q.'X. JfAw- 

$ 

1 

0 

n 
(3/ 

^.7G /2./T- 

J 

1 

5 7. Of 

$ 6"7. 

0 
0 

C. RESID i 
D. NG    t 

0 / COST (• 
(+/-) 

:TOR (TABLE 
SAVING/COST 

C. COAL  $ 

F. TOTAL 

NON ENERGY SAVINGS {• 
A. ANNUAL RECURRING 

(1) DISCOUNT FA 

i-.iG 

$ 

Cf 

(2) DISCOUNTED ,K 3A1) $ 

NON RECURRING SAVINGS (+) / COST (-) 
ITEM    SAVINGS 5 (-0   YEAR OF     DISCOUNT     DISCOUNTED SAV- 

COST I  {-)(!) OCCURRENCES) FACTOR (3)  INGS ( + ) C0ST(-){4) 

          $  
             t  

i 

a. $ 
b. S 
c. V 

d. TOTAL $ 

C  TOTAL NON CNERGY DISCOUNTED SAVINGS [•) / COST {-) (3A2+3Bo4) $  

D.  PROJECT NON ENERGY QUALIFICATION TEST , 
(1) ?5* MAX UÜU  ENCRCY CALC (?F0 X .33) %     /1. Otf- 

A. IF 3D) IS » OR   3C GO TO ITEM 4 
b. IF 3D1 IS  3C CALC     SIR = (2FS+3D1) : IF «   
c. IF .-'.nib IS =  1 GO TO ITEM 4 
<1.  IF Jlilb IS  1 PROJECT DOES NOT QUALIFY 

4.  FIRST YEAR DOLLAR SAVINGS ?F3+3A+( 3BI d ': YEARS ECONOMIC LIFE) $   4-. 76 

C.  TOTAL NCT DISCOUNTED SAVINGS (?FC+3C) %    £7.69 

6.  SIP. (IF  1 PROJECT DOCS NOT QUALIFY) (SIR)-(5 : IF)* CO? 
3 

3-<n 



• 

T—r T—T—r 
!        i 

I • ....... 

uekJWt 
I       ' 

1 '    _      1 -*        • *, 

—r-i- 

L...L. i6>QiJ£L.. J L&ilCH&l "1" :a: # ! O! (6,4- 

iA##^AiU-^t£&3.4M : 1 ! i 1 i.. :.... 
L_; lX_i. ;=.... o. \W^JQ^^ii3^Ji.\M^h 
.AAüNUA^J.Co.ST SAV)N\(?S:-. ;   :    •   :..  L-jf—L :...;. 
.U—L.^..:-.:^^^ i 

:    i    !    :    :    :        ;    !<Ti    i    ; '    !<J '•    ;    ;    M 

P^Wcfc.. = .L. JLL^3£. m,°\ 
 I J....Jl^^ L/Jvs r? 

T4, 

SIR-' O.oJ :....;..: ^iu,,^-]4-^<rk^2[i...-  
-—! t- !-- • -• 

i     ;     :     • 

:             ,      t 

.. ..r... 

r-T>-\ 
• ,   1 
i 

1      I      i      * 
'      .      »      1 

j  1  !  'i"  r- 

< > ; 

i      •      !      ! 

EDRIC D. O. CHONG & ASSOCIATES, INC. 
'CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E North King Street   Honolulu, Hawaii 06810 
Telephone (800) 847-6557 Telefax: (808) 847-6560 

rDATE: JOB No.:         ^ 

PROJECT NAME: BY: 

SUBJECT: Sff"3-^ 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:    REGION NO.    PROJECT NUMBER 

PROJECT TITLE   INSTALL    /JftJ   flUO^-    f\)C. FISCAL YEAR_ 

DISCRETE PORTION NAME 

ANALYSIS DATE   ECONOMIC LIFE lS     YEARS PREPARED DY 

1.  INVESTMENT COSTS 
A.  CONSTRUCTION COST %    ^30• OO 
U.  S10H (S-S7.) i        I -g . ,s 
C.  DESIGN COST C 10 1c) .V   33, e» 
U.  Cl.T.RGY Cl'.r.DIT CALC (1A+1B+1C1X.9 j,   3,4-3 • fi<-f- 
C.  SALVAGE VALUE OF EXISTING EQUIPMENT        \ - , 
F.  TOTAL INVESTMENT (ID-IE) I 3 ±3-°T 

?.  ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST $ DISCOUNTED SAVINGS 

COST     SAVINGS    ANNUAL % DISCOUNT  DISCOUNTED 
FUEL     S/MÜT'Jd) MüTU/YR(?)  SAVlNCS(J) fACTOR(l) SAVINGS(5] 

A. ELEC  % l%%5 
ti.   DIST  * 
C. RESID J, 

0.13 0/c/Vf 
\ 
\ 
i 
% 

) 

1) 
(3A X 3A1) 

/%.(%- i 
$ 
$ 
$ 

3\. XI 

D. NG    J. 
E. COAL  $ 

F. TOTAL 

NON ENERGY SAVINGS (+) / COST (- 
A.  ANNUAL RECURRING (+/-) 

(1) DISCOUNT FACTOR (TADLE 
(2) DISCOUNTED SAVING/COST 

1 -1 • 

% 

O 

o 
NON RECURRING SAYINGS (+) / COST (-) 
ITEM    SAVINGS $ (+)   YEAR OF DISCOUNT DISCOUNTED SAV- 

COST 1 (-1(1 ) OCCURRENCES) FACTOR (3) INGS ( + ) COST(-)(4) 

a.      % '      $  
b.   i            i 
c    *                 r 
d. TOTAL t $ 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS { + ) / COST (-) (3A2+3Do1)  $  

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) ?S-„ MAX HON ENCRCY CALC (2FS X .33) $ /O . 32-  

a. IF 3D! IS = OR   3C GO TO ULM 4 
b. IF 3D1 IS  3C CALC     SIR = (2F5+3D1) : IF =   
c jr :mib is =  i GO TO ITEM 4 
<1. IF 3ulü IS  1 PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS ?F3+3A+(301d ": YEARS ECONOMIC LIFE) t 3 >S % 

TOTAL NET DISCOUNTED SAVINGS (?FC+3C) 3  3^.27 

SIP. (IF  1 PROJECT DOES NOT QUALIFY) (SIP.) = (5 : 1F)=   O . Of 

3-/00 



£-l<L<4^-orM-c   &0*lW-l   TcC^nolo^j.       rcprt S«y%-U.ei- ICM      !n-U~4sloknd( '~%Z&r. IndLc^sir^'cJc 

EBT Ballast Guide 
RAPID START BALLAST (Series Connection)* 

LAMPS 

4U t|r •i-'''-«V'>-«,.ft,*,s 

LAMPTYPE 

J •••- '4-<•;;-"'",. 

F40T12/RS 

LAMPLENGTH 

4' 

LAMP WATTS 

;v*o- 
•-.34 ^M^ 

34 

40 
34 

40 

INPUTVOLTS 
"*S5 

^--^M: 
"aiäüe 

120 

277 

^'i20 •-•S3? 

LINE AMPS 
^fi^-»5 
^-,&i32^l|t! 
-^ .T-.11 jg»g 

as^aa» 
.50 
.61 
.21 
.27 

INPUTWATTS      ORDERING CODE 
agggj 

•Ä*35,SSP% 
^•rY:vB8i'i*S?'; 

J^MS^ 
57 
69 
57 

69 

BsSBiy 20-1^40.^ 

kiwitnflrwiwr*. 

SSB1-120-2/40 

SSB1-277-2/40 

^»^BI -^20-2*2 -ffit «32 ^ .55- 
.277 ^ -24 -?SSB1-277?2/32 

34 

40 
120 

.64 72 

.74 84 
SSB1-120-2/40MPX 

34 
40 

277 
.27 72 

. •^."'^ ~.jti«n-p' 

.31 64 
SSB1-277-2/40MPX 

 _ 5p*8?5S?^p 
^SBlJ^5i/|0MlN!i ^S34 

•»=W;:4 '-:<s-^ 
-?-AO-.^~- 

rtf'-xm -jgag ;F?;:;53: 
*£64 •äfvjTI '-^«iS ':? '""M«S 

t;.34  i.\ 
-.40 •!

ä
ü. •^^ 

;S3- ;-?^69.'if!i;^ 
w28 •'171 ••?•)«* 

SSB14277-2/4ÖM(Nrt; 
r?-rSS».-.*^-l-«Ä.. •i.'——*. IB.- . J i.-^ & 

25 
.32 ...ri; ^1Z0::jS*: 

:^45 .'51^^ 
:-   ;58 -*t* -64. 

25 
32 v. 7277 ~AS-' 

••• —      -•—'    • J ,.A   dxi.- 

-.20 .^51 '-i£6 
'i;:Jj.25  •£-:.: ,^64 T-,^?4 

34 
40 

120 
.60 90 
.93 105 

34 
40 

277 
.34 90 
.41 105 

;,SSB1.-S20:i^32MlNrg 

VSSB1 =277-2/32MINJt, 

SSB1-120-3/40 

SSB 1-277-3/40 

32 
120 .62 
277 

-^_J*o;£© .His****-* 

slgggE! 
.35 

•*r/?110:ifi&: 
fSHttF^ 

92 

>^160S 

SSB1-120-3/32 

rxjo^m rx^ai90>| 
fc'-<*S5 PQtei 

-TJrtTitrhiSiffl 
jS®* i^BS^^jasass 

fr^asos 

SSB 1-277-3/32 

•Hr^f 

INSTANT START BALLAST (Parallel Connection)"  " 

2 

F025T8 3' 25 
120 

.48 52 
SSB2-120-3/32IS F032T8 4' 32 .59 66 

F040T8 5' 40 .71 80 
F025T8 3' 25 

277 
.21 52 

SSB2-277-3/32IS FC32T8 4' 32 .26 66 
F040T8 5' 40 .31 80 

•-F025T8"-5?15-P r^'V^-'-.JtSfV i'~1'-'425',I'/£r; J-^r#'ieo was "-"' -:67''^' 

.^SSB2-120-3V32IS.^ •F032T8 . •'•Mi&s .•'.j-i',-,4'^-.'-'.. 1 • 'i^Q2. • * •*-•**}- :(.i-.w,ä78 <;-»-• •...'•68 •|>"' 
^-F040T8 :-*m?:i t   •» •"45'<rj" 'T° •• rMO .•-•~S£;r .•&"•* !;i©4 !••«;.; 7 - .106  *•-••.:'•: 
-.1=025X8 r^fe'-, ,.'-«sV.3'•»-•-•-•.• •   -:.r;25.r^^ 

7.Ä-^277'i2^5 
. tr-;s26 .&'*••• -\'".-*7.':'.J'.iJf 

.^SB2-577?iiWÖ1S » 
•Cr ''^S'JS?'!^.'^*'-:-®?*?* 

.-'-F032T8.:.=SgfcJ ^-.^Vs.-:-.^- ^..:r32-"-5#t ^-^«34 '••s.sr J-;^T'S8  --«:^ 
-:?:040T8 -Eft^<;:- i^'rS'jfj??^' -^Svj40"!;«=i!- -^••*S41 _tT^- .-.-?'.; ,106.:•#'£•> 
,;F025T8   ILC--- ».;..«•.,. 3" ••--• »--P — 25 .-=-.'.-- 

•-•HZO:^ 
-   -^.76  -••:„••• ..,86 ,•:>•' 

•"•SSB2-120-4/32IS'M 
F032T8 -:;."*•'•..•. 4' ••;•••.;•-• • 32 • ';••• .97     - 109       - 
F025T8 -fr''. 3'   •=-'; 25   '.=-• 

;:V'-, 277.':-v4 
.33 •       86   :' 

SSB2-277-4/32IS J^f* F032T8   -j 4'       -: ' 32     ' .43 109   • 

lK\.\:e F96T12/IS..   ^; ; "•'"•'B*. .:'.1'.-. 

'*••"• KiinSaAaSi&i 

60 
'.-••. 120   /v.' 

.95 105 
SSB2-120-2^6IS >|,* 

75 1.18 130 
60 

277 
.41 . 105 

SSB2-277-2^6IS ,'j^ l?;«:^:i.^(5). •-K.li, .^5 .-ir'-iS- •*•*• ~51..<.'_.^-* .,.-.. 130   *^ 

LOW VOLTAGE POWER SUPPLY 

* All SSB1 series ballasts are normal rapid start. 
** All SSB2 series ballasts are instant start. 
i MINI-BALLAST (1.15"H x 1.68"W x 9.2"L) 

(1) Also compatible with F40T12'32W. 3" and 6" * 
& 34W) and F30T12/RS 30W & 25W lamps. 

(2) Also compatible with F025T8 and F040T8 lamps. 
(3) Also compatible with F60, F64, F72 and F84T12/HO lamps. 
(4) Also compatible with F017TB lamps. Can be substituted in 

' tube (40W place of 3 lamp. 
(5) Also compatible with F60, F64, F72 and F84T12IS lamps. 

3-M 
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CONSULTING MECHANICAL & ELECTRICAL ENGINEERS 
2130-E North King Street   Honolulu. Hawaii 06819 
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rDATE: JOB No.:                        ^ 

PROJECT NAME: BY: 

SUBJECT: Of''3-/°2 
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rDATE: JOB No.:                         ^ 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:                   REGION NO. PROJECT NUMBER 

PROJECT TITLE (^ S-k^ArsCooo. <£UJU FISCAL YEAR 

DISCRETE PORTION NAME 

ANALYSIS DATE                 ECONOMIC LIFE 

1.  INVESTMENT COSTS 
A.  CONSTRUCTION COST 
B.   si OH  cs.r?ö 
C. DESIGN COST C ' °*"7-J 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE OF EXISTING EQUIPMENT 

% 
I 
% 
S 
j, 

YEARS PREPARED BY 

F.  TOTAL INVESTMENT (ID-IE) i  14-"80 

ENERGY SAVINGS {+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST $ DISCOUNTED SAVINGS 

COST     SAVINGS    ANNUAL $  DISCOUNT  DISCOUNTED 
FUEL     S/MBTUM) MBTU/YRJ2)  SAVlNGSp) FACTORM) SAVINGS(5) 

A. ELEC % Q,C4- 
B. DIST  $ 

5.SI $33.56. 

j 

J38-SG 

•) 

(3A X 3A1) 

1 32- 1 
s 

s 

3S^.3S 

C. RES ID J 

+ ) / COST (• 
( + /-) 

iCTOR (TADLE 
SAVING/COST 

D. K'G    i 
E. COAL  J 

F. TOTAL 

NON ENERGY SAVINGS ( 
A.  ANNUAL RECURRINC 

(1) DISCOUNT F/ 
$ 

$ 35*?.38 

O 
(2) DISCOUNTED 0 

NON RECURRING SAVINGS (+) / COST (-) 
ITEM    SAVINGS $ (+)   YEAR OF     DISCOUNT      DISCOUNTED SAV- 

COST i (-H1) OCCURRENCES) FACTOR (3)  INGS ( + ) C0ST(-)(4) 

$ a.   i 
b.   $ 
c      J 

d. TOTAL t 

C  TOTAL NON ENERGY DISCOUNTED SAVINGS [+) / COST {-) (3A2+3Bo<1)  $  

D.  PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ llS-Sj.  

a. IF 3D! IS = OR   3C GO TO ITEM 4 
b. IF 3D! IS  3C CALC     SIR = (2F5+3D1) : IF =   
c. IF :<nib IS =  I GO TO ITEM 4 
4.  IF 3L)lb IS  1 PROJECT DOES NOT QUALIFY 

0. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3BI d ': YEARS ECONOMIC LIFE) $ 3% S(j> 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) %       3^7-38 

6. SIP. (IF  1 PROJECT DOES NOT QUALIFY) (SI P.) = (5 : 1F) =   Ö . // 

4-1 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION: REGION NO.    PROJECT NUMBER 

PROJECT TITLE  g/ pU CJL   6>rakf^v fed Pu^c^L.  FISCAL YEAR_ 

DISCRETE PORTION NAME     U^' T "^\P* 2^'jCr 
I     111 •••• H.I.    I 111- •••llll.  ••—-..       .1.   - •!-       II ——• I- .1        || 

ANALYSIS DATE   ECONOMIC LIFE /5"  YEARS PREPARED DY   

1.  INVESTMENT COSTS 
A. CONSTRUCTION COST S 1100*00 
B. SIOH  (S.^%)  % f.    ?3 -5Q 
C. DESIGN COST C IoV-i j      J1 0 .  o O 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 I      tl(,1.l^ 
C.  SALVAGE VALUE OF EXISTING EQUIPMENT %             — 
F.  TOTAL INVESTMENT (ID-IE) I     \ 767. [£ 

?. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST $ DISCOUNTED SAVINGS 

COST     SAVINGS    ANNUAL $ DISCOUNT  DISCOUNTED 
FUEL     S/MBT'JH) MBTU/YR(?) SAVINGS(J) FACTOR(I) SAVINGS(5) 

$    i     $ Z 
s                             j $ 

A. ELEC 
B. DIST 
C. RES ID 
D. NG 
E. COAL 

F. TOTAL 

S_   J.    $ 
$   S J" 

$ T3Q/.72- S i^^m 

NON ENERGY SAVINGS (+) / COST (-) 
A. ANNUAL RECURRING (+/-) $ g 

(1) DISCOUNT FACTOR (TABLE 1)   
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ O 

B. HON RECURRING SAVINGS (+) / COST (-) 
ITEM    SAVINGS $ (+)   YEAR OF DISCOUNT     DISCOUNTED SAV- 

COST %   (-HI) OCCURRENCES) FACTOR (3)  INGS ( + ) COST(-)(4) 

a.      t $      
b.   $            $_ 
c.      i         J 

d. TOTAL J 

C  TOTAL NON ENERGY DISCOUNTED SAVINGS (+) / COST (-) (3A2+3Bo4)  $ 

D.  PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25^ MAX NON ENERGY CALC (2F5 X .33) $ &AG5.1(J 

a. IF 3D1 IS = OR   3C GO TO ITEM 4 
b. IF 3D! IS  3C CALC     SIR =' (2F5+3D1 ) : IF =   
c. IF 3D1b IS =  1 GO TO ITEM 4 
rf.  IF 3Ulb IS  1 PROJECT DOES NOT QUALIFY 

FIRST YEAP. DOLLAR SAVINGS 2F3+3A+(3Bld ': YEARS ECONOMIC LIFE)  S <3o|.12- 

TOTAL NCT DISCOUNTED SAVINGS (2F5+3C) S 7. ^72- 

SIR (IF  I PROJECT DOES NOT QUALIFY) (SIR)=(5 : 1F)=  if , 0-3 
3 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LUCATIUN: REGION NO. 

PKUJECT TITLE  £e P& \r 

DISCRETE PUKTlUN NAME 

ANALYSIS DATE 

1. 

Un;4- T<^&*-    2-O-jf 

PROJECT NUMBER 

FISCAL YEAR 

H 
ECONOMIC LIFE ¥• YEARS PREPARED BY 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH   C S-^%). 
C. UESIliN COST   007=) 
U. ENEKGY CREDIT CALC  (1A+1B+1CJX.9 
E. SALVAUE VALUE 
F. TUTAL INVESTMENT (1D-1E) 

s ono.ao 

S2.8Q.C1 

2.  ENERGY SAVINGS (•) / COST (-) 
ANALYSIS DATE ANhUAL SAVINGS, UNIT COST I  DISCOUNTED SAVINGS 

FUEL 
COST 

J/HBTU/YR(i) 
SAVINGS ANNUAL J        DISCOUNT      DISCOUNTED 
MBTU/YR(2)    SAVINGS(3)    FACT0R(4)    SAVINGS(S) 

A. ELEC    S /<M2> 
B. UJST    S 
C. KESID 1 
U. Nb 
E. COAL    T 

^•231/unit   Sgof.7-2-        j.3J 
  T        

r 

F.    TUTAL 

T 

S ga/.7T- 

•J  

r 
•> sq,7o?.g/ 

3.  NONENERGY SAV1NGS(+) / COST(-) 
A.  ANNUAL RECUkRING (•/-) 

(1) DISCOUNT FACTOR (TABLE A) 
(2) UISCUUNTEU SAVING/CUST (3A X 3A1) O 

B.  NONRECURRING SAVINGS(*) / COST(-) 
ITEM    SAVINGS(*) YEAR OF DISCOUNT 

COST (-)(!) OCCURRENCE^) FACTOR(3) 
(1)    $         
(?) zz  i —     — 
(3)    S   

(4) TOTAL S  

DISCOUNTED SAV- 
INGS^) C0ST(-)(4) 
5  z  r 

C. TOTAL NONENERGY DISCOUNTED SAVINGS(+) / COST(-) (3A2*3Bd4) 

s  ^Lä4 
Ü.  PROJECT NONENERGY QUALIFICATION TEST 

(1) 2bX MAX NUNENERGY CALC (2F5 X .33) 
«.     IF 301 IS - OR > 3C GO TO ITEM 4 
b. IF 3U1 IS < 3C CALC    SIR - (2F5.«-3D1) • IF «   
c. IF 301b IS - > 1 GO TO ITEM 4 
d. •IF 3Ulb IS < 1 PKUJECT DOES NOT QUALIFY 

4. . FIRST YEAR DOLLAR SAVINGS 2F3*3A*(3Bld •• YEARS ECONOMIC LIFE)       S go/,72- 

b. T')TAL NET DISCOUNTED SAVINGS (2F5*3C) S 2,7^7,3/ 

6.  UlSCUUNTtU SAVINGS RATIU (IF < 1 PROJECT DOES NOT QUALIFY) (SIR}• (5 • IF)- ?-65" 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION  INVESTMENT PROGÄAM  (ECIP) 

LUCATJUN:  REGION NO.   PROJECT NUMBER 

PKUJECT TITLE      J^pUr,    6•lc^   WtA   ZusafM FISCAL YEAR _ 

DISCRETE PUkTION NAME ^'^   T3r^   2° " DX 

ANALYSIS UATE   ECONOMIC LIFE       \g*    YEARS PREPARED BY 

1. INVESTMENT 
A. CONSTRUCTION COST S \10Q. ÖO 
B. SIOH    /;s.S«7^ S       q^.SO 
C. UESIGN^OST  ClO°7^ i    no. go 
U.     ENEkGY CREDIT CALC   (1A* 1B + 1CJX.9 S   LTSSS 
E. SALVAGE   VALUE -  1        _-- 
F. TUTAL  INVESTMENT  (ID-IE)   S   11 (,1 AS 

2. ENERGY SAVINGS   (•)  / COST   (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST I DISCOUNTED SAVINGS 

COST                  SAVINGS          ANNUAL $ DISCOUNT      DISCOUNTED 
FUEL           S/MBTU/YR(1)        MBTU/YR(2)    SAVINGS(3) FACT0R(4)    SAVINGS(5) 

A.    ELEC    S H.12.          2C.T*l'tWj      $s33 .66 ^.32.           $jOl3.l| 
B.   UIST   r_~             ~_~"    S ~~"~~~    S 
C.     KESID ^ ~~~~~~~     1       1   
U.    Nb       3               1            "J  
E.     COAL    3 T 

F.     TUTAL        S £33.66  > y^JjlTIl 

NONENERGY SAVINGS(+)  / COST(-) 
A.     ANNUAL  RECUkRING   (+/-) $ Q 

(1) DISCOUNT FACTOR   (TABLE A)   
(2) UISCUUNTEU SAV1NG/CUST  (3A X 3A1) $ Q  

B.     NONRECURRING  SAVINGS(+)   / COST(-) 
ITEM          SAVINGS(+) YEAR OF DISCOUNT DISCOUNTED SAV- 

COST  (-)(1) OCCURRENCE(2) FACT0R(3) 1NGS{+)  C0ST(-)(4) 
(1)        S      $  
(2)       5     I                      — 
(3)       I     S 

(4) TOTAL    S  S  

C.    TUTAL NUNENERGY DISCOUNTED SAVINGS(*) / COST(-)   (3A2*3Bd4) %  

Ü.     PROJECT  NONENERGY QUALIFICATION TEST 
(1) 2bS MAX NUNENERGY CALC  (2F5 X .33) S   /,6^/.31> 

a. IF  3D1   IS  - OR > 3C    GO TO  ITEM 4 
b. IF 3U1  IS  < 3C CALC SIR »  (2F5.+3D1) • IF «     
c. IF  3Dlb  IS »>  1  GO TO  ITEM 4 
d. IF 3Dlb  IS  < 1 PROJECT DOES NOT QUALIFY 

4.     FIRST  YEAR DOLLAR  SAVINGS 2F3+3A*(3Blfl * YEARS ECONOMIC LIFE) $   S33.CG 

b.     T')TAL NET DISCOUNTED SAVINGS  (2F5t3C) S   41l3.lt 

6.     UlSCUUNTtU SAVINGS RATIU  (IF < 1 PROJECT DOES NOT QUALIFY)(SIR)-(5   -:1F)-   2-Sl 
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LIFE CYCLE COST ANALYSIS SUmARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LuCATIUN: 

PKUJECT TITLE     Re Od\ $rn\ iCfc. 

UISCRETE PUKTIUN NAME 

ANALYSIS  ÜATE   

1. 

LW+ T 

REGION NO. PROJECT NUMBER 

FISCAL YEAR 

3£: .2-0 
ECONOMIC LIFE ^ YEAÄS PREPARED BY 

INVESTMENT 
A. CONSTRUCTION COST 
B. sio« £ S-STO, 
c. uEsiGN COST c;o%) 
U. CNCkCr  CREDIT CALC   (1A*1B*1C)X.9 
£. SALVAGE   VALUE 
F. TUTAL   INVESTMENT   (ID-IE) 

t 2.10.00 

I 1-1 . a u 
\  I-* n . C 7 

12.30.L1 

1.     ENERGY SAVINGS (•) / COST (-) 
ANALtSIS DATE ANNUAL SAVINGS, UNIT COST I  DISCOUNTED SAVINGS 

COST 
FUEL       S/HBTU/YR(1) 

SAVINGS     *   ANNUAL  $        DISCOUNT      DISCOUNTED 
MBTU/YR(2)    SAVINGS(3)    FACT0R(4)    SAVlhGS(S) 

A. ELEC    1 tf^^ Z^.l^la^t   S SS3.GC      3.3? I / 4o3 
B. LUST   IT"^   '       \ V               I '' *    ' B. UIST   T 
C. KESJD T 
U. NU        T 
E. COAL    V 

• «MdB 

F. TUTAL 

11 

I £33.66 

T r 
• > S  /, ßo3.17 

3.     NONENERGY SAVINGS(*) / COST(-) 
A.     ANNUAL  RECURRING   (•/-) 

(1) OISCOUNT FACTUR   (TABLE A) 
(2) U1SCUUNTEU SAVlNG/CUST   (3A X 3A1) 

n 

O 

B.  NONRECURRING SAVINGS(*) / COST(-) 
ITEM    SAVINGS(•) YEAR OF      DISCOUNT 

COST (-)(1) OCCURRENCE(2) FACTOR(3) 
(1)         S     
(2)        I ' 
(3)ZZ   s —      — 
(4) TOTAL    S  

DISCOUNTED SAV- 
INGS^)   C0ST(-)(4) 
5  
1   

C. TUTAL NONENERGY DISCOUNTED SAV1NGS(*) / COST(-) (3A2*3B<J4) 

Ü.  PROJECT NONENERGY QUALIFICATION TEST 
(1) 2SX MAX NUNENEKGY CALC (2FS X .33) 

a. If   3D1 IS - UR > X     GO TO ITEM 4 
D. IF  3UI IS < X  CALC    SIR - (2F5.*3D1) • IF • 
c.  IF 3D lb JS - > 1 GO TO ITCM 4 
a.   • IF  3U1D IS < 1 PKUJECT DOES NOT QUALIFY 

4. . FIRST YEAR DULLAR SAVINGS 2F3*3A*(3Bld fr YEARS ECONOMIC LIFE) 

b. T.)TAL NET DISCOUNTED SAVINGS (2F5*3C) 

S S33.CC 

S /So3.il 

6.    U1SCUUNTLU SAVINGS RATIU  (IF < 1 PROJECT DOES NOT QUALIFY) (SIR)-(5 • IF)-   6.4-z, 

t/-l/ß 
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LIFE: CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIPJ 

LUCATIUN: REGION NO. PROJECT NUMBER 

PKUJECT TITLE      &*p\nri    firnjr^   fej  fi^j , FISCAL YEAR 

DISCRETE  PUKTIUN NAME 

ANALYSIS DATE 

1. 

ECONOMIC LIFE       \S*    YEARS PREPARED BY 

J 1"»00. oo 
5 q-->. So 
5 no.po 
i \n(,-\. iff 
X 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH /S.S°7^ 
C. UESIGNTOST C 1 G°7<^ 
U. ENERGY CREDIT CALC   (1A*1B*1C)X.9 
E. SALVAliE   VALUE -   ,        .— 
F. TOTAL  INVESTMENT  (ID-IE)  _$  11 &1AS 

2.     ENERGY SAVINGS   (•)  / COST   (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST I DISCOUNTED SAYINGS 

COST SAVINGS ANNUAL  S        DISCOUNT      DISCOUNTED 
FUEL S/MBTU/YR(1) MBTU/YR(2)     SAVING5(3)     FACT0R(4)    SAVINGS(S) 

A. ELEC    l\%A2-_ 
B. Ü1ST    5 
C. KESID "S 

Nb U. T 

'fr-Whmil s 301.72- 
ZZZZI   * —-—- 
    -J  

9.32. 

E. #COAL    r 

F. TUTAL 

S -7.+72..Q3 
i     ' 

"5  
r 
j Sö|."72- .> S 1,1+11,03 

3.  NONENERGY SAVINGS(*) / COST(-) 
A.  ANNUAL RECUkRING («•/-) 

(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

B.     NONRECURRING SAVINGS(+)  / COST(-) 
ITEM          SAVINGS(*) YEAR OF DISCOUNT 

COST  (-)(!) OCCURRENCE(2)  FACTOR(3) 
(1)        *      (2)  * — zu 
i*)~ i — — 
(4) TOTAL    S  

DISCOUNTED SAV- 
INGS^) C0ST(-)(4) 
$  
T  

C. TOTAL NONENERGY DISCOUNTED SAVlNGS(f) / COST(-)  (3A2*3Bd4) S  

D. PROJECT NONENERGY QUALIFICATION TEST 
(1) 2t>X MAX NUNENERCY CALC   (2F5 X  .33) S    -2,^5.17 

a. IF 3D1  IS - OR > X    GO TO ITEM 4 
b. IF  3U1  IS  < 3C CALC SIR  •   (2F5.+3D1)  •  IF  -     
c. IF  3Dlb  IS -  >  1   GO TO  ITEM 4 
d. •IF  3Ulb  IS  < 1 PRUJECT DOES NOT QUALIFY 

4.    FIRST YEAR DOLLAR SAVINGS 2F3*3A+(3Bld * YEAKS ECONOMIC LIFE) S   Bol-T*- 

b.    T,ITAL NET DISCOUNTED SAVINGS  (2F50C) $ 7,if72-,o3 

6.     DISCOUNTED SAVINGS RATIU  (IF < 1 PROJECT DOES NOT QUALIFY)(SIR)«(5  --IF)'   H-.X*> 

v1-^ 
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0/                    J 



LIFE CYCLE COST ANALYSIS SUmAAY 
ENERGY CONSERVATION INVESTMENT PROGAAM (EC1P) 

LUCATIUN:   REGION NO. 

PKUJECT TITLE Repa.,V ^A^g J^J: 2 .pa. i, ""^ftf. 
U1SCRETE PUKTIUN NAME 

ANALYSIS DATE 

1. 

UA'+ T TI 
2-o 

PROJECT NUMBER 

FISCAL YEAR 

ECONOMIC LIFE t YEARS PREPARED BY 

V /«/.as" 
s 0--7. Ö u 
\ .J-tf/'). ^.9 

- \   

INVESTMENT 
A. CONSTRUCTION COST J Q.1Ö.OO 
B. SlOrt   C S-STl), 
C. DESIGN COST   C/0«7») 
U. ENEkGY CREDIT CALC  (1A*1B*1C}X.9 
£. SALVAGE   VALUE -   ,          
F. TUTAL  INVESTMENT   (ID-IE)  y2.30.Cl 

2. ENERGY SAVINGS (•) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST L DISCOUNTED SAVINGS 

COST SAVINGS     X   ANNUAL  J        DISCOUNT      DISCOUNTED 
FUEL S/MÖTU/YR(1)        MbTU/rR(2)    SAV1NGS(3)    FACTOR(4)    SAVIhGS(5) 

A. ELEC S/<Mz 
B. UlST S 
c. KCSID S 
u. Nb 

  1  
3.3S 

E. COAL    T 

F. TUTAL 

r r r 

s '2,noci-?>i 
1 

1  

$ Goi.12- •> S   2,-70*?.8/ 

3.     NONENERGY SAV!NGS(*)  / COST(-) 
A. ANNUAL RECURRING   (•/-) 

(1) DISCOUNT  FACTUR   (TABLE A)   
(2) UISCUUNTEU SAV1NG/CUST   (DA X 3A1) 

B. NONRECURRING  SAVINGS(»)  / COST(-) 
ITEM           SAVlNGS(*)         YEAR  Of                DISCOUNT 

CUST  (-)(1)       0CCURftCNCE(2)  FACT0R(3) 
(1)        S     
(?) ZZ 2           
(3J       V        

(4) TOTAL S  

n 

O 

DISCOUNTED SAV- 
JNGS(-r) CQST(-}(4) 
J  

C. TOTAL NÜNENERGY DISCOUNTED SAV1NGS(*) / COST(-) (3A2*3Bd4)      t  

U.  PROJECT NONENERGY QUALIFICATION TEST 
(1) 25X MAX NUNENERCY CALC (2FS X .33) S 8^ </-• 2-V 

a. IF 301 IS - OR > X  CO TO ITEM 4 
b. IF  3U1 IS < 3C CALC    SIR « (2F5.*301) • IF -   
c. IF 301b IS « > 1 U)  TO ITEM 4 
a.   • \F  3U1D IS < 1 PKUJECT DOCS NOT QUALIFY 

4. . FIRST YEAA DOLLAR SAVINGS 2F3«-3A*(3Bld * YEARS ECONOMIC LIFE)       S 9ol-72- 

b. T.iTAL NET DISCOUNTED SAVINGS (2F50C) S 2,7^ .g/ 

to-. UISCOUNTLU SAVINGS RATlU (IF < 1 PROJECT DOES NOT QUALIFY)(SIR)-£5 • IF)» 9-6€ 

y-2w 
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SUBJECT: Sht. 
Of '         J 



-i 3 Q 
> O «ft 

ihl r- 
bo 

•1 

<T 
r-i 

v3 
v3 

0- 

n 

< 

a 

o 

O m 

o 

K« 0 
QC ^c e X V- T 

üj 

in 
-'ft. 

<N VI O £ v± CD £ & 

V i- t- 

«' 

m z o 
o 
UJ 

u 

u 
UJ 
X 

o 
UJ tö 

r  •" 

er, 

-3ft. 

o 
o I 
t- 

UJ 

(T 

»- 
o 
o 

* 

HUJ — o 
o 

«o 
m z _. 

3 F o- 
< -'ft. C<> 

• 

»-se 
OX ^ 

•- 

J 

*-3 2 
^ 

f- 
Zuj 5 

3 -2' 
[J «< *»•« V oP 
3 

-i- 

25 

i 
i Z 

o e £ 
<& 

d 

CL 

<r 
o 
v> 
Id 
O 

1 
va *T 

J —    < —V 

-4 
! 
• 

3 
I 

z 
o o 
Kl 
00 

a. 
<t 

of 
(D 

*r 
«i 

?. 
a. 
o 

< 

l±-% 



• 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION  INVESTMENT PROGRAM  (ECIP) 

LUCATIUN: REGION NO. 

PKUJECT TITLE     R^\nn    firnk/^   WA  ?l^f><i 

DISCRETE PUKTIUN KÄME ^'^   T3P«-   a° "3Z 

PROJECT NUMBER 

FISCAL YEAR 

ANALYSIS ÜATE 

1. 

ECONOMIC LIFE       \S*    YEARS PREPARED BY 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH    /'S-5*7^ 
C. DESIGN TOST  Clo°7<^ 
U. ENERGY CREDIT CALC (1A+1B+1CJX.9 
£. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID-IE) 

S       q«, • SO 
I    11 6 • o o 

U2i2ils' 
2.     ENERGY SAVINGS   (•)  / COST   (-) 

ANALYSIS DATE ANNUAL SAVINGS, UNIT COST i DISCOUNTED SAVINGS 

COST SAVINGS        ^ANNUAL  J        DISCOUNT      DISCOUNTED 
FUEL S/MBTU/YR(1)        MBTU/YR(2)    SAVINGS(3)    FACT0R(4)    SAVINGS(5) 

A. ELEC Slf-'te- 
B. UlST S 
C. KESID !> 
U. Nli S 
E. COAL T" 

2o.oSs/u^      $3^.63 <?.32 J 3 7 24. Si" 

F.    TUTAL 

T r 
r 
S 3^.63 

j 
T 

•> ?3,-7^4.gr 

3.     NONENERGY SAVINGS(+) / COST(-) 
A.     ANNUAL RECUkRING   (+/-) 

(1) DISCOUNT FACTOR  (TABLE A) 
(2) UISCUUNTEU SAVING/COST   (3A X 3A1) 

B.     NONRECURRING SAVINGS(+)  / COST(-) 
ITEM SAVINGS(+) YEAR OF DISCOUNT 

COST  (-)(!)      OCCURRENCE(2) FACTOR(3) 
(1)        J     _ 

(3)ZZ    >           

o 
o 

DISCOUNTED SAV- 
INGS^)  CQST(-)(4) 
S  
3  
T 

(4) TOTAL    S 

C.    TUTAL UUNENERGY DISCOUNTED SAVlNGS(*) / COST(-)  (3A2*3Bd4) 1_ 

Ü.     PROJECT NONENERGY QUALIFICATION TEST 
(1) 2bS MAX NUNENERGY CALC   (2F5 X  .33) S     /, 1nJ\ , IP 

i.     IF  3D1   IS - OR  > 3C    GO TO  ITEM 4 
b. IF  3U1  IS  < 3C CALC SIR  •  (2F5*301)  •  IF  -     
c. IF  3Dlb  IS  -  >  1  GO TO  ITEM 4 
d. • IF 3Ulb  IS  < 1 PKUJECT DOES NOT QUALIFY 

4.    FIRST YEAR DOLLAR SAVINGS 2F3*3A*(3Bld * YEARS ECONOMIC LIFE) 

b.    T-ITAL NET DISCOUNTED SAVINGS  (2F5+3C) 

6.    UISCUUNTEU SAVINGS RATJU  (IF < 1 PROJECT DOES NOT QUALIFY)(SIR)«(5 

S   319/63 

s unz.+ .s? 
;1F).   2.11 

*/•-   2,1 



• 

1—I—!—r i    r i—r 

n~ 
!    ! • ; 

"1   r 

—,—, 

I : ;        *i -i • -]~ --—•»——.       - • 1 • . •—i • -» • 

:     I    ; 3   I    i ;     •     :     ;     I     i     :     • 

.^L.|.k.p 7i t •ho'.öö    : --O.GG 
41 3 ff.CZ i? iasi,  

J $±k |= L&j?/.... 
....... (-See f^..-H<^(iL*J). 

,..'...._; ' I __!__ I [ _._;_._ _.._ ..; •  

"I V 

"f }"": 

..p.. 
•; i I' 

EDRIC D. 0. CHONG A ASSOCIATES. INC. 
NSULTING MECHANICAL A ELECTRICAL ENGJNEEfiS 

130-E Nonn Kino Si'eui   Honolulu. Hawaii 06610 
•"'Telephone (60U) M7-C557 Tulüfax: (ÖOH) &47-6550 

rDAT£: JOfl No.:                          ^ 

PROJECT NAME: BY: 
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LIFE CYCLE COST ANALYSIS SUMnARY 
ENERGY CONSERVATION  INVESTMENT PROGÄAM (EC1P) 

LuCATlUh:  REGION NO.   PROJECT NUMBER 

PKUJECT TITLE     Repa.iV   BvHako^   iWl ?tw^ , FISCAL YEAR _ 

DISCRETE PUKTIUN NAME U^ 2ffiE  HEÜ  ! 
ANALYSIS ÜATE   ECONOMIC LIFE       j~    YEARS PREPAREO BY 

1. INVESTMENT 
A. CONSTRUCTION COST J Q.1Ö.OÖ 
B. siOri CS-S7.),         , "S ,4'-4s"' 
C. UESIÜN COST WO1?«) ^ n,00"* 
U. CNLKCr CREDIT CALC (1A*1B*1C )X. 9 1 TZn~7ZEl 
£.     SALVAGE   VALUE - ^        ___ 
f.     TUTAL  INVESTMENT  (ID-IE)   %1SQ.L1 

2. ENERGY SAVINGS  (•) / COST  (-) 
ANALYSIS DATE ANhUAL SAVINGS, UNIT COST I DISCOUNTED SAVINGS 

COST                  SAVINGS     x    ANNUAL  $ DISCOUNT      DISCOUNTED 
FUEL           S/hüTU/YR(l)        MBTU/TR(2)    SAVINGS(3) FACT0R(4)    SAVINGS(5) 

A.    ELEC    S n£>        Q^-oSl/u^.J 1311.03 3.3-2          I 13SO.HS 
B.   UJST  r~ •• *j    —    T^— 
C.    KCSID S "~~~     i  —    1 
u.     NU       *S        *J            *S  
£.     COAL    "S        T 

F.    TUTAL       H23^3  > S i,3$ü.1S 

3.     NONENERGY SAV1NGSM / COST(-) 
A.     ANNUAL  RECURRINÜ   (•/-) $ n  

(1) DISCOUNT FACTUR   (TABLE A) 
(2) U1SCUUNTEU SAV1NG/CUST   (3A X 3A1) 

B.     NONRECURRING SAVINGS^)  / COST(-) 
ITEM SAVINGSM YEAR OF DISCOUNT DISCOUNTED SAV- 

CUST  (-)(i)      OCCURRENCE(2)  FACTOR(3) INCS(*J  C0ST(-)(4) 
(1)       I     • J  
(*>ZZ  ) —      — l 

(4) TOTAL    $  S  

C.  TOTAL NONENERGY DISCOUNTED SAVINGS(•) / COST(-) (3A2*3Bd4)      S  

0.  PROJECT NONENERGY QUALIFICATION TEST 
(1) 2t>% KAX NUNENERCY CALC (2F5 X .33) I 44S'•  75" 

«.  IF 301 IS « OR > 3C  GO TO ITEM 4 * 
b.  IF 3UJ IS < 3C CALC.    SIR - (2F5.O01) • IF •   
C.  IF 301b IS - > 1 GO TO ITCM 4 
a.  • If  3Ulb IS  < 1 PRUJECT DOCS NOT QUALIFY 

4. . FIRST YEAR DOLLAR SAVINGS 2F3*3A*(3Bld * YEARS ECONOMIC LIFE)       S 391.Cs 

b. T.)TAL NET DISCOUNTED SAVINGS (2F5*3C) S / 35P.15' 

d. UlSCUUNTtU SAVINGS RATJU (IF < 1 PROJECT DOES NOT QUALIFY)(SIR)-(5 • IF)« <Z. 8/ 

if, 21/3  • 



§: 
T P •*-\ 

:....£ u .jpih.iL luf^.. j. 5k.-j: I.T... r- .32 dÖ- 

.. J.£/i<.c^.,\..ui*.. .u»yjoow.-l;.J^AA Ipu/r^.. A..: i ! L_.j... •.. 

 ;.._ j........• i ;..(V;34/3 BrccH/.Mu>) : 
ö ; ; ; :_ . ; J. 

; :..     .    _;_.".: :.J(34I3 B^K/^lC.5,p,.66f.) J 

..Qcxi.L. S.^ertv^.S<K\yir.AX..=    ztf.Z .-,&,..I ; ._=..../4-/..  ^^VA 

:A/sJrsJUAL ^M^^G^.^A.Vi^S __/    
 =   lkJ.-^J^y:bL£^jr\

m S,.*77 ku%r.  

ANiAU.AU    Cö2x.-5AV^GiS...        

60S +   -h>.»r... k^s i j pO^rvp jrtL p la am £•>.{". - .7. .. i &1 J.,.7 0 Q 
G««   a.4<jLjik?yji ;   • '  

'RuA'act. . -    &   l,^o . 
J     •   •   i   :* 3^.a .L 

^...M.rX 

S.1R ;-.i5./l 0 Sot  odnp.d><j 

.1 ; Ue.corA ^(kcfe, J........  . 
•:\s \i 

.-:-./-< 

[DRIC D. 0. CHONG & ASSOCIATES, INC. 
JNSULTING MECHANICAL L ELECTRICAL ENGINEERS 

-^2130-E North King Street   Honolulu, Hawaii 96818 
Telephone (800) 847-6557 Tolelax: (808) 847-8550 

rDATE: JOB No.:          ^ 

PROJECT NAME: BY: 

SUBJECT: 
Of  ¥ ~VJ 



55 
t- 
UJ _l 5 Q 

> r- 

A1 Co 
r- cr 

•*- 
v3 v3 

Q 

UJ 

X1 

to 

< 

UJ a 
X 

J 
£ 
P 

0 

r7 

5 • 

0 

o 

0 ^ 

0 *£ 
X ~2 

o 
CD 3 

V »- f- 

«' 

CO z o 
D 
UJ 

UJ u 
X 

Ul 
I 

rr 

UJ 

o 
o 

I 
i/) 
u 

K 

o 
u 00 

LA 

>, 

|_UJ 
-o 

o 

(D 3« o- 
< -"tu C<> 

_l .,, <<n 

• 

\-ta ox V* 
V- 

>4 % 

•- 
ZUJ 
=»2 5 

1- 
~Z 

•< 
3 se 

gi 

4 
Ü 

1 z 
o e £ a. 
a: 
o 
V) 
UJ 
a 

1 
« *: 

j —    < —V 

o 3 ^r ~z 
u. L 

f-2? 



LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (EC1P) 

LUCATJUN: REGION NO. 

PKUJECT TITLE 

DISCRETE PUKTlUN NAME 

ANALYSIS DATE 

1. 

PROJECT NUM8ER 

SCAL YEAR 

ECONOMIC LIFE  \Z    YEARS PREPARED BY 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH    (£.£V^ 
C. UES1ÜNTOST  C|0°7^ 
U. ENERGY CREDIT CALC (1A*1B*1C)X.9 
E. SALVAGE VALUE 
F. TUTAL INVESTMENT (ID-IE) 

I  no-oo 
• i    —• 

s nCi.\s 
2.     ENERGY SAVINGS   (•)  / COST   (.) 

ANALYSIS DATE ANNUAL SAVINGS, UNIT COST Ä DISCOUNTED SAVINGS 

COST SAVINGS       "ANNUAL  S        DISCOUNT      DISCOUNTED 
FUEL i/MBTU/YR(l)        MBTU/YR(2)    SAV1NGS(3)    FACT0R(4)    SAVINGS(5) 

A.    ELEC    S /f.9 2. Zo. oS%lo.«;l   % 3^-63 q .32- S SplS^-.SS' 
B. UIST     S 
C. KESID T" 
u. Nb           S 
E. COAL     i 

T r 

F.    TUTAL 

T r 
l m-6-3 

T r 
•> s 3/]2^.gr 

3.     NONENERGY SAVINGS(+) / COST(-) 
A. ANNUAL RECURRING   (+/-) 

(1) DISCOUNT FACTOR  (TABLE A)   
(2) UISCUUNTEU SAVING/COST  (3A X 3A1) 

B. NONRECURRING  SAVINGS(^)  / COST(-) 
ITEM SAVlNGS(f) YEAR  OF DISCOUNT 

COST  (-)U) OCCURRENCE^) FACTOR(3) 
(1)    5         
(2)   I        
(3) >        

(4) TOTAL S  

DISCOUNTED SAV- 
INGS(*) C0ST(-)(4) 
$ r r 

C. TUTAL NONENERGY DISCOUNTED SAVINGS(*) / COST(-) (3A2*3Bd4) 

S    1,0.7-7.10 
0.     PROJECT NONENERGY QUALIFICATION TEST 

(1) 2bX MAX NUNENERGY CALC   (2F5 X .33)   
a. IF  3D1   IS  - OR  >  3C    GO TO  ITEM 4 
b. IF  3Ü1  IS  < X CALC SIR -  (2F5.+301J •  IF  -     
c. IF  3Dlb  IS »  >  1  GO TO  ITEM 4 
a.     IF  3Ü1D  IS  < 1  PKUJECT DOES  NOT QUALIFY 

4.    FIRST YEAR DOLLAR SAVINGS 2F3*3A+(3Bld f YEARS ECONOMIC LIFE) 

b.    T')TAL NET DISCOUNTED SAVINGS   (2F5+3C) 

6.    UlSCUUNTtU SAVINGS RAT1U  (IF < 1 PROJECT DOES NOT QUALIFY)(SIR)-£5 

S3.124.SS' 

•IF)' a.II 

</--3o 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (EC1P) 

LuCATlUN:  REGION NO.   PROJECT NUMBER 

PKUJECT TITLE  RgpguV ^»T)\c^ jWj; ?a^p^,      FISCAL YEAR 

U1SCRETE PUKTlUN NAME   U^ + ^^ f^£f^f  " 

ANALYSIS DATE ECONOMIC LIFE   H"    YEARS PREPARED BY 

1. INVESTMENT 
A. CONSTRUCTION COST $  CL1Ö.OÖ 
B. SlOH CZ-S7.),          . "5 ,a.dr 
C. UESIUN COST C/O7o) 'S iV.'a'J— 
u. CNCkCT CREDIT CALC (1A*1B*1C)X. 9 l u-Rn-f^r 
£.     SALVAUE   VALUE - "X _ 
C     TUUL  INVESTMENT  (ID-IE)   iO.SQ.Ll 

2. ENERGY SAVINGS  (•) / COST   (-) 
ANALYSIS DATE ANNUAL SAVINGS,  UNIT COST I DISCOUNTED SAVINGS 

COST                  SAVINGS     x   ANNUAL  S DISCOUNT      DISCOUNTED 
FUEL           S/KBTU/YR(1)        MfcTU/YR(2)    SAVlNGS(3) FACT0R(4)    SAVINGS(S) 

A-    ELEC    % /9.<?2.          ZQ.oS-g/ufiJ   5 2>°F\ .C3 3.3?          S   J3S^-^^ 
B.     UiST   l"    ' ' V       T*^        ^            ^  B. UiST     S 
C. KCSJD "J 
u. NU           S 
£. COAL    i 

r r 
F.    TUTAL        S 3*fo. O  >  \)3S0.1S 

3.     NONENERCY SAV1NGS(*) / COST(-) 
A.     ANNUAL  RECUkRlNU   (•/-) S n 

(1) OISCOUNT FACTUR   (TABLE A)   
(2) U1SCUUNTEU SAV1NG/CUST   (3A X 3A1) S O 

B.     NONRECURRING SAVINGS(*)  / COST(-) 
ITEM          SAVINGS(•)         YEAR OF DISCOUNT        DISCOUNTED SAV- 

COST  (-)(!)       OCCURRENCE^) FACT0R(3)       INGS(»)  C0ST(-)(4) 
(1)        J     •_ X 
(?)       r V 

V 

(4) TOTAL    $ 

C. TUTAL UÜNENERUY DISCOUNTED SAVINGS(*) / COST(-)   (3A2*3Bd4) t  

D. PROJECT  NONENERCY QUALIFICATION TEST 
(1) 2t>% MAX NUNENERGT  CALC   (2F5 X  .33) S   f2-£lZ£ 

a.     IF  3D1   IS  - OR >  X    GO TO  ITEM 4 ~ 
D.     IF  3U1  IS  < 3C CALC SIR  -   (2F5.0D1)  •  IF  •      
c.     IF  3D lb  IS •>  1  GO TO   ITEM 4 
a.   • IF 3U1D  IS  < 1  PKUJECT DOES NOT QUALIFY 

4. . FIRST YEAR DOLLAR SAVINGS 2F3*3A*(3Bld *•  YEARS ECONOMIC LIFE) S   3V-C3 

b.    T-jTAL NET DISCOUNTED SAVINGS  (2F5*3C) S   /  3SP.7r 

6.    UlSCUUNTtU SAVINGS RATIO  (IF < 1 PROJECT DOES NOT QUALlFY)(SIR)-(5 « IF)«   */-. 8/ 
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LIFE CYCLE COST ANALYSIS SUMHART 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LUCATJUN: REGION NO. 

PKUJECT TITLE     /^plnf,   flrnkr•  W**\ S*ap 
DISCRETE PORTION NAME KLn'l>r   T^p^   30.-J3I 

PROJECT NUMBER 

FISCAL YEAR 

3P< 

ANALYSIS ÜATE 

1. 

ECONOMIC LIFE       ISf    YEARS PREPARED BY 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH    / 2-5*7^ 
C. UESIGNTOST Clo°7e,^ 
0. ENERGY CREDIT CALC   (1A*1B*1C)X.9 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID-IE) 

if.  ENERGY SAVINGS (•) / COST (.) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST I  DISCOUNTED SAVINGS 

$ \10O. CO 
s q*.. so 
s llO.no 
s nr.-l.iff 

- \       —• 
LDJLL}$ 

COST SAVINGS ANNUAL  $ DISCOUNT      DISCOUNTED 
FUEL J/MBTU/YR(1)        MBTU/YR(2)    SAVINGS(3) FACT0R(4)    SAV1NGS(5) 

2Q.offg luAii   S 333 • ^3        9,32- 
ZZZZ   * "ZZZZ     -J    

A. ELEC S )<?.<?2- 
B. Ü1ST S 
C. HESID \ 
U. 

s 3J14-. ss: 

T  
Nu 

E. .COAL   r 

F. TUTAL 

r 
$-3^.63 > S3.~7a4.ST 

3.  NONENERGY SAVINGS(+) / COST(-) 
A.  ANNUAL RECUkRING (+/-) 

(1) DISCOUNT FACTOR (TABLE A) 
(2) U1SCUUNTEU SAV1NG/CUST (3A X 3A1) 

0 

O 

B.     NONRECURRING SAVINGS(+)   / COST(-) 
ITEM SAVINGS^) YEAR OF DISCOUNT 

COST  (-)(1)      0CCURRENCE(2) FACT0R(3) 
(1)        $     _ (2)zz \ —    zz: 
(4) TOTAL    S  

DISCOUNTED SAV- 
INGS^)  C0ST(-)(4) 
$____  
z  

C. TUTAL NONENERGY DISCOUNTED SAVINGS(*) / COST(-) (3A2*3Bd4) 

0. PROJECT NONENERGY QUALIFICATION TEST 
(1) 2bX MAX NUNENERGY CALC (2F5 X .33) 

a. IF 3D1 IS - OR > X GO TO ITEM 4 
b. IF 3U1 IS < 3C CALC    SIR - (2F5.*3D1J • IF • 
c. IF 3Dlb IS - > 1 GO TO ITEM 4 
d. • IF 3Ulb IS < 1 PRUJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3*3A*(3Bld f YEARS ECONOMIC LIFE)       $ ^°i.(*2> 

b.    T.)TAL NET DISCOUNTED SAVINGS (2F5+3C) S 2. T3..Q-. gr 

6.  DISCOUNTS SAVINGS RATIU (IF < 1 PROJECT DOES NOT QUALlFY)(SIR)-(5 ••IF)- Q. II 

</--33 
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LIFE CYCLE COST AhALYSIS SLWARY 
ENERGY CONSERVATION  INVESTMENT PROGRAM  (EC1P) 

LUCAT1UN:  REGION NO.   PROJECT NUMBER 

PKUJECT TITLE    £epgu>   fWrAcjg   iXt^[ ?iiwpj . FISCAL YEAR _ 

U1SCKETE  PUKTlUN NAME ^ ^F"   3Z '^ 

ANALYSIS OATE   ECONOMIC LIFE       7*"    YEAÄS PREPARED BY 

J O.IÖ OÖ 
5 '+• -£j-^- 

S 0-1 o " 
J 3-*n • f.n 

- \ 

1.     INVESTMENT 
A. CONSTRUCTION COST 
B. SICiri   C S-U'), 
C. UtSJUN COST   C/O^o) 
U. ENERGY  CREDIT CALC  (1A*1B*1C )X.9 
E. SALVAUE   VALUE 
F. TUTAL   INVESTMENT   (ID-IE)   SZßO.tl 

£.     ENERUY SAVINGS   (•) / COST   (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST I DISCOUNTED SAVINGS 

COST SAVINGS     *   ANNUAL  $        DISCOUNT      DISCOUNTED 
FUEL S/MBTU/YR(1)        MUTU/YR(2)    SAVINGS(3)    FACTQR(4)    SAV1NGS(5) 

*•   ttfl   I &32        -lo.oZzUd 1311.63     33?        S /3SÖ .IS' 
    ^        r 

B. Ü1ST    S 
C. KCSJD 'S" 
U. NU          S 

E. COAL     i 
•J          T 

F.    TUTAL   S 3^.63  > S /.3gb.7f 

3.     NONENERGY SAVINGS(*)  / COST(-) 
A.  ANNUAL RECURRING (•/-) S n  

(1) DISCOUNT FACTUR (TABLE A)   
(2) DISCOUNTED SAV1NC/CUST (3A X 3A1) S     O 

B.  NONRECURRING SAVINGS(») / COST(-) 
ITEM    SAVINGS(•)   YEAR UF DISCOUNT   DISCOUNTED SAV- 

CUST (-)(1)  OCCURRENCE^) FACTOR(3)   INGS{*) C0ST(-)(4) 
(1)    I              S  

(4) TOTAL JJ  j  

C.    TUTAL MNENERGY DISCOUNTED SAV1NGS(*) / COST(-)  (3A2*3Bd4) %  

0.     PROJECT NONENERGY QUALIFICATION TEST 
(1)  2t>% MAX NUNCNERCY  CALC   (2F 5 X  .33) S   W.T. 7.S" 

«.     IF   3D1   IS   •  OR  >  3C    CO  TO   ITEM 4 
D.     IF  3U1  IS   < J£ CALC SIR  •   (2F5.*301)   •  IF  «      
C.      IF   3Dlb   IS  -   >   1   CO TO   ITCM  A 
a.  • IF 3U1D  IS  < 1 PROJECT DOCS NOT QUALIFY 

4. . FIRST  YEAK  DOLLAR SAVINGS  2F3»3A*(3Bld  t- YEARS ECONOMIC LIFE) S   391.63 

b.    T.)TAL NET DISCOUNTED SAVINGS  (2F5»3C) S  / 351. 75" 

6.    UlSCUUNTtU SAVINGS RATIU (IF < 1 PROJECT DOES NOT QUALIFY)(SIR)-(5 • IF)«   ^,8/ 

t/-33ß 



€ 
Uhil tyf^i3lrtt. ;.....:... 

I      ' ! ""> 

LntC^A.j..U$-*-.. .Lu'Shou.-I'.rV-zu. -pu/rrwi..'.. i ; 1.. J...:  

:...; ; i L6.34-/3 ßru-HjKu>)..l i ö : i ; '•  : J. 

TT330.7   .  äM^Xlf^^ /*.* iS' 
.  ..." r ".;... -.J(34I3 BTUW/KwK;.?..p..p.öf.l  

.-Rail«   ^er^Xi.,s      "U-^.-jA:^. = .36..1  feuJH/p 

.AhJMU.AU £^££6^ 5A.V/M6S  '   ..'.     
..I  =  QC3 ^(^d3LS^]y\ r  1,2/7   kw7y. 

Vj 

AM.IML.   CoST..^AV.iiA<aS.  

Ge«   o,-(4<xrJofyjj ;.......  ;  

'RuA'öLcJt- . =: & :|t7 
6Q 

ji ,L> C l.C 1   ly 
. = .   Q.. SS.„ y~\ rs V 

S.IR :- ;3,52-, Csx^ a-ijp.c^o 

,:.'...;    f<J2.pU CX bvi^t    iol..:.. ,WT> fvU^.    r>J-^-l    puf"-1v U^-'Ti* . C/J<*-urf 

L...J fea-ß....6or-( icVkcJ-ti.^t..,..  

'.- )• 

•DRITD. 0. CHONG & ASSOCIATES, INC. 
^^^NSULTINQ MECHANICAL & ELECTRICAL ENGINEERS 

•'il30-E Nonh Kino Street   Honolulu, Hawaii 96810 
Telephone (80Ü) 847-6557 Tolefax: (808) 847-3550 

rDATE: JOD No.: A 

PROJECT NAME: BY: 

SUBJECT: %T-4-3f\ 



UJ _l 5 Q 
•> O r- Ci s5 

M 
«i 

• 
o Co 

r- 
M 

bo 

<r \b 

n 

fe 
< 1 O 

•8 I o • 

J 

o 
1— 

H" 

UI p O r^ c\ <r 
»-W 0 ^ f X 2 \- T 

01 
3<L 

t^ O C » co £ $ 

V t- 

I* 

m z o 
o u 

o 
Id 
X 

o 
UJ t« 

-Vc- 

IT 

I* 
O 

- O tj- 
< O o PO 
i— 
to u\ 
Ld 

a. — o 
a 

o • 
m §f o~ 
< -*ö. y\ 

_J 

il t-«e ox ^ 

>4 ^ 

(_« 
V 
H 

— < 
ZuJ 
=>2 5 

H- 
-Z •< ^tn 

ZJ oP 

i§ 

« 
* 

i z o 
f 1- 

0. 
IT o 
to 
UJ o 

1 
v> sc 

1 
«0 —V 

• 3 
-«H ~z 
ISÜ 

z o 
o 

co 

a. < 
K 
co 

r> 

2 
a: o 

V-35 



LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LüCATJUN: REGION NO. PROJECT NUMBER 

PKUJECT TITLE  £,pU, fi^^ [\?A  S^ap     FISCAL YEAR 

U1SCRETE PUKTIUN NAME      ^'^ T3P*- 2^ _ 32' 

ANALYSIS DATE ECONOMIC LIFE  \S" YEARS PREPARED BY 

J l-joo. oo 
5 q->.SO 
5 no.oo 
X n <-,-!. is- 
J 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH    (£.ZV^) 
C. UESIGNTOST  C I Q°7^ 
U. ENERGY CREDIT CALC  (1A+1B+1CJX.9 
£. SALVAGE   VALUE -  >        .  
F. TOTAL  INVESTMENT  (ID-IE)   S  h C~7> IS" 

2. ENERGY SAVINÜS   (•) / COST  (.) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST fi DISCOUNTED SAVINGS 

COST SAVINGS        ^ANNUAL J        DISCOUNT      DISCOUNTED 
FUEL S/MBTU/YR(1) MBTU/YR(2)     SAV1NG5(3)     FACT0R(4)    SAV1NGS(5) 

A. ELEC i&Al. 
B. UJST j 
C. KESID S 
U. NG S 
E. .COAL 1 

F. TUTAL 

33.5lz)Un;l     SLCsi-GI        ^.32,       s 6.-a--»..9i 
T r 
T r 
5 061.63 

T r 
•> S ^211.61 

3.     NONENERGY SAVINGS(+) / COST(-) 
A.     ANNUAL RECUkRING   (•/-) 

(1) DISCOUNT FACTOR   (TABLE A) 
(2) U1SCUUNTEU SAV1NG/CUST   (3A  X 3A1) 

B.     NONRECURRING SAVINGS(*)  / COST(-) 
ITEM          SAVINGS(*)        YEAR OF              DISCOUNT 

COST  (-)(1)      0CCURR£NCE(2) FACT0R(3) 
(1)       I     
(2)     * 
(3)    I        

DISCOUNTED SAV- 
INGS^) C0ST(-)(4) 
$  
3  

(4) TOTAL S 

C.  TOTAL NONENERGY DISCOUNTED SAVlNGS(t-) / COST(-) (3A2*3Bd4) 

$ 2,os3.Sg 
Ü. PROJECT NONENERGY QUALIFICATION TEST 

(1) 2bX MAX NUNENERGY CALC (2F5 X .33) 
a. IF 3D1 IS • OR > 3C GO TO ITEM 4 
b. IF 3U1 IS < 3C CALC    SIR - (2F5.+3D1) • IF 
C.  IF 3Dlb IS • > 1 GO TO ITEM 4 
d. •IF  301b IS < 1 PKUJECT DOES NOT QUALIFY 

S (i^r-rLi.ßi 

6.  U1SCUUNTLU SAVINGS RATIU (IF < 1 PROJECT DOES NOT QUALIFY)(SIR)-(5 -IF)- 3. S~2- 

4. FIRST YEAR DULLAR SAVINGS 2F3*3A*(3Bld *  YEARS ECONOMIC LIFE) 

b. T'1TAL NET DISCOUNTED SAVINGS (2F5+3C) 

<J--36> 
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LIFE CYCLE COST ANALYSIS SUWKARY 
ENERGY CONSERVATION  INVESTMENT PROGRAM  (EC1P) 

LuCATluN:  REGION NO.   PROJECT NUMBER 

PKUJECT TITLE . fopa.iV   ByoW^   ^Wj- ?iwy, FISCAL YEAR m 

DISCRETE  PUKTlUNNAME j^ElBEE ^ ! 
ANALYSIS DATE   ECONOMIC LIFE   ^    YEARS    PREPARED BY 

$ OHÖ. OÖ 

"/• £)5T 
5 X-7 a <J 

* J-Ü/'J '•7 
- 5 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SlOrt £ 5-S7.1 
C. DESIGN COST  Oo«?») 
U. ENEKCY CREDIT CALC  (U*1B*1C)X. 9 
£. SALVAGE   VALUE 
F. TUTAL  INVESTMENT  (ID-IE)   %2SO.Cl 

2. ENERGY SAVINGS   (•)  / COST   (-) 
ANALYSIS  DATE ANNUAL SAVINGS,  UNIT COST £ DISCOUNTED SAVINGS 

COST SAVINGS     %   ANNUAL  S        DISCOUNT      DISCOUNTED 
FuEL S/HÖTU/YR(1)        MBTU/YR(2)    SAVINGS(3)    FACTOR(4)    SAVlNGS(S) 

A.     ELEC    \J2J22* 33,S/2/uA,'f S 66*7.67        3.32 I 2-,2.S6,^ 

C.     KESID  S ~"~~~~      * "~~"      1 
ü.    NU       1 ~~~~~     1 ~~~~     1 
E.     COAL    T "J "J 

F.    TUTAL   S 66-?,6?  > S  Z,-2-Td.T^ 

3.     NONENERGY SAV1NGS(*) / COST(-) 
A.     ANNUAL  RECURRING   (•/-) t n  

(1)  DISCOUNT FACTUR  (TABLE A) 
(2) UiSCUUNTEU SAVING/COST  (3A X 3A1) I O 

B.     NONRECURRING $AVINGS(*) / COST(-) 
ITEM SAVlNGS( + ) YEAR OF DISCOUNT DISCOUNTED SAV- 

CU5T  (-)(1)      OCCURRENCE(2) FACTQR(3) ING5(*J  C0ST(-)(4) 
(1)        S     • J  
(?)        > ~~~   "5   
(J)ZZ    v           \ 
(4) TOTAL    $  J  

C.    TOTAL NONENERGY DISCOUNTED SAVINGS(*) / COST(-)  (3A2*3Bd4) % 

L>.     PROJECT NONENERGY QUALIFICATION TEST 
(1) 2bX HA* NUNENERGY CALC   (2F5 X .33) $   l^^.lcj 

«.     IF  3D1   IS  • OR >  DC    CO TO  ITEM 4 
b. If  3U1  IS  < 3C CALC SIR  -   (2F5.*3D1)  •  IF  -      
c. IF  3D1D  IS  -  >   1  00 TO   ITEM 4 
d. • IF 3U1D IS  < 1 PRUJECT DOES NOT QUALIFY 

4. . FIRST YEAR DOLLAR SAVINCS 2F30A»(3Bld f YEARS ECONOMIC LIFE) S (*(*1-C1 

b.    T')TAL NET DISCOUNTED SAVINGS  (2F5t3C) S2  ISG.I^ 

Ö.    UlSCUUNThU SAVINGS RATIO  (IF < 1 PROJECT DOES NOT QUALIFY)(SIR)-(5 •  IF)- 9 . oV 

Y-J6/S 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LoCATluN:  REGION NO.  PROJECT NUMBER 

"KOJECT TITLE    /^plnfi  ftrnkr*. \ke> 

DISCRETE POKTIUN NAME ^'^   T3P* 

PROJECT TITLE      ^p|ftff    ßrnkfVn   Üg&j;   fi*~rM« ^SCAL YEAR 

- -»MC u-*;v TMPü. r7-i 

ANALYSIS DATE   ECONOMIC LIFE  \£f YEARS    PREPARED BY 

J lioo. oo 
5 ^ . TO 
J i "70 . no 
5 nf.T is- 

S — 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH    (£.£Vs^ 
C. UESIGNTOST (.lb*!*) 
V. ENEkGr  CREDIT  CALC  (1A*1B*1C)X.9 
E. SALVAliE   VALUE .       
F. TOTAL INVESTMENT  (ID-IE)   $  \1 Cl AS 

2. ENERGY SAVINGS   (•)  / COST   (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST 4 DISCOUNTED SAVINGS 

COST SAVINGS ANNUAL S        DISCOUNT      DISCOUNTED 
FUEL J/MBTU/YR(1)        MBTU/YR(2)    SAVINGS(3)    FACT0R(4)    SAVINGS(5) 

A. ELEC    i |«M2. )3.33/ \uAJk     ia^.Ql <?.32. S a-,f7g.f«? 
B. U1ST    S S —J——      j 
C. kESID Z       'S            "J  

E.     COAL    3 ^ r 

F.     TUTAL        JQ65-^\  > Sl.^lg-^ 

3.     NONENERGY SAVINGS(+) / COST(-) 
A. ANNUAL RECUkRING  (+/-) S Q 

(1) DISCOUNT FACTOR  (TABLE A)   
(2) UISCUUNTEU SAVING/COST   (3A X 3A1) S g  

B. NONRECURRING SAVINGS^)  / COST(-) 
ITEM SAVINGS(•) YEAR OF DISCOUNT DISCOUNTED SAV- 

CUST  (-)(})      OCCURRENCE^)  FACT0R(3) 1NGS(*)  C0ST(-J(4J 
(1)        $     • J  
(2)        S     I 
(3)       j     S — 

(4) TOTAL    S  S  

C.    TUTAL NONENERGY DISCOUNTED SAVlNGS(t-) / COST(-)  (3A2*3Bd4) S  

0.     PROJECT NONENERGY QUALIFICATION TEST 
(1) 2bX MAX NUNENERGY CALC  (2F5 X .33) S   giG •*?> 

a. IF  3D1   IS  - UR >  X    GO TO  ITEM 4 " 
b. IF  3U1  IS  < X CALC SIR  •   (2F5.+3D1)  •  IF  -      
C.     IF  3Dlb  IS •>  1  GO TO   ITEM 4 
d.   • IF 3Ulb  IS  < 1 PKUJECT DOES NOT QUALIFY 

4.    FIRST YEAR DULLAR SAVINGS 2F3*3A*(3Bld * YEARS ECONOMIC LIFE) S  Q.GZ Ml 

b.     T')TAL  NET DISCOUNTED SAVINGS  (2F5+3C) S 2,^7SW7 

6.    UlSCUUNTtU SAVINGS RATIO (IF < 1 PROJECT DOES NOT QUALIFY)(SIR)-(5 ••:lf).   /.^o 
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PROJECT NAME: QY: 

SUBJECT: int. Y-31A 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (EC1P) 

LUCAT1UN:  REGION NO.   PROJECT KUHBER 

PKUJECT TITLE Repa.iV j^rnk^ Ao.l Vu^p^ , FISCAL YEAR _ 

DISCRETE PUKTlUN NAME    Uo,4- ^«-jf^- 57-^  

ANALYSIS DATE   ECONOMIC LIFE   H~    YEARS    PREPARED BY 

V /-/-.dr 
s 1--7 . 0 0 
\ 2--An. r.n 
\ — 

1.  INVESTMENT 
A. OBSTRUCTION COST J Q.1Ö.CÖ 
B. SI OH C  S.S7-), 
C. DESIGN COST C/O*?») 
U. ENEkGY CREDIT CALC (1A»1B*1C)X.9 
£. SALVAUE VALUE 
F. TUTAL INVESTMENT (ID-IE)   j2.BQ.Cl 

2. ENERGY SAVINUS (•) / CDST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST 1 DISCOUNTED SAVINGS 

SAVINGS * ANNUAL S  DISCOUNT DISCOUNTED 
MBTU/YR(2)    SAV1NGS(3)    FACT0R(4)    SAVlhGS(S) 

I3.33i/u^     S26S-.6I        3-3? S 997-76 

FUEL 
COST 

i/HBTU/YR(l) 

A. 
B. 
C. 
u. 
C. 

ELEC    X |«M2- 
UIST     i 
KESID 5 
Nb           S 
COAL     i 

F. TUTAL 

V    
    r 

JZ6S-.6I       > s erhlC 

3.  NONENERGY SAV1NGS(») / COST(-) 
A.  ANNUAL RECUkRINU (•/-) 

(1) DISCOUNT FACTOR (TABLE A) 
(2) U1SCUUNTEU SAV1NG/CUST (3A X 3A1) 

B.  NONRECURRING SAVINGS(*) / COST(-) 
ITEM    SAVlNGS(*)   YEAR OF DISCOUNT DISCOUNTED SAV- 

CUST (-)(1)  OCCURRENCE^) FACTOR(3) INGS(») C0ST(-)(4) 
(1)    s        •_ s  
<*>~ 1 — zz: } 
(4) TOTAL  S  $ 

C.     TUTAL NONENERGY DISCOUNTED SAVINGSM / COST(-)   (3A2*3Bd4) S  

Ü.     PROJECT  NONENERGY  QUALIFICATION TEST 
(1)  2t>X MA* NUNENEKCY  CALC   (2F5 X  .33) S   £76. 26 

*.      IF   3D1   IS   -  UR  >   X     GO  TO   ITEM 4 
0.     IF  3U1  IS   < 3C CALC SIR  -   (2F5r3Dl)  •  IF  -      
c.      IF   3Dlb   JS  -   >   1   GO TO   ITCM 4 
a.   • IF 3U1D  IS  < 1 PKUJECT DOES NOT QUALIFY 

4. . FIRST  YEA«  DULLAR  SAVINGS  2F3»3A*(3Bld  »• YEARS  ECONOMIC  LIFE) S   2CS~.CZ 

b.    T.JTAL NET DISCOUNTED SAYINGS  (2F50C) S  &XL2& 

6.     UISCUUNTLU SAVINGS RATIU   (IF  < 1 PROJECT DOES NOT QUALIFY)(SIR)-(5 •  IF)-  3. 2-Q 
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|DRIC D. 0. CHONG & ASSOCIATES, INC. 
INSULTING MECHANICAL & ELECTRICAL ENGINEERS 

—'2130-6 Nonh Kino Street   Honolulu. Hawaii 06819 
Telephone (ßOÜ) 847-6557 Tolelax: (808) 847-6550 

rDATE: JOD No.:                        ^ 

PROJECT NAME: BY: 

SUBJECT: !?'• *-*> J 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (EC1P) 

LuCATJuN: REGION NO. 

PKUJECT TITLE 

DISCRETE PUKTlUN NAME 

ANALYSIS OATE 

1. 

NAME ^'^   VS1"^J 

PROJECT NUMBER 

FISCAL  YEAR 

•jJSC.SL^ I^JH
£

<I2Z 

ECONOMIC LIFE  \g    YEARS    PREPARED BY 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH (S-ZVO 
C. UESJGNTOST Clo°7^ 
U. ENERGY CREDIT CALC (1A*1B*1C)X.9 
E. SALVAGE VALUE 
f. TUTAL INVESTMENT (ID-IE) 

2.  ENERGY SAVINGS (•) / COST (-J 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST i DISCOUNTED SAVINGS 

J noo. oo 
I <\*> • SO 
5 lln.no 
5 nf.-l.is- 

- $ 
s n Ci.\s 

COST 
FUEL S/MBTU/YR(l) 

A. ELEC Sf^.^a 
B. ÜlST s 
C. KESID !> 
U.  Nb    S        ~ 
E.  COAL 1 

SAVINGS ANNUAL S        DISCOUNT      DISCOUNTED 
MBTU/YR(2)    SAV1NG5(3)    FACT0R(4)    SAVINGS(S) 

2G.nesh,n;b    s S33.G3 ^.32- 

F.     TUTAL 

r r r 
z  

$ £33.63 •> S4-.qi3.43 

3.  NONENERGY SAVINGS(+) / COST(-) 
A. ANNUAL RECUkRING {•/-) 

(1) OlSCOUNT FACTOR (TABLE A) 
(2) U1SCUUNTEU SAV1NG/CUST (3A X 3A1) 

B.  NONRECURRING SAVINGS(*) / COST(-) 
ITEM    SAVINGS(•)   YEAR OF DISCOUNT 

COST (-)(1)  OCCURRENCE(2) FACT0R(3) 
(1)    $         _ 

(3)~  *     

J2. 

DISCOUNTED SAV- 
INGS^) C0ST(-}(4) 
$  
S  

(4) TOTAL  S 

C. TUTAL NONENERGY DISCOUNTED SAVINGS(*) / COST(-) (3A2*3Bd4) 

S   /,£<// .23 
0.     PROJECT NONENERGY QUALIFICATION TEST 

(1) 2bX MAX NUNENERGY CALC   (2F5 X  .33) 
a. IF   3D1   IS  -  OR  >  X    GO  TO  ITEM 4 
b. IF  3U1   IS   < 3C CALC SIR  •   (2F5.+3D1J  •  IF  -      
C.     IF  3Dlb  IS  -  >  1  GÜ TO  ITEM 4 
Ü.   • IF  3Ulb  IS  < 1 PKUJECT DOES NOT QUALIFY 

4.    FIRST  YEAR  DOLLAR  SAVINGS 2F3*3A*(3Bld f YEAAS ECONOMIC LIFE) S 533 X.3 

b.    T.)TAL NET DISCOUNTED SAVINGS  (2F5+3CJ S 4-^73.^3 

6.     UISCUUNTEU SAVINGS RATIU  (IF  < 1 PROJECT DOES NOT QUALIFY)(SIR)-(5     :1F)«   2- 9>l 

¥•-^2. 



• 

FT i—r ii -T-\ 
< 

I I 
\2L$..*^...JP/±<^-1 4'2o   t-h %.f CJ?J)..f   L_J ----- «—'f&&£=* tf'.Ao    .C-fv.. 

hri Jr 
i  i 

0 z-    O.SI tr iaa..... 

 I £.!.&   =....;.4-^5 
........  Cs.e..z j?s.-H&,c[.h.*cJ 

• ; c*< r./.-l^i^iA.AW_..... '.Ur. (^ hß,pj.b..( ;pJ.p.X^£y_lLfci.o? 

r 

...( 

—r 

; !""i  

: ''"'    '   1 •"i---p- i f-, 

EDR1C D. 0. CHONG A ASSOCIATES, INC. 
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Telephone (£»0ü) M7-6557 Tulofax: (&QÖ) &-»7-6550 

rDAT£: JOfl No.:                          > 

PROJECT NAME: BY: 

SUUJECT: Sht. i~^ZA 
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LIFE CYCLE COST ANALYSIS  SUmARY 
ENERGY CONSERVATION  INVESTMENT PROGAAM  (EC1P) 

LUCAT1UN:  REGION NO.   PROJECT NUMBER   

PROJECT TITLE    RgpguV   B»o>W^   -iWl- ?u^,pü . FISCAL YEAR m  

U1SCRETE  PORTION NAME ^E ^ElEl ^fZl 'f^H^H^L 
ANALYSIS  UATE   ECONOMIC LIFE       V"    YEARS PREPARED BY 

J Q.1Ö CO 
5 >i- dr 
5 i..i a o 
5 3--An .r.-i 
5       — 

1.  INVESTMENT 
A. OBSTRUCTION COST 
B. SI Ort  C 5.1%). 
C. UESJÜN COST   UO«7.) 
U. CNCkCT  CREDIT CALC   (1A»1B*1C)X.9 
E. SALVAGE   VALUE .   
F. TUTAL  INVESTMENT  (ID-IE)   S2.Bo.Cl 

i.     ENERGY SAVINGS   (•) / COST   (-) 
ANALYSIS DATE ANNUAL SAVINGS,  UNIT COST I DISCOUNTED SAVINGS 

COST SAVINGS      *   ANNUAL   J DISCOUNT      DISCOUNTED 
FUEL S/MBTU/YR(1)        MBTU/YR(2)    SAV1NGS(3)    FACTOR(4)    SAV1NGS(5) 

A. ELEC    S n.<?2- Q.G.18K lu*;t   S £33. C 3       3,3? i l.8o3.£l 
B. UIST    S " ' 1 ~~~     1   ' 
C. KESIO S —     1      1 

E.     COAL    Z 'S 1 

F.    TUTAL        S S33.CZ  > S  1,803.Ql 

3.     NONENERGY SAV1NGS(*)  / COST(-) 
A.     ANNUAL RECURRINO   (•/-) S n  

(1) OISCOUftT FACTOR   (TABLE A)   
(2) U1SCUUNTEU SAV1NG/CUST   (3A X 3A1) i O  

B.     NONRECURRING  SAVINGS(*)  / COST(-) 
ITEM SAVlNGS(-) YEAR OF DISCOUNT DISCOUNTED SAV- 

CUST   (-HI)       OCCURRENCE^) FACTOR(3) !NGS(*)  C0ST(-)(4) 
(1)        I     • J  
(2)ZZ  i — — • } (J)ZZ   \ — — -j 
(4) TOTAL     $ 

C.  TOTAL NONENERGY DISCOUNTED SAVINGS(*) / COST(-) (3A2*3Bd4)      J  

Ü.  PROJECT NONENERGY QUALIFICATION TEST 
(1) 2bX MAX hUNENERGY CALC (2F5 X .33) S £"^.2/ 

a.  IF 3D1 IS - OR > X    GO TO ITEM 4 
D.  IF 3U1 IS < 3C CALC    SIR - (2F5.-OD1) • IF •   
C.  IF 301b JS - > 1 GO TO ITEM 4 
a.   -If  3U1D IS < 1 PROJECT DOES NOT QUALIFY 

4. . FIRST YEAR DOLLAR SAVINGS 2F3*3A*(3Bld f YEARS ECONOHIC LIFE)       S 533-C3 

b.    T.jTAL NET DISCOUNTED SAVINGS (2F5»3C) S I.Qol.Cl 

6.  U1SCUUNTLU SAVINGS RATIO (IF < 1 PROJECT DOES NOT QUALIFY) (SIR)-(5 • IF)- 6>.^3 
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130-E North King Street   Honolulu, Hawaii 96819 
Telephone (80Ü) 847-6557 Tolefax: (808) 847-«550 

rDATE: JOD No.:                         ^ 

PROJECT NAME: BY: 

SUBJECT: 
of'" W3, 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LUCATIUN: REGION NO. 

PKUJECT TITLE __£ 

DISCRETE PUKTIUN NAME 

ANALYSIS DATE 

1. 

U-*;A- T^P«. 5i-tor 

PROJECT NUMBER 

__ FISCAL YEAR 

ECONOMIC LIFE  \S" YEARS PREPARED BY 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOM CS.E^ 
C. UESIGNTOST C|o°7^ 
U. ENERGY CREDIT CALC   (1A*1B*1C)X.9 
E. SALVAGE   VALUE 
F. TOTAL  INVESTMENT  (ID-IE) 

2.     ENERGY  SAVINGS   (•)  / CUST   (.) 
ANALYSIS DATE ANNUAL  SAVINGS,  UNIT COST i DISCOUNTED SAVINGS 

s lioo. oo 
^ . Sn 

5 ilo.no 
S nr.n.is- 

- J 
s nCT-ig 

FUEL 

A. 
B. 
C. 
U. 

ÜIST T 
KESID T 
NG 

COST SAVINGS -ANNUAL   S DISCOUNT      DISCOUNTED 
S/MBTU/YR(1) MBTU/YR(2)    SAV1NGS(3)     FACT0R{4)    SAVINGS(5) 

I            -j—,  ELEC   jii.n 

T 
E. COAL    r 

F. TUTAL 

T* 
T r 
5 S33.63 

r r 

•> $4- 9 13. H3 

3.     NONENERGY SAVINGS(*)  / COST(-) 
A.     ANNUAL RECUkRINU   (•/-) 

(1) DISCOUNT FACTOR   (TABLE A) 
(2) UISCUUNTEU SAVlNG/CUST   (3A  X 3A1) 

ö 

B.  NONRECURRING SAVINGS!*) / COST(-) 
ITEM    SAV1NGS(*)   YEAR OF      DISCOUNT 

COST (-)(1)  OCCURRENCE^) FACT0R(3) 

(3)   \ zzz     — 
(4) TOTAL %  

DISCOUNTED SAV- 
INGS^) C0ST(-)(4) 
$  

•5 •-  

C. TUTAL NONENERGY DISCOUNTED SAVINGS(») / COST(-) (3A2*3Bd4) 

13 
0.     PROJECT  NONENERGY  QUALIFICATION TEST 

(1) 2bl MAX NUNENERGY CALC   (2F5 X  .33) 
6.     IF  3D1   IS  - UR  >  3C    GO TO  ITEM 4 
t>.     IF  3U1  IS  < 3C CALC SIR  -   (2F5.+3D1)  •  IF  • 
c.     IF  301b  IS -  >  1  GO TO  ITEM 4 — 
a.   • IF  3Ult>  IS  < 1 PKUJECT DOES NOT QUALIFY 

4.     FIRST  YEAR DOLLAR SAVINGS  2F3*3A+(3Bld f YEARS ECONOMIC LIFE) 

b.     T')TAL NET DISCOUNTED SAVINGS   (2F5*3C) 

6.     UISCUUNTEU SAVINGS RATIU  (IF < 1 PROJECT DOES NOT QUALIFY)(SIR).(5  • :1F).    S.fl/ 

S   523.02 

4   IT'. J.V3 

+-4-^ 
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PROJECT NAME: BY: 
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LIFE CYCLE COST ANALYSIS SUHlARY 
ENERGY CONSERVATION  INVESTMENT PROGAAM  (EC1P) 

LuCATluN:  REGION NO.   PROJECT NUHBER 

PKUJECT TITLE     RepguV   femk^   iWl ?u^,j FISCAL YEAR _ 

DISCRETE   PUKTIUN SAME U^ + ^jEE   *1-J& " 

ANALYSIS DATE         ECONOMIC LIFE        V"    YEARS PREPARED BY 

J CllO. OÖ 

>i- dr 
•J x-7 a <-> 

X 'j- tin f.n 
* 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH  C Z-S7-), v 
C. DESIGN COST   ClO°?a) 
U. ENERGY CREOIT CALC  (1A»1B*1C )X.9 
£. SALVAGE   VALUE 
F. TUTAL  INVESTMENT  (ID-IE)   123Q.C1 

2. ENERGY SAVINGS   (•)  / COST   (-) 
ANALtSlS DATE ANNUAL SAVINGS,  UNIT COST £ DISCOUNTED SAVINGS 

COST SAVINGS     *   ANNUAL  J        DISCOUNT      DISCOUNTED 
FUEL i/MBTU/YR(l)        MbTU/YR(2)    SAVINGS(3)    FACTQR(4)    SAVlhGS(S) 

A.    ELEC    i tfjh*       2&.ltrI«„,'!•    j C33.C3        2.3a        S  \.QC3.C.1 
R       ni«vT     <  '       l ' l   '**—•*• 

      1            -K  

B. U1ST    5 
C. KES1D V" 
u. 
C. 

Nu            S 
COAL    1 

F.   TUTAL      s S33.L3  > s l.e&l.tn 
1- 

3.     NONENERGY SAVINGS^)  / COST(-) 
A.     ANNUAL RECUkRlNG   (•/-) 

(1)  DISCOUNT FACTUR  (TABLE A) 
(2)  UISCUUNTEU SAVING/COST   (3A  X 3A1) $ O 

B.     NONRECURRING  SAVINGS^)  / COST(-) 
ITEM SAVlNGS(-) YEAR OF DISCOUNT DISCOUNTED  SAV- 

COST   (-)(!)       OCCURRENCE^)  FACTOft(3) !NGS(*)   C0ST(-)(4) 
(1)        I     •      . J  
(2)        \     5        - "~ 
(JJ~   3           5 
(4) TOTAL    S  J 

C.    TOTAL hONENERGY DISCOUNTED SAVINGS(•) / COST(-)  (3A2*3Bd4) J  

U.     PROJECT NONENERGY QUALIFICATION TEST 
(1) 2t>X MAX NUNENEKCY CALC   (2F5 X .33) S    S"*?^. 2./ 

a.     IF  3D1   IS  - UR >  X    GO TO  ITEM 4 "      ~~"     ' 
D.     IF  3U1  IS   < 3C CALC SIR  -   (2F5.*301J  •  IF  •      
c.     IF  301b   IS  -   >   1   GO TO   ITCM  4 
a.  • IF 3U1D IS  < 1 PKUJECT DOCS NOT QUALIFY 

4. . FIRST YEAR DOLLAR SAVINGS 2F3»3A*(3Bld * YEARS ECONOMIC LIFE) 5   S33.Q3 

b.    T.JTAL NET DISCOUNTED SAVINGS  (2F5t3C) S   / go3.6"^ 

6.     OISCUONTLU SAVINGS RATIO  (IF < 1 PROJECT DOES NOT QUAL1FY)(SIR)-(5 •  IF).   CV-?> 
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NSULTING MECHANICAL & ELECTRICAL ENGINEERS 
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rDATE: JOB No.:                        ^ 

PROJECT NAME: BY: 

SUBJECT: ir-^c] 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIPJ 

LUCATJUN: REGION NO. PROJECT NUMBER 

PKUJECT TITLE     gjJnju   ßrnkrn  \JsA ftxzaju "SCAL YEAR 

UISCRETE PukTlUN NAME 

ANALYSIS DATE 

1. 

U^'.V   T^   £n-'TLj32Z 

ECONOMIC LIFE       \S"    YEARS PREPARED BY 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH    (£.SVO 
C. UESIGNTOST ClO°7^ 
U. ENERGY CREDIT CALC  (1A+1B+1C )X.9 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID-IE) 

2.  ENERGY SAVINGS (•) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST I  DISCOUNTED SAVINGS 

\       <\r-> • SO 
S    \~)0 • no 

j GLgHH 
JJT^MS* 

COST 
FUEL       S/MBTU/YR(1) 

A. ELEC    1 IfMg. 
B. Ü1ST    S 
C. kESID ^ 

E.     COAL    3 

SAVINGS ANNUAL  J DISCOUNT       DISCOUNTED 
MBTU/YR(2)    SAVINGS(3)     FACTQR(4)    SAVINGS(5) 

Zo.c&'slu^      jj££jA ^.32- 

F.     TUTAL 

r 
T 

I3T2£.W r~*  
V r 

r 
S 3^.64 • > S ^ 12.4,6V 

3.  NONENERGY SAVINGS(*) / COST(-) 
A.  ANNUAL RECUkRING (+/-) 

(1) DISCOUNT FACTOR (TABLE A) 
(2) U1SCUUNTEU SAVlNG/CUST (3A X 3A1) 

B.  NONRECURRING SAVINGS^) / COST(-) 
ITEM    SAV1NGS(«-)   YEAR OF DISCOUNT 

COST (-)(1)  OCCURRENCE(2) FACT0R(3) 
(1)    J         • 
(?) ZZ *          

O 

o 

DISCOUNTED SAV- 
INGS^) C0ST(-)(4) 
$ 
r r 

(4) TOTAL S 

C. TUTAL NuNENERGY DISCOUNTED SAVINGS(•) / COST(-) (3A2+3Bd4) 

S •2--2-°\ . 13 
Ü.     PROJECT NONENERGY QUALIFICATION TEST 

(1) 2W MAX NUNENERGY CALC (2F5 X .33)  
a. IF 3D1 IS - OR > 3C GO TO ITEM 4 
b. IF  3U1 IS < 3C CALC    SIR - (2F5.O01) • IF «   
C.  IF 3Dlb IS •> 1 GO TO ITEM 4 
d. •IF 3Ulo IS < 1 PKUJECT DOES NOT QUALIFY 

4. FIRST YEAR DULLAR SAVINGS ZF3*3A*(3Bld *•  YEAKS ECONOMIC LIFE) 

b.     T-)TAL NET DISCOUNTED SAVINGS (2F5+3C) 

6.  U1SCUUNTLU SAVINGS RATIU (IF < 1 PROJECT DOES NOT QUALIFY)(SIR)-(5 

nnw 

:1F)- a.// 

^-V-.g 
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LIFE CYCLE  COST ANALYSIS SUMKARY 
ENERGY CONSERVATION  INVESTMENT PROGRAM  (EC1P) 

LUCATIUN:   REGION NO. ____ PROJECT NUMBER 

PKUJECT TITLE     £epa.iV   fe*r>\c^   lW.j- Vu^pj , FISCAL YEAR 

DISCRETE  PUKTlUN NAME ^.+ T-^p-  Sl^TTTzZT 

ANALYSIS ÜATE   ECONOMIC LIFE        ¥"    YEARS PREPARED BY 

1.     INVESTMENT 
A. CONSTRUCTION COST I 0.10.00 
B. SlOH  CS-S7),          . "5 r7~"3T 
C. UESIUN COST   ClOl.) 1       o-7,au~ 
U.     CNEkCY CREDIT CALC   (1A»1B*1C)X.9 T 2-^n.r.T" 
E. SALVAUE   VALUE - •$        — 
F. TUTAL  INVESTMENT   (ID-IE)   S 2.SO. Ll 

•i.     ENERGY SAVINGS   (•) / COST   (-) 
ANALYSIS DATE ANNUAL SAVINGS.  UNIT COST i DISCOUNTED SAVINGS 

COST                   SAVINGS      *   ANNUAL  I DISCOUNT      DISCOUNTED 
FUEL           SMBTU/YR(1)         MbTU/YR(2)    SAVINGS(3) FACT0R(4)    SAV1NGS(5) 

A. ELEC    S \±/n-          26.058lunik \3tfi.(*<+ 3.3%         S    ),35P.7g 
B. ÜI5T     S                                           '           1              T '      "                 1    '' 
C. KESID  5                          ~"~~~     "* ~~~~.     ^ 
u.    Nü        'S                                                     S "X 
E.     COAL    "S 1 T 

F.     TUTAL        S 2TLC4  >  S   ).?yD.7g 

3.     NONENERGY SAVINGS(*)  / COST(-) 
A.     ANNUAL  RECUkRlNG   (•/-) S n  

(1) DISCOUNT  FACTUR   (TABLE A)   
(2) U1SCUUNTEU SAVlNG/CUST   (3A X 3A1) I O 

B.     NONRECURRING  SAVINGS(»)  / COST(-) 
ITEM SAVINGS(•) YEAR  OF DISCOUNT DISCOUNTED SAV- 

CUST   (-){1)       OCCURRENCE^) FACTOR(3) INCS(-)   C0ST(-J(4) 
(1)        I      L_ S 
(2)    r 

(4)  TOTAL     S 

v 

C.     TUTAL NÜNENERGY DISCOUNTED SAVINGS^) / COST(-)   (3A2*3Bd4) S  

0.     PROJECT NONENERGY QUALIFICATION TEST 
(1)  2iX MAX NUNENEkCY  CALC   (2F5 X  .33)                           S    £±£± lQ> 

a.     IF  301   IS  -  UR  >  X     GO TO  ITEM 4 
D.      IF   3U1   IS   <  3C CALC SIR   -   (2F5.O01)  •   IF   -      
c. IF   3Q1D   IS  -   >   1   GO TO   ITEM  4 
d. • IF  3Ulr>  IS  < 1 PKUJECT DOES NOT QUALIFY 

4. . FIRST YEAR  DULLAR  SAVINGS  2F3*3A*(3Bld  v  YEARS  ECONOMIC LIFE) S  311'£*/ 

b.     T-ITAL NET DISCOUNTED SAVINGS   (2F5»3C) S   )   3ST).78 

to.     UlSCUUNTtU SAVINGS RATJU  (IF < 1 PROJECT DOES NOT QUALIFY)(SIR)-(5 •  IF),   ^.g/ 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION  INVESTMENT PROGRAM  (EC1P) 

LuCATlUN: REGION NO. PROJECT NUMBER 

PKUJECT TITLE      £,pL,,    (V.lr^   W?A   P,^, FISCAL YEAR 

DISCRETE PURTIUN NAME U^'^   T3P<-   6°':r 

ANALYSIS  ÜATE ECONOMIC LIFE       \S*    YEARS PREPARED BY 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH f£.Z°)S) 
C. UES1GNTOST Clo°7^ 
U. ENERGY CREDIT CALC (1A*1B*1C)X.9 
E. SALVAGE VALUE 
f. TOTAL INVESTMENT (ID-IE) 

2. ENERGY SAVINGS {•) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST £ DISCOUNTED SAVINGS 

s lioo. oo 
s °i«. • So 
5 \ 10 • o o 
5 1 "7 (.1. IS" 
S 

$ in 6T.1S 

COST SAVINGS "ANNUAL  $ DISCOUNT      DISCOUNTED 
FUEL S/MBTU/YR(1)        MBTU/YR(2)    SAVINGS(3)    FACTOR(4)    SAVINGS(S) 

A.     ELEC    S I'M2. lo.rtllunil   S3W.C+        <\ .12 
B. UIST    5 
C. KESID S 
U. NU         S 
E. COAL     i 

5 3,-124.6* 

F.    TOTAL 

T r 
S 3fH.6-cf 

r 
T 

•> S 3.7 3.4.6«; 

3.     NONENERGY SAVINGS(+)   / COST(-) 
A.     ANNUAL RECUkRINÜ   (+/-) 

(1) DISCOUNT FACTOR   (TABLE A) 
(2) UISCUUNTEU SAVING/COST   (3A  X 3A1) 

B.     NONRECURRING SAVINGS(f)   / COST(-) 
ITEM SAVINGS(•) YEAR OF DISCOUNT 

COST  (-)(1)       OCCURRENCE^) FACTOR(3) 
(1)       S      
(2)        I   '  
(3)ZZ    s           

DISCOUNTED SAV- 
INGS^)  C0ST(-)(4) 
$  
Z :  

(4)  TOTAL     J 

C.    TOTAL NONENERGY DISCOUNTED SAVINGS(•) / COST(-)  (3A2*3Bd4) 

J 

s /, 223:t3 

U.     PROJECT NONENERGY QUALIFICATION TEST 
(1) 2SX MAX NUNENERGY CALC  (2F5 X .33)   

e.     IF   3D1   IS  - OR >  3C    GO  TO  ITEM 4 
b. IF  3U1   IS   < 3C CALC SIR  «•   (2F5.*3D1J  •  IF 
c. IF  301b  IS  •>  1   GO TO   ITEM  4 
d. • IF 3U1D IS  < 1 PKUJECT DOES NOT QUALIFY 

4.    FIRST YEAR DOLLAR SAVINGS 2F3*3A*(3Bld * YEARS ECONOMIC LIFE) 

b.    T')TAL NET DISCOUNTED SAVINGS  (2F5*3C) 

L33±£l 

6.  UISCUUNTEU SAVINGS RATIU (IF < 1 PROJECT DOES NOT QUALIFY)(SIR)"(5 • IF)- 0« 

f-'Sl 



• 

i   r "i—r i—n_r ;     r 

I       ! 

i 

: ; 3   I     >     I ; : I     : 

t)' 0,60 w O^L. 

iiA « Ls/j*/  : 

-£cn.af.LcJ-^-3U%~.....A+:^k. f..y..<r^p^x. j..#a_;.../n*t£z.. 

• 

"1""  "I~~ 

•: ; r 

1 

Cm^DfUC D. 0. CHONG & ASSOCIATES, INC. 
•   •NSULTING MECHANICAL i. ELECTRICAL ENGJN££rtS 
^^ff30-E Nonn Kino Siröui   Honolulu, hawall OöblO 
r"' Telophona (bOb) b47-<36S7 Tulofax: (50b) 6-l7-€550 

rDATE: JOD No.:                            > 

PROJECT NAME: BY: 

SUBJECT: !»'• V-«AJ 



• 

LIFE CYCLE COST AhALYSIS SUmARY 
ENERGY CONSERVATION INVESTMENT PROGRAM  [EC1PJ 

LüCATlUh:  REGION NO.   PROJECT NUHBER 

PKUJECT TITLE    RgpguV   Brok^   UoJ; ?u^p„a . FISCAL YEAR m 

U1SCRETE  PUKTIUN NAME U^;l Tlf"    ^ [ 

ANALYSIS UATE   ECONOMIC LIFE       H~    YEARS PREPARED BY 

$ 27Ö OO 
V W- 4T 
5 X-7 o u 

Ü 'j--fin r.n 
S 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH   £ S-S?) 
C. UL5IÜN COST   C/O^o) 
U. ENCkGT  CRE01T CALC   (1A*1B*1C)X.9 
£. SALVAGE   VALUE ___ 
F. TUTAL   INVESTMENT  (ID-IE)   %2.BO.Ll 

2. ENERGY SAVINGS  (•) / COST   (-) 
AMALTSJS DATE ANNUAL SAVINGS,  UNIT COST  £ DISCOUNTED SAVINGS 

SAVINGS      *   ANNUAL   S DISCOUNT      DISCOUNTED 
MBTU/YR(2)     SAVINGS(3)    FACTOR(4)    SAVIhGS(5) 

IO.OSZIUAA   *33±W      3.33 I 1.35*.70 
    -J        1 '' ' 

FUEL 
COST 

S/MBTU/YR(1) 

A. 
B. 
C. 

ELEC 
UiST 
KESID 
Nb 

.COAL 

S  11,17- 
i    -  

u. 
E. i 

F. TUTAL 

'S              ~~~   v 
i        r 
S 37%W  > S I.3SV.18 

3.     NONENERGY SAVINGS(*) / COST(-) 
A.  ANNUAL RECUkRINÜ (•/-) J n 

(1) DISCOUNT FACTUR (TABLE A)   
(2) DISCOUNTED SAVING/COST (3A X 3A1) j, O 

B. NONRECURRING SAVINGS(*) / COST(-) 
ITEM    SAVlNGS(»)   YEAR OF     DISCOUNT DISCOUNTED SAV- 

CUST (-)(1)  OCCURRENCE^) FACTOR(3) 1NGS(») C0ST(-)(4) 
(1)    J      •_   . 5 m—  r 
(j)  r 
(4) TOTAL    S 

v 

C.    TUTAL NONENERGY DISCOUNTED SAVINGS(*) / COST(-)  (3A2»3Bd4) $  

U.     PROJECT  NONENERGY QUALIFICATION TEST 
(1) 2Si HA* NUNENERGY  CALC   (2F5 X  .33)                           S   Htt-lG 

e.     If  301   IS  - UR >  X    GO TO  ITEM 4 
D.     If  3U1   IS  < 3C CALC SIR  -   (2F5.*3D1)  •  IF  •      
c. IF  301b   IS -   >   1  00 TO   ITCM 4 
d. • If  3U1D  IS  < 1 PROJECT DOCS NOT QUALIFY 

4. . FIRST YEAR DOLLAR SAVINGS 2F3*3A*(3Bld *• YEARS ECONOMIC LIFE) S 3<ft.&• 

b.    T')TAL NET DISCOUNTED SAVINGS  (2F5r3C) S   / 3SS IS 

6.    OlSCUUNTtU SAVINGS RATIU  (IF < 1 PROJECT DOES hOT QUALIFY)(SIR)-(5 • IF)» ij.,8/ 

4- <?IB 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LUCATJUN:  REGION NO.   PROJECT NUMBER 

PKUJECT TITLE  jgjpUr, fl^jc,^ lW4- ?t^£* FISCAL YEAR _ 

U1SCRETE PUKTIUN NAME   ^'^ T3P*- ^°'^L 

ANALYS1S UATE   ECONOMIC LIFE  \S" YEARS    PREPARED BY 

J lioo. oo 
s q^. SO 
5 no. no 
S nf.-l.iff 
s 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH ^5.2*7»^ 
C. DES IHN TOST C|0°7^ 
U. ENERGY CREDIT CALC  (1A+1B+1CJX.9 
E. SALVAGE   VALUE 
F. TOTAL   INVESTMENT   (ID-IE)   S   11 6*7. IS 

2. ENERGY  SAVINGS   (•)  / COST   (-) 
ANALYSIS  DATE ANNUAL  SAVINGS,  UNIT COST i DISCOUNTED SAVINGS 

COST SAVINGS        "ANNUAL S        DISCOUNT      DISCOUNTED 
FUEL i/MBTu/YR(l)        MBTU/YR(2)    SAVINGS(3)    FACT0R(4)    SAVINGS(5) 

A-    ELEC    I ^-^ 33.SI2.IIM;1 %G&1.G°\ ^,3X        S_LrnJ2- -Si B-    U^T    i I     "J—t^-i^  ° ' 
C.     KESID "5       T            T 
u.   Nb     s ~ZZZ   i "~~"~   T 
E.     COAL    3 1 T" 

F.     TUTAL $ CC1-C\ •>   i(9]-Z7.-Z..Zl 

3.     NONENERGY SAVINGS(+) / CDST(-) 
A.     ANNUAL RECUkRINU   (•/-) $ O 

(1) DISCOUNT  FACTOR   (TABLE  A)   
(2) DISCOUNTED SAVING/COST   (3A X 3A1) I O 

B.     NONRECURRING SAVINGS(*)  / COST(-) 
ITEM SAVlNGSO) YEAR OF DISCOUNT DISCOUNTED SAV- 

COST  (-)(!)      OCCURRENCE^)  FACTOR(3) 1NGS(+)  C0ST(-)(4) 
(1)       J           • $  
(2)        S     S. - ~ 
(3) v               r 
(4) TOTAL    S 

C.    TUTAL NUNENERGY DISCOUNTED SAVINGS(+) / COST(-)  (3A2*3Bd4) %  

Ü.     PROJECT NONENERGY QUALIFICATION TEST 
(1) 2bX MAX NUNENERGY CALC   (2F5 X  .33) S    *2-,oS3.S£ 

6.     IF  3D1   IS  - OR  >  3C    GO TO  ITEM 4 
b. IF  3U1  IS  < 3C CALC SIR  -   (2F5.0D1)  •  IF  -     
c. IF   301b   IS  •>   1   GO TO   ITEM  4 
d. • IF 3D1D IS  < 1 PKUJECT D0E5 NOT QUALIFY 

4.    FIRST YEAR DULLAR SAVINGS 2F3«-3A+(3Bld ^ YEARS ECONOMIC LIFE) I    CGl-Cj 

b.    T')TAL NET DISCOUNTED SAVINGS  (2F5*3C) S   C. 7-1^.9,1 

6.     UlSCUUNTtU SAVINGS RATIU  (IF  < 1 PROJECT DOES NOT QUALIFY)(SIR)-{5 •  IF)- 3.&2- 

^-5Y 
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LIFE CYCLE COST ANALYSIS  SUmARY 
ENERGY CONSERVATION  INVESTMENT PROGRAM (ECIP) 

LüCATluh: REGION NO. 

PKUJECT TITLE    ggOaJV   fim\c^   Atu.l Vjw^. 

DISCRETE  PUKTlUNNAHE Ur.4- T^   60-OT1 

PROJECT NUMBER 

FISCAL YEAR 

ANALYSIS OATE 

1. 

ECONOMIC LIFE H- YEARS PREPARED BY 

INVESTMENT 
A. CUhSTRUCTION COST 
b. SIOH C S-17-), v 
c. ULSIUH COST eye?*) 
u. CftCKGY CREDIT CALC (U»1B*1C)X.9 
£. SALVAUE VALUE 
F. TUT/O. INVESTMENT (lD-iE) 

±7££ IT 

f 
^ rr  

v.. ?. ü 

$3S£>.67 

2.     ENERGY SAVINGS   (•)  / COST   (-) 
AMAHSJS DATE ANNUAL SAVINGS,  UNIT COST £ DISCOUNTED SAVINGS 

COST SAVINGS   *     ANNUAL  J        DISCOUNT      DISCOUNTED 
FUEL S/MbTU/YR(l)        MbTU/rR(2)    SAVING5(3)    FACT0R(4)    5AVihGS(5) 

A. ELEC 1 11.12. 
B. UJiT s 

hCSJD V 
NU **, 
COAL ^ 

C. 
u. 
E. 

 1   ^  3.3? 

TUTAL 

r 
T 

K.Wl 
"j  

•>1L^L^ 
3.  NONENERGY SAVINGSf») / COST(-) 

A. ANNUAL RECUkklNG   (•/-! 
(1) DISCOUNT  FACTUR   (TABLE A)   
(2) UISCUUNTEU SAVlNG/CUST   (3A X 3A1) 

B. NONRECURRING  SAVlNGS(-r)  / COST(-) 
ITEM           5AVlNGS(*)         YCAR  UF                DISCOUNT 

COST   (-,)(1)       0CCuRA£NCE(2)  FACT0fi(3) 
(1)        J     _. 
(?)      }     
(3J        3   

(4) TOTAL    Ji  

n 

DISCOUNTED  SAV- 
INGS^)  C0ST(-)(4) 
J  
v •  
V 

5 

C.  TUTAL NÜNENERGY DISCOUNTED SAV1NCS(») / COST(-) (3A2<OBd4) 

s   144.14 
0.     PROJECT NONENCRCY QUALIFICATION TEST 

(1)  25% MAX NUrtENERCT  CALC   (2FS X   .33) 
d.      IF   3D1   IS   -  UR  >   3C     GO  TO   JTLM 4 
D.     IF  3U1  IS  < 30 CALC SIR  -   (2F5.*3D1)  •  IF  - 
c. IF  3Ulb   IS  -   >   1   GO TO   ITCH  4 
d. •IF 3Ulo IS  < 1 PKUJECT DOCS NOT QUALIFY 

4. . FIRST YEAR DOLLAR  SAVINCS  2F3»3A*(3Bld  fr YEARS ECONOMIC LIFE) 

b.    T,)TAL NET DISCOUNTED SAVINGS   (2F5*3C) 

J Ul.C°i 

s 2,2<rC.i<i 

6.    UlSCUUNTtU SAVINGS RATlU (IF < 1 PROJECT DOES NOT QUALIFY) (SIR)-(5 • IF)- g- <*f 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION  INVESTMENT PROGRAM  (EC1P) 

LUCATJUN: REGION NO. 

PKUJECT TITLE      Kf.plnf,    ßrnkfrn   W*«\   SLffl 
DISCRETE  PORTION NAME ^'^    T^p^   °° W 

PROJECT NUMBER 

FISCAL YEAR 

ANALYSIS DATE 

1. 

ECONOMIC LIFE  \g    YEARS PREPARED BY 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH    CS.S«?/) 
C. UESJGNTOST ClO°7^ 
U. ENERGY CREDIT CALC  (1A+1B+1C)X.9 
E. SALVAGE VALUE 
F. TUTAL INVESTMENT (ID-IE) 

2.  ENERGY SAVINGS (•) / COST (-) 
ANALTS1S DATE ANNUAL SAVINGS, UNIT COST I  DISCOUNTED SAVINGS 

$ l-joo. oo 
5 ^.So 
5 110 • oo 
S nf.i. is" 

- X —- lHj^Li^ 

COST SAVINGS ANNUAL  S        DISCOUNT      DISCOUNTED 
FUEL S/MBTU/YR(1) MBTU/YR(2)    SAV1NGS(3)     FACT0R(4)    SAVINGS(5) 

ELEC   \ \U2i        a^igsjü^t  SS3S.66      q.31 
U1ST   T 
KESID T 

T 
.COAL r 

F.    TUTAL S  S33-66 

's 
Z  

.> I   t4 113.TI 

3.     NONENERGY SAVINGS(+) / COST(-) 
A.     ANNUAL RECURRING   (*/-) 

(1) DISCOUNT FACTOR  (TABLE A) 
(2) U1SCUUNTEU SAV1NG/CUST  (3A X 3A1) 

B.     NONRECURRING SAVINGS(+)  / COST(-) 
ITEM SAVINGS^) YEAR OF DISCOUNT 

COST  (-)(!)      OCCURRENCE^) FACT0R(3) 
(1)        S      
(2)        I     
(3) S     

0 

O 

DISCOUNTED SAV- 
INGS^)  C0ST(-)(4) 
$ 
5 r 

(4) TOTAL     S 

C. TUTAL NONENERGY DISCOUNTED SAVINGS(f) / COST(-) (3A2*3Bd4) 

S  ud±£t 
0.     PROJECT NONENERGY QUALIFICATION TEST 

(1) 2bX MAX NUNENERGY CALC  (2F5 X .33) 
t.     IF  3D]   IS  • OR  >  X    GO  TO  ITEM 4 
b. IF 3U1  IS  < 3C CALC SIR  -   (2F5.+3D1) • IF « 
c. IF 301b IS • >  1 GO TO  ITEM 4 
d. •IF 301b IS < 1 PROJECT DOES NOT QUALIFY 

6.    UlSCUUNTtU SAVINGS RATJU  (IF < 1 PROJECT DOES NOT QUALIFY)(SIR)-(5 • IF)- <2.<g/ 

4.    FIRST YEAR DOLLAR SAVINGS 2F3*3A+(3Bld * YEARS ECONOMIC LIFE) 

b.    T')TAL NET DISCOUNTED SAVINGS  (2F5+3C) 

±-57 
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• 
LIFE CYCLE COST ANALYSIS SUmARY 

ENERGY CONSERVATION  INVESTMENT PROGAAM  (EC1P) 

LuCATluN:  REGION NO.   PROJECT NUMBER 

PKUJECT TITLE    RepcuV   B^xk^   iWj- ?u^pj  FISCAL YEAR 

DISCRETE  PORTION NAME U^+ ^1^"  °6 '^ 

ANALYSIS  DATE   ECONOMIC LIFE       ^    YEARS PREPARED BY 

$ 0.10. OÖ 
Y~ >i- US'" 

1-1 O LI 

\ •j-'An r.n 
-    1 

1. INVESTMENT 
A. CUnSTRUCTION COST 
B. SI Ort  C Z-S?'), 
C. DESIGN COST   WO4?«.) 
U. ENERGY CREDIT CALC  (1A+1B+1C)X.9 
£. SALVAGE   VALUE 
F. TUTAL   INVESTMENT  (ID-IE)   %2.BQ.Cl 

2. ENERGY SAVINGS   (•) / COST   (-) 
AMALtsis DATE ANNUAL SAVINGS, UNIT COST I DISCOUNTED SAVINGS 

COST SAVINGS      *  ANNUAL  S        DISCOUNT      DISCOUNTED 
FUEL S/MBTU/YR(1)        MbTU/rR(2)    SAVINGS(3)    FACTQR(4)    SAV1NGS(5) 

A.     ELEC    S 11.12. ^ • l€rlu^    S S33. CC 3,33 I /,<8ö3.11 
B.  uibT r~ '   '   i ~~~   i '   — 
C.    kCSID "5       ^            T" 
U.    NU       1 ~"~~     ^ ~~~     T 
E.    COAL    1 'S T 

F.    TUTAL   3 S?3.66  > S I eo3.ll 

3.  NONENERGY SAV1NGS(*) / COST(-) 
A.  ANNUAL RECUkKING (•/-) 5 n  

(1) DISCOUNT FACTUR (TABLE A) 
(2) UlSCUUhTEU SAVING/COST (3A X 3A1) S     O  

B.  NONRECURRING SAV1NGS(*) / COST(-) 
ITEM    SAVlhG5(*)   YEAft OF OISCOUNT DISCOUNTED SAV- 

CUST {-){\)       OCCURRENCE^) FACT0R(3) 1NGS(») C0ST(-)(4J 
(1)    1         • S 
(?) ZZ   "^               r 
(3)ZZ i          —- v 

(4) TOTAL  $  S 

C. TOTAL NONENERGY DISCOUNTED SAV1NGS(*) / COST(-) (3A2*3Bd4)      S  

0.  PROJECT NONENERGY QUALIFICATION TEST 
(1) 2SX HAJC NUNENERCY CALC (2F5 X  .33)           S -S7£ • 2V- 

*.     IF 3D1 IS • OR > 3C  GO TO ITEM 4 
D.  IF 3U1 IS < X CALC    SIR - (2F5.0D1) • IF •   
c. IF   30lb   JS  -   >   1   U) TO   ITEM 4 
d. -IF 3U1D IS  < 1 PKUJECT DOES NOT QUALIFY 

4. . FIRST YEAR DOLLAR SAVINGS 2F3*3A*(3Bld *• YEARS ECONOMIC LIFE) S 533.CC 

b.    T.JTAL NET DISCOUNTED SAVINGS  (2F5»3C) S  / Qo3.ll 

6.     UlSCUUNTLU SAVINGS RATIU  (IF < 1 PROJECT DOES NOT QUALIFY) (SIR)-(5 •  IF)«   (p. 43 
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• 
LIFE CYCLE COST ANALYSIS SLWARY 

ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LUCATIUN: REGION NO. 

PKUJECT TITLE 

OlSCRETE PUKTIUN NAME 

ANALYSIS UATE 

1. 

PROJECT NUMBER 

FISCAL YEAR 

\   T^ 

ECONOMIC LIFE       \£    YEARS PREPARED BY 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH    (£. £7,^ 
C. UESIGNTOST  C|0°7^ 
U. ENERGY CREDIT  CALC   (1A*1B+1C)X.9 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID-IE) 

2.  ENERGY SAVINGS (•) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST I  DISCOUNTED SAVINGS 

J lioo. oo 
5 3«, . TO 
I ("70.no 
5 |-7<%-|. 1ST 
5   

J \3_CJAS 

FuE 

A. 

L 

ELEC 
U15T 
KESID 
NU 

.COAL 

TUTAL 

COST 
S/MBTU/YR(1 

S 11.10. 
B. 5 
C. i 
u. i 
E. J 

F. 

SAVINGS ANNUAL  S        DISCOUNT      DISCOUNTED 
MBTU/YR(2)    SAVINGS(3)    FACT0R(4)    SAV1NGS(5) 

      3        
5 

"J  

r 
S 667-6? •> W,.ni.n 

3.  NONENERGY SAVINGS(+) / COST(-) 
A.  ANNUAL RECUkRING (•/-) 

(1) DISCOUNT FACTOR   (TABLE A) 
(2) UISCUUNTEU SAV1NG/CUST  (3A X 3A1) 

B.     NONRECURRING  SAVINGS(+)   / COST(-) 
ITEM SAV1NGS(+) YEAR OF DISCOUNT 

COST  (-)(1)      0CCURRENCE(2) FACT0R(3) 
(1)    S         • 
(2)    I     
(3)ZZ    I     

DISCOUNTED SAV- 
1NGS(+) C0ST(-)(4J 
$ 

r 
(4) TOTAL  S 

C. TOTAL NUNENERGY DISCOUNTED SAVINGS(*) / COST(-) (3A2*3Bd4) 

S    2.ftS3.5g" 
0.     PROJECT NONENERGY  QUALIFICATION TEST 

(1)  2bX MAX NUNENERGY  CALC   (2F5 X  .33) 
6.     IF   3D1   IS  -  OR  >  3C    GO TO  ITEM 4 
b. IF  301   IS  < X CALC SIR  -   (2F5.0D1)  •  IF  - 
c. IF  3Dlb  IS -  >  1  GO TO  ITEM 4 
6.   - IF 301b  IS  < 1 PKUJECT DOES NOT QUALIFY 

4.    FIRST  YEAR DOLLAR  SAVINGS  2F3*3A+(3Bld t- YEARS ECONOMIC LIFE) 

b.    T')TAL NET DISCOUNTED SAVINGS  (2F5*3C) 

S 6> 6-7.63 

S G, 1-2-2. 87 

6.  UISCUUNTEU SAVINGS RATIU (IF < 1 PROJECT DOES NOT QUALIFY)(SIR)-(5 • IF)« 3.52- 

^-60 
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• 
LIFE CYCLE COST ANALYSIS SUHKAÄY 

ENERGY CQhSERVATIU« INVESTMENT PROCAAH (EC1P) 

LuCATlUh: REGION hO. 

PKUJECT TITLE    RgpguV   fc<p\c^   jjjoj; ?u^pj 

PROJECT HUKBER 

FISCAL YEAR 

DISCRETE PUKTtUN NAME 

AhALYSIS ÜATE 

1. 

ECONOMIC LIFE H- YEARS PREPARED BY 

INVESTMENT 
A. CU*5TRUCT1UN COST 
B. S1ÜH   C S'c*7-), 
C. UES1ÜN COST   C/O«?«.) 
u. C«£kCT CRE01T CALC  (1A*1B»1C)X.9 
i. SALVAGE   VALUE 
F. TUTAL   JNVESTMENT  (ID-IE) 

2.    ENERGY SAV1NÜS   (•)  / COST   (-) 
AMALiSJS DATE ANNUAL SAVINUS, UNIT COST I DISCOUNTED SAVINGS 

J Q.1Ö.OÖ 
v ; 4. d r 

V7 
O. "7 . o " 

-). A 7 

J50o.d7 

COST 
FUEL S/HBTU/YR(1) 

A. ELEC     S  Z?.?^ 
Ö. UIi>T    V 
C. hCSiD  •> 
U. HU ^ ~ 
E. CÜAL    1 

SAVINGS     *     ANNUAL   S DISCOUNT       DISCOUNTED 
HbTu/YR(2)    SAVlxGi(3)    FACT0R(4)    5AVihGS(5) 

      ^            v 

S -2,-2-56.7? 

F.    TUTAL 

r r 
s 61-1,63 

r 
r 

•> l zr-sc.!*) 
3.     NONENERGY SAVINGS(*) / COST(-) 

A. AKNUAL  ftLCUkklNU   (•/-) 
(1) DISCOUNT FACTUR   (TABLE A)   
(2) UlSCUU/iTEU SAVlNC/CUST   (DA X 3A1) 

B. NONRECURRING SAVINGS(»)  / COST(-) 
J7EM          SAVjhCS(-)         YEAR  UF               DISCOUNT 

CUST   (-)(])       0CCuRftCNCE(2)  FACrOR(3) 
(1)         S     (*>   ) —     zzz' 
(Jj    3           

(4) TOTAL     S  

r> 

o 

DISCOUNTED SAV- 
INGS^)   C0ST(-J(4J 
X        

C.     TUTAL hUNCNERGY DISCOUNTED SAV!NGS(*) / COST(-)   (3A2*3Bd4) 

D.     PROJECT  NONENERGY QUALIFICATION TEST 
(1) 25% KAX hUttENERCr  CALC   (2F'j X  .33) 

«.      If   3D!   IS  •  UR  >  X     GO  TO   ITEM 4 
D.     IF  3U1  IS  < 3C CALC SIR  -   (2F5.O01)  •  IF  • 
c.      IF  3Dlb   IS  -   >   1   GO TO   ITEM  4 
a.   • If  3U1D  IS   C 1 PKUJECT DOES  NOT QUALIFY 

4. . FIRST  YEAR  DULLAÄ  SAYINGS  2F3*3A*(3Bld  *  YEARS  ECONOllC LIFE) S   667-^1 

b.    T'1TAL NET DISCOUNTED SAVINGS  (2F5»3C) i %j%KG,lc) 

6.    UlSCUUNTtU SAVINGS RATJU  (IF < 1 PROJECT DOES NOT QUALIFY) (SIR)-(5 •  IF)- ff.oV 

^•-^ß. 
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* REVISED * 
SCOPE OF WORK 

FOR AN 
ENERGY SAVINGS OPPORTUNITIES SURVEY (ESOS) 

CF 
SCHOFIELD BARRACKS FAMILY HOUSING 

AREAS A, D, E, F, I, J, K-1 

Performed as part of the 
ENERGY ENGINEERING ANALYSIS PROGRAM (EEAP) 



• 11 September 1989 * 
i 28 August 1989 

# REVISED • 
GENERAL SCOPE OF WORK 

FOR AN 
ENERGY SAVINGS OPPORTUNITY SURVEY(ESOS) 
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,1. BRIEF DESCRIPTION OF WORK: The Contractor shall: 
j 

1.1 Review for general information the previously completed Energy 
Engineering Analysis Program (EEAP) study and any other energy studies 
which were performed at this installation. 

1.2 Reevaluate selected projects and energy conservation 
opportunities (ECOs) from previous studies to determine their economic 
feasibility based on revised criteria, current site conditions and technical 
applicability. 

1.3 Evaluate selected ECOs to determine their energy savings 
potential and economic feasibility. 

1.4 Perform a limited site survey of selected buildings or areas to 
insure that any methods of energy conservation which are practical and 
have not been evaluated in any previous energy study have been considered 
and the results documented. 

1.5 Provide complete programming or implementation 
documentation for all recommended ECOs. 

1.6 Prepare a comprehensive report to document the work 
performed, results and recommendations. 

2. GENERAL 

2.1 This study is intended to reevaluate energy conservation 
projects from previous studies which have not been implemented nor 
programmed for implementation and to identify/consider specific ECOs in 
buildings and areas that may have been overlooked previously or recently 
identified. 

2.2 The information and analysis outlined herein are considered to 
be minimum essentials for adequate performance of this study. 

2.3 The Contractor shall ensure that all methods of energy 
conservation which will reduce the energy consumption of the installation 
in compliance with the Energy Resources Management Plan including those 
listed in Annexes A and B have been considered and documented.   All 
methods of energy conservation which are reasonable and practical shall 
£>e considered, including improvements of operational methods and 

irocedures as well as the physical facilities. All energy conservation 



opportunities which produce energy or dollar savings shall be documented 
,in this report.    Any energy conservation opportunity considered infeasible 
shall also be documented in the report with reasons for elimination.   A 
list of general energy conservation opportunities to be used when 
evaluating specific buildings or areas is included as Annex A to this scope. 
Each ECOs shall be considered, evaluated and documented in the report. 
The list is not intended to be restrictive but only to assure that basic and 
generally repetitive opportunities are addressed in the report.    Some of 
the energy conservation opportunities in Annex A may not be applicable to 
the specific building or area at this installation.    A statement to that 
effect is all that is required. 

2.4 The study shall include the energy consuming buildings or areas 
listed in Annex B-1.   The work in the areas may be reduced somewhat by 
building   repetition. 

2.5 The study shall consider the use of all energy sources.   The 
energy sources may include electricity, natural gas, liquefied petroleum 
gas, bulk oil, other oil products, steam when procured, gasoline, coal, 
solar, etc. 

« 

2.6 The "Energy Conservation Investment Program (ECIP)'Guidance", 
escribed in letter from CEHSC-FU, dated 25 April 1988 and revised by 

fetter from CEHSC-FU-P, dated 15 June 1989, establishes criteria for 
ECIP projects and shall be used for performing the economic analyses of 
all ECOs and projects.   Construction cost escalation for DD Form 1391 
submission shall be calculated using the guidelines contained in AR 415- 
17 and the latest Tri-Service MCP Index.   The Tri-Service MCP Index, when 
updated, is contained in the latest applicable edition of the Engineer 
Improvement Recommendation System (EIRS) bulletin. 

2.7 Energy conservation opportunities determined to be technically 
and economically feasible shall be developed into projects acceptable to 
installation personnel.   This may involve combining similar ECOs into 
larger packages which will qualify for ECIP or MCA funding, and 
determining,  in coordination with installation personnel, the appropriate 
packaging and implementation approach for all feasible ECOs. 

• 2.8    Projects which qualify for ECIP funding shall be identified, 
separately listed, and prioritized by the Savings to Investment Ratio (SIR). 

^jkQ 
2.9   All feasible non-ECIP projects shall be ranked in order of 

hest to lowest SIR. 



I 2.10 

3. PROJECT MANAGEMENT 

3.1 Project Managers.   The Contractor shall designate a project 
manager to serve as a point of contact and liaison for work required under 
this contract. Upon award of this contract, the individual shall be 
immediately designated in writing.    The Contractor's designated project 
manager shall be approved by the Contracting Officer prior to 
commencement of work.    This designated individual shall be responsible 
for coordination of work required under this contract. The Contracting 
Officer will designate a project manager to serve as the Government's 
point of contact and liaison for all work required under this contract. 
This  individual will be the Government's representative. 

3.2 Installation Assistance.   The Commanding Officer at each 
installation will designate an individual who will serve as the point of 
contact for obtaining  information  and assisting  in  establishing  contacts 
with the proper individuals and organizations as necessary to accomplish 
the work required under this contract. 

3.3 Public Disclosures.    The Contractor shall make no public 
announcements or disclosures relative to information contained or 
developed in this contract, except as authorized by the Contracting 
Officer. 

3.4 Meetings.   Meetings will be scheduled whenever requested by the 
Contractor or the Contracting Officer for the resolution of questions or 
problems encountered in the performance of the work.   The Contractor 
and/or the designated representative(s) shall be required to attend and 
participate in all meetings pertinent to the work required under this 
contract as directed by the Contracting Officer.    These meetings, if 
necessary, are in addition to the presentation and review conferences. 

3.5 Site Visits, Inspections, and Investigations.    The Contractor 
shall visit and inspect/investigate the site of the project as necessary 
and required during the preparation and accomplishment of the work. 

3.6 Records 

3.6.1    The Contractor shall provide a record of all significant 
conferences, meetings, discussions, verbal directions, telephone 



conversations,  etc.,  with  Government  representative(s)  relative  to  this 
contract in which the  Contractor and/or designated representative(s) 
thereof participated.    These records shall be dated and shall identify the 
contract number, and modification number if applicable, participating 
personnel, subject discussed and conclusions reached.   The Contractor 
shall forward to the Contracting Officer within ten calendar days, a 
reproducible copy of the records. 

3.6.2   The Contractor shall provide a record of requests for and/or 
receipt of Government-furnished material, data, documents,  information, 
etc., which if not furnished in a timely manner, would significantly impair 
the normal progression of the work under this contract.    The records shall 
be dated and shall identify the contract number and modification number, 
if applicable.    The Contractor shall forward to the Contracting Officer 
within ten calendar days, a reproducible copy of the record of request or 
receipt  of  material. 

3.7    Interviews.    The Contractor and the Government's representative 
shall conduct entry and exit interviews with the Directorates of Facilities 
Engineering and Oahu Consolidated Housing Office before starting work at 
the installation and after completion of the field work.    The Government's 
representative shall schedule the interviews at least one week in advance. 

3.7.1    Entry.    The entry interview shall thoroughly brief and describe 
the intended procedures for the survey and shall be conducted prior to 
commencing work at the facility.    As a minimum, the interview shall 
cover the following  points: 

a. Schedules. 

b. Names of energy analysts who will be conducting the site 
survey. 

c.   Proposed working hours. 

d.    Support requirements from the Directorates of Facilities 
Engineering and Oahu Consolidated Housing Offices. 

3.7.2   Exit.   The exit interview shall include a thorough briefing 
describing the items surveyed and probable areas of energy conservation. 
The interview shall also solicit input and advice from the Directorates of 
Facilities Engineering and Oahu Consolidated Housing.Offices. 



4. SERVICES AND MATERIALS.   All services, materials (except those 
specifically enumerated to be furnished by the Government), plant, labor, 
superintendence and travel necessary to perform the work and render the 
data required under this contract are included in the lump sum price of the 
contract. 

5. PROJECT DOCUMENTATION.   All energy conservation opportunities 
which the Contractor has considered shall be included in one of the 
following categories and presented in the report as such: 

5.1 ECIP Projects.   To qualify as an ECIP project, an ECO, or several 
ECOs which have been combined, must have a construction cost estimate 
greater than $200,000, a Savings to Investment Ratio greater than one and 
a simple payback period of less than eight years.   For ECAM and family 
housing projects, the $200,000 limitation may not apply.    The Contractor 
shall check with the installation for guidance.    The overall project and 
each discrete part of the project shall have a SIR greater than one.   For all 
projects meeting the above criteria, complete programming documentation 
will be required.    Programming documentation shall consist of a DD Form 
1391, life cycle cost analysis summary sheet(s) (with necessary backup 
data to verify the numbers presented), and a project development brochure 
(PDB).   A life cycle cost analysis summary sheet shall be developed for 
each ECO and for the overall project when more than one ECO is combined. 
For projects and ECOs reevaluated from the previous studies, the backup 
data shall consist of copies of the original calculations and analysis, with 
new pages revising the original calculations and analysis.    In addition, the 
backup data shall include as much of the following as is available:   the 
increment of work the project or ECO was developed under in the previous 
study, title(s) of the project(s), the energy to cost (E/C) ratio, the benefit 
to cost (B/C) ratio, the current working estimate (CWE), and the payback 
period.   This information shall be included as part of the backup data.   The 
purpose of this information is to provide a means to prevent duplication of 
projects in any future reports. 

5.2 Non-ECIP Projects.   Projects which normally do not meet ECIP 
criteria, but which have an overall SIR greater than one shall be 
documented.   The life cycle cost analysis summary sheet shall be 
completed through and including line 6 for all projects or ECOs.    Each shall 
be analyzed to determine if they are feasible even if they do not meet ECIP 
criteria.   These ECOs or projects may not meet the nonenergy qualification 
test.    For projects or ECOs which meet this criteria, the life cycle cost 
analysis summary sheet, completely filled out, with all the necessary 
backup data to verify the numbers presented, a complete description of 



the project and the simple payback period shall be included in the report. 
Additionally, these projects shall have the necessary documentation 
prepared, in accordance with the requirements of the Government's 
representative, for one of the following categories: 

a. Quick Return on Investment Program (QRIP).   This program 
is for projects which have a total cost not over $100,000 and a simple 
payback period of two years or less. 

b. OSD Productivity Investment Funding (OSD PIF).   This 
program is for projects which have a total cost of more than $100,000 and 
a simple payback period of four years or less. 

c. Productivity Enhancing Capital Investment Program (PECIP). 
This program is for projects which have a total cost of more than 
$100,000 and a simple payback period of four years or less.   The above 
programs are all described in detail in AR 5-4, Change No. 1. 

d. Regular Military Construction Army (MCA) Program.   This 
program is for projects which have a total cost greater than $200,000 and 
a simple payback period of eight to twenty-five years.    Projects or ECOs 
which qualify for this program shall be economically analyzed in 
accordance with the requirements for Special Directed Studies in 
Engineering Technical  Letter (ETL)  1110-3-332. 

e. Low Cost/No Cost Projects.   These are projects which the 
Directorates of Facilities Engineering and Oahu Consolidated Housing 
Offices can perform using their resources. 

5.3 Nonfeasible ECOs. All ECOs which the Contractor has considered 
but which are not feasible, shall be documented in the report with reasons 
and justifications showing why they were rejected. 

6. DETAILED SCOPE OF WORK. The general Scope of Work is intended to 
apply to contract efforts for all Army installations included under this 
contract except as modified by the detailed Scope of Work for each 
individual installation.    The detailed Scope of Work is contained in Annex 
B.' 

7. WORK TO BE ACCOMPLISHED. 

7.1 
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7.2 

7.3 Evaluate Selected ECOs.   The Contractor shall analyze the ECOs 
listed in Annex A.   These ECOs shall be analyzed in detail to determine 
their feasibility.    Savings to Investment Ratios shall be determined using 
current ECIP guidance.   The necessary data required for these projects 
may not be available, requiring the Contractor to visit the installation to 
obtain any necessary information.   The Contractor shall provide all data 
and calculations needed to support the recommended ECO.   All assumptions 
shall be clearly stated.    Calculations shall be prepared showing how all 
numbers in the ECO were figured. Calculations shall be an orderly step-by- 
step progression from the first assumption to the final number. 
Descriptions of the products, manufacturers catalog cuts, pertinent 
drawings and sketches shall also be included.   A life cycle cost analysis 
summary sheet shall be prepared for each ECO and included as part of the 
supporting data.    For ECOs which would replace the existing heating, 
ventilating, and air conditioning (HVAC) system or significantly change it 
(such as converting a multizone system to a variable air volume (VAV 
system)) the Contractor is required to run a computer simulation to 
analyze the system and to determine the energy savings.    This requirement 
to use computer modeling applies only to heated and air conditioned or air 
conditioned only buildings which exceed 8,000 square feet or heated only 
buildings in excess of 20,000 square feet.    The computer program shall 
analyze the building on an hour-by-hour basis rather than the bin data 
method or bin data to simulate an hour-by-hour analysis.    Unless the 
Building Loads Analysis and System Thermodynamic (BLAST) program is 
used, the Contractor shall submit a sample computer run with an 
explanation of all input and output data and a summary of program 
methodology and energy evaluation capabilities for approval by the 
Contracting Officer prior to use of the program for analysis.    The 
computer program used must be comparable to the BLAST program. 

7.4 Perform a Limited Site Survey.   The Contractor shall conduct a 
limited site survey to evaluate the buildings or areas listed in Annex B. 
The list of ECOs in Annex A shall be used when evaluating these building 
or areas.    This list is not intended to be restrictive but only to assure that 
these opportunities, as a minimum, are considered, discussed and 
documented in the report.   The Contractor may be aware of other ECOs not 
included in Annex A that will produce energy, manpower or dollar savings. 
These should be evaluated the same as the other ECOs.   Each of the items 
shall be considered and discussed in the report. Those items on the list 
vvhich are not practical, have been previously accomplished, are 

appropriate or can be eliminated from detailed analysis based on 



preliminary analysis shall be listed in the report along with the reason for 
elimination from further analysis.    All potential ECOs which are not 
eliminated by preliminary considerations shall be thoroughly documented 
and evaluated as to technical and economic feasibility.    The Contractor 
shall obtain all the necessary data to evaluate the ECOs by conducting a 
site survey. However, the Contractor is encouraged to use any data that 
may have been documented in a previous study.   The Contractor shall 
document his site survey on forms developed for the survey, or standard 
forms, and submit these completed forms as part of the report.    All test 
and/or measurement equipment shall be properly calibrated prior to its 
use. 

7.5    Provide Programming or Implementation Documentation.    For 
projects or ECOs reevaluated or developed during this study, complete 
programming or implementation documentation shall be prepared by the 
Contractor. 

7.5.1    Programming Documentation.   For projects or ECOs which meet 
ECIP criteria and which the installation wants to submit as an ECIP 
project, complete programming documentation shall be prepared. 
Complete programming documentation consists of DD Form 1391, Project 
Development Brochure (PDB) and supporting data.   These forms shall be 
separate from the narrative report. They shall be bound similarly to the 
final report in a manner which will facilitate repeated disassembly and 
reassembly. 

7.5.1.1 Military Construction Project Data (DD Form 1391). These 
documents shall be prepared in accordance with AR 415-15 and the 
supplemental requirements in Annex C.   A complete DD Form 1391 shall be 
prepared for each project.    The form shall include a statement that the 
project results from an EEAP study.   Documents shall be complete as 
required for submission to higher DA headquarters.   These programming 
documents will require review and signatures by the proper installation 
personnel.   All documents shall be completed except for the required 
signatures. 

7.5.1.2 Project Development Brochure (PDB).   Preparation of the PDB 
requires the  Contractor to delineate the functional requirements of the 
project as related to the specific site.   The Contractor shall prepare PDBs 
in accordance with       AR 415-20 and TM 5-800-3.    Most projects will not 
require all the forms and checklists included in the Technical Manual (TM). 
Only that information needed for the project shall be included.   The PDB-I 



format described in the TM shall be used for whatever information is 
needed. 

7.5.2   Implementation Documentation.   For feasible projects or ECOs 
which normally do not meet ECIP criteria, implementation documentation 
shall be prepared.   Each feasible project or ECO shall be individually 
packaged and fully documented and included as a separate section in the 
volume containing the programming documentation.   Each project or ECO 
shall have a complete description of the changes required, economic 
justifications, sketches, and other backup data included as a section in 
the report.   The documentation required will be as determined by the 
Government's representative.    Documentation required will be in the 
categories listed in paragraph 5.2.   For the QR1P, OSD PIF and PECIP 
projects, documentation shall be prepared in accordance with the 
requirements of AR 5-4, Change No. 1.   A sample implementation 
document, consisting of a DA Form 5108-R, sketches and manufacturers 
data and a life cycle cost analysis summary sheet shall be submitted for 
review and approval.    This sample shall be submitted with the interim 
submittal.    This sample shall be approved before any other implementation 
documents are prepared.   To the degree possible, the project or ECO 
selected for the sample submission shall be typical of the majority of 
subsequent projects to be submitted.    The sample shall consist of 
complete implementation documents with primary emphasis on format and 
manner of presentation rather than precise accuracy of cost estimates and 
energy savings data.    For MCA projects the documentation required shall 
be in accordance with paragraph 7.5.1  except that the economic analysis 
required by ETL 1110-3-332 shall be included in lieu of the ECIP life cycle 
cost analysis.    For low cost/no cost projects which the Directorate of 
Facilities Engineering and Oahu Consolidated Housing Office personnel can 
perform, the following information shall be provided: 

a. Brief description of the project. 

b. Brief description of the reasons for the modification. 

c. Specific instructions for performing the modification. 

d. Estimated dollar and energy savings per year. 

e. Estimated manhours and labor and materials costs.   Costs 
shall be calculated for the current calendar year and so marked.   Manhours 
shall be listed by trade.    For projects that would repair an existing system 
so that it will function properly, also include the estimated manhours by 



trade and labor and material costs necessary to maintain the system in 
that condition.    Some of the simple practical modifications may be 
developed on a per unit basis. An example of this type of modification 
would be the repair or replacement of steam traps on an as needed basis. 
As a rule, however, the Contractor should develop complete projects, if at 
all possible, rather than per unit modifications. 

Separate sheets for each project showing the above information 
shall be prepared and included in the report. 

7.6   Submittals, Presentations and Reviews.   The work accomplished 
shall be fully documented by a comprehensive report.   The report shall 
have a table of contents and be indexed.   Tabs and dividers shall clearly 
and distinctly divide sections, subsections, and appendices.    All pages 
shall be numbered. The Contractor shall give a formal presentation of all 
but the final submittal to installation, command, and other Government 
personnel.    The Contractor shall prepare slides or view graphs showing the 
results of the study to date for his presentation.    During the presentation, 
the personnel in attendance shall be given ample opportunity to ask 
questions and discuss any changes deemed necessary to the study.   A 
review conference will be conducted the same day, following the 
presentation.    Each comment presented at the review conference will be 
discussed and resolved or action items assigned.   The Contractor shall 
provide the comments from all reviewers and written notification of the 
action taken on each comment to all reviewing agencies within three 
weeks after the review meeting.    It is anticipated that each presentation 
and review conference will require approximately one working day.    The 
presentation and review conferences will be at the installation on the 
date(s) agreeable to    the Directorate of Facilities Engineering, Oahu 
Consolidated Housing Office, the Contractor and the Government's 
representative.    The Contracting Officer may require a resubmittal of any 
document(s), if such document(s) are not approved because they are 
determined by the Contracting Officer to be inadequate for the intended 
purpose. 

7.6.1    Interim Submittal.   An interim report shall be submitted for 
review after completion of the field survey and an analysis has been 
performed on all of the ECOs.   The report shall indicate the work which 
has been accomplished to date, illustrate the methods and justifications 
of the approaches taken and contain a plan of the work remaining to 
complete the study.    Calculations showing energy and dollar savings and 
SIRs of all the ECOs shall be included. The simple payback period of all 
ECOs shall be calculated and shown in the report.   The Contractor shall 
submit the Scope of Work and any modifications to the Scope of Work as 
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an appendix to the report.   A narrative summary describing the work and 
results to date shall be a part of this submittal.    During the review period, 
the Government's representative shall coordinate with the    Directorate of 
Facilities Engineering and Oahu Consolidated Housing Office and provide 
the Contractor with direction for packaging or combining ECOs for 
programming purposes and also indicate the fiscal year for which the 
programming or implementation documentation shall be prepared.    A 
sample implementation document (DA Form 5108-R, sketches and 
manufacturers data, life cycle cost analysis summary sheet and 
supporting data) for one project shall be submitted with this submittal 
for review and approval.   The survey forms completed during this audit 
shall be submitted with this report. The survey forms only may be 
submitted in final form with this submittal.    They should be clearly 
marked at the time of submis-sion that they are to be retained.    They shall 
be bound in a standard three-ring binder which will allow repeated 
disassembly and reassembly of the material contained within. 

7.6.2    Prefinal Submittal.   The Contractor shall prepare and submit 
the prefinal report when all work under this contract is complete.    The 
Contractor shall submit the Scope of Work for the installation studied and 
any modifications to the Scope of Work as an appendix to the submittal. 
The report shall contain a narrative summary of conclusions and 
recommendations, together with all raw and supporting data, methods 
used, and sources of information.    The report shall integrate all aspects of 
the study.    The report shall include an order of priority by SIR in which the 
recommended ECOs should be accomplished.   The synergistic effects of all 
of the ECOs on one another shall have been determined and the results of 
the original calculations adjusted accordingly.    Completed programming 
and implementation documents for all recommended projects shall be 
included.   The programming and implementation documents shall be ready 
for review and signature by the installation commander.    The prefinal 
report, separately bound Executive Summary and all appendices shall be 
bound in standard three-ring binders which will allow repeated 
disassembly and reassembly.    The prefinal submittal shall be arranged to 
include (a) a separately bound Executive Summary to give a brief overview 
of what was accomplished and the results of this study using graphs, 
tables and charts as much as possible (See Annex D for minimum 
requirements), (b) the narrative report containing a copy of the Executive 
Summary at the beginning of the volume and describing in detail what was 
accomplished and the results of this study, (c) appendices to include the 
detailed calculations and all backup material and (d) the programming and 
implementa-tion documentation.    A list of all projects and ECOs developed 
during this study shall be included in the Executive Summary and shall 
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include the following data from the life cycle cost analysis summary 
sheet:   the cost (construction plus SIOH), the annual energy savings (type 
and amount), the annual dollar savings, the SIR, the simple payback period 
and the analysis date. For all programmed projects also include the year in 
which it is programmed and the programmed year cost. 

7.6.3    Final Submittal.    Any revisions or corrections resulting from 
comments made during the review of the prefinal report or during the 
presentation and review conference shall be incorporated into the final 
report.    These revisions or corrections may be in the form of replacement 
pages, which may be inserted in the prefinal report, or complete new 
volumes.   Pen and ink changes or errata sheets will not be acceptable.   If 
replacement pages are to be issued, it shall be clearly stated with the 
prefinal submittal that the submitted documents will be changed only to 
comply with the comments made during the prefinal conference and that 
the volumes issued at the time of the prefinal submittal should be 
retained.    Failure to do so will require resubmission of complete volumes. 
If new volumes are submitted, they shall be in standard three-ring binders 
and shall contain all the information presented in the prefinal report with 
any necessary changes made.    Detailed instructions of what to do with the 
replacement pages should be securely attached to the replacement pages. 
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•REVISED * 
ANNEX A 

GENERAL ENERGY CONSERVATION OPPORTUNITIES 

/ 
o Insulation (wall, roof, pipe, duct, etc.) 

o Insulated glass or double glazed windows 

o Weather stripping & caulking 

o Insulated panels 

o Solar films 

o Vestibules 

o Load dock seals 

o Reduction of glass area 

' o Replace kitchen light fixtures 

/ o Shutdown energy to hot water heaters or modify controls 

' Q Energy conserving fluorescent lamps and ballast 

/ o Reduce lighting levels 

/o Replace incandescent lighting 

/ o Use more efficient lighting source 

' o Improve power factor 

o High efficiency motor replacement 

o Night setback/setup thermostats 

o Infrared heaters 
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o Economizer cycles (dry bulb) 

o Control hot water circulation pump 

o FM radio controls 

o Radiator controls 

o Decentralize domestic hot water heaters 

/o Install shower flow restrictors or limited flow showerheads 
(2 to 3 GPM) 

o Heat reclaim from hot refrigerant gas 

o Reduce air flow 

o Prevent air stratification 

/o Install time clocks 

o Boiler oxygen trim control (fixed or portable) 

o Revise boiler controls 

o Chiller replacement 

o Chiller controls 

o Replace absorption chiller 

o Reduce street lights 

o Insulate steam and condensate lines 

o Return condensate 

o Heat reclaim from family housing condenser units for 
preheating of domestic hot water 

J  o Domestic hot water heat pumps 

o Transformer overvoltage 
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o Transformer loading 

o Revise or repair building HVAC controls 

o Waste heat recovery 

o Thermal storage 

o Steam trap inspection 

J o Instantaneous hot water heater 

o Air curtains 

o Occupancy sensors to control lighting or HVAC 

o Reflectors for fluorescent fixtures 

o Water spray roof cooling 

o Photocells to control lighting 

o Low emissivity windows 

/o Separate switches to control lighting arrangements 
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ANNEX B 

1. A general Energy Saving Opportunities Survey (ESOS) shall be 
conducted for Family Housing in Areas A, D, E, F, I, J.and K-1, at Schofield 
Barracks, Oahu, Hawaii.   The survey consists of 444 Family Housing Units. 
The breakdown by Areas and Type of Quarters are shown at Annex B-1.   The 
evaluation should include but not be limited to the energy conservation 
opportunities listed in Annex A. 

2. Report submittals and reviews:   Documents will be submitted in 
accordance with the following: 

Calendar Govt Review 
Submjttal Davs After NTP       Calendar Davs      No, of Copies 

a. Interim 120 3 0 11 

b. Prefinal 195 3 0 11 

c. Final 255 NA 12 

3. Distribution of report:    The contractor will make distribution of the 
interim,  prefinal and final  reports with a forwarding  letter requesting 
that addressees review and return comments within the above specified 
Government review period to: 

Commander 
U.S. Army Engineer Division, Pacific Ocean 
ATTN: CEPOD-ED-MI 
Bldg 230 
Fort Shaffer, HI    96858-5440 

a.    Distribution as follows: 

(1) Three (3) copies to:      Commander 
U.S. Army Support Command, Hawaii 
ATTN:  APZV-FEC (Mr. Date) 
Fort Shaffer, HI    96858-5000 

(2) Three (3) copies to:      Commander 
U.S. Army Support Command, Hawaii 
Hawaii ATTN:  AP2V-OH (Mr. Machado) 
Fort Shafter, HI    96858-5000 
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(3) Two (2) copies to:        Commander 
U.S. Army Western Command 
ATTN:  APEN-IC (Mr. Slenkamp) 
Fort Shatter, HI    96858-5100 

(4) Three (3) copies to:      Commander 
U.S. Army Engineer Division, 
Pacific Ocean 
ATTN: CEPOD-ED-MI (Mr. Lindsey) 
Bldg 230, 
Fort Shatter, HI    96858-5440 

b. One copy ot the completed final report with a cover letter 
identifying the project shall be sent to: 

Mobile   District 
CESAM-EN-CC 
P.O. Box 2288 
Mobile, AL 36693 

c. One copy of the executive summary shall be sent to: 

Commander 
U.S. Army Corps of Engineers 
ATTN: CEEC-EE (Mr. D. Beranek) 
Washington, D.C. 20314-1000 

4. PAYMENTS.   Monthly payment shall be made on the Contractor's 
estimate of work accomplished upon submission on ENG Form 93, Payment 
Estimate-Contract Performance.    This form shall include Contractor's 
certification that the payment estimate is correct and just, and the 
requested payment has not been received.   In addition, with each certified 
payment request, the Contractor shall submit a concise progress report 
delineating work completed and problems encountered.   The Contracting 
Office requires the Contractor billings be submitted to U.S. Army Engineer 
Division, Pacific Ocean, ATTN:   CEPOD-ED-MI by the 15th of each month. 
Upon approval, payment shall be made of ninety (90) percent of the amount 
as determined above.    Upon satisfactory completion of all work under this 
contract, the Contractor will be paid the unpaid balance of any money due 
including ten (10) percent retained in previous payments. 

5. USE OF INFORMATION.  The information developed, gathered, assembled 
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and reproduced by the Contractor or his Consultants, Sub-Contractors or 
their associates in fulfillment of the contract requirements as defined or 
related to the Scope of Work will become the complete property of the 
Government and will, therefore, not be used by the Contractor for any 
purpose at any time without the written consent of the Contracting 
Officer. 

6. GOVERNMENT PROJECT MANAGER. The Government has designated a 
Project Manager (CEPOD-ED-MI) within POD who will serve as the main 
point of contact for the Contracting Officer:    David Lindsey, telephone 
438-6938.   The Project Manager will serve as the designated Government 
Representative for the Contracting Officer. 

7. OCFHO POINT OF CONTACT. The OCFHO, USASCH coordinator to serve as 
the point of contact and liaison for all work is:   Mr. Harold Machado, 
telephone 655-8943, Building 690, Schofield Barracks, Hawaii.   The OCFHO 
coordinator will be responsible for arranging clearance into the site for 
field   investigation. 

8. DFE POINT OF CONTACT. The DFE, USASCH coordinator to serve as the 
point of contact and liaison for all work is:   Mr. James Date,,telephone 
655-4954,  Building 372, Schofield Barracks, Hawaii. 

9. COORDINATION.   During the prosecution of the work, close liaison shall 
be maintained with the CEPOD-ED-MI who will coordinate the work with 
other elements of DFE, OCFHO, USASCH, and WESTCOM. All correspondence 
and submittals will be coordinated through the CEPOD-ED-MI    All routine 
correspondence concerning field information, access,  interface with 
utilities, etc., will be made directly with the organizations involved. 
However, the CEPOD-ED-MI will be kept informed of all coordination being 
made.   AH required coordination of a special nature will be made through 
the designated Government Representative only.    Under no circumstances 
will any information concerning any matters directly related to the 
criteria, scope, scheduling or progress of projects under this Scope of 
Work be divulged to any individual or organization without specific 
approval of the Contracting Officer or the designated Government 
Representative.   All requests made by the Using Service and other 
agencies shall be referred to the designated Government Representative. 
Arrangements for visits to office of the Using Service, meetings, and 
coordination (other than routine) as required with other agencies will be 
made by the designated Government Representative upon request. 

10. QUALITY REQUIREMENTS.   The Contractor is responsible for the quality 
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of all work accomplished under this contract.    The review and checking of 
documents by DFE, OCFHO, USASCH, and WESTCOM does not relieve the 
Contractor of any responsibility.    If errors are discovered at a later date, 
the Contractor shall be required to make necessary changes or perform 
other corrective action.    Completed work will be transmitted by a letter 
signed by a principal of the firm certifying that all information has been 
coordinated and is complete and correct. 

11. REFERENCES/GOVERNMENT FURNISHED INFORMATION. The following 
references apply to energy considerations and will be furnished by the 
Government at the specific request of the Contractor on a case by case 
basis for the period of the contract: 

a. Energy Resources Management Plan 

b. Engineer Technical Letters (ETLs) 1110-3-254, Use of Electric 
Power for Comfort Space Heating; 1110-3-282, Energy Conservation; and 
1110-3-332,  Economic Studies. 

c   U.S. Army Corps of Engineers, Architectural and Engineering 
Instructions Design Criteria, 13 March 1987. 

d. Energy Conservation Investment Program (ECIP) Guidance, dated 25 
April 1988 and 15 June 1989. 

e. Technical Manual - TM 5-785, Engineering Weather Data, TM 5-800- 
2, General Criteria Preparation of Cost Estimates, and TM 5-800-3, 
Project Development Brochure. 

f. AR 415-15, Military Construction Army (MCA) Program 
Development, AR 415-17, Cost Estimating for Military Programming, AR 
415-20, Construction, Project Development and Design Approval, AR 415- 
28, Department of the Army Facility Classes and Construction Categories, 
AR 415-35 Construction, Minor Construction, AR 420-10, General 
Provisions, Organization, Functions, and Personnel, and AR 5-4, Change No. 
1, Department of the Army Productivity Improvement Program and AR 11- 
27, Army Energy Program. 

"•' g.   Engineer Improvement Recommendation System (EIRS) Bulletin 84- 
01 and Tri-Service Military Construction Program (MCP) Index (Most 
current edition). 

12. All ECIP projects will be based on the fiscal year established 
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subsequent to the Interim Review Conference for cost estimation, 
programming and implementation. 

13. Thirty-five millimeter (35mm) color slides will be provided for ECIP 
projects reflecting existing conditions which can be used as supporting 
documentation for ECIP project approval. 

14. A computer program titled Life Cycle Costing in Design (LCCID) is 
available from the Blast Support Office in Urbana, Illinois for a nominal 
fee.   This computer program shall be used for performing the economic 
calculations for ECIP and non-ECIP ECOs.   The Blast Support Office can be 
contacted at 144 Mechanical Engineering Building, 1206 West Green 
Street, Urbana, Illinois 61801.   The telephone number is (217) 333-3977. 
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ANNEX B-1 



BUILDING TYPE          APARTMENT   BDRMS      STORES             ARE 

49 32-I 2 1                        A 
50 32-I 2 1                        A 
51 32-I 2 1                        A 
52 32-I 2 1                        A 
53 32-I 2 1                        A 
54 32-I 2 1                        A 
55 32-I 2 1                        A 
56 32-I 2 1                        A 
57 32-I 2 1                        A 
58 32-I 2 1                        A 
60 32-I 2 1                        A 
61 32-II 2 1                        A 
62 32-II 2 1                        A 
63 32-II 2 1                        A 
64 32-II 2 1                        A 
65 32-11 2 1                        A 
66 32-II 2 1                        A 
71 32-II 2 1                        A 
72 32-II 2 1                        A 
73 32-II 2 1                        A 
74 32-11 2 1                        A 
75 32-II 2 1                        A 
81 71-1                   A ,B                4 1                        A 
83 71-1                   A .B                4 1                        A 
85 71-1 4 1                        A 

410 20-11 4 D 
425 20-11 4 D 
426 20-11 4 D 
441 20-11 4                    1 D 
442 20-11 4                    1 D 
401 20-111 3                  1 D 
402 20-11! 3                  1 D 
403 20-111 3                  1 D 
404 20-111 3                  1 D 
405 20-111 3                  1 D 
406 20-111 3                  1 D 
407 20-111 3                  1 D 
408 20-111 3                  1 D 
411 20-111 3                  1 D 
412 20-111 3                  1 D 
413 20-111 3                  1 D 
414 20-111 3                  1 D 
415 20-111 3                  1 D 
416 20-111 3                  1 D 
417 20-111 3                  1 D 
418 20-111 3                  1 D 
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BUILDING TYPE 

419 20-III 
420 20-111 
421 20-III 
422 20-111 
423 20-111 
424 20-111 
427 20-III 
428 20-lli 
429 20-11 f 
430 20-111 
431 20-III 
432 20-! 11 
433 20-111 
434 20-111 
435 20-! I r 
436 20-III 
437 20-III 
438 20-III 
439 20-III 
440 2 0 -111 
443 20-III 
444 20-! 11 
445 20-III 
446 20-III 
447 20-III 
448 20-III 
409 57-I 
510 20-II 
525 20-II 
526 20-II 
542 20-II 
501 20-III 
502 20-111 
503 20-III 
504 20-III 
505 20-III 
506 20-!! I 
507 20-III 
508 20-III 
511 20-111 
512 20-III 
513 20-111 
514 20-III 
515 20-III 
516 20-111 
517 20-IH 

APARTMENT   BDRMS      STORIES AREA 

A.B 

3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
3 1 D 
2 1 D 
4 1 E 
4 1 E 
4 1 E 
4 1 E 
3 1 E 
3 1 E 
3 1 E 
3 1 E 
3 1 E 
3 1 E 
3 1 E 
3 1 E 
3 1 E 
3 1 E 
3 1 E 
3 1 E 
3 1 E 
3 1 E 
3 1 E 
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UILDING TYPE APARTMENT   BDRMS      STORIES             ARE 

518 20-ill 3 1                         E 
519 20-III 3 1                         E 
520 20-III 3 1                         E 
521 20-III 3 1                         E 
523 20-III 3 1                         E 
524 20-III 3 1                         E 
527 20-111 3 1                         E 
528 20-III 3 1                         E 
529 20-III 3 1                         E 
530 20-1M 3 1                       E 
531 20-III 3 1                         E 
532 20-III 3 1                         E 
533 20-111 3 1                         E 
534 20-III 3 1                         E 
535 20-III 3 1                         E 
536 20-III 3 1                         E 
537 20-III 3 1                         E 
538 20-III 3 1                         E 
539 20-III 3 1                         E 
540 20-111 3 1                         E 
543 20-111 3 1                         E 
544 20-111 3 1                         E 
545 20-111 3 1                         E 
546 20-111 3 1                         E 
547 20-111 3 1                         E 
548 20-111 3 1                         E 
509 20-VI 5 1                         E 
601 32-111 3 1                         F 
603 32-111 3 1                         F 
605 32-111 3 1                         F 
607 32-111 3 !                         F 
609 32-111 3 F 
611 32-111 3 F 
613 32-111 3                  1 F 
614 32-11! 3                  1 F 
615 32-111 3                  1 F 
616 32-111 3                  1 F 
617 32-111 3                   1 F 
618 32-11! 3                   1 F 
619 32-111 3                  1 F 
621 32-111 3                  1 F 
622 32-111 3                  1 F 
623 32-111 3                  1 F 
624 32-111 3                  1 F 
625 32-111 3                  1 F 
626 32-111 3                  1 F 
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BUILDING TYPE 

627 32-III 
628 32-111 
629 32-1 i I 
631 32-III 
635 32-1 M 
637 32-111 
639 32-111 
600 32-IV 
602 32-IV 
604 32-IV 
606 32-IV 
608 32-IV 
610 32-IV 
612 32-IV 
620 32-IV 
633 32-IV 
701 20-II 
712 20-II 
713 20-II 
734 20-11 
735 20-II 
702 20-III 
703 20-III 
704 20-III 
705 20-III 
706 20-III 
707 20-lli 
708 20-III 
709 20-III 
710 20-III 
711 20-III 
714 20-III 
715 20-ltl 
716 20-III 
717 20-III 
718 20-III 
719 20-11J 
720 20-III 
721 20-III 
722 20-III 
723 20-III 
724 20-III 
725 20-III 
726 20-III 
727 20-III 
728 20-III 

APARTMENT   BORMS      STORIES 

3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

AREA 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
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BUILDING TYPE 

729 20-111 
730 20-III 
731 20-III 
732 20-III 
733 20-III 
736 20-111 
737 20-III 
738 20-III 
739 20-1 i i 
740 20-111 
741 20- MI 
742 20-III 
743 20-lil 
744 20-111 
736 57-I 
803 20-IV 
804 20-IV 
805 20-IV 
806 20-IV 
807 20-IV 
808 20-IV 
809 20-IV 
816 20-IV 
817 20-IV 
818 20-IV 
819 20-IV 
820 20-IV 
821 20-IV 
822 20-IV 
823 20-IV 
824 20-IV 
825 20-IV 
826 20-IV 
827 20-IV 
828 20-IV 
829 20-IV 
836 20-IV 
837 20-IV 
838 20-IV 
839 20-IV 
840 20-IV 
841 20-IV 
842 20-IV 
843 20-IV 
'810 20-V 
811 20-V 

APARTMENT   BDRMS      STORIES 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

B 2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

A,B 2 
A,B 2 

AREA 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
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, BUILDING 
\ 

TYPE 

830 20-V 
831 20-V 
832 20-V 
833 20-V 
844 20-V 
802 57-I 
814 57-I 
835   ' 57-I 

3401 57-II 
3402 57-II 
3405 57-II 
3406 57-II 
3410 57-II 
3411 57-II 
3413 57-II 
3414 57-II 
3415 57-II 
3416 57-II 
3417 57-II 
3420 57-II 
3421 57-II 
3424 57-II 
3426 57-II 
3501 57-II 
3502 57-II 
3503 57-II 
3505 57-II 
3506 57-II 
3509 57-II 
3510 57-II 
3512 57-II 
3513 57-H 
3514 57-II 
3517 57-II 
3520 57-II 
3522 57-II 
3523 57-II 
3524 57-II 
3601 57-II 
3604 57-II 
3613 57-II 
3614 57-II 
3403 57-III 
3409 57-III 
3418 57-III 
3419 57-III 

APARTMENT   BORMS      STORES 

A,B 
A,B 
A,B 
A.B 
A,B 
A,B 
A,B 
A,B 
A,B 
A,B 
A,B 
A,B 
A,B 
A,B 
A.B 
A.B 
A,B 
A,B 
A,B 
A,B 
A,B 
A.B 
A,B 
A,B 
A,B 
A,B 
A.B 
A,B 
A.B 
A.B 
A.B 
A.B 
A.B 
A.B 
A.B 
A,B 
A.B 
A.B 
A.B 
A.B 
A.B 
A.B 
A.B 
A.B 
A.B 
A.B 

2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 

AREA 

J 
J 
J 
J 
J 
J 
J 
J 

K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
K-1 
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• 
BUILDING TYPE APARTMENT BORMS STORIES ARB 

3423 57-III A,B 3 K-1 
3508 57-III A,B 3 K-1 
3515 57-III A.B 3 K-1 
3518 57-III A.B 3 K-1 
3603 57-III A,B 3 K-1 
3611 57-III A,B 3 K-1 
3427 57-IV A.B.C.D 3 2 K-1 
3432 57-IV A.B.C.D 3 2 K-1 
3433 57-IV B.C 3 2 K-1 
3434 57-IV B,C 3 2 K-1 
3436 57-IV B,C 3 2 K-1 
3438 57-IV B,C 3 2 K-1 
3440 57-IV B.C.D.E 3 2 K-1 
3442 57-IV B.C 3 2 K-1 
3444 57-IV A.B.C.D 3 2 K-1 
3445 57-IV B,C 3 -  2 K-1 
3448 57-IV B.C 3 2 K-1 
3605 57-IV B,C 3 2 K-1 
3606 57-IV A.B.C.D 3 2 K-1 
3610 57-IV A.B.C.D 3 2 K-1 
3617 57-IV B,C 3 2 K-1 
3618 57-IV B.C 3 2 K-1 
3620 57-IV B,C 3 2 K-1 
3621 57-IV A.B.C.D 3 2 K-1 
3624 57-IV B.C 3 2 K-1 
3625 57-IV B.C 3 2 K-1 
3626 57-IV B,C 3 2 K-1 
3627 57-IV B,C 3 2 K-1 
3630 57-IV B.C 3 2 K-1 
3631 57-IV B.C 3 2 K-1 
3632 57-IV B,C 3 2 K-1 
3633 57-IV B.C 3 2 K-1 
3636 57-IV B.C.D.E 3 2 K-1 
3637 57-IV B,C 3 2 K-1 
3638 57-IV B.C.D.E 3 2 K-1 
3641 57-IV B.CD.E 3 2 K-1 
3642 57-IV B,C 3 2 K-1 
3644 57-IV B,C 3 2 K-1 
3646 57-IV B,C 3 2 K-1 
3648 57-IV B.C 3 2 K-1 
3701 57-IV B.C 3 2 K-1 
3702 57-IV B,C 3 2 K-1 
3703 57-IV B.C 3 2 K-1 
3706 57-IV B,C 3 2 K-1 
3707 57-IV B.C 3 2 K-1 
3710 57-IV B.C 3 2 K-1 
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BUILDING TYPE APARTMENT BDRMS STORES ARB 

3711 57-IV B.C 3 2 K-1 
3716 57-IV B.C 3 2 K-1 
3717 57-IV B.C 3 2 K-1 
3721 57-IV B.C 3 2 K-1 
3722 57-IV B.C 3 2 K-1 
3801 57-IV B.C 3 2 K-1 
3802 57-IV B.C 3 2 K-1 
3803 57-IV B,C 3 2 K-1 
3805 57-IV B.C.D.E 3 2 K-1 
3806 57-IV B.C 3 2 K-1 
3809 57-IV B.C 3 2 K-1 
3810 57-IV A.B.C.D 3 2 K-1 
3812 57-IV B.C 3 2 K-1 
3814 57-IV B,C 3 2 K-1 
3815 57-IV B.C 3 2 K-1 
3817 57-IV B.C 3 2 K-1 
3903 57-IX A,B,C,D 3 2 K-1 
3908 57-IX A.B.C.D 3 2 K-1 
3909 57-IX A.B.C.D 3 2 K-1 
3910 57-IX A.B.C.D 3 2 K-1 
3427 57-V E 2 K-1 
3432 57-V E 2 K-1 
3433 57-V A.D 2 K-1 
3434 57-V A,D 2 K-1 
3436 57-V A.D 2 K-1 
3438 57-V A,D 2 K-1 
3440 57-V A 2 K-1 
3442 57-V A.D 2 K-1 
3444 57-V E 2 K-1 
3445 57-V A,D 2 K-1 
3448 57-V A,D 2 K-1 
3605 57-V A.D 2 K-1 
3606 57-V E 2 K-1 
3610 57-V E 2 K-1 
3617 57-V A.D 2 K-1 
3618 57-V A,D 2 K-1 
3620 57-V A.D 2 K-1 
3621 57-V E 2 K-1 
3624 57-V A.D 2 K-1 
3625 57-V A.D 2 K-1 
3626 57-V A,D 2 K-1 
3627 57-V A.D 2 K-1 
3630 57-V A.D 2 K-1 
3631 57-V A.D 2 K-1 
3632 57-V A.D 2 K-1 
3633 57-V A,D 2 K-1 
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BUILDING TYPE APARTMENTT BDRMS STORIES ARE 

3636 57-V A 2 K-1 
3637 57-V A.D 2 K-1 
3638 57-V A 2 K-1 
3641 57-V A 2 K-1 
3642 57-V A,D 2 K-1 
3644 57-V A,D 2 K-1 
3646 57-V A.D 2 K-1 
3648 57-V A,D 2 K-1 
3701 57-V A,D 2 K-1 
3702 57-V A.D 2 K-1 
3703 57-V A,D 2 K-1 
3706 57-V A.D 2 K-1 
3707 57-V A.D 2 K-1 
3710 57-V A.D 2 K-1 
3711 57-V A.D 2 K-1 
3716 57-V A.D 2 K-1 
3717 57-V A.D 2 

^ 
K-1 

3721 57-V A.D 2 K-1 
3722 57-V A.D 2 K-1 
3801 57-V A.D 2 K-1 
3802 57-V A.D 2 K-1 
3803 57-V A.D 2 K-1 
3805 57-V A 2 K-1 
3806 57-V A.D 2 K-1 
3809 57-V A.D 2 K-1 
3810 57-V E 2 K-1 
3812 57-V A.D 2 K-1 
3814 57-V A.D 2 K-1 
3815 57-V A.D 2 K-1 
3817 57-V A.D 2 K-1 
3430 57-VI A.B.C.D 3 2 K-1 
3608 57-VI A.B.C.D 3 2 K-1 
3704 57-VI A.B.C.D 3 2 K-1 
3713 57-VI A.B.C.D 3 2 K-1 
3720 57-VI A.B.C.D 3 2 K-1 
3807 57-VI A.B.C.D 3 2 K-1 
3900 57-VII A 2 K-1 
3904 57-VII A 2 K-1 
3905 57-VII E 2 K-1 
3913 57-VII A 2 K-1 
3914 57-VII E 2 K-1 
3916 57-VII A 2 K-1 
3900 57-VIII B.C.D.E 3 2 K-1 
3904 57-VIII B.C.D.E 3 2 K-1 
3905 57-VIII A.B.C.D 3 2 K-1 
3913 57-VIII B.C.D.E 3 2 K-1 

(B-1)-9 



BUILDING TYPE :          APARTMENT BDRMS STORES ARB 

3914 57-VIII            A.B.C.D 3 2 K-1 
3916 57-VIII             B.C.D.E 3 2 K-1 
3917 60-I A.B.C.D 2 2 K-1 
3924 60-I A.B.C.D 2 2 K-1 
3934 60-I A.B.C.D 2 2 K-1 
3935 60-I A.B.C.D 2 2 K-1 
3941 60-1 A.B.C.D 2 2 K-1 
3922 60-1 1              A.B.C.D 4 2 K-1 
3933 60-1 1              A.B.C.D 4 2 K-1 
3936 60-1 1               A.B.C.D 4 2 K-1 
3939 60-1 1              A.B.C.D 4 2 K-1 
3918 60-11 1              A.B.C.D 3 2 K-1 
3919 60-11 1              A.B.C.D 3 2 K-1 
3920 60-11 1              A.B.C.D 3 2 K-1 
3921 60-11 1              A.B.C.D 3 2 K-1 
3923 60-11 1              A.B.C.D 3 2 K-1 
3925 60-11 1              A.B.C.D 3 2 K-1 
3926 60-11 1              A.B.C.D 3 2 K-1 
3927 60-11 1              A.B.C.D 3 2 K-1 
3928 60-11 1              A.B.C.D 3 2 K-1 
3929 60-11 1              A.B.C.D 3 2 K-1 
3930 60-11 1              A.B.C.D 3 2 K-1 
3931 60-11 1   '          A.B.C.D 3 2 K-1 
3932 60-11 1              A.B.C.D 3 2 K-1 
3937 60-11 1             A.B.C.D 3 2 K-1 
3938 60-11 1              A.B.C.D 3 2 K-1 
3940 60-11 1              A.B.C.D 3 2 K-1 
3942 60-11 1              A.B.C.D 3 2 K-1 
3943 60-11 1              A.B.C.D 3 2 K-1 
3945 60-11 1              A.B.C.D 3 2 K-1 

(B-1)-10 



ANNEX C 

REQUIRED DD FORM 1391 DATA 

To facilitate ECIP project approval, the following supplemental data shall 
be provided: 

a. In title block clearly identify projects as "ECIP." 

b. Complete description of each item of work to be accomplished 
including quantity, square footage, etc. 

c. A comprehensive list of buildings, zones, or areas including 
building numbers, square foot floor area, designated temporary or 
permanent, and usage  (administration, patient treatment, etc.). 

d. List references, and assumptions, and provide calculations to 
support dollar and energy savings, and indicate any added costs. 

(1) If a specific building, zone, or area is used for sample 
calculations, identify building, zone or area, category, orientation, square 
potage, floor area, window and wall area for each exposure. 

(2) Identify weather data source. 

(3) Identify infiltration assumptions before and after 
improvements. 

(4) Include source of expertise and demonstrate savings 
claimed. Identify any special or critical environmental conditions such as 
pressure relationships, exhaust or outside air quantities, temperatures, 
humidity,  etc. 

e. Claims for boiler efficiency improvements must identify data to 
support present properly adjusted boiler operation and future expected 
efficiency.    If full replacement of boilers is indicated, explain rejection 
of alternatives such as replace burners, nonfunctioning controls, etc. 
Assessment of the complete existing installation is required to make 
accurate determinations of required retrofit actions. 

• 

f.    Lighting retrofit projects must identify number and type of 
xtures, and wattage of each fixture being deleted and installed.   New 
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lighting shall be only of the level to meet current criteria.    Lamp changes 
in existing fixtures is not considered an ECIP type project. 

g.   An ECIP life cycle cost analysis summary sheet as shown in the 
ECIP Guidance shall be provided for the complete project and for each 
discrete part included in the project.   The SIR is applicable to all 
segments of the project.    Supporting documentation consisting of basic 
engineering and economic calculations showing how savings were 
determined shall be included. 

h.   The DD Form 1391 face sheet shall include, for the complete 
project, the annual dollar and MBTU savings, SIR, simple amortization 
period and a statement attesting that all buildings and retrofit actions 
will be in active use throughout the amortization period. 

i.   The calendar year in which the cost was calculated shall 
be clearly shown on the DD Form 1391. 

j.    For each temporary building included in a project, separate 
documentation is required showing (1) a minimum 10-year continuing 
need, based on the installation's annual real property utilization survey, 
for active   building   retention  after  retrofit,   (2)  the  specific  retrofit  action 
applicable and (3) an economic analysis supporting the specific retrofit. 

k. Nonappropriated funded facilities will not be included in an ECIP 
project without an accompanying statement certifying that utility costs 
are not reimbursable. 

I. Any requirements required by ECIP guidance dated 25 April 198B 
and any revisions thereto. Note that unescalated costs/savings are to be 
used in the economic analyses. 

m.   The five digit category number for all ECIP projects except for 
Family Housing is 80000.   The category code number for Family Housing 
projects  is 71100. 
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ANNEX D 

EXECUTIVE SUMMARY GUIDEUNE 

1. Introduction. 

2. Building Data (types, number of similar buildings, sizes, etc.) 

3. Present Energy Consumption. 

o  Total Annual Energy Used. 

o   Source Energy Consumption. 

Electricity - KWH, Dollars, BTU 
Fuel Oil     - GALS, Dollars, BTU 
Natural Gas - THERMS, Dollars, BTU 
Propane      - GALS, Dollars, BTU 
Other - QTY, Dollars, BTU 

o   Energy Consumption of the buildings in this study as compared to 
the basewide consumption. 

4. Historical Energy Consumption. 

5. Reevaluated Projects Results. 

6. Energy Conservation Analysis. 

o   ECOs Investigated. 

o ECOs Recommended. 

o   ECOs Rejected. (Provide economics or reasons) 

o   ECIP Projects Developed.   (Provide list)* 

o   Non-ECIP Projects Developed.   (Provide list)* 

o   Operational or Policy Change Recommendations. 
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; *    Include the following data from the life cycle cost analysis 
summary sheet:   the cost (construction plus SIOH), the annual energy 
savings (type and amount), the annual dollar savings, the SIR, the simple 
payback period and the analysis date.   For all programmed projects also 
Include the year in which it is programmed and the programmed year cost. 

7. Energy and Cost Savings. 

o   Total Potential Energy and Cost Savings. 

o   Percentage of Energy Conserved. 

o   Energy Use and Cost Before and After the Energy Conservation 
Opportunities are  Implemented. 

8. Energy Plan. 

o   Project Breakouts with Total Cost and SIR. 

o    Schedule of Energy Conservation Project Implementation 

D-2 



APPENDIX C-2 

ELECTRICAL BILLS 



-Kk 
jfield Barracks Family Housing Reimbursements 

:h,CY   :      Aug-B9 FY: 89 

üblic Housing 1970 I AUer (Cat N) 

Units Reading KWH-Meas            Adj. Factor Billing KWH/ 

Meter ed No. or Est.  (Tot units/Mtrd units) Oty (KWH) Unit 

208 Estimate 269152            215            208 27B210 1294 

208 11 219600             300             20B 316731 1056 

497 16 761400             640             497 980475 1532 

Total Cat (N) «+«*** 1575416 KWH X 0.06927     = as 109129.07 

ublie Housing 1950-1969 - (Cat X) - Schcrfield Barracks » (Rate A-FDA) 

Units Reading KWH-Meas            Adj. Factor Billino KWH/ 

Metered No. or Est. Dty (KWH) Unit 

Area              112 * 12 U36B0 1015 
Area              320 18 412800 1290 

Area              224 4 165600 739 r 

''•M^         492 Estimate 519060 1055 

Totai              1143 1211140           2140 /1148 2257700 1055 

Sub-total 1 Cat (X)   : 2257700 KWH X 0.06927     = 

(Rate A-FOA) 

m 156390.88 

ition       Units      KWH/Unit      Billing      Rate A 
Metered (Est)       Dty(KWH) (FDA) 

Cost(J) 

»ano 32 1055 33760       0.06927       233B.56 

Sub-total 2 Cat  (X)    :        33760   KWH,     *        2338.56 

Total Cat  (X) ««•*«     2291460   KWH,     *     158729.44 

:her Public Housing (Cat Y) 

1161   KWH/Unit     (Est) X 2B1   Units = 326241    X Rate A 

(FDA) 

0.06927     =   iit 22598.71 

ib-Standard Housing - Kht (Cat Z) 

900   KWH/Unit     (Est) X 6   Units = 5400   X Rate A        0.07589    =   SSS 
(FDA) 

409.81 

Total SB Family Housing 
Total SB FH w/o KMC 

419B517 
4193117 

** t       290867.03 
*• S      290457.22 



Scho-field Barracks Electric Meter Readings - Sheet 1 
I iupdate every FY) 

Month,CY   :      Sep-89 FY: 69 HEC0 fuel oil rate    : -0.02578 Rate A      : 0.09210 
Read'g ate: HELC0 fuel oi! 1 rate   : -0.01845 Rate B      : 0.09710 

Location Reading Meter Present Previous Mult. Computed Interval KWH Per KWH Per diff 
No. No. Reading Reading Factor Consump. 

(KWH) 

Between 
Readings 

30.4 

Days 
30.4 

Days 
tt) 

(Days) Last Month 

100 Area Nr Bldg 111 1 2045 3281 2983 120 35760 28 38,B25 28,424 36.6 

300 Area Nr Bldg 321 2 BB96 3205 1926 10 12790 23 13,886 12,046 15.3 

1300 Area Nr Bldg 1320 3 6219 5117 4990 1800 228600- 28 248,194 230,280 7.8 
1400 Area Nr Bldg 1320 4 154 8959 8787 1200 206400 28 224,091 209,760 6.8 
SB Substation-Ckt 20 5 900 0 0 2771 0 28 0 0 0.0 
SB Substation-Ckt 21 6 651 981 504 2771 1321767 26 1,435,061 1,769,006 -16.9 

S3 Suostation-rtain 7 6184 8874 8555" 32000 10206000 28 : U,0B2,971 1 ;0,9B4,533 0.9 
Solomon School B 4729 B979 8821 160 25280 2B 27,447 10,741 155.5 

Solomon School 9 7529 3447 3373 40 2960 28 3,214 2,128 51.0 

1300 Area Nr Bldg 1370 10 8897 6370 5330 10 10400 26 11,291 10,817 4.4 
1900 Area Nr Bldg 19B3 11 145 4223 4002 1200 265200 28 287,931 278,160 3.5 
3000 Area Nr Bldg 3930 12 147 2230 2165 1200 7BO00 2B 64,686 95,760 -11.6 

Area I UH Melding Shop 13 1879 3818 2777 1 1041 28 1,130 1,078 4.8 
^ea ! UH Welding Shop 14 3470 5B8 587 100 100 28 109 633 -82.6 

Wß Area Nr Bldg T-B22 15 6979 1637 1543 160 15040 28 16,329 15,608 3.3 
WoO Area Nr £Hc Clue •»16 6218 8630 6314 1800 928800 26 1,008,411 964,440 4.6 
Keleoano Mil Res 17 8177 2984 2B84 1000 100000 28 108,571 130,467 -16.3 

3000 Area Nr Bldg 3611 18 6223 5308 4B70 1200 525600 26 570,651 522,880 9.1 
Comasssary 19 1514 4271 4047 1200 268800 28 291,840 304,000 -4.0 

First Hawaiian Bank 20 1545 6818 6630 40 7520 28 8,165 7,397 10.4 

SB Sewage Trtmt Plant 21 7178 2097 1617 600 2BBÖ00 23 312,686 173,280 80.5 

WAFB Aviation Fac 22 4193 1889 1663 60 13560 23 14,722 18,696 -21.3 

South Ramp WAFB 23 4734 95410 95354 1 56 23 61 171 -64.3 

SFTS WAFB 24 807 7678 7208 80 37600 26 40,823 42,864 -4.8 

SFTS UAFB 25 676 6176 5875 1 301 23 327 367 -10.9 

Bldg 114 WAFB 24 3782 437 .    433 1 4 26 4 11 -63.6 

Mauna Kapu 27 5041 6045 5407 1 638 26 746 1,383 -46.3 

QUAD A 28 6971 10010 9258 240 180480 28 195,950 202,768 -3.4 

QUAD A 29 8004 10207 9714 160 7B880 23 65,641 80,053 7.0 
Heleaano, Bldg 300 30 2566 10008 9999 200 1600 26 1,954 2,027 -3.6 

Kunia Tunnel 31 6611 1490 1200 4000 1160000 28 1,259,429 1,226,133 2.7 
Area I 32 4550 808 781 1200 32400 23 35,177 38,000 -7.4 

Bldg T-300, WAFB 33 6093 2162 2153 120 1060 28 1,173 1,064 10.2 

Bldg 1020,WAFB 34 B619 9641 9612 120 3460 23 3,778 3,496 B.l 



Barracks Family Housing Reimbursements 

:       Sep-89 FY: 89 

Housing 1970 tr After (Cat N) 

Units Reading KWH-Meas Adj. Factor Billing KWH/ 

Metered No. or Est. (Tot units/Mtrd units) Qty (KWH) Unit 

208 Estimate 326976 215             208 337980 1572 
208 11 265200 300             208 382500 1275 
497 16 928800 640             497 1196040 1869 

Total Cat (N) +•*****• 1916520 KWH X 0.06632     = Sit 127103.61 

Housing 1950-1969 - (Cat X) - Schneid Barracks (Rate A-F0A) 

Units Reading KWH-Meas Adj. Factor Billing KWH/ 

Meter ed No. or Est. Dty (KWH) Unit 

112 * 12 143584 1282 
^^320 18 525600 1643 
M  >224 4 206400 921 
^^ 492 Estimate 6566B8 1335 

1148 1532272 2140 /MB 2B56326 1335 

Sub-total 1 Cat (X)    : 2B56326 KWH X 0.06632     = 

(Rate A-F0A) 

m 1B9431.54 

Units KWH/Unit Billing Rate A        Cost(i) 
Metered (Est) Dty(KWH) (F0A) 

32 1335 42720      0.06632      2833.19 

Sub-total 2 Cat (X)    :        42720   KWH,     *        2833.19 

Total Cat (X) **•*•*«     2899046   KWH,     *     192264.73 

Public Housing (Cat Y) 

1469   KWH/Unit     (Est) X 2B1   Units = 4127B9   X Rate A        0.06632     =   Sit        27376.17 
(F0A) 

andard Housing - KMC (Cat Z) 

900 KWH/Unit  (Est) X 6 Units = 5400 X Rate A 
(F0A) 

0.07365  = StS 397.71 

Total 5B Family Housing     5233755 
Total SB FH H/O KMC        5228355 

« t       347142.22 
« $      346744.51 
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^ 

field Barracks Electric Meter Readings - Sheet 1 ^ 
(update every FY) 

;h,CY   J      Jan-B9 FY: 89 HECO fuel oil rate    : -0.03291 Rate A      : 0.09210 

I'g dte: HELCO fuel oil rate   : -0.02121 Rate B      : 0.09710 ^ 

it ion Reading Meter Present Previous Mult. Computed Interval KWH Per KWH Per diff 
No. No. Reading Reading Factor Consuap. 

(KWH) 

Between 
Readings 

30.4 
Days 

30.4 

Days 
il) "> 

(Days) Last Month 
*"> 

Area Nr Bldg 111 1 20A5 1345 1227 120 14160 16 26,904 28,020 -4.0 
Area Nr Bldg 321 2 B896 2573 1829 10 7A40 16 14,136 13,887 1.8 

3 Area Mr Bldg 1320 3 6219 4114 4048 1800 118800 16 225,720 293,392 -23.1 '"S 
D Area Nr Bldg 1320 4 154 7578 7485 1200 111600 16 212,040 219,656 -3.5 

Substation-Ckt 20 5 1100 5498 4362 600 681600 16 1,295,040 1,558,938 -16.9 

Substation-Ckt 21 6 1099 7089 7089 600 0 16 0 0 0.0 •"•> 

Substation-Main 7 6184 6341 6172 32000 5408000 16 10,275,200 10,204,051 0.7 
oma\ School 8 A729 7945 7B51 160 15040 16 28,576 19,353 47.7 

c«on School 9 7529 2913 2872 40 1640 16 3,116 103 2925.2 •-> 

0 Area Nr Bldg 1370 10 8897 7587 6996 10 5910 16 11,229 11,047 1.6 
0 Area Nr Bldg 1983 11 145 2341 2210 1200 157200 16 298,680 293,392 l.B 
0 Area Nr Bldg 3930 12 147 1581 1533 1200 55200 16 104,880 110,992 -5.5 --> 

!a I UH «elding Shop 13 1B79 37B0 2922 1 858 16 1,630 1,153 41.4 

r^ftkWelding Shop 1A 3470 557 554 100 300 16 < 570 323 76.5 

)fl m Bldg T-B22 15 6979 861 818 160 6880 16 13,072 15,834 -17.4 
*-* 

XllPwMr (He Club It 6218 5387 5180 1800 372600 16 707,940 416,803 69.9 

ietano Mil Res 17 8177 2079 2012 1000 67000 16 127,300 114,AB5 11.2 
X) Area Nr Bldg 3611 18 6223 1702 1454 1200 297600 16 565,440 571,261 -1.0 

<* 

»•issary 19 1514 2321 2219 1200 122400 16 232,560 189,386 22.8 
'st Hawaiian Bank 20 1545 5564 5496 40 2720 16 5,168 8,357 -38.2 
Senag« Trtrt Plant 21 7178 9073 8877 600 117600 16 223,440 215,775 3.6 

*- 

FB Aviation Fac 22 4193 9822 9694 60 7680 16 14,592 11,565 26.2 
uth Raup WAFB 23 4734 94887 94B37 1 50 16 95 80 1B.B 
TS WAFB 2A B07 4141 3957 BO 14720 16 27,968 24,993 11.9 ** 

TS WAFB 25 676 3151 2919 1 232 16 441 309 42.7 
dg 11* WAFB 26 3782 370 366 1 4 16 •     8 8 0.0 
una Kapu 27 5041 2789 2394 1 395 16 751 332 126.2 

r* 

AD A 28 6971 3788 3376 240 98880 16 187,872 150,422 24.9 
AD A 29 B004 6236 5970 160 42560 16 80,B64 76,B93 5.2 
•le*ano, Bldg 300 30 2566 9931 9927 200 BOO 16 1,520 1,294 17.5 

f 

inia Tunnel 31 6611 9170 8995 4000 700000 16 1,330,000 561,430 136.9 
•ea I 32 4550 593 580 1200 •15600 16 29,640 28,718 3.2 
dg T-300, WAFB 33 6093 9662 9588 120 BB80 16 16,872 1,552 987.1 r 

dg 1020.WAFB 3A 8619 9662 9659 120 360 16 68A 8,150 -91.6 



A48-K101 
Scherfield Barracks Faiiily Housing Reimbursements 

Month,CY   :      Jan-89 FY: B9 

1. Public Housing 1970 I After (Cat N) 

Units      Reading   KWH-tteas Adj. Factor 
Metered No.      or Est. (Tot units/Mtrd units) 

Billing 
Qty (KUH) 

KWH/ 
Unit 

FY71 

FY72 

FY73 

208    Estimate 
208 11 
497 16 

156624 
157200 
372600 

215 
300 
640 

208 

208 

497 

161895 
226731 
479807 

Total Cat IN) niiini      868433 

753 
756 
750 

KUH X 0.05919 stt 51402.55 

2. Public Housing 1950-1969 - (Cat X) - Schofield Barracks 

Units       Reading    KWrHteas Adj. Factor 

ftetered No. or Est. 

(Rate A-FQA) 

Billing 
Oty (KWH) 

KWH7 
Unit 

3000 Area 112 * 12 79968 

3000 Area 320 18 297600 
1400 Area 224 4 111600 

1300+1400 492 Estimate 366876 

Sub-Total 1148 
J 

856044 2140 /114S 1595761 

Sub-total 1 Cat (X)   :     1595761 

Location        Units      KWH/Unit      Billing      Rate A       Coit(t) 
tetered (Est)       Qty(KWH) (FDA) 

HeleaanD 32 746 23872      0.05919      1412.98 

Sub-total 2 Cat (X)   : 

Total Cat (X) »mm 

714 
930 
498 
746 

746 

KWH X 0.05919     »   ttt 
(Rate A-fOA) 

94453.09 

23872   KWH,     $        1412.98 

1619633   KUH,     $      95866.07 

3. Other Public Housing (Cat Y) 

B21   KWH/Unit     (Est) X 281   Units 230701   X Rate A       0.05919    =   ttt        13655.19 
(FDA) 

4. Sub-Standard Housing - KMC (Cat 2) 

900 KWH/Unit  (Est) X 6   Units = 5400   X Rate A 
(FOA) 

0.07089 ttt 382.81 

Total SB Family Housing 2724167 
Total SB FH */o KMC 2718767 

«   $       161306.62 
«   *      160923.81 

•**mp~mr*>~*im 



ofield Barracks Electric Meter Readings - Sheet 1 

w (update every FY) 
w „h.CY   J      Mar-B9 FY: B9 1 €CQ fuel oil rate    : -0.02899 Rate A      ; 0.09210 
nead'g dte: 1 HELC0 fuel oil : rate   : -0.02826 Rate B      : 0.09710 

Location Reading Meter Present Previous Mult. Coaputed Interval KWH Per KWH Per diH 
No. No. Reading Reading Factor Consuap. 

(KWH) 
Between 

Readings 
(Days) 

30.4 
Days 

1 

30.4 
Days 

Last Month 

(1) 

100 Area Nr Bldg 111 1 2045 1804 1596 120 24960 28 27,099 28,614 -5.3 
300 Area Nr Bldg 321 2 8896 5274 4041 10 12330 28 13,387 13,946 -4.0 
1300 Area Nr Bldg 1320 3 6219 4357 4239 1800 212400 28 230,606 213,750 7.9 
1400 Area Nr Bldg 1320 4 154 7922 7756 1200 199200 28 216,274 202,920 6.6 
SB Substation-Ckt 20 5 1100 9279 7468 600 1086600 28 1,179,737 1,122,900 5.1 
SB Substation-Ckt 21 6 1099 7089 7089 600 0 28 0 .0 0.0 
SB Substation-Main 7 61G4 6941 6666 320Ö0 8800000 28 9,554,286 9,880,000 -3.3 
Solonon School B 4729 8237 8114 160 19680 26 21,367 25,688 -16.8 
Solofflon School 9 7529 3058 2992 40 2640 28 2,666 3,002 -4.5 
1300 Area Nr Bldg 1370 10 Bfi97 9823 B796 10 10270 28 11,150 11,486 -2.9 
1900 Area Nr Bldg 1993 11 145 2819 2598   * 12O0 265200 28 287,931 292,980 -1.7 
3000 Area Nr Bldg 3930 12 147 1751 1675 1200 91200 28 99,017 107,160 -7.6 
Area I UH Welding Shop 13 1879 6857 5630 1 1227 28 1,332 1,758 -24.2 
Area I UH Welding Snap 14 3470 568 566 100 200 28 217 855 -74.6 
800 Area Nr Bldg T-822 15 6979 1062 973 160 14240 28 15,461 17,024 -9.2 
9000 Area Nr Oic Club 16 6218 6153 5780 1BO0 671400 28 728,949 672,030 8.5 
Heleaano Mil Res 17 8177 2287 2203 1000 B4Ö00 28 91,200 117,800 -22.6 
£|O0 Area Nr Bldg 3611 18 6223 2623 2219 1200 484800 28 526,354 539,380 -10.7 

Äaissary 1? 1514 2875 2661 1200 256800 28 278,811 387,600 -28.1 
Prst Hawaiian Bank 20 1545 5840 5701 40 5560 28 6,037 5,206 16.0 
SB Sewage Trtat Plant 21 7178 9778 9456 600 193200 28 209,760 218,310 -3.9 
WAFB Aviation Fac 22 4193 296 14 60 16920 28 18,370 10,944 67.9 
South Raap WAFB 23 4734 95025 94968 1 57 2B 62 77 -19.5 
SFTS WAFB 24 807 4717 4346 80 29680 28 32,224 15,580 106.8 
SFTS WAFB 25 676 3959 3585 1 374 28 406 412 -1.5 
Bldg 114 WAFB 26 3782 383 376 1 7 28 8 6 33.3 
Raima Kapu 27 5041 3389 3031 1 358 28 389 230 69.1 
QUAD A 28 6971 5248 4551 240 167280 28 181,618 173,964 4.4 
QUAD A 29 BOÖ4 7202 6744 160 73280 28. 79,561 77,216 3.0 
Heleaano, Bldg 300 30 2566 9954 9944 200 2000 28 2,171 2,470 -12.1 
Kunia Tunnel 31 6611 9728 9442 4000 1144000 28 1,242,057 1,033,600 20.2 
Area X 32 4550 638 615 1200 27600 28 29,966 25,080 19.5 
Bldg T-300, WAFB 33 6093 2101 2092 120 1080 28 1,173 1,026 14.3 
Bldg 1020,WAFB 34 6619 9660 9662 120 0 28 0 9,500 -100.0 

^WMPffl-s^^ fftww" wi 



A4b ...A 
Schofield Barracks Family Housing Rei»burse*ents 

Month,CY   :      Har-89 FY: 8? 

1. Public Housing 1970 & After (Cat N) 

Units 
Metered 

Reading 
No. 

KWH-rteas 
or Est. 

Adj. Factor 
(Tot untts/Mtrd units) 

Billing 
Bty (KWH) 

KWH/ 

Unit 

T71                      208 
Y72                      208 
Y73                      497 

Estimate 

11 

16 

273104 

265200 

671400 

215            208 
3O0             208 
640             497 

282295 
382500 
864579 

1313 
1275 
1351 

Total Cat (N) ******** 1529374 KWH X 0.06311 = m 96518.79 

. Public Housing 1950-1969 - (Cat X) - Schcrfield Barracks 
* 

(Rate A-FOA) 

Units 
Metered 

Reading 

No. 
KWH-Meas 
or Est. 

Adj. Factor Billing 
Bty (KWH) 

KWH/ 

Unit 

r 

)00 Area              112 
)00 Area               320 
m±ea              224 
''Am 

* 12 
18 

4 

Estimate 

134624 

484800 

199200 
613968 

1202 
1515 
889 

1248 

b^ti              1148 1432592 2140 /U48 2670511 1248 

Sub-total 1 Cat (X)   : 2670511 KWH X 0.06311 
(Rate A-FDA) 

- tu 168535.95 

xation       Units 
Metered 

KWH/Unit 
(Est) 

Billing 
Bty(KWH) 

Rate A       Costt*) 
(FOA) 

emano                 32 124S 39936 0.06311       2520.36 

Sub-total 2 Cat (X)   : 39936 KWH,     * 2520.36 

Total Cat (X) ******** 2710447 KWH,     * 171056.31 

Other Public Housing (Cat Y) 

1373 KWH/Unit (Est) X 281   Units = 385813 X Rate A 

(FOA) 

0.06311 = sts 24348.66 

Sub-Standard Housing - KMC (Cat Z) 

900   KWH/Unit     (Est) X 
3, 
/ Units * 5400 X Rate A 

(FOA) 

0.06384 - m 344.74 

• 
Total SB Faaily Housing 4631034 
Total SB FH H/O Kht 4625634 

**   t       292268.50 
**   t       291923.76 

HiMIOMltMtti•**»**•• 



ofield Barracks Electric Meter Readings - Sheet 1 
(update every FY) 

ch.CV   :      Apr-89 FY: 89 HECO fuel oil rate     : -0.02630 Rate A      : 0.09210 
Read'g dte: HELCO fuel oil rate   : -0.02305 Rate B      : 0.09710 

Location Reading Meter Present Previous Mult. Coeputed Interval KWH Per KWH Per diff 
No. No. Reading Reading Factor Consuap. 

(KWH) 

Between 
Readings 

30.4 
Days 

30.4 
Days 

m 

(Days) Last Month 

100 Area Nr Bldg 111 1 2045 2031 1804 120 27240 30 27,603 27,099 1.9 
300 Area Nr Bldg 321 2 8896 6661 5274 10 13870 30 14,055 13,387 5.0 
1300 Area Nr Bldg 1320 3 6219 4460 4357 1800 185400 30 1B7.872 230,606 -18.5 
1400 Area Nr Bldg 1320 4 154 8105 7922 1200 219600 30 222,528 216,274 2.9 
SB Substation-Ckt 20 5 1100 11215 9279 600 1161600 30 1,177,088 1,179,737 -0.2 
SB Substation-Ckt 21 6 1099 7089 7089 600 0 so- 0 0 0.0 
SB Substation-Main 7 6184 7253 6941 32000 9984000 so 10,317,120 9,554,286 5.9 
Solomon School B 4729 8424 8237 160 29920 30 30,319 21,367 41.9 

Solomon School 9 7529 3146 3058 40 3520 30 3,567 2,866 24.5 

1300 Area Nr Bldg 1370 10 8897 11042 9823   , 10 12190 30 12,353 11,150 10.8 

1900 Area Nr Bldg 1983 11 145 3059 2819 1200 288000 30 291,840 287,931 1.4 

3000 Area Nr Bldg 3930 12 147 1841 1751 1200 108000 30 109,440 99,017 10.5 

Area I UH Welding Shop 13 1879 7922 6857 1 1065 30 1,079 1,332 -19.0 

Area I UH Welding Shop 14 3470 570 568 100 200 30 203 217 -6.5 

BOO Area Nr Bldg T-B22 15 6979 1168 1062 160 16960 30 17.1B6 15,461 11.2 

9000 Area Nr Ofc Club 16 6218 6557 6153 1800 727200 30 736,896 728,949 1.1 

Heleaano Mil Res 17 8177 -2361-rf^    2287 1000 14000 30 14,187 91,200 -84.4 

Aft) Area Nr Bldg 3611 18 6223 3111 2623 1200 585600 30 593,408 526,354 12.7 

Br.iss*ry -19 1514 3103 2875 1200 273600 30 277,248 278,811 -0.6 

Wrst Hawaiian Bank 20 1545 5997 5840 40 6280 30 6,364 6,037 5.4 

SB Sewage Trt»t Plant 21 7178 10138 9778 600 216000 30 218,880 209,760 4.3 

WAFB Aviation Fac 22 4193 407 296 60 6660 30 6,749 18,370 -63.3 
South Ramp WAFB 23 4734 95094 95025 1 69 30 70 62 12.9 

SFTS WAFB 24 807 5152 4717 80 34B00 30 35,264 32,224 9.4 

SFTS WAFB 25 676 4397 3959 1 438 30 444 406 9.4 

Bldg 114 WAFB 26 3782 391 383 1 8 30 8 8 0.0 

Mauna Kapu 27 5041 3663 3389 1 274 31 269 3B9 -30.8 

DUAD A 28 6971 5907 5248 240 158160 30 160,269 181,618 -11.8 

QUAD A 29 8004 7689 7202 160 77920 30 78,959 79,561 -0.8 

Helesano, Bldg 300 30 2566 9963 9954 200 1800 30 1,824 2,171 -16.0 

Kunia Tunnel 31 2566 10022 9728 4000 1176000 30 1,191,680 1,242,057 -4.1 

Area 1 32 4550 660 638 1200 26400 30 26,752 29,966 -10.7 

Bldg T-300, WAFB 33 6093 2110 2101 120 1080 30 1,094 1,173 -6.7 

Bldg 1020,WAFB 34 8619 9656 9652 120 480 30 486 0 0.0 



•K101 
.ofield Barracks Faaily Housing Reiaburse«ents 

Month,CY   :      Apr-89 FY: 89 

1. Public Housing 1970 k After (Cat N) 

Units Reading KWH-Heas            Adj. Factor Billing KWH/ 

Hetered No. or Est.  (Tot units/rttrd units) Qty (KWH) Unit 

FY71 203 Estimate 296192             215             208 306160 1424 
FY72 208 11 288000             300             208 415385 1385 
rm 497 16 727200             640             497 936435 1463 

Total Cat IN) ******** 1657980 KWH X 0.06580 Sit      109095. 

2. Public Housing 1950-1969 - (Cat X) - Scho-field Barracks 

Units       Reading    KWH-teas Adj. Factor 
hetered No. or Est. 

(Rate A-F0A) 

Billing 
Dty (KWH) 

KWH/ 
Unit 

3000 Area 112 * 12 157360 
3000 Area 320 18 585600 
1400 Area 224 4 219600 
1300+1400 492 Estimate 721920 

ÄTotal 1148 v 1684480           2140 /1148 

Bub-total 1 Cat (X) 

3140059 

3140059 

1405 
1B30 
980 

1467 

1467 

KWH X        0.06580 
(Rate A-FDA) 

=   m      206615. 

Location       Units      KWH/Unit      Billing      Rate A       Cost(t) 
hetered        (Est)      Dty(KWH)        (FOA) 

Heleaano 32 1467 46944      0.06580      3088.92 

Sub-total 2 Cat (X)   : 

Total Cat (X) ******** 

46944 KWH,  *   3088.92- 

31B7003 KWH,  $ 209704.BO 

3. Other Public Housing (Cat Y) 

1614 KWH/Unit  (Est) X 281 Units =    453534 X Rate A   0.06580 = M       29842.54 
(FOA) 

4. Sub-Standard Housing - KttC (Cat 2) 

900   KWH/Unit     (Est) X 6   Units = 5400   X Rate A 
(FOA) 

0.06905     =   «$ 372.87 

Total SB Faaily Housing 5303917 
Total SB FH w/c KflC 5298517 

**   i      349015.29 
*•   t      346642.42 

«*npg»^;jirrg2^rgg^ T 



* 

chcrfield Barracks Electric Meter Readings - Sheet 1 

I (update every FY) 
"Month,CY   :      Jun-B9 FY: HECÜ fuel oil rate    : -0.021B3 Rate A      : 0.09210 
Read'g dte: HELCO fuel oi rate   ; -0.02067 Rate B      : 0.09710 

Location Reading Meter Present Previous Mult. Computed Interval KWH Per KWH Per diff 
No. No. Reading Reading Factor Consump. 

(KWH) 
Between 

Readings 

(Days) 

30.4 
Days 

30.4 
Days 

Last Month 

at 

100 Area Nr Bldg 111 1 2045 2486 2251 120 28200 30 28,576 28,663 -0.3 
300 Area Nr Bldg 321 2 8896 9295 7928 10 13670 30 13,852 13,756 0.7 
1300 Area Nr Bldg 1320 3 6219 4766 4666 1800 180000 30 182,400 207,154 -11.9 
1400 Area Nr Bldg 1320 4 154 8432 8267 1200 198000 30 200,640 211,063 -4.9 
SB Substation-Ckt 20 5 1100 4302 3036 600 759600 30 769,728 1,186,251 -35.1 
SB Substation-Ckt 21 6 1099 2954 2089 600 519000 30 525,920 0 0.0 
SB Substation-Main 7 6164 7870 7545 32000 10400000 30 10,538,667 10,144,914 3.9 
Solomon School 8 4729 8683 8573 160 17600 30 17,835 25,883 -31.1 
Solomon School 9 7529 3272 3211 40 2440 30 2,473 2,823 -12.4 
1300 Area Nr Bldg 1370 10 8897 3117 213Q 10 9870 30 10,002 11,813 -15.3 
1900 Area Nr Bldg 1983 11 145 3515 3284 12O0 277200 30 280,896 293,143 -4.2 
3000 Area Nr Bldg 3930 12 147 1999 1918 1200 97200 30 98,496 100,320 -1.8 
Area I UH Welding Shop 13 1879 9212 8873 1 339 30 344 1,033 -66.7 
Area I UH Welding Shop 14 3470 578 576 100 200 30 203 651 -63.8 
800 Area Nr Bldg T-B22 15 6979 1355 1262 160 14880 30 15,078 16,329 -7.7 
90Ö0 Area Nr D-fc Club 16 6218 7376 6966 1800 738000 30 747,840 738,720 1.2 
Helemano Mil Res 17 8177 2636 2512 1000 124000 30 125,653 120,514 4.3 
|p00 Area Nr Bldg 3611 18 6223 3965 3533 1200 51B400 30 525,312 549,B06 -4.5 
Wbtmi ssary J   19 1514 3556 3308 1200 297600 30 301,568 267,086 12.9 
First Hawaiian Bank 20 1545 6340 6151 40 7560 30 7,661 6,688 14.5 
SB Sewage Trtmt Plant 21 7178 798 445 600 211800 30 214,624 199,939 7.3 
WAFB Aviation Fac 22 4193 1075 746 60 19740 30 20,003 21,432 -6.7 
South Ramp WAFB 23 4734 95219 95155 1 64 30 65 66 -1.5 
SFTS WAFB 24 807 6147 5611 80 42880 30 43,452 39,867 9.0 
SFTS WAFB 25 676 5175 4768 1 407 30 412 403 2.2 
Bldg 114 WAFB 26 37B2 413 402 1 11 30 11 12 -8.3 
Mauna Kapu 27 5041 4776 3932 1 B44 30 855 292 192.8 
QUAD A 28 6971 7538 6735 240 192720 30 195,290 192,302 1.6 
QUAD A 29 8004 8688 8175 160 82080 30 83,174 84,425 -1.5 
Helemano, Bldg 300 30 2566 9985 9975 200 2000 30 2,027 2,606 -22.2 
Kunia Tunnel 31 6611 594 303 4000 1164000 30 1,179,520 1,220,343 -3.3 
Area X 32 4550 713 682 1200 37200 30 37,696 28,663 31.5 
Bldg T-3O0, WAFB 33 6093 2121 2117 120 480 30 486 912 -46.7 
Bldg 1020,WAFB 34 B619 9660 9652 120 960 30 

30 

973 521 86.8 



-K101 
tfield Barracks Family Housing Reimbursements 

:h,CY   :      Jun-89 FY: 

>ublic Housing 1970 i After (Cat N) 

Units Reading KWH-Meas Adj. Factor Billing KWH/ 

Metered No. or Est. (Tot units/Mtrd units) Oty (KWH) Unit 

1 208 Estimate 293072 215            208 302935 1409 
-i 20B 11 277200 300            208 399808 1333 
3 497 16 738000 640            497 950342 1485 

Total Cat (N) ««+*« 16530B5 KWH X        0.07027     = *** 116162.28 

Public Housing 1950-1969 - (Cat X) - Schofield Barracks ^ (Rate A-F0A) 

Units Reading KWH-Meas Adj. Factor Billing KWH/ 

Meter ed No. or Est. ßty (KWH) Unit 

0 Area 112 * 12 140224 1252 
0 Area 320 IB 518400 1620 

°4B ̂            224 4 198000 884 r 

>• 
1           492 Estimate 642468 1306 

-Total 1148 1499092 2140 /1148 2794475 1306 

Sub-total 1 Cat (X)    : 2794475 KWH X        0.07027     = 
(Rate A-F0A) 

*** 196367.76 

ration Units 
Metered 

KWH/Unit 
(Est) 

Billing 
Qty(KWH) 

Rate A        Cost»*) 
(FDA) 

emano 32 1306 41792      0.07027      2936.72 

Sub-total 2 Cat (X)    :        41792   KWH,     *        2936.72 

Total Cat (X) ««+«+*    2836267   KWH,     *     199304.48 

Dther Public Housing (Cat Y) 

1437   KWH/Unit     (Est) X 281   Units = 403797   X Rate A        0.07027     =   ***        28374.B2 
(FDA) 

Sub-Standard Housing - KMC (Cat Z) 

900   KWH/Unit     (Est) X 6 Units 5400 X Rate A   0.07143 = *» 
(F0A) 

385.72 

-*• 
Total SB Family Housing 
Total SB FH n/o KMC 

4B9B549 
4893149 

••   *       344227.30 
K   *      343841.58 



Scno-field Barracks Electric Meter Readings - Sheet 1 
(update every FY) 

Month,CY   :      Jul-89 FY: 89 \ €C0 fuel oil rate     : -0.02010 1 Rate A      : 0.09210 
Read'g dte: 1 £LC0 fuel oi; 1 rate   ; -0.01513 / Rate B      : 0.09710 

Location Reading Meter Present Previous Mult. Computed Interval KWH Per KWH Per diH 
No. No. Reading Reading Factor Consump. 

(KWH) 
Between 

Readings 

30.4 

Days 

30.4 

Days 

a) 

(Days) Last Month 

100 Area Nr Bldg 111 1 2045 2796 2486 120 37200 37 30,564 28,576 7.0 
300 Area Nr Bldg 321 2 8896 10975 9295 10 16800 37 13,803 13,852 -0.4 
1300 Area Mr Bldg 1320 3 6219 4889 4766 1800 221400 37 181,907 182,400 -0.3 
1400 Area Nr Bldg 1320 4 154 8649 8432 1200 260400 37 213,950 200,640 6.6 
SB Substation-Ckt 20 5 1100 5326 4302 600 614400 34 549,346 769,728 -28.6 
SB Substation-Ckt 21 6 1099 4189 2954 600 741000 33 682,618 525,920 29.8 
SB Sub5tation-Main 1 6184 8284 7870 32000 13248000 37 10,884,843 10,538,667 3.3 
Solomon School e   • 4729 8768 8683 *     160 13600 37 11,174 17,835 -37.3 
Solomon School 9 7529 3331 3272 40 2360 37 1,939 2,473 -21.6 
1300 Area Nr Bldg 1370 10 8897 4476 3117 10 13590 37 11,166 10,002 11.6 
1900 Area Nr Bldg 19S3 li 145 3819 3515 1200 364800 37 299,728 280,896 6.7 
3000 Area Nr Bldg 3930 12 147 2102 1999 1200 123600 37 101,552 98,496 3.1 
Area 1 UH Welding Shop 13 1879 1926 9212 1 0 37 0 344 • -100.0 
Area I UH Welding Shop 14 3470 582 578 100 400 37 329 203 62.1 

-"jyrea Nr Bldg T-S22 15 6979 1465 1355 160 17600 37 14,461 15,078 -4.1 
1  l-ea Nr 0-fc Club 16 6218 7891 7376 1800 927000 37 761,643 747,840 1.8 
I^P&IQ Mil Res 17' B177 2781 2636 1000 145000 37 119,135 125,653 -5.2 
3000 Area Nr Bldg 3611 IB 6223 4526 3965 1200 673200 37 553,116 525,312 5.3 
Commissary 19 1514 3847 3556 1200 349200 37 286,910 301,568 -4.9 
First Hawaiian Bank 20 1545 6484 6340 40 5760 37 4,733 7,661 -38.2 
SB Sewage Trtmt Plant 21 7178 1389 798 600 354600 37 291,347 214,624 35.7 
WAFB Aviation Fac 22 4193 1417 1075 60 20520 37 . 16.B60 20,003 -15.7 
South Ramp WAFB 23 4734 95219 95219 1 0 37 0 65 -100.0 
SFTS WAFB 24 807 6785 6147 80 51040 37 41,936 43,452 -3.5 
SFTS WAFB 25 676 55B5 5175 1 410 37 337 412 -18.2 
Bldg 114 WAFB 26 3782 424 413 1 11 37 9 11 -18.2 
Mauna Kapu 27 5041 5631 4776 1 855 37 702 B55 -17.9 
QUAD A 28 6971 8591 7538 240 252720 37 207,640 195,290 6.3 
QUAD A 29 8004 9319 8688 160 100960 37 82,951 83,174 -0.3 
Helesano, Bldg 300 30 2566 9991 9985 200 1200 37 986 2,027 -51.4 

Kunia Tunnel 31 6611 958 594 4000 1456000 37 1,196,281 1,179,520 1.4 
Area 1 32 4550 756 713 1200 51600 37 42,396 37,696 12.5 
Bldg T-300, WAFB 33 6093 2146 2121 120 3000 37 2,465 486 407.2 
Bldg 1020,WAFB 34 B619 9647 9634- 120 1560 37 

37 
1,282 973 31.8 



• 1 
.. . KlOl 
Schofield Barracks Family Housing Reimbursements 

Month,CY   :       Jul-B9 FY: 69 

1. Public Housing 1970 t After (Cat N) 

Units Reading KWH-Meas    Adj. Factor Billing KWH/ 
Metered No. or Est. (Tot units/Mtrd units) Qty (KWH) Unit 

FY71        208 Estimate 3764B0     215     20B 389150 1810 
FY72        200 11 364800     300     208 526154 1754 
FY73         497 16 927000     640     497 1193722 1865 

Total Cat (N) m**«« 2109026 KWH X   0.07200 = m 151849.87 

2. Public Housing 1950-1969 - (Cat X) - Schofield Barracks » (Rate A-FDA) 

Units Reading KWH-Meas     Adj. Factor Billing KWH/ 
Metered No. or Est. Qty (KWH) Unit 

3000 Area     112 * 12 183008 1634 
3000 Area     320 18 673200 2104 
1400 Area     224 4 260400 1163 
fcfr-1400      492 Estimate B37456 1702 

BT-Total     3148 1954064    2140 /114B 3642593 1702 

Sub-total 1 Cat (X) : 3642593 KWH X   0.07200 = 
(Rate A-FDA) 

as 262266.70 

Location       Units      KWH/Unit      Billing      Rate A       Cost(J) 
Metered (Est)       Qty(KWH) (FDA) 

Heleoano 32 1702 54464      0.07200      3921.41 

Sub-total 2 Cat (X)    :        54464   KWH,     *       3921.41 

Total Cat (X) ********    3697057   KWH,     *    266188.11 

3. Other Public Housing (Cat Y) 

1872   KWH/Unit     (Est) X 281   Units = 526032   X Rate A 
(FDA) 

0.07200    =   W 37874.30 

4. Sub-Standard Housing - KMC (Cat 2) 

900 KWH/Unit  (Est) X 6   Units = 5400   X Rate A 
(FDA) 

0.07697 m 415.64 

Total SB Family Housing 6337515 
Total SB FH n/o KMC 6332115 

•*   t      456327.92 
**   S      455912.28 

WWW I" ,'.i Wi»nmmmnA-WWW»T*pf*7'TIF* F/fei.i |««H||i r&voBmmmwN9jmmw,vf.Ji*i 
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Schofield Barracks E]ectric Meter Readings - Sheet 1 
(update every FY) 

tenth,CY   :      Aug-S9 FY: B9 HEC0 fuel oil rate    : -O.02283 Rate A 0.09210 
Read'g dte: HELC0 fuel oi! 1 rate   : -0.01621 f late B      : 0.09710 

Location Reading Meter Present Previous Mult. Computed Interval KWH Per KWH Per diff 
No. No. Reading Reading Factor Consuop. 

(KWH) 

Between 
Readings 

30.4 
Days 

30.4 
Days 

11) 

(Days) Last Month 

100 Area Nr Bldg 111 1 2045 2983 2796 120 22440 24 28,424 30,564 -7.0 
300 Area Nr Bldg 321 2 8896 1926 975 10 9510 24 12,046 13,803 -12.7 
1300 Area Nr Bldg 1320 3 6219 4990 48B9 1800 181800 24 230,280 181,907 26.6 
1400 Area Nr Bldg 1320 4 154 8787 8649 1200 165600 24 209,760 213,950 -2.0 
SB Substation-Ckt 20 5 900 0 0 2771 0 24 0 549,346 • -100.0 
SB Substation-Ckt 21 6 651 504 0 2771 1396584 24 1,769,006 682,618 159.2 
SB Substation-Main 7 61B4 8555 8284 * 32000 8672000 24 10,984,533 10,884,843 0.9 

Soloaon School e 4729 8821 8768 160 8480 24 10,741 11,174 -3.9 

Solomon School 9 7529 3373 3331 40 1680 24 2,128 1,939 9.7 

1300 Area Nr Bldg 1370 10 8897 5330 4476 10 8540 24 10,817 11,166 -3.1 

1900 Area Nr Bldg 1983 11 145 4002 3819 1200 219600 24 278,160 299,728 -7.2 

3000 Area Nr Bldg 3930 12 147 2165 2102 1200 75600 24 95,760 101,552 -5.7 

Area I UH Welding Shop 13 1879 2777 1926 1 851 24 1,078 0 0.0 
£jga I UH Welding Shop 14 3470 587 582 100 500 24 633 329 92.4 
M fcba Nr Bldg T-822 15; 6979 1543 1465 160 12480 24 15,808 14,461 9.3 
Spt-ea Nr (He Club 1LJ 621B 8314 7891 1800 761400 24 964,440 761,643 26.6 
HeTemano Mil Res 17 8177 2884 2781 1000 103000 24 130,467 119,135 9.5 

3000 Area Nr Bldg 3611 IB 6223 4870 4526 1200 412800 24 522,880 553,116 -5.5 

Coaaissary 19 1514 4047 3847 1200 240000 24 304,000 286,910 6.0 
First Hawaiian Bank 20 1545 6630 6484 40 5840 24 7,397 4,733 56.3 
SB Sewage Trtot Plant 21 7178 1617 1389 600 136800 24 173,280 291,347 -40.5 

WAFB Aviation Fac 22 4193 1663 1417 60 14760 24 18,696 16,860 10.9 
South Rajnp WAFB 23 4734 95354 95219 1 135 24 171 0 0.0 
SFTS WAFB 24 807 7208 6785 80 33840 24 42.B64 41,936 2.2 

SFTS WAFB 25 676 5875 5585 1 290 24 367 337 8.9 

Bldg 114 WAFB 26 3782 433 424 1 9 24 11 9 22.2 

Manna Kapu 27 5041 6407 5631 1 776 17 1,388 702 97.7 

QUAD A 2B 6971 9258 8591 240 160OB0 24 202,768 207,640 -2.3 

QUAD A 29 8004 9714 9319 160 63200 24 80,053 82,951 -3.5 
Heleoano, Bldg 300 30 2566 9999 9991 200 1600 24 2,027 986 105.6 
Kunia Tunnel 31 6611 1200 95B 4000 96BOO0 24 1,226,133 1,196,281 2.5 
Area X 32 4550 781 756 1200 30000 24 38,000 42,396 -10.4 

Bldg T-300, WAFB 33 6093 2153 2146 120 840 24 1,064 2,465 -56.8 
Bldg 1020,WAFB 34 8619 9670 9647 120 2760 24 

24 
3,496 1,282 172.7 
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CEDRIC D. 0. cHONG & ASSOCIATES, INC. • MECHANICAL & ELECTRICAL ENGINEERS 

SCH11-2.LET 
P89037.02 

November 2, 1989 

Department of the Army 
U.S. Army Engineering District, Honolulu 
Military Branch 
Fort Shafter, Hawaii 96858-5440 

Attention: Mr. David Lindsey 

Gentlemen: 

Energy Savings Opportunity Survey (ESOS) 
of Schofield Barracks Family Housing 

Areas A, D, E, F, I, J, K-l 

Attached is our tentative progress schedule for the completion of work for 
this project. 

Please feel free to call us if you would like further clarification of our 
proposed schedule. 

Sincerely, 

Cedric D. 0. Chong, P. 
President 
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PROGRESS SCHEDULE 

1.0 NOTICE TO PROCEED 

2.0 INTERIM SUBKITTAL 

2.1 Entry Interview 

2.2 Field Survey 

2.3 Exit Interview 

2.4 Analyze ECO's/Prepare Interim Report 

3.0 GOVERNMENT REVIEW 

4.0 PRE-FINAL SUBMITTAL 

5.0 GOVERNMENT REVIEW 

6.0 FINAL SUBMITTAL 

J2A1E 

September 25, 1989 

Sept 25 - Jan 25, 1990 

December 4, 1989 

December 5-28, 1989 

December 29, 1989 

Dec 29, 1989 - Jan 25, 1990 

Jan 26 - Feb 26, 1990 

Feb 26 - Mar 30, 1900 

Mar 30 - Apr 30, 1990 

Apr 30 - May 30, 1990 



CEDRIC D. 0. -rIONG & ASSOCIATES, INC. • MECHA. .CAL & ELECTRICAL ENGINEERS 
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December 5, 1989 x 

Department of the Army 
U.S. Army Engineering District, Honolulu 
Military Branch 
Fort Shafter, Hawaii 96858-5440 

Attention: David Lindsey 

Gentlemen: 

Energy Savings Opportunity Survey (ESOS) 
of Schofield Barracks Family Housing 
Areas A, D, E, F, I, J, K-l 
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Attached is our proposed schedule for the field survey of the family housing. 

Please feel free to call us if you would like to change any of the survey 
dates. 

LK:fa 

Sincerely, 

[ffoel Y^en,   P.E. 
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UILDING  TYPE APARTMENT  BEDROOHS   STORIES  AREA SCHEDULED 
DATE 
FOR 

SURVEY 

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
60 

32-1 

4- 

32-11 2 

> 

! 
I 

12/11/89 
MONDAY 

61 
62 
63 
64 
65 
66 
71 
72 
73 
74 

410 
425 
426 
441 
442 
510 
525 
526 
542 
701 
712 
713 
724 
735 

20-11 

± J- ± 

A 
I 

I 
I 
I 

12/11/89 
MONDAY 

I75 >> 4, 4r >> v> 

Wn 71-1 A,B 4 1 A 12/12/89 
83 1 A,B 1 I 1 TUESDAY 
85 4 v> 4/ ^ 4/ 

12/12/89 
TUESDAY 

V 



BUILDING  TYPE APARTMENT  BEDROOMS STORIES  AREA 

401 
402 
403 
404 
405 
406 
407 
408 
411 
412 
413 
414 
415 
416 
417 
418 

409 
802 
814 
835 

20-111 

57-1 
I 
I 

A,B 

^ 

4^ 

2 

I 
I 

4/ 

1 
I 
I 

SCHEDULED 
DATE 
FOR 

SURVEY 

12/14/89 
THURSDAY 

± 4/ 
D   12/14/89 
|T  THURSDAY 

sU 1 Of 

12/15/89 



BUILDING TYPE APARTMENT BEDROOMS STORIES AREA SCHEDULED 
DATE 
FOR 

SURVEY 

803 20-IV 3 1 J 12/18/89 
804 1 1 MONDAY 
805 ! 1 
806 1 I 
807 1 1 
808 1 ! 
809 1 1 
816 1 1 
817 ! ! 
818 ! 1 
819 i ! 
820 1 ! 
821 1 1 
822 1 i 
823 1 ! 
824 J- sU ^ J, >> 

810 20-V A,B 2 1 J 12/18/89 
811 1 ! 1 I MONDAY 
830 ! ! 1 ! 1 
831 ! i 1 1 ! 
832 ! 1 1 ! 
833 1 1 1 1 1 

^ 844 <!f ± 4> > v> 4. 

W  8°2 57-1 A,B 2 1 J 12/19/89 
814 1 1 1 1 1 TUESDAY 
835 4, J, b b vU ^ 

3401 57-11 A,B 3 2 K-l 12/19/89 
3402 1 1 s 1 ! TUESDAY 
3405 1 1 1 1 1 
3406 1 ! 1 1 1 
3410 1 1 1 1 1 
3411 1 1 1 1 ! 
3413 1 ! 1 1 1 
3414 * ' * * 4> >U NU 

3403 57-111 A,B 3 1 K-l 12/20/89 
3409 1 1 1 1 1 TUESDAY 

1.3418 1 ! 1 1 1 
3419 1 1 1 1 1 
3423 1 1 1 1 1 
3508 1 i 1 1 1 
3515 1 1 1 i ! 

1 3518 >P >k ^ ^ b J/ 



BUILDING TYPE APARTMENT BEDROOMS STORIES AREA SCHEDULED 
DATE 
FOR 

W) SURVEY 

3427 57-IV A.B.C.D 3 2 K-l 12/20/89 
3432 1 A.B.C.D 1 1 1 WEDNESDAY 
3433 ! B.C 1 1 1 1 
3434 \ B.C 1 1 ! 1 
3436 1 B,C 1 1 1 1 
3438 4 B,C v> J- 4, 4^ 

3903 57-IX A,B,C,D 3 2 K-l 12/21/89 
3908 1 1 1 1 1 THURSDAY 
3909 1 1 1 1 1 1 
3910 Jf ^ 4/ 4/ 4* 4/ 

3427 57-V E 2 1 K-l 12/21/89 
3432 1 E 1 ! 1 THURSDAY 
3433 1 A.D 1 1 ? 1 
3434 1 A,D 1 1 1 1 
3436 1 A,D 1 1 * 1 1 
3438 1 A,D 1 1 1 1 
3440 1 A i 1 1 1 
3442 1 A,D 1 1 1 1 
3444 1 E li 1 1 1 
3445 4 A,D <y 4- J' V 

^3430 57-VI A.B.C.D 3 2 K-l 12/22/89 
»608 1 1 1 1 1 FRIDAY 
V3704 1 1 1 1 1 1 

3713 4, 4- 4- 4r 4- 4/ 

3900 57-VII A 2 l K-l 12/22/89 
3904 1 A 1 1 1 FRIDAY 
3905 1 E 1 1 1 1 
3913 1 A 1 1 1 1 
3914 1 E 1 1 1 1 
3916 4/ A 4 4, 4 4 

3900 57-VIII B.C.D.E 3 2 K-l 12/26/89 
3904 1 B.C.D.E 1 1 I TUESDAY 
3905 1 A.B.C.D 1 1 1 1 
3913 4- B.C.D.E 4- 4 J ^ 

3917 60-1 A.B.C.D 2 2 K-l 12/26/89 
3924 1 1 1 1 ! TUESDAY 
3934 1 1 1 1 1 1 
3935 4r ^ J> 4 4r Jy 

3922 60-11 A.B.C.D 4 2 K-l 12/27/89 
3933 1 1 1 1 1 WEDNESDAY 
3936 1 1 1 1 1 1 
3939 <ls J* 4/ 4r V 4/ 
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UILDING  TYPE   APARTMENT BEDROOMS  STORIES  AREA  SCHEDULED 
DATE 
FOR 

SURVEY 

3918 60-111 A.B.C.D 3 2 K-l 12/27/89 
3919 1 1 ! 1 1 WEDNESDAY 
3920 1 I 1 1 1 1 
3921 4r J Jr J< >k >> 



CEDRIC D. COCHONG & ASSOCIATES, INC. . MECHANICAL & ELECTRICAL ENGINEERS 

esos.mtg 
89-037.02 

MEETING MEMORANDUM 

Date:    December 8, 1989 

Project:  Schofield Barracks Family Housing ESOS 

Subject:  Entry Meeting 

Attendees: 

Organization Name 

David Lindsey 
Joel Yuen 
Linda Koyanagi 
James Kenolo 

CEPOD-ED-MI 
Cedric Chong c* Assoc. 
Cedric Chong & Assoc. 
OCFHO-SB 

Phone No. 

438-6938 
847-6557 
847-6557 
655-0642/8943 

The following is a summary of items discussed and actions to be taken: 

1) The troops will be working on a Christmas schedule starting December 
20, 1989.  Due to the holiday season it will be inconvenient for the 
survey to take place during this time.  The field work shall be 
rescheduled to begin on January 8, 1990 and to finish by January 26, 
1989. 

The submittal dates for the study shall be revised to to accommodate 
the delay in the field work.  A new schedule is attached for review & 
approval by the Corps of Engineers and OCFHO-SB. 

2) The survey schedule includes sixteen units of each type to ensure an 
adequate sampling.  Only the first six open units of each type 
available for inspection will actually be surveyed. 

3) The survey shall consist of a short interview of the house resident, 
taking nameplate data on equipment & appliances, and taking 
measurements of hot water temperatures, flow rates, lighting levels, 
equipment amperages, etc.  Housing occupants will not be required to 
move or lift furniture.  The time required to survey each unit will be 
approximately half an hour. 

4) Light Fixtures - Some of the unit types have high ceilings and will 
require the use of 6' ladders to reach the light fixtures (Bldgs 410 
through 835), the other unit ceilings can be accessed using a 4' 
stepladder. Both ladders may be borrowed from OCFHO-SB.  The lamps for 
fluorescent light fixtures are provided by the Government, incandescent 
light bulbs are provided by the resident. 
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5) There are no existing water flow restrictors provided on fixtures. 

6) Central air conditioning provided in some of the officer's quarters 
have been disconnected to save energy. All air conditioning is now 
provided by the occupant (window units). 

7) The following appliances are provided by the Government:  washers, 
dryers, refrigerators, ranges, dishwashers (either built-in or 
portable), and garbage disposals.  The unit types with high ceilings do 
not have range hoods (Bldgs 410 through 835).  All units have existing 
heat pumps, but some are not working and have been disconnected.  None 
of the units to be surveyed have any gas appliances. 

8) Electricity - The Government pays for all electrical bills.  Metering 
is done by areas, not by individual units.  The Corps of Engineers will 
have James Dati provide additional information on how electricity is 
billed.        ^C-"2Sn 

9) The survey shall be conducted between the hours of 9:00 am to 12:00 pm 
and 1:00 pm to 4:00 pra.  Our business card shall be presented to the 
resident as identification.  One team made up of 2 persons shall be 
conducting the survey.  Names and other information on the survey 
personnel were presented to the PDE. 

10) Unit type floor plans were provided by OCFHO-SB.  Mechanical and 
electrical as-builts can be obtained at Wheeler Air Force Base, Bldg 
113 (DFE). 

Respectfully Submitted, 

in, P.E. 
Vice-President 

LK:lk 



PROGRESS SCHEDULE (REVISED) 

TASK 

1.0 NOTICE TO PROCEED 

2.0 INTERIM SUBMITTAL 

2.1 Entry Interview 

2.2 Field Survey 

2.3 Exit Interview 

2.4 Analyze ECO's/Prepare Interim Report 

3.0 GOVERNMENT REVIEW 

4.0 PRE-FINAL SUBMITTAL 

5.0 GOVERNMENT REVIEW 

6.0 FINAL SUBMITTAL 

September 25, 1989 

Sept 25, 1989 - Jan 25, 1990 

December 8, 1989 

Jan 8-25, 1990 

January 25, 1990 

Jan 26 - Feb 26, 1990 

Feb 26 - Mar 26, 1990 

Mar 26 - Apr 30, 1990 

Apr 30 - May 30, 1990 

May 30 - June 30, 1990 



BUILDING  TYPE APARTMENT BEDROOMS  STORIES  AREA SCHEDULED 
DATE 
FOR 

SURVEY 

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
60 

32-1 1/8/90 
MONDAY 

32-11 

4- 

2 

4- 

1 

4/ 

A 

v> 

61 
62 
63 
64 
65 
66 
71 
72 
73 
74 

410 
425 
426 
441 
442 
510 
525 
526 
542 
701 
712 
713 
724 
735 

1/8/90 
MONDAY 

fc 
>U 4/ 4/ 4" 4/ 

P'l 71-1 ' A,B 4 l A 1/9/90 
83 1 A,B 1 1 1 TUESDAY 
85 4- J, 4- 4< 4- 

20-11 1/9/90 
TUESDAY 

4/ 4- 4- 



f UILDING  TYPE APARTMENT BEDROOMS   STORIES   AREA SCHEDULED 
DATE 
FOR 

SURVEY 

1/10/90 
WEDNESDAY 

1/10/90 
WEDNESDAY 

.. 509 20-VI 1/11/90 
THURSDAY 

601 
603 
605 
607 
609 
611 
613 
614 
615 
616 
617 
618 
619 
621 
622 
623 

32-111 

32-IV 4 

4" 

1 F 

1/11/90 
THURSDAY 

>y 

600 
602 
604 
606 
608 
610 
612 
620 
633 

1/11/90 
THURSDAY 

A/ 4- •I 4/ 



r" TYPE APARTMENT BEDROOMS STORIES AREA SCHEDULED 
DATE 
FOR 

SURVEY 

803 20-IV 3 1 J 1/12/90 
804 1 ! 1 1 FRIDAY 
805 ! ! 1 ! 
806 1 1 ! 1 
807 ! i 1 ! 
808 1 1 I 1 
809 1 1 II 1 
816 1 1 1 1 
817 1 1 1 1 
818 I 1 1 1 
819 i 1 1 1 
820 1 1 1 1 
821 1 1 1 i 
822 1 1 1 II 
823 1 1 1 ! 
824 * 4r 4- * 4' * 

810 20-V A,B 2 1 j 1/12/90 
811 1 1 1 i 1 FRIDAY 
830 1 1 1 1 1 1 
831 1 1 1 I i 1 
832 1 i 1 1 i 1 

fc 833 1 I 1 ! 1 1 
m 844 4- 4/ ^ 4/ 4/ 4- 

802 57-1 A,B 2 1 j 1/15/90 
814 1 1 1 1 1 MONDAY 
835 4- 4« * 4- N> 4 

3401 57-11 A,B 3 2 K-l 1/15/90 
3402 1 1 1 ! ! MONDAY 
3405 1 1 1 1 ! 
3406 1 1 1 1 1 
3410 1 1 1 i 1 
3411 1 1 1 1 II 
3413 1 1 1 ! ! 
3414 * * si' 4/ ^ 4/ 

3403 57-111 A,B 3 1 K-l 1/16/90 
3409 1 1 1 1 i TUESDAY 
3418 1 1 1 1 1 
3419 1 1 1 1 1 
3423 1 1 1 1 1 
3508 1 ! 1 1 I 
3515 1 1 1 1 1 
3518 ^ 4- 4- 4- 4/ 4/ 



BUILDING TYPE APARTMENT BEDROOMS STORIES AREA SCHEDULED m DATE 
W) FOR 

SURVEY 

3427 57-IV A .B.C.D 3 2 K-l 1/16/90 
3432 1 A ,B,C,D 1 1 1 TUESDAY 
3433 1 B.C 1 1 1 1 
3434 1 B.C 1 1 1 1 
3436 1 B.C 1 1 1 1 
3438 * B.C * 4/ 4 4/ 

3903 57-IX A .B.C.D 3 2 K-l 1/17/90 
3908 1 1 1 1 1 WEDNESDAY 
3909 1 1 1 1 1 1 
3910 4- 4> J, J> 4- 4/ 

3427 57-V E 2 1 K-l 1/17/90 
3432 1 E 1 1 1 WEDNESDAY 
3433 1 A,D ! 1 1 1 
3434 1 A.D 1 1  * 1 1 
3436 1 A.D 1 1 1 1 
3438 1 A,D 1 1 ! 1 
3440 1 A 1 1 1 1 
3442 1 A.D 1 1 1 1 
3444 1 E 1 1 1 1 
3445 4/ A.D * 4^ 4- 4/ 

»430 57-VI \ B.C.D 3 2 K-l 1/18/90 
^608 1 1 1 I 1 THURSDAY 

3704 1 1 1 1 1 1 
3713 4> b * 4* 4- 4> 

3900 57-VII A 2 1 K-l 1/18/90 
3904 1 A 1 1 1 THURSDAY 
3905 1 E 1 1 1 1 
3913 1 A 1 1 1 1 
3914 1 E 1 1 1 1 
3916 4/ A 4/ 4* ^ 4/ 

3900 57-VIIl B C.D.E 3 2 K-l 1/19/90 
3904 1 B C.D.E 1 1 1 FRIDAY 
3905 1 A B.C.D 1 1 1 1 
3913 1 B C.D.E 1 1 4> 4/ 

3917 60-1 A B.C.D 2 2 K-l 1/19/90 
3924 1 1 i 1 1 FRIDAY 
3934 1 1 I 1 1 1 
3935 4/ 4< 4/ 4- * 4/ 

3922 60-11 A B.C.D 4 2 K-l 1/22/90 
3933 1 1 1 1 ! MONDAY 
3936 1 1 1 1 1 1 

|^939 4/ 4, 4/ i> 4/ 4, 
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BUILDING  TYPE   APARTMENT BEDROOMS  STORIES  AREA  SCHEDULED 
DATE 

| FOR 
1 SURVEY 

3918 
3919 
3920 
3921 

60-111   A.B.C.D 
I        I 
I        I 

* 

K-l   1/22/90 
|    MONDAY 
I       I 

• 

• 



Security Clearance Information for Schofleld Barracks ESOS Field Surveyors 

NAME   

1. 

2. 

[HI Redacted] 3. 

4. 

5. 

Joel Yuen 

Linda Koyanagi 

Joseph Nguyen 

Greffin Asprec 

Rick Espinosa 
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CONSULTING  MECHANICAL  AND   ELECTRICAL  ENGINEERS 
2130-E  North   King   Street,   Honolulu,   Hawaii   96819-4527 
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UNIT  TYPE   71-1 



LOW COST ECO PROPOSAL 

PROJECT TITLE 

Replace Incandescent Lights 

CURRENT SITUATION 

Housing units currently have incandescent light fixtures located 
throughout the quarters.  Incandescent lighting is less efficient than 
fluorescent lights, which can produce the same effective illumination 
with approximately 80% less electrical input. 

PROPOSAL 

Existing incandescent bulbs will be removed and new energy saving 
fluorescent retrofit adapters (ballast and lamp) will be installed in 
the fixture.  Installation of the new fluorescent adapters consists of 
screwing the adapter base into the existing fixture. 

PROJECTED SAVINGS 

Energy savings were determined by unit type.  Savings varied depending 
on the wattage and number of incandescent fixtures in the unit.  A 
summary of energy savings by unit type is shown in the following table: 

Unit if  of Units  X Daily Saving X 365 Days/yr - Annual 
Type in project per Unit Savings 

(KWH/dav) (KWH/vr) 

20-11 14 5.894 30,118 
20-111 122 5.523 245,930 
20-IV 29 6.885 72,878 
20-V 14 4.914 25,110 
32-1 11 0.270 1,084 
32-11 11 0.270 1,084 
32-111 26 6.504 61,728 
32-IV 9 5.780 18,987 
57-1 8 4.832 14,109 
57-11 68 2.220 55,100 
57-111 20 1.860 13,578 
57-IV 136 2.220 110,201 
57-V 102 1.680 62,546 
57-VI 24 2.220 19,447 
57-VII 6 1.680 3,679 
57-VIII 24 2.220 19,447 
57-IX 16 2.220 12,965 
60-1 20 0.270 1,971 
60-11 16 0.270 1,577 
60-111 76 0.270 7,490 
71-1 5 0.360 657 



Total Electrical Savings - 779,691 KWH/yr X 0.003413 MBTU/KWH 
2,661 MBTU/yr 

Total Cost Savings - 779,691 KWH/yr X $0.068/KWH - $53,019/yr 

ESTIMATED CONSTRUCTION COSTS: 

Construction costs varied with the unit type and is summarized as 
follows: 

Unit if  of Units   X ECC ECC 
Type in project per Unit ($) 

($) (KWH/vrl 

20-11 14 835 11,690 
20-111 122 805 98,210 
20-IV 29 890 25,810 
20-V 14 680 9,520 
32-1 11 37 407 
32-11 11 37 407 
32-111 26 1,000 26,000 
32-IV 9 945 8,505 
57-1 8 645 5,160 
57-11 68 370 25,160 
57-111 20 260 5,200 
57-IV 136 370 50,320 
57-V 102 220 22,440 
57-VI 24 370 8,880 
57-VII 6 220 1,320 
57-VIII 24 370 8,880 
57-IX 16 370 5,920 
60-1 20 37 740 
60-11 16 37 592 
60-111 76 37 2,812 
71-1 5 37 185 

Total Estimated Construction Cost - $318,158 (see attached 6< above) 

SIMPLE PAYBACK: 

$318,158/$53,019 - 6.00 

SAVING TO INVESTMENT RATIO (SIR): 

SIR - 1.94 (see attached) 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION: SckJktlci (3^rrc*dtA~  REGION NO.  PROJECT NUMBER  

PROJECT TITLE ftf\a<A     \^hC\^C^{   UAh  "SCAL YEAR_ 

DISCRETE PORTION NAME 

ANALYSIS DATE   /O-j _| I To     ECONOMIC LIFE ^.5"" YEARS PREPARED DY -g^fc 

S 318 ,58 
1.  INVESTMENT COSTS 

A.  CONSTRUCTION COST 
u. si OH Cs.s-j.) __ 
C. DESIGN COST ijo%\ j      3i\ 2lC 
l).  ENERGY CREDIT CALC (U+1B+1C)X.9 I 33o ' li£ 
C.  SALVAGE VALUE OF EXISTING EQUIPMENT ;.    '— 
F.  TOTAL INVESTMENT (ID-IE) I    33&.12C 

?. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST $ DISCOUNTED SAVINGS 

COST     SAVINGS    ANNUAL $ DISCOUNT  DISCOUNTED 
FUEL    S/MBT'JH) MBTU/YR(?) SAVlNGS(J) FACT0K(4) SAV1NGS(5) 

A.  ELEC     %  /?__      LOCI        $ S3,o6o n.i^       SJeJLL£3l 
11.   D1ST      t      V     S  
C. RL'SID J.    J    $  
D. NG    t                  1 $ 
E. COAL  $   S    1 

F. TOTAL   t ^ 3,0(^0 j   Of 1,0*} I 

3. MOa ENERGY SAVINGS (+) / COST (-) 
A. ANNUAL RECURRING (+/-) $    _  

(1) DISCOUNT FACTOR (TABLE 1)  
(?) DISCOUNTED SAVINK/COST (3A X 3A1) $    O  

MOM RECURRING SAVINGS ( + ) / COST (-) 
ITEM    SAVINGS $ ("0   YEAR OF DISCOUNT     DISCOUNTED SAV- 

COST i (-)H) OCCURRENCES) FACTOR (3)  INGS ( + ) C0ST(-)(4) 

a.  % ,    ' ___ S   g> 
b.   J   ______   V   
c.      %       J  

d. TOTAL %  %       Q. 

C  TOTAL NON CNERCY DISCOUNTED SAVINGS ( + ) / COST (-) (3A2+3Do4) $____ 

D.  PROJECT NON ENERGY QUALIFICATION TEST 
(1) ?5x MAX NON ENERGY CALC (2FS X .33) S JL/2.,23-0 

a.  IF 3D! IS <= OR   3C GO TO ITEM 4 ' 
h.  IF 301 JS  3C CALC     SIR = (2FC+3D1) : IF =   
c.  IF .''.nib IS = 1 GO TO ITEM 4 
<1.  IF julb IS  1 PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS ?F3+3A+(3Bld ': YEARS ECONOMIC LIFE) I   S3, oGO 

TOTAL NET DISCOUNTED SAVINGS (2FC+3C) $    _____!i 

SIP (IF  1 PROJECT DOES NOT QUALIFY) (SIR)=(S : IF)« /.ft 
3 




