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NOTICE

This report was prepared as an account of work sponsored by the United States
Government and Consolidated Natural Gas Service Company Inc. Neither the
United States nor the United States Department of Energy, nor Consolidated
Natural Gas Service Company Inc., nor any of their employees, nor any of their
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assumes any legal liability or responsibility for the accuracy, completeness or
usefulness of any information, apparatus, product or process disclosed, or
represents that its use would not infringe privately-owned rights. Mention of
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

1.0 PURPOSE

The purpose of the study was to examine the projected operating and total

owning costs of the subject gas-fueled heat pump under development in

comparison with other equipment which will be concurrently marketed. The

H ~ competitive equipment will perform functions similar to those of the gas

heat pump except that the primary equipment will be energized with electric-

ity or a combination of electricity and another fuel.

*p It is expected that the gas-fueled heat pump will have lower annual operating

cost but will require a higher relative investment (initial cost) than the

comparison equipment. It is desired to determine whether or not the total

operating and owning cost of the gas-fueled heat pump is sufficiently lower

than the competitive equipment to attract buyers to it on the basis of eco-

nomics alone. With the exception of the gas heat pump primary equipment

ability to operate independent of electrical auxiliary power and expected

31 ~ ability to evidence reasonable maintenance cost, other favorable and unique

characteristics of the gas heat pump will not enter into the calculations.

I
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

2.0 STUDY OVERVIEW

EXPERIMENT DESIGN

* Computer methodology

* Evaluation parameters

5* a~* Comparison techniques

* Structure of results

E .~* Bar charts

* Key observations

5* a· Recommendations

COMPUTER METHODOLOGY

* Building energy requirements

* Building HVAC system simulation

* Building utility costs

* Econom-c comparisons

* Source energy comparisons

1*~~~~ ~~~EVALUATION PARAMETERS

* Building types

* HVAC equipment options

* Rate level/weather areas

*I a~* Presently-in-force rate forms

* Projected future rate forms

* Escalation of utility costs

* Equipment cost considerations

*~~~~~~~I ~BUILDING TYPES

* Motel

- Seven day week operation

- Variety of HVAC equipment used

* a~* Office building

- Business week operation

B~I ~ - Variety of HVAC equipment used

2-1
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

HVAC EQUIPMENT OPTIONS

(REVISED)

* Motel

A-1 Electric motor reciprocating compressor and gas-fired

hot water boiler

A-2 Electric motor reciprocating compressor with heat reclaim

condensor and electric boiler

A-5 Gas heat pump - mechanically coupled

A-6 Gas heat pump - electrically coupled (large heat exchanger)

A-6.1 Gas heat pump - electrically coupled (medium heat exchanger)

A-6.2 Gas heat pump - electrically coupled (small heat exchanger)

* Office building

B-1 Electric motor reciprocating compressor and gas-fired hot

water boiler

B-l.l Electric motor reciprocating compressor and electric hot

water boiler

B-2 Electric motor reciprocating compressor with heat reclaim

condenser and electric boiler

B-3 Electric motor heat pumps connected with closed water loop

B-4 Gas heat pump - mechanically coupled

B-5 Gas heat pump - electrically coupled

RATE LEVEL/WEATHER AREAS

Electricity/Gas Heating
Cost Ratios Degree Days

Motel Office

Chicago 2.83 5.88 6639

Cleveland 4.47 5.74 6351

New York 3.75 7.18 5219

Dallas 5.11 5.35 2363

Los Angeles 6.28 5.98 2061

2-2



CONSOLIDATED NATURAL GAS SERVICE COMPANY

PRESENTLY IN-FORCE UTILITY RATES

Gas Electricity

Chicago PGG #2 C #6

Cleveland PUCO #500 PUCO #11

New York Gen'l Class #2 SC #4

Dallas Res/Comm Service Schedule G

Los Angeles Schedule GNR CUC A-7

PROJECTED FUTURE UTILITY RATES

Gas Electricity

Chicago General Space TOU Rate #6L
Heating Rate #2

New York General Service Extrapolated
Rate #2 TOU Rate

Los Angeles General Service Extropolated
Rate GNR TOU Rate #8

METHODS OF ESCALATING

UTILITY COSTS

* Sources

- Department of Energy

- American Gas Association

* Application

- DOE and AGA data applied separately

- Constant weather

- Constant dollars

- Adjusted to study start due (1985)

- No inflation during study period

2-3



CONSOLIDATED NATURAL GAS SERVICE COMPANY

PROJECTED RATE-LEVEL INCREASES

(% CHANGE 1979-1985)

Gas Electricity

DOE AGA DOE AGA p

Chicago 48.5 7.4 6.2 8.0

Cleveland 71.8 7.4 9.8 8.0

New York 25.0 -2.0 -6.4 -0.9

Dallas 65.5 29.0 27.1 13.3

Los Angeles 57.5 8.1 8.2 6.4

EQUIPMENT COST

CONSIDERATIONS

* HVAC systems cost

* Plus associated electrical cost

* Plus GHP premium

- 50% primary equipment

* Less electrical cost deduction

* Equals GHP total initial cost

Source - Initial cost from consultants

- Premium estimate from MTI

COMPARISON TECHNIQUES

* Respective and relative source energy consumptions

* Relative rate-of-return percentages on investment cost

differentials
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

STRUCTURE OF RESULTS

· Equipment

- Location comparisons

- Present rate effects

- Projezted rate effects

- Future rate form effects

CHARTS

· Types of comparisons

- Present rates/actual weather

- Present rates/constant weather

- DOE projected rates/constant weather

- AGA projected rates/constant weather

- Future rate forms/constant weather

- Packaged equipment versus central system

SOURCE ENERGY

Million BTU per Year

MOTEL

Actual Weather

A-i A-2 A-5 A-6

Chicago 11,450 17,784 11,068 10,539

Cleveland 10,823 15,978 10,657 10,126

New York 9.904 13,905 10,088 9.542

Dallas 9,745 11,722 11,181 10,707

Los Angeles 8,248 9,029 9,564 9,055

Gas 1.11 Electricity 3.04

2-5
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

~1 3.0 SULMARY OF RESULTS TABLES ( Tables 3-1 Through 3-5)

TABLE 3-1

BASE STUDY

SUMMARY OF RESULTS/MOTEL

Best GHP (A-6) vs. Best
Competitive System

(Recip. Chiller + Gas Boiler) (A-1)

Location Basis For Source Arnual Utility Equip. Cost Rate of
(Utility Rates Utility Energy Cost Svgs. Premium Return
& Weather) Rates Savings (%) (1000's $) (1000's S) ()

Chicago /Present + 8 +20 +31 13.32
/DOE Project. + 8 +20 +31 3.48
/AGA Project. + 8 +20 +31 14.17
/Future Schd. + 8 +20 +31 13.17

Cleveland /Present + 7 +(27)* +22 +31 13.75
/DOE Project. + 7 +26 +31 N/C
/AGA Project. + 7 +21 +31 13.78

New York /Present + 4 +22 +31 31.27
/DOE Project. + 4 +19 +31 26.61
/AGA Project. + 4 +23 +31 33.51
/Future Schd. + 4 +29 +31 46.97

Dallas /Present -10 +10 +31 - 1.16
/DOE Project. -10 +11 +31 6.77
/AGA Project. -10 +16 +31 10.43

Los Angeles /Present -10 + 7 +31 N/C**
/DOE Project. -10 + 5 +31 - 8.14
/AGA Project. -10 +14 +31 4.66
/Future Schd. -10 +20 +31 9.20

Note: MTI Cost Study Equipment Cost Premium = $54,000
* With External Source Heat Pumping
** N/C = Not Computable Because of Negligible, Negative or Zero Savings

3-1
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 3-2

BASE STUDY

SUMMARY OF RESULTS/OFFICE BUILDING

Best GHP (B-5) vs. Best
Competitive System

(Recip. Chiller + Gas Boiler) (B-1)

Location Basis For Source Annual Op. Equip. Cost Rate of

(Utility Rates Utility Energy Cost Svgs. Premium Return

& Weather Rates Savings (%) (1O0's $) (1000's $) (%)

Chicago /Present - 5 + 5 +95 N/C*

/DOE Project. - 5 + 2 +95 N/C

/AGA Project. - 5 + 9 +95 -4.48

/Future Schd. - 5 + 6 +95 N/C

Cleveland /Present - 9 + 5 +95 N/C

/DOE Project. - 9 + 1 +95 N/C

/AGA Project. - 9 + 9 +95 -9.48

New York /Present -17 +11 +95 -0.45

/DOE Project. -17 + 8 +95 -5.36

/AGA Project. -17 +13 +95 0.72

/Future Schd. -17 +17 +95 5.80

Dallas /Present -35 + 3 +95 N/C
/DOE Project. -35 + 3 +95 N/C

/AGA Project. -35 + 4 +95 N/C

Los Angeles /Present -37 + 3 +95 N/C

/DOE Project. -37 + 1 +95 N/C

/AGA Project. -37 + 2 +95 N/C

/Future Schd. -37 + 5 +95 -10.14

Note: MTI Cost Study Equipment Cost Premium = $118,000

* N/C - Not Computable Because of Negligible, Negative or Zero 
Savings.
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CONSOLIDATED NATLRAL GAS SERVICE COMPANY

TABLE 3-3

EXTENSION STUDY

SUMMARY OF RESULTS/MOTEL

SENSITIVITY TO CHANGE OF COOL/HEAT RATIO

ELECTR C MOTOR RECIPROCATING COMPRESSOR & GAS BOILER (A-l) (REFERENCE SYSTEM)

VERSUS

ELECTRICALLY COUPLED GHP (A-6)

COOL/ LOCATION BASIS FOR SOURCE ANNUAL EQUIPMENT
HEAT (UTILITY UTILITY ENERGY UTILITY COST
RATIO RATES & RATES SAVINGS COST SAVINGS PREMIUM RATE OF
(FACTOI) WEATHER) % (1000's $) (1000's S) RETURN %

0.59 Cleveland Present 4 9.08 +31 11.48
and

(0.75) Cleveland

0.45 Cleveland Present 6.4 9.84 +31 13.06
(1.00) and

Cleveland

0.36 Cleveland Present 7.7 10.4 +31 14.18
(1.25) and

Cleveland

3-3
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 3-4

EXTENSION STUDY

SUMMARY OF RESULTS/MOTEL

SENSITIVITY TO CHANGE OF GHP HEAT EXCHANGER AREA

ELECTRIC MOTOR RECIPROCATING COMPRESSOR AND GAS FIRED BOILER (A-l) (REFERENCE SYSTEM)

VERSUS

ELECTRICALLY COUPLED GHP (A-6)(LARGE HX), AND

ELECTRICALLY COUPLED GHP (A-6.1) (MEDIUM HX), AND

ELECTRICALLY COUPLED GHP (A-6.2) (SMALL HX).

HEAT EX- LOCATION BASIS FOR SOURCE ENERGY ANNUAL EQUIPMENT RATE OF

CHANGER (UTILITY POLE) UTILITY SAVINGS UTILITY COST COST PRE- RETURN 7
SIZE AND WEATHER RATES % SAVINGS MIUM %

(1000's S) (1000's $)

Large Cleveland Present 6.44 9.84 +31 13.06 P

(A-6) and
Cleveland

Medium Cleveland Present Q.52 6.28 +31 5.00

(A-6.1) and
Cleveland

Small Cleveland Present 6.06 6.08 +31 4.49

(A-6.2) and
Cleveland
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

I
TABLE 3-5

EXTENSION STUDY

SUMMARY OF RESULTS/OFFICE

REVISED REFERENCE SYSTEM

ELECTRIC MOTOR RECIPROCATING COMPRESSOR AND ELECTRIC BOILER (B-l.l) (REFERENCE SYSTEM)

VERSUS

ELECTRIC MOTOR RECIPROCATING COMPRESSOR AND GAS BOILER (B-l)

LOCATION: BASIS FOR SOURCE ANNUAL EQUIPMENT
UTILITY RATES UTILITY ENERGY UTILITY COST COST RATE OF
AND WEATHER RATES SAVINGS % SAVINGS PREMIUM RETURN %

(1000's $) (1000's $)

Chicago and /Present 17 14.91 2.165 370.51
Cleveland /DOE Adj. 17 13.11 2.165 327.54

/AGA Adj. 17 16.14 2.165 402.73
/Future 17 14.46 2.165 359.77

Cleveland and /Present 17 13.65 2.165 338.28
Cleveland /DOE Adj. 17 11.21 2.165 278.13
- «~~~/AGA Adj. 17 14.78 2.165 366.21

New York and /Present 17 30.43 2.165 742.19
Cleveland /DOE Adj. 17 25.22 2.165 626.17

/AGA Adj. 17 30.27 2.165 750.18
/Future 17 28.40 2.165 707.81

Dallas and /Present 17 13.16 2.165 327.54
Cleveland /DOE Adj. 17 14.25 2.165 355.47

/AGA Adj. 17 13.90 2.165 344.73

Los Angeles /Present 17 14.64 2.165 364.06
and /DOE Adj. 17 13.15 2.165 327.54
Cleveland /AGA Adj. 17 15.76 2.165 391.9931^t~~~~~ ~~ ~/Future 17 12.24 2.165 303.91

A~~II~~~~~~~3-5
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

4.0 CASE DATA SHEETS - SUMMARY OF ECONOMIC COMPARISONS

A Summary of Economic Comparisons for both motel and office-type buildings

in several of the study cities is contained in the following tables.

* Base Study - Motel Tables

- Category #la: Present Rates/Actual Weather 4-1 through 4-5

- Category #2a: Present Rates/Constant Weather 4-6 through 4-10

- Category #4a: Present Rates/Constant Weather 4-11 through 4-15

DOE Projected Rate-Level Increases

- Category #4b: Present Rates/Constant Weather 4-16 through 4-20

AGA Projected Rate-Level Increases3'HI ~ - Category #4c: Future Rates/Constant Weather 4-21 through 4-23

* Base Study - Office

- Category #lb: Present Rates/Actual Weather 4-24 through 4-28

- Category #2b: Present Rates/Constant Weather 4-29 through 4-33

- Category #3a: Present Rates/Constant Weather 4-34 through 4-38

DOE Projected Rate-Level Increases

- Category #3b: Present Rates/Constant Weather 4-39 through 4-43

AGA Projected Rate-Level Increases3I* ~- Category #3c: Future Rates/Constant Weather 4-44 through 4-46

* Extension Study - Motel

U^BI ~ - Category #2a: Present Rates/Constant Weather 4-47 through 4-52

* Extension Study - Office

Uf| ~ ~- Category #2b: Present Rates/Constant Weather 4-53 through 4-57

- Category #3a: Present Rates/Constant Weather 4-58 through 4-,25^BI ~~DOE Projected Rate-Level Increases

- Category #3b: Present Rates/Constant Weather 4-63 through 4-673^I ~~~AGA Projected Rate-Level Increases

- Category #3c: Future Rates/Constant Weather 4-68 through 4-,'0

~~~I~~~~~~~~4-1I
4-1
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-1

C CA G 0
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category Ia. Case No. I

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual 1 13%,1l4 0 '2.1,o30 $ Zl,41Z

Electricity - Annual -$ e \ 4 1 ,0'4_ O 2L3 19.15
4 S0,O 1 81, 799 4 253 0,5S

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest 4 ' 25,oZ5 24,,F50 4 t,q 4o 4 2S,940
(0 .c ,:)

First Year
Operating Cost J c6q,95 Il2o,0tq 4 g02,7o 8e,,703

Present Worth of
Net Cash Flow 33-5, 8 44 52,19q 4 3z9,.- i -3z',1

Rate of Return N/c. 9.oG t,.S

Total Source Energy
Consumption (MMBTU) 11,450 ',es4- ,1o0(6 1I0,S31
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4- 2

_C LEV LEAMD
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category It. Case No. 5

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

3^~~~~~~~1 ~A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual s loe,54- o $ I,lql $ ll34

$ I ,4 5_ $ G9,8S3 $ 38,5_ $ 6,210
Electricity - Annual -5%8]1Z_ _ 9,8__ _ 19._5_5 _ _L',I

Maintenance - Ar.nual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 .$ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest $ 23,,25 $ 24-,4-50 4 26,q40 4 '2,94
(10.0%)

First Year
Operating Cost 1 & i o,1"Z8 Bl,-2J 4-O _ ,4s s

Present Worth of
Net Cash Flow $35so io +44-1,(o0 4o51o, lo . aoe, 5

Rate of Return N/C 68.q2 153.7

U^*I~~ ~ ~Total Source Energy
Consumption (MMBTU) 10,5 25 1I ,ql' 10,571 IO, 12 a

4-3
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-3

dEW YOR<E _
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category Ia. Case No. 4.

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-i A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual · ' 14-,452 o 2 '2,z-io 29z,l\\

Electricity - Annual _._ ,SIq i8,ZS7o -4,85s - 2 ,
5 sa,3 311. :s,-0 $ 72, 145 i -.3,3Sf _

Maintenance - Annual $ 6,500 $ 7,300 5 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 5 3,459 $ 3,459
(1.OX)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest $ 2 3,bo2 5 Z 4,4-Sc> $ ',q4o0 S-,q40
(lO.o.)

First Year
Operating Cost 12A4,16f S 1e,oo Io 30 io9q52Z

Present Worth of
Net Cash Flow 44,l20,Z Jo 4 11,7lL, 429,q ,5 $46,jo,4-

Rate of Return N/c 2s.z 31. .t7

Total Source Energy
Consumption (MMBTU) 91904- (3.9OS fooa ,542 ,

4-4



CONSOLIDATED NATURAL GAS SERVICE COMPANY

I
UWt~~~~~ ~~~TABLE 4-4

DA LLAS
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category lo, Case No. (,

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas firedU'*1~~~~ ~~~~hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

3^BI~~~~ ~~A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual I 5,51& o 4 I1,,7 . IB,9l ?-

Electricity - Annual -3$:ISo $ 5,13 -2'2,_a_3 _ olF
$ .3,723 $ 53,ZC3 $4 li 'i0 J 9,5^

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest 4 234,25 * 24,450o 2zqo0 2s-,94.
(1;oa")

First Year
Operating Cost n_8,4e 4 , ql,533 4- 8,6 q

Present Worth of
Net Cash Flow I31|,4-42 356,51,5 -S324,8a4- 4319,319

Rate of Return N/c N/c. -I.l,

Total Source Energy
Consumption (MMBTU) q 145 I IL, )z 1,16 10,107

I
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-5

LOS ANrC- E: LE
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category I a. Case No. 8

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual - 3,443, o $ 14,'z.l- (4,1'S,

Electricity - Annual 34-,.5 4.3.34; = Z& 21054-1
37, 86 $C 43.344 $ 3 C,5'70 $ 3AS 0

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 S 3,260 $ 3,459 .$ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest $ 2S,2,5 $ 2 -,-s 4 2.,q40 $ 2 5, 40
(lo o e )

First Year
Operating Cost $ 74,a281 $ L,14- - Z76,,ZS $ 71,34-

Present Worth of
Net Cash Flow 42A94,:II 43-z2,qa 4304,34. 430o*,33 ,

Rate of Return 14/C N/C. N/C.

Total Source Energy
Consumption (MMBTU) 8,2A5 goq 9,5s,4- o,05e
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

1
TABLE 4-6

.C _14 C A C-C
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

31.~~~ ~Category 2 o. Case No. .

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual 11,234- 0 ~ 2Z,415 20z,364-

Electricity - Annual J 36,of5_ 4 4 214. q J_- ilq,13Z_
$ q 9 299 3 74,-4; $ 1-7 72+ 5 _?'- -o

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 S 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest 4 23,2o 4 24,45°0 -'5,q4o $ '21,q4o
(10.o0%)

First Year
Operating Cost 4 s,.TA- 4' I'2_,8 4 81,882. i q,o4-

Present Worth of
Net Cash Flow 33,SZS9o 44'2aj0o l .32.47- i 311i, 00

Rate of Return N/C 8,6 15 33

Total Source Energy
Consumption (MMBTU) 11,450 1I,m,4 110& 6 10,55,

~~~I~~~~~~~~4-7
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-7

C L E V E LA s D

SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 2.- Case No. 3

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual I 0o,54 o $ Iq,Iql Iq 19, 4-

Electricity - Annual 3s5,a8z. i 58ss 4 Lq, 3 11 ,4-4-
$ 4 S ,9(C. ($ 9, 35-3 5 $ 3 ,52( S osae0 3

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest 4 43,bzS 4 14, 6.S,940 $ 4 265,40
(iao%)

First Year
Operating Cost I 2,31 2o6,is. _78,(84- - 71,736

Present Worth of
Net Cash Flow 3-z4,oz4- 4412,bo7 $31SqS 43o°,377

Rate of Return /C. -7.84- 12'.l1

Total Source Energy
Consumption (MMBTU) J o, 6Z3 1 5,q78 1 0,c57 1 lo,Z
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-8

BK E LWl YC R gKL
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 2a. Case No. S

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler31J~~ A-S4~A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual - 11,514 0 + 3o,az. , 3o,73

Electricity - Annual e ltala ¢,14oz04 $ 3,0i _E4 Sq aif
4 9 1,BS7 143.,-2 $ 7. 927 i 7D D. _9

Maintenance - Annual S 6,500 5 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest 4 23,zL2.5 2.4,4.o -, 25,940 ZS,q4-o
(Ioo%)

First Year
Operating Cost IlT7, IZ.. j a,5l 4114,S i IOeZ

Present Worth of
Net Cash Flow 4417,567 Jbsf7 443%,,i- 6z24,,64

Rate of Return N/C '2T.75 35.S a

Total Source Energy
Consumption (MMBTU) 9,o94- 3, q906 I0,o8 q,5-42-

4-9
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-9

D) L LL A
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category Z a- Case No. 7

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual $ 111&s o so $2,204- 20,204-

Electricity - Annual I_ 3 35- I,4-5 lof
$ 4A ,04S T (,773S .38 ,70 7 3 ',.3.

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest -4 t3,Z $ 24,4S.o 4 29,qa 2saao
(10o.o )

First Year p 1
Operating Cost 9 aI,4o70 5 o 18,& l 29(o

Present Worth of
Net Cash Flow 43Zo,9 l 440-1,050 431 52 l0 $ )o,'2i5

Rate of Return N/C .l q. O

Total Source Energy
Consumption (MMBTU) q745 I 1, - Il11,1l1 10-7
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

UI*~~~~~~I ~TABLE 4-10

Los A N ECLE
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 2 o- Case No. q

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler3^HI~~~~ ~~A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868IId~~ ~ ~Natural Gas - Annual q, r8o o 4 ll,liq * 11lz.

Electricity - Annual )lZ 4 19 ,Zo5, ,. 4q. .j _q. Sa7
. q2, .09 $ (?7, 23 S . ;:. 3,',7 ;-

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 .$ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest $ 5, S5 4 24,45o0 $ ZS, q4 -0 ZS,40
(lo.o%)

First Year
Operating Cost 1 q,0a4- 105,473 I B ,3) 4- 7,3753

Present Worth of
Net Cash Flow 4 31'Z,,l I 403,& 6Z +314)bl0 io30,834-

Rate of Return N/c -o,20 4.01

Total Source Energy
Consumption (MMBTU) 8248 9qO2q . 9 ,4- O sG5
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-11

SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 4 . Case No. 32

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual IL,2 0 32,q-lO 52,8S1

Electricity - Annual 5 o. o 7, 4- 2,52. 4I 9/5
$ 77, (,Z $ 7(6 704 $54 !,222 i,/, .

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459
(1 .0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest 2,3, .25 24,450 2 ,940 $ 25, 40
(10.0%)

First Year
Operating Cost \t 4,o08 $ 11 4 .74 q4,-5o b ff(l2,

Present Worth of
Net Cash Flow 441,sI, $ 435,7 4- 53bqoo08 40 48,q64-

Rate of Return N/C 38.51 3.48

Total Source Energy
Consumption (MMBTU) 1 l,4-o 1 4,784- 1 1)0& 10,653
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-12

C L E-VE L-

SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 4 - Case No. 33

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual $ 1S,t83 o 4 32,10 4 52,810

Electricity - Annual 3S.a4-9 i7 .o4 $ 'o g1|25 2 Ix
7,7 032 $ -7 .,704 4,24 4 - 7t, 9-

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest - ,<"25 4 24,4-50 25,940 25,94.o
(10.0 )

First Year
,Operating Cost $ q3,4-S1 -'ll4-,q4 93.9e2 q 12,1t24-

Present Worth of
Net Cash Flow 43o1,42'7 $435,14 . 4 3<q,00o8 $42e,98 -

Rate of Return /C -G.98 N/c

Total Source Energy
Consumption (MMBTU) !0,a2.3 15, 9&7 I0,te71 10,1 b

4-13
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-13

1J EW YOR.K _

SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 4 . Case No. 34

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual - 1 q,4e4 o 34, 83 34,581

Electricity - Annual $ h\,4 _ \l l3.3~7 ~ 40,540 Pi 31.38
88,?05s -S 13,3i7 : 7S, -- , 71,979

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest % 232,25 i &4,450 2s,q4-0 25,940
(10o.o%)

First Year
Operating Cost l Z5,3530 l72J51 414, 78 I l2,13'7

Present Worth of
Net Cash Flow i4q,l1o $<2q,.2S $439,31o 429,o'228

Rate of Return N/C 20.q 2-(o.(1

Total Source Energy
Consumption (MMBTU) q ,qo04- 1,qo Il, 6 q54,'2
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-14

-DALLAS
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

HI~~I ~Category 4 a. Case No. 35

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler3^H1~~~~ eIA-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual 18,5o5 0 $ 33,537 33,428

Electricity - Annual 40- 84,820 2,43b _ 21.12q
Z, I, -S45 4 84,323 0 5(-73 S !5-57

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 .$ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest 4 25,(25 4 24,450 $ 2,6q4 25,9q40
(10.0%)

First Year
Operating Cost q9l7,o 9 Ioqo s 97,131 q4,15

Present Worth of
Net Cash Flow 3~7(l,(82Z .443,19 3518a,306 4 310,1a0

Rate of Return N/C 0.1(0 b.-l

*HI~~ ~~Total Source Energy
Consumption (MMBTU) q,14' I l,' 11,151 10,1-0
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-15

LOs A MEL'ELS
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 4a- Case No. 3<

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual * 14,931 0 2,057 2&,977

Electricity - Annual $ 36584, 7'2,114- 218 2,193S 2
. 50,777 . 72,714 L49,743 .$ -S i70

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300 K

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest 4 23,425 ' 24,450 $ -5,94o $ e5,940
(10.0%)

First Year
Operating Cost 87,202 l 1,oS 4 qo 4 a.2a

Present Worth of
Net Cash Flow $340,'26 442,'2,bo $ 353,S6q 4348,552

Rate of Return N/CN 9/C. -. 14

Total Source Energy
Consumption (MMBTU) 8,j48 q,oe.q 9 .5fp q,o55
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-16

C _. I C A C-O
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 4 b Case No. 37

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired3.--1~~~~ ~~~hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

^~IjB~~~~ ~A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual 4 1i,0o5 0 4 alquz 4 2Z,860

Electricity - Annual $ 4.1 o 80 1 , 20014 - 20, 33
S .3,1 75 S 3.3..- 41, 940 .- 4 7 ,7-j

Maintenance - Annual $ 6,500 $. 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 .$ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest $ 23,425 4 24,450 i 25,940 4 25,94o
(lo.o %)

First Year
Operating Cost 1oit,>5 ila,-41 2,oq _ _,51

Present Worth of
Net Cash Flow $548,3q 4 44.8,14.1 327,494 . 30,318

Rate of Return N/c Is.ea 14.1

Total Source Energy
Consumption (MMBTU) I ,46o 17,84- I ,cOb 10,63

4-17
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-17

C LEV E LAN D '
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 4 b Case No. 38

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS: f

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual II ,4 7 o 2o,(1ll I 20,550

Electricity - Annual 5 8,Z13 I647_ 2 59 18|842
$ 49, rS0- $ 75.-- 7 7 1 51Z| - 3 ? 392

Maintenance - Annual $ 6,500 $ 7,300 S 7,300 $ 7,300

Insurance - Annual $ 3,150 S 3,260 $ 3,459 $ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest ' 2,23, 5 9 24,4,0 25,q40 ¢ 26,4-9o
(I0o %)

First Year
Operating Cost $ 8L,oo. 5ll11 i l.ol ( l,550

Present Worth of
Net Cash Flow 3%,'2 431,4 57 43Q _,0c4- 431.,882-

Rate of Return N/c q.'1 13.16

Total Source Energy
Consumption (MMBTU) 10,623 I',lo7 I0,os57 1Io iUz(
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-18

< Ek YORK_
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 4b Case No. 39

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual lbqc7 3 o 0,'2L 30,lI

Electricity - Annual ,,o 41 4oI 4e,-Io 4l 4,l 5f
f 90,473 $ 14 1,7S-.7 $ 72<,?2 4 - . ~7?

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459
(1.0%)

3.J1~~ ~Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest 2 23, o25 24,4- o 26 'q4 0 26,q4o
(iao %)

First Year
Operating Cost 4i Zq 68 8ac0s lL$,oEx i oqc ,5a'77

Present Worth of
Net Cash Flow -474,4bo $( 55,,2 *44a'4,21S 442),3e

Rate of Return / 2-7.14. 33.

Total Source Energy
Consumption (MMBTU) 9,904 .- 3,95 o10,08 ,54.
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-19

AL LAS
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 4 b Case No. 4o

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 5326,000 $345,868 $345,868

Natural Gas - Annual -1 ,4.'z. 0 $ 2',141- 4$ 2,0fG3

Electricity - Annual g, _ _- eLl L2-9L ilif3
j -2,79l $ 7S,1. v 437,03Z 4Z 9 93

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 S 3,260 $ 3,459 .$ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest i 23,2e 4 '4,4:-C i -,4o 2 'ZS.94-
(lao%)

First Year
Operating Cost 5 6q,'.Lb 113S,8el 81,l0o _ _4,3_5G

Present Worth of
Net Cash Flow 1341,o95 3 $4-2,5ps- 344,-705 351(

Rate of Return N/c 3I5 10.4-3

Total Source Energy
Consumption (MMBTU) q', 11 ,7lZ. I1,) 1 10,lo" i
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-20

_LOS A C-iELE
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 4b Case No. 4-1

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual $ 10.2.4 o 4 1,510 4 1I8,515

Electricity - Annual $ 35,24 j '71,54L- _ 22.30q 4_2 ,4w-1
$- +5,499,. 4 71, S04 '40,79 ? i 3?9, s35

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459
(1.0X)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest X 23,25 + 24,40o $ s,940 4 25,q40
(10o %)

First Year
Operating Cost 4 8192e 1lo_,_l74 31,037 .09456

Present Worth of
Net Cash Flow 32'2,,439 4416,l&lo 43,2Loao & 5 &l7(6o

Rate of Return N/C 0. 31 4.bo

Total Source Energy
Consumption (MMBTU) &,Za q9,ozjq qe;o- c9,oS
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-21

N 1 C A C _
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 4C Case No. 42

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual $ ll,2324- 0 o'2,4.l 5 20,5E4

Electricity - Annual 4 3-,333 __ 7,0 _ t 031 __ Rl32o
4 98,ST(-7 S 7S,, 7? $j 5 0.723 $ 3=,-7-

Maintenance - Annual $ 6,500 $ 7,300 S 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest 2 25,(25 4 2a,465 $ 25q40 # 25,940
(to.o%)

First Year
Operating Cost 4 Z I11 4 4 6+,&S 78., S37-

Present Worth of
Net Cash Flow 4 -32,8/s- F2,z 4- *4323,q7 4313,4-6

Rate of Return N/C. .7, 3,j-7

Total Source Energy
Consumption (MMBTU) Il,40 17,,'S4- I 1,065 10,53 q
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-22

NJ E 11 YTQ -
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 4c. Case No. 43

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual · 11, 319 0 0, 8q 4 2oiq

Electricity - Annual a a 35 -44T1- 00 _ -4.1.5- i.-_L_
3 99 T,77O S 7. 7 I, T3

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest 5 23,25 $ 24,45o $ 52,94 2S9o
(Iao%)

First Year
Operating Cost -|1_5,l? I IS.lo' 4_ll_ '1 II

Present Worth of
Net Cash Flow 50o4,j478 $'75,,717 44,34c 5 42',e4-7

Rate of Return N/c. 42.3 4.91-7

Total Source Energy
Consumption (MMBTU) 9,9o4 13,90o5 1o, 8 J,54Z
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-23

..LO _ Ai ...l.ECL. L ,_
SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 4C Case No. 44

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with gas fired
hot water boiler

A-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

A-5 Gas Heat Pump -- Mechanically Coupled version

A-6 Gas Heat Pump -- Electrically Coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-5 A-6

Initial Investment $315,000 $326,000 $345,868 $345,868

Natural Gas - Annual $4 9,4o 0 $4 , ll 7 I, ni,7

Electricity - Annual 3$1,45 -,_3 -L , _1 I _ 15Z
40. 3 g '-7333 $ 34,3 -_ --

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300 $ 7,300

Insurance - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459
(1.0%)

Ad Valorem Tax - Annual $ 3,150 $ 3,260 $ 3,459 $ 3,459

First Year Interest $ ?23,'25 24 0so ' 25i940 2.5,940
(Io.o%)

First Year
Operating Cost 71,3(4 10,0 1451 i 7

Present Worth of
Net Cash Flow 53olo . 4'o5,7(.z $1 |,SF o 29,-5q s

Rate of Return N//C 5.8 9.20

Total Source Energy
Consumption (MM8TU) 8,245 9,ozq ca- 9P0E K

424
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-24

CH ICAGO

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category b Case No. 10

SYSTEM TITLES: B-I Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-I B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual $ 7, 154 0 0 /5, (3 1/S, 59-

Electricity - Annual $42,1 8 6 7Z ^65 Z2d. 9972 $ f,^_3
~42, IG8 ~GG, 7Z$ 35 ffz ~ Z9 97Z -£3,0 J.
i7t, 3]E G 6,7ZS Z£5,ZZ^ r&45,S55 345,c57

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.0Z)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest /7,63o ?23,22 /D,42S -' 753 7/17,630 b23,&22 $/9, 25 - 24,753 X, 5(o %) 2,753

First Year
Operating cost 7, 30 6.3o 1.97 IW ?S 2.

Present Worth of .
Net Cash Flow 298, 144- 394,822 562,363 332,6'3 32,7i5

Rate of Return N/C /C /C /C

Total Source energy
consumption (}MMBTU) 5057 8552 7369 5S20 5321
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-25

CLEVELAND

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category Ib Case No. 12

SYSTEM TITLES: B-I Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-l B-2 3-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual ,034 0 0 /4, 32 $/464

Electricity - Annual a i8 57 59;S2 57392 27 /,4 25,437
i?¢,95 5 9, 5Z7 S3 I 2. 15, ;701

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.07Z)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interesto 2322 $/9,4? 2Z4,753 24,75
(o ) /7, 2 22 , 5 24,75 24 753

First Year ' j.
Operating cost 73. 74 3 ^.,756 s4.Z Z 9 Ao /45 476, 4-

Present Worth of
Net Cash Flow 4233,370 ¢ 373, 142 3-:5,84- 3/1 , 4/o 3/2, SSC

Rate of Return N / c

Total Source energy
consumption (,MBTU) 4722 773/ 4624- 5442 5/44
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-26

NEW YORK

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category Ib Case No. 13

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-I base system

Alternative Systems B-1 B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual 2Z ,/ 3,47
6;, 2 0 0 13,1/6/ 23,o007

Electricity - Annual 1 3 i5,74 $ /, 5 5,277
_//'//5,7/ $ I./, 9M 9, 277

9 'p 1 l(6,Ifoa03 /1 5/M7» 85,1as 9 el S^
Maintenance - Annual $6;500 $7,300 $6,300 $7.300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.0X)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest 17,36o 23,22 19425 24,73 2,753

First Year
Operating cost */22.989 //55 ,S 14G6.644 /53 Ao( i/g9 977

Present Worth of ^
Net Cash Flow 4-9, 68 572, 478 53, 114 46L,/73 45, 24

Rate of Return /C /C -3.87 -0.45

Total Source energy
consumption (MKBTU) 4377 G873 S679 56/6 5/32
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-27

DALLA S
SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category Ib Case No. 15

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-1 B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual $, 209 0 0 /3,7J7 22,54-3

Electricity - Annual 57// 437 4 2 79 3, 5 7
.3,1zo 0 3,-7 fie> -f3,. 3 Z7 3s 3L, ad o

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.0%)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest /7,o $3 4,
(10%) 719,425 24,753 24, 753

First Year
Operating cost &7. 752 o 36 74 7, 7 53

Present Worth of
Net Cash Flow 222,985 /94,39 E;&, 989 3a,235 o, 72z

Rate of Return N/C / /C j I/C

Total Source energy
consumption (MMBTU) 4/ 5593 470 5 3 / 553/
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-28

LOS AKJGELES

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category Ib Case No. 17

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-1 B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual $ ,49 0 0 ,7

Electricity - Annual , 55o 43o7 $49,71 26, 275 7 /
43,:'9 550 , 73 49, 710/ , 4'75 .33

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.0%)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First oYir Interest /7 L7 o 23, 322 /9,425 24, 753 Z4, 753

First Year 4 7B. 6
Operating cost '72M 23/ A. 30 5 7- L '732 50 7 ,

Present Worth of
Net Cash Flow 27, /?4 J3S7 42 309,695 3/G, 443 3/2, 306

Rate of Return A/C MC M /C. N/C_

Total Source energy
consumption (b2mTU) 39/ 54-o2 46558 5859 5576
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-29

CH I CAAGO

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 2b Case No. I1

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-1 B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual 44 0 0 5,223 1, 15(~444. 0 0 I/l,22, /5,159

Electricity - Annual $4/ 9 .t 7 G2,3/6 29 ,7 $. 5BI4_929 (.4.072 $z -______-
49,'373 Do. 07 2 4of. 3 /0 4.01/4- Ya:4-

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 S3,300 $3,300

(1.0%)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest 7, 23 /9,4-2 2,75 247
(/0%)3o 23,422 Gg 753 $4753

( 10o %)

First Year
Operating cost 7, 55 lo, 30o 22 _ 83 667 S1, 957

Present Worth of
Net Cash Flow 294,5J34 3M,/60 J352, 34- t33o, S/4- 3z4,734.

Rate of Return M/C /C W/C M/C i

Total Source energy
consumption (MMBTU) 5057 & 552 7,39 8&20 53Z/
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-30

C L EVE LA M D

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 2b Case No. 12

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-1 B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual 14,328 14-, 2I 4

Electricity - Annual 32p,57 S9. 29 57.392 27. lG 25,37

44,9S1 .59,2' 5s7,3 3 ,-- / 3q,70/
Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.OX)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest (22 5 ,753 , 7
(o/0%) /7,3 f, /Z /,2 24,75. 4, 7s3

First Year3 A 7 '
Operating cost $ 74. 14.3 97 0, 45

Present Worth of
Net Cash Flow 283,370 373, 42 J 5,89/ 3/8,6/0 3/2, 26

Rate of Return C /C_ j/ N/

Total Source energy
consumption (MMBTU) 4-722 7731 6624- 5642 5/44-
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-31

4EWV YORK
SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 2b Case No. d4-

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

S-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-1 B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual $ 0 23,$J9 Z,5S~/O, a2d O O ', ~;23,3, 53S

Electricity - Annual ^94 /$

94- ,655z IZ5,4 / ?,// i4, 65o I, ?'2
Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.0Z)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest $/7,.3o 3,2 19,45 Z 3 753
$/7,¢30 ), /,LZ 8 $,Z¢ 2 753 Z4,/75S

First Year $
Operating cost /23. 74L4 2 3 / /3, 3 /.

Present Worth of
Net Cash Flow 451,02.3 59,334 4-Z2/, 4- 4,0o& 4s4, 275

Rate of Return U/C / -. O. 9

Total Source energy
consumption (MMBTU) 4377 6873 S.79 5a/c 5/32
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-32

DALLAS
SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 2b Case No. I1

SYSTEM TITLES: B-I Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-l base system

Alternative Systems B-1 B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual ,4 0 o0 S5,17 /5,070

Electricity - Annual Js 0 57. 5 2 1/96 _.52
4-, 05 508,.02 57, 5a L,-i 3.1 0.

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.02)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 S3,300

First Year Interest $17,63o 23,62 $/1,425 24 753 Z,753
( O0 %)

First Year I 4
Operating cost 73,9s 95. 2S4. $8. 290a 73.396 7A 2 58

Present Worth of

Net Cash Flow 028/, ss 37, 7/I/ 3 ,&87 ?3/8, 072 3/2, 2/

Rate of Return/C I/C / C M/C

Total Source energy
consumption (LMBTU) 4111 ,5393 4-709 59 3/ 553/
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-33

LOS ANGELE5

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 2b Case No. 18

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-l B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual ,4 0 0 /2,829 /2,77/

Electricity - Annual _3 4 , 5
~. -/2 5Z. .5 5 g 58 2: 4-6O 2
41,&74- 57, o 55._iS 3?_.ZS_ _?7, f7

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.0%)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest 1 7, o 23, 622 /9, 425 24, 753 24,753
('0%) ,4,73

First Year
Operating cost 7/1,6 94 232 _ ,77 37794-2 76, 4

Present Worth of
Net Cash Flow 272,4-9 J(4, 5(. 3.3o, 7.3o 3/i, /3 3o6,7 3

Rate of Return Mh/C h/C M(_ / C/C

Total Source energy
consumption (MMBTU) 39/2 542 4853 5 S59 5376
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-34

Cr I CAGO

SUMMARY OF ECONOMIC COPTARISONS

OFFICE BUILDING

Category 3a DOE Case No. 19

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-1 B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual 2,4 22,
9,5&9 0 0 2&2, G /4- 22, 51

Electricity - Annual 44-,529 (. o044- G6,/8o J/, .43 29 &39
54, 098 S, o44 6&.- ' , ^, 2,4.7 Z'.-01

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.0%)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest $63 3,622 73 2475
( oz) 1/7,Ao $23,22 /,<42fS 24,753 f24, 75

First Year £Operating cost &3, 290 1 /05 276 97Z 05 932.900 91/ od

Present Worth of
Net Cash Flow 3/4, 287 4o, 58S 365,595 34/, 722 355, 3

Rate of Return C /C N/C. /C

Total Source energy
consumption (MMBTU) 5057 8552 7369 582o 532/
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-35

C LE VELAND

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3 a DOE Case No. 20

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-1 B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual /0, 44(9 0 , 
$

24,
~/Oi ~G~ O Ol &/fa $f4~,_~

Electricity - Annual 4 6,73 63,o/ 29 6 9o
¢f,/- L4 (L5, S73 A 3, Co/6 2,5 Y c9 $ 27 ?,353 !3-4 bS,473 63 o;, 5S d-_ Z '2 +3 3

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 S7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300

(1.0%)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest /7,.o $23,622 /19,425 24,753 ¢24,753
(10o z)

First Year

Operating cost 2.32 /o2.705 2, 9/ 93 o95 9/, o0S

Present Worth of
Net Cash Flow 3/,029 392,S95 354,900 JZ2,3 1 3S)0/

Rate of Return /C /C / /

Total Source energy
consumption (MDBTU) 4722 773/ G624 5C42 5/4-I
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-36

NEW vORK

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3 a DOE. Case No. 21

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-1 B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual / 05 0 0 2 49 9,4

Electricity - Annual 762 7 6 /7 994 .4 37
78, 762 117 /9 1/, ./73 L-i, 9 . -4 54, 379

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 S3,300
(1.0%)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest /9 25 7
( 10o 7) I/7,3o 23,22 19,4 Z4,753 24 7 5

First Year $ 8
Operating cost /eo. S9 '/s 9s/ '/47 o7A 125. /96 '/g2. d4

Present Worth of

Net Cash Flow -t 44,-1,6/ 569,/S 2 534-, 57 4-7o, B,- 4i/, 594

Rate of Return o/C. /C -I0.64 -5.,3<.

Total Source energy
consumption (MMBTU) 4377 65&73 5 79 SG/6 5/32
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-37

D A LLA5

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3a DOO Case No. 22

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-l B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual /o, 0 0 25,S 244
~/o, &(:~ 0 0 $2S, osl 24-,4/

Electricity - Annual 45 372 t 73 * 74 72,.93 .33 925 9 3/, /Io
57 c 3 i t/ + . 5s .'7 E 2 il\

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.0%)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest / ,73 24,753
(/7,&3O 23$/g2Z /3,425 24,753 24,753

First Year
Operating cost SA,. 230 //0I 973 o3 s.41 97. 29 94 774

Present Worth of
Net Cash Flow 3o S4 42oS 3 ,3o 375,5774 4Zo,2s,3 3,%5, 4-30 375, 577 03Q, 0

Rate of Return M/C I/ /C /C

Total Source energy
consumption (MIBTU) 4111 5393 4709 593/ 5531
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-38

L05 AGQELfE5
SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3 a DoE Case No. 23

SYSTEM TITLES: B-l Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-l base system

Alternative Systems B-1 B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual , , . 2, 14

Electricity - Annual 9 3S 8 /, 60,7 27,2
,39 358 62 , Z90
,, .t,' 1 7'4 (=, .,,t .9. < ,85 -4-7. . 4

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.0%)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest 7, 3o $ 2 2 /9,? 24, 753 24 753
( %) /, , 1,,

First Year
Operating cost t77/92 9 .9 9/.32 _87 488 .5

Present Worth of
Net Cash Flow 293,75 3 ,5o, 054- 34, 25/ 343,$-29 336, 592

Rate of Return /C /C /C M/C

Total Source energy
consumption (MMBTU) 39/2 5402 485S& S8S9 5376
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-39

CH l CAGO

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3b Case No. Z4

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-l B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual92 0 . s, 28(o,9Ef 0 0 ,3£, 280

Electricity - Annual 4 3 9, 7,/ Z,/9 1 , r 7
45.,C4 ?7,? /9 ' e ,7, ." -*:- 4- . --

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.0X)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest 7, 232 9 7
(0o %) 477, 34 ,23,gff ,'9,<Af~ 7~ 2~,753

First Year $
Operating cost 84 39G _ /oZo . 17 7 as 3o0

Present Worth of
Net Cash Flow 3/9,277 40S,48 369, 344 . ,378 33,1/35

Rate of Return/C /, /C -4.48 L

Total Source energy
consumption (DmIBTU) So 7 8552 7369 58Zo 5s2l
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-40

C LEVE LAJND

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3 b Case No. 25

SYSTEM TITLES: B-I Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-l B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual 6,54 /53 /5,io5 44 0 0 16,38/ /5, 32o

Electricity - Annual 41,3 99 933 29, 337 2 4472
48, 510S lo - /, ?-: de 9.725 4.7 72

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.0%)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest /7,36 622 9,4s 5 24,753 27
I( ~0%) ~7,36o 23,&ZZ ¢19,~Z2 24,753 24,753

First Year 4 9 .4 .
Operating cost 77 7o2 /o/, 3/ 92. 8&8 _. 378 78 d4-S

Present Worth of
Net Cash Flow 295i399 389, 265 35/, 049 J329, 537 23, 00d

Rate of Return 9/C M/C N(/C -9.4-6

Total Source energy
consumption (MMBTU) 4722 773 1 (, 24- 5642 5144
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-41

NEW YORK .

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3b Case No. 26

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-1 B-2 B_-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual /, /o 02 ,o64

Electricity - Annual j,39 / 24,3 /22, 999 60 343 57,57/
73,58 7 ,' 5530 /22 ,aq .' ¢,5 S

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.0%)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest ,362 ,,
(10%) t'$, f /o, 7304-2 24-, 753 24, 753

First Year
Operating cost /22. ld. /6/.4 2 IL5 4 /32. /2 //9 2Z&

Present Worth of $
Net Cash Flow 44.7,7(2 592,5// 5S7,4 4 , 6?9 40o,9/5

Rate of Return NC I/C -2. 4 o.7

Total Source energy
consumption (MMBTU) 4577 6873 5679 5 / 5/3 2
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-42

DALLA5

SUMMARY OF ECONOMIC CO'PARISONS

OFFICE BUILDING

Category 3b Case No. 27

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-1 B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual 0 /9,52 9,44O

Electricity - Annual 43,o 6579 6, 09, 68o 27795
5,4-31/ o S, 7- -6S 0g7 -9 7 75

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.0%)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest
( Firsto ) 17,34o -f3,622 /9, 425 24 753 24,753

First Year
Operating cost 80. Z6 S02?. 97/ 95.922 Z7.5S9 5 SBS

Present Worth of
Net Cash Flow 3,o5, 2 2 393,795 34/, 44 34,4&63 J38,o2/

Rate of Return J/C. M/C. U/C c/C

Total Source energy3fa~ ~consumption (MMBTU) 4-/// 5393 4709 593/ 553/

4-43
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-43

LOS AhNGELES

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category .3b Case No. 28

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-i base system

Alternative Systems B-1 B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual ,5, 4 o / 3( /, o 0'l /3, ~4_.~ ~/3, 805

Electricity - Annual $ $ 24 8&
38 472 (o 4o,'8 59. 4o 23,, 53G
4 3J7 .. J X _ t1 4 .l4

Maintenance - Annual $6,500 $7,300 $6,300 $7.300 $7;300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.OZ)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest /7,36o 2, 9, 75 7
(10o ) 17, 360 23, ZZ /9, 425 4 755 2,7s3

First Year 4
Operating cost 73,5. 97. 880 ; So 34 - ,a 80.73 7 294

Present Worth of
Net Cash Flow 2/, 4-Z. 376, 557 342,s/3 320, 39 3/5, 733

Rate of Return/C /, /C1 , /C

Total Source energy
consumption (MMBTU) 39/2 54-o 4c&58 S5859 537
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-44

CHICAGO
SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category C Case No. 29

SYSTEM TITLES: B-I Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-I base system

Alternative Systems B-1 B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual $ ,444 0 0 15,2& /,

Electricity- Annual 45,7 6, 2 iot945, 706 6&(, 5Z8 4Ca53 3 , 562 3/, 01Z
5 , 15- C .%d a s6'.a53 47,79 Lo 4 , ead

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.0%)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest /3 2 2 9,425 2,753 2473

First Year
Operating cost '$1.344 /o5S7. . 75 3a3 4 &4

Present Worth of ¢
Net Cash Flow Jo07, 9l6 I4o03,221 J6/,/o9 339,946 334, 43 2

Rate of Return ./C / N/C

Total Source energy
consumption (MMBTU) .5o57 552 7369 5820 532/
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-45

NEW YORK_
SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3 C Case No. 30

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-1 B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual t /o, o4 0 2639 33to,30 3., 29 3,j 535

Electricity - Annual 5/0.S 2 1/45 720 /43 06 5 2/3 73 94
/11 ̂ ^a .SY7Zo .*/3. 5, 07,852 / 2 7, ?29

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 53,300 $3,300
(1.0%)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest,3 23 2 9,425 2,753 4,753
( ~10%) 17,3Ao 23,22 /9,425 Z,75 4,75

First Year
Operating cost It144-63& $/82. Z 173. 990 /37 99o /,7Z

Present Worth of
Net Cash Flow $522,574 '4,/34 5 5,53 5/12, 49o

Rate of Return /C N/C 4 5,So

Total Source energy

consumption (2[BTU) 4377 6 73 S 79 56/6 5/32
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-46

LOS ANGELE5
SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3 Case No. 3|

SYSTEM TITLES: B-1 Electric motor reciprocating compressor chiller with gas-fired
hot water boiler

B-2 Electric motor reciprocating compressor chiller with a double
bundle (heat reclaim) condenser and electric boiler

B-3 Electric motor heat pump connected with a closed water loop

B-4 Gas Heat Pump - Mechanically coupled version

B-5 Gas Heat Pump - Electrically coupled version

ANNUAL OPERATING COSTS: Least expensive system is B-1 base system

Alternative Systems B-1 B-2 B-3 B-4 B-5

Initial investment $235,065 $315,500 $259,000 $330,041 $330,041

Natural Gas - Annual 0 0 2, /, 77/~~, d62 0 0 ll~ gZ9 /,', 77/

Electricity - Annual 40 34 9,90 5 7 28,7oo 27/4Z
45 ,5? 1 s. O- Ss ,ei7 417,502? -7o, e 7

Maintenance - Annual $6,500 $7,300 $6,300 $7,300 $7,300

Insurance - Annual $2,351 $3,155 $2,590 $3,300 $3,300
(1.0Z)

Ad Valorem Tax - Annual $2,351 $3,155 $2,590 $3,300 $3,300

First Year Interest ,S 753 Z 4,753
( 0%) 17,760 23,722 5 24 7

First Year
Operating cost 7,7 9A , 22 87.712 AO /82 7A 45

Present Worth of
Net Cash Flow 2&5,6o/ J72, 335 333, 93 .3/, 735 3/4, 2/.

Rate of Return /C -lo.l4 /.

Total Source energy
consumption (1H!BTU) 39/2 5402 46 5 5859 5376
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-47

EXTENSION STUDY

Sensitivity to Cool/Heat Ratio 0.59 (Factor 0.75)

GIA No. I

SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 2a
Case No. 3

SYSTEM TITLES: A-i Electric motor reciprocating compressor chiller with
gas-fired hot water boiler.

A-2 Electric motor reciprocating compressor chiller with a
double bundle (heat reclaim) condenser and electric boiler p

A-6 Gas Heat Pump -- Electrically coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-I A-2 A-6

Initial Investment S315,000 5326,000 $345,868

Natural Gas - Annual 8,190 0 17,256

Electricity - Annual 35,833 61,448 17,686

Total Utility Cost - Annual 44,023 61,448 34,942

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300

Insurance - Annual (1.0%) $ 3,150 S 3,260 $ 3,459

Ad Valorem Tax - Annual S 3,150 S 3,200 S 3,459 1

First Year Interest (10.0%) S 23,625 $ 24,465 $ 25,940

First Year Operating Cost 80,448 99,733 75,100

Present Worth of Net Cash Flow $317,456 $384,273 $303,841

Rate of Return - N/C 11.45

Total Source Energy Consumption 9,679 13,424 9,296
(MMBTU)
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-48

EXTENSION STUDY

Sensitivity to Cool/Heat Ratio 0.45 (Factor 1.00)

GIA No. 2

SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 2a
Case No. 3

SYSTEM TITLES: A-i Electric motor reciprocating compressor chiller with
gas-fired hot water boiler.

A-2 Electric motor reciprocating compressor chiller with a
double bundle (heat reclaim) condenser and electric boiler

A-6 Gas Heat Pump -- Electrically coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-I A-2 A-6

Initial Investment $315,000 $326,000 $345,868

Natural Gas - Annual 10,584 0 $ 19,134

Electricity - Annual $ 35,833 $ 69,857 $ 17,446

Total Utility Cost - Annual $ 46,417 $ 69,857 $ 36,580

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300

Insurance - Annual (1.0%) $ 3,150 $ 3,260 S 3,459

Ad Valorem Tax - Annual $ 3,150 $ 3,200 $ 3,459

First Year Interest (10.0%) $ 23,625 $ 24,465 $ 25,940

First Year Operating Cost 82,842 108,142 76,738

Present Worth of Net Cash Flow 5325,548 $412,696 $309,377

Rate of Return - N/C 13.06

Total Source Energy Consumption 10,823 15,978 10,126
(MMBTU)
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-49

EXTENSION STUDY

Sensitivity to Cool/Heat Ratio 0.36 (Factor 1.25)

GIA No. 3

SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 2a
Case No. 3

SYSTEM TITLES: A-1 Electric motor reciprocating compressor chiller with
gas-fired hot water boiler.

A-2 Electric motor reciprocating compressor chiller with a
double bundle (heat reclaim) condenser and electric boiler

A-6 Gas Heat Pump -- Electrically coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-I A-2 A-6

Initial Investment S315,000 $326,000 $345,868

Natural Gas - Annual $ 13,055 0 S 21,214

Electricity - Annual 5 35,833 $ 78,544 $ 17,289

Total Utility Cost - Annual $ 48,888 $ 78,544 S 38,503

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300

Insurance - Annual (1.0%) $ 3,150 S 3,260 $ 3,459

Ad Valorem Tax - Annual $ 3,150 $ 3,200 $ 3,459

First Year Interest (10.0O) $ 23,625 S 24,465 S 25,940

First Year Operating Cost 85,313 116,829 78,661

Present Worth of Net Cash Flow 333,900 442,059 315,877

Rate of Return - N/C 14.18

Total Source Energy Consumption 12,004 18,537 11,084
(MMBTU)
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-50

EXTENSION STUDY

Sensitivity to Heat Exchanger Area - Large

GIA No. 4

SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 2a
Case No. 3

SYSTEM TITLES: A-l Electric motor reciprocating compressor chiller with
gas-fired hot water boiler.

A-2 Electric motor reciprocating compressor chiller with a
double bundle (heat reclaim) condenser and electric boiler

A-6 Gas Heat Pump -- Electrically coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-l A-2 A-6

Initial Investment $315,000 $326,000 $345,868

Natural Gas - Annual $ 10,584 0 $ 19,134

Electricity - Annual S 35,833 S 69,857 $ 17,446

Total Utility Cost - Annual $ 46,417 $ 69,857 $ 36,580

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300

Insurance - Annual (1.0%) $ 3,150 $ 3,260 $ 3,459

Ad Valorem Tax - Annual $ 3,150 $ 3,200 $ 3,459

First Year Interest (10.0%) $ 23,625 $ 24,465 $ 25,940

First Year Operating Cost $ 82,842 $108,142 $ 76,738

Present Worth of Net Cash Flow $325,548 $412,696 $309,377

Rate of Return -N/C 13.06

Total Source Energy Consumption 10,823 15,978 10,126
(MMBTU)
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-51

EXTENSION STUDY

Sensitivity to Heat Exchange Area - Medium

GIA No. 5

SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 2a
Case No. 3

SYSTEM TITLES: A-I Electric motor reciprocating compressor chiller with
gas-fired hot water boiler.

A-2 Electric motor reciprocating compressor chiller with a
double bundle (heat reclaim) condenser and electric boiler

A-6 Gas Heat Pump -- Electrically coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-1 A-2 A-6

Initial Investment S315,000 $326,000 $345,868

Natural Gas - Annual S 10,584 0 S 19,106

Electricity - Annual $ 35,833 S 69,857 S 21,036

Total Utility Cost - Annual S 46,417 S 69,857 $ 40,142

Maintenance - Annual $ 6,500 $ 7,300 $ 7,300

Insurance - Annual (1.0%) $ 3,150 $ 3,260 $ 3,459

Ad Valorem Tax - Annual $ 3,150 S 3,200 $ 3,459

First Year Interest (10.0%) $ 23,625 $ 24,465 $ 25,940

First Year Operating Cost $ 82,842 $108,142 $ 80,300

Present Worth of Net Cash Flow $325,548 $412,696 $321,417 K

Rate of Return - N/C 5.00

Total Source Energy Consumption 10,823 15,978 10,117
(MMBTU)
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-52

EXTENSION STUDY

Sensitivity to Heat Exchange Area - Small

GIA No. 6

SUMMARY OF ECONOMIC COMPARISONS

ECONOMY MOTEL

Category 2a
Case No. 3

SYSTEM TITLES: A-I Electric motor reciprocating compressor chiller with
gas-fired hot water boiler.

A-2 Electric motor reciprocating compressor chiller with a
double bundle (heat reclaim) condenser and electric boiler

A-6 Gas Heat Pump -- Electrically coupled version

ANNUAL OPERATING COSTS:

Alternative Systems A-l A-2 A-6

Initial Investment $315,000 $326,000 $345,868

Natural Gas - Annual $ 10,584 0 $ 19,103

Electricity - Annual $ 35,833 $ 69,857 $ 21,238

Total Utility Cost - Annual $ 46,417 $ 69,857 S 40,341

Maintenance - Annual $ 6,500 $ 7,300 S 7,300

Insurance - Annual (1.0%) S 3,150 S 3,260 $ 3,459

Ad Valorem Tax - Annual S 3,150 S 3,200 $ 3,459

First Year Interest (10.0%) S 23,625 S 24,465 $ 25,940

First Year Operating Cost $ 82,842 $108,142 $ 80,499

Present Worth of Net Cash Flow $325,548 $412,696 $322,089

Rate of Return - N/C 4.49

Total Source Energy Consumption 10,823 15,978 10,167
(MMBTU)
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-53

EXTENSION STUDY

New Base System

GIA No. 7
CHICAGO

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 2b
Case No. II

SYSTEM TITLES: B-1.1 Electric motor reciprocating compressor chiller with
electric hot water boiler

B-1 Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

B-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condensor and electric
boiler.

ANNUAL OPERATING COSTS: Least expensive system B-1.1 is base system

Alternative Systems B-1.1 B-1 B-2

Initial Investment $232,9D0 $235,065 $315,500

Natural Gas - Annual 0 $ 6,444 0

Electricity - Annual S 63,283 S 41,929 $ 62,316

Total Utility Cost - Annual $ 63,283 S 48,373 S 62,316

Maintenance - Annual $ 6,500 6,5050 $ 7,300

Insurance - Annual (1.0%) $ 2,329 $ 2,351 S 3,155

Ad Valorem Tax - Annual $ 2,329 S 2,351 S 3,155

First Year Interest (10%) $ 17,467 $ 17,630 $ 23,662

First Year Operating Cost $ 91,908 S 77,205 $ 99,588

Present Worth of Net Cash Flow $344,439 $294,936 5382,225

Rate of Return --- 370,51 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-54

EXTENSION STUDY

New Base System

GIA No. 8 CLEVELAND

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 2b
Case No. 12

SYSTEM TITLES: B-l.l Electric motor reciprocating compressor chiller with
electric hot water boiler

B-I Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

B-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condenser and electric
boiler.

ANNUAL OPERATING COSTS: Least expensive system B-1.1 is base system

Alternative Systems B-l.1 B-l B-2

Initial Investment $232,900 $235,065 $315,500

Natural Gas - Annual $ 6,094 0

Electricity - Annual $ 58,603 $ 38,857 $ 57,392

Total Utility Cost - Annual $ 58,603 $ 44,951 $ 57,392

Maintenance - Annual $ 6,500 $ 6,500 $ 7,300

Insurance - Annual (1.0%) $ 2,329 $ 2,351 $ 3,155

Ad Valorem Tax - Annual $ 2,329 $ 2,351 $ 3,155

First Year Interest (10%) $ 17,467 $ 17,630 $ 23,662

First Year Operating Cost $ 87,228 $ 73,783 $ 94,664

Present Worth of Net Cash Flow $344,439 $294,936 $382,225

Rate of Return --- 338.28 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-55

EXTENSION STUDY

New Base System

GIA No. 9 NEW YORK

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 2b
Case No. 14

SYSTEM TITLES: B-l.I Electric motor reciprocating compressor chiller with
electric hot water boiler

B-I Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

B-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condensor and electric
boiler.

ANNUAL OPERATING COSTS: Least expensive system B-l.l is base system

Alternative Systems B-1.1 B-1 B-2

Initial Investment $232,900 $235,065 $315,500

Natural Gas - Annual 0 $ 10,404 0

Electricity - Annual $124,983 $ 84,148 $124,116

Total Utility Cost - Annual $124,983 S 94,552 i$24,116

Maintenance - Annual $ 6,500 $ 6,500 $ 7,300

Insurance - Annual (1.0%) $ 2,329 $ 2,351 $ 3,155

Ad Valorem Tax - Annual $ 2,329 $ 2,351 $ 3,155

First Year Interest (10%) $ 17,467 $ 17,630 $ 23,662

First Year Operating Cost $153,608 $123,384 $161,388

Present Worth of Net Cash Flow $344,439 $295,936 $382,225

Rate of Return -- 742.19 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-56

EXTENSION STUDY

New Base System

GIA No. 10 DALLAS

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 2b
Case No. 16

SYSTEM TITLES: 8-1.1 Electric motor reciprocating compressor chiller with
electric hot water boiler

B-1 Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

B-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condensor and electric
boiler.

ANNUAL OPERATING COSTS: Least expensive system B-I.l is base system

Alternative Systems B-l.l B-I B-2

Initial Investment $232,900 $235,065 $315,500

Natural Gas - Annual 0 $ 6,445 0

Electricity - Annual $ 57,661 $ 38,058 $ 57,385

Total Utility Cost - Annual $ 57,661 $ 44,503 $ 57,385

Maintenance - Annual $ 6,500 $ 6,500 $ 7,300

Insurance - Annual (1.0%) $ 7,329 $ 2,351 $ 3,155

Ad Valorem Tax - Annual $ 2,329 $ 2,351 S 3,155

First Year Interest (10%) $ 17,467 $ 17,630 $ 23,662

First Year Operating Cost $ 86,286 $ 73,335 $ 94,657

Present Worth of Net Cash Flow $344,439 $294,936 $382,225

Rate of Return --- 327.54 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)
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TABLE 4-57

EXTENSION STUDY

New Base System

GIA No. II LOS ANGELES

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category Zb
Case No. 18

SYSTEM TITLES: B-1.1 Electric motor reciprocating compressor chiller with
electric hot water boiler

B-I Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

8-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condenser and electric _
boiler.

ANNUAL OPERATING COSTS: Least expensive system B-1.1 is base system

Alternative Systems B-1.1 B-1 B-2

Initial Investment 5232,900 5235,065 $315,500

Natural Gas - Annual 0 5,462 0

Electricity - Annual $ 56,515 5 36,412 $ 55,865

Total Utility Cost - Annual $ 56,515 S 41,874 $ 55,865

Maintenance - Annual $ 6,500 $ 6,500 $ 7,300

Insurance - Annual (1.0%) S 2,329 S 2,351 S 3,155

Ad Valorem Tax - Annual $ 2,329 $ 2,351 S 3,155

First Year Interest (10%) $ 17,467 5 17,639 S 23,662

First Year Operating Cost $ 85,140 $ 70,706 $ 93,137

Present Worth of Net Cash Flow $344,439 $294,936 $382,225

Rate of Return --- 364.06 N/C

Total Source Energy Consumption 7,305 5,057 8,552 i
(MMBTU)
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TABLE 4-58

EXTENSION STUDY

New Base System

GIA No. 12 CHICAGO

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3a
Case No. 19

SYSTEM TITLES: B-1.1 Electric motor reciprocating compressor chiller with
electric hot water boiler

B-1 Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

8-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condenser and electric
boiler.

ANNUAL OPERATING COSTS: Least expensive system B-l.l is base system

Alternative Systems B-l.1 B-1 B-2

Initial Investment $232,900 $235,605 $315.500

Natural Gas - Annual 0 $ 9,569 0

Electricity - Annual $ 67,207 $ 44,529 $ 68,044

Total Utility Cost - Annual $ 67,207 $ 54,098 $ 68,044

Maintenance - Annual $ 6,500 $ 6,500 $ 7,300

Insurance - Annual (1.0%) $ 2,329 $ 2,351 S 3,155

Ad Valorem Tax - Annual $ 2,329 $ 2,351 $ 3,155

First Year Interest (10%) $ 17,467 $ 17,630 $ 23,662

First Year Operating Cost $ 95,832 $ 82,930 $105,316

Present Worth of Net Cash Flow $344,439 $294,936 $382,225

Rate of Return --- $327.54 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)
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TABLE 4-59

EXTENSION STUDY

New Base System

GIA No. 13 CLEVELAND

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3a
Case No. 20

SYSTEM TITLES: B-l.l Electric motor reciprocating compressor chiller with
electric hot water boiler

B-l Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

8-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condenser and electric
boiler.

ANNUAL OPERATING COSTS: Least expensive system E-l.l is base system

Alternative Systems B-_I. B-l B-2

Initial Investment $232,900 S235,065 $315,500

Natural Gas - Annual 0 S 10,469 0

Electricity - Annual $ 64,346 S 42,665 S 65,473

Total Utility Cost - Annual $ 64,346 $ 53,134 $ 65,473

Maintenance - Annual S 6,500 S 6,500 $ 7,300

Insurance - Annual (1.0) S 2,329 S 2,351 S 3,155

Ad Valorem Tax - Annual $ 2,329 $ 2,351 $ 3,155

First Year Interest (10%) $ 17,467 $ 17,630 $ 23,662

First Year Operating Cost $ 92,971 $ 81,966 $102,745

Present Worth of Net Cash Flow $344,439 $294,936 $382,225

Rate of Return --- 278.13 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)

4-60



CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 4-60

EXTENSION STUDY

Ne% Base System

GIA No. 14 NEW YORK

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3a DOE
Case No. 21

SYS"EM TITLES: B-1.1 Electric motor reciprocating compressor chiller with
electric hot water boiler

B-1 Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

B-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condenser and electric
boiler.

ANNUAL OPERATING COSTS: Least expensive system B-l.l is base system

Alternative Systems B-l.1 B-1 B-2

Initial Investment $232,900 $235,065 $315,500

Natural Gas - Annual O $ 13,005 0

Electricity - Annual $116,984 $ 78,762 $117,619

Total Utility Cost - Annual $116,984 $ 91,767 $117,619

Maintenance - Annual $ 6,500 $ 6,500 $ 7,300

Insurance - Annual (1.O0) $ 2,329 $ 2,351 $ 3,155

Ad Valorem Tax - Annual $ 2,329 $ 2,351 $ 3,155

First Year Interest (10%) $ 17,467 $ 17,630 $ 23,662

First Year Operating Cost $145,609 $120,599 $154,891

Present Worth of Net Cash Flow $344 439 $294,936 S382,225

Rate of Return --- $626.17 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)
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TABLE 4-61

EXTENSION STUDY

New Base System

GIA No. 15 DALLAS

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3a DOE
Case No. 22

SYSTEM TITLES: B-I.1 Electric motor reciprocating compressor chiller with
electric hot water boiler

B-1 Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

8-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condenser and electric
boiler.

ANNUAL OPERATING COSTS: Least expensive system 8-l.l is base system

Alternative Systems B-l.1 B-1 B-2

Initial Investment $232,900 S235,065 $315,500

Natural Gas - Annual 0 $ 10,666 0

Electricity - Annual $ 73,287 $ 48,372 S 73,746

Total Utility Cost - Annual S 73,287 $ 59,038 S 73,746

Maintenance - Annual $ 6,500 $ 6,500 S 7,300

Insurance - Annual (I.0%) $ 2,329 $ 2,351 S 3,155

Ad Valorem Tax - Annual $ 2,329 $ 2,351 S 3.155

First Year Interest (10%) $ 17,467 $ 17,630 S 23,662

First Year Operating Cost $101,912 $ 87,870 $111,018

Present Worth of Net Cash Flow $344,439 $94,936 $382,225 i

Rate of Return --- 355.47 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)
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TABLE 4-62

EXTENSION STUDY

New Base System

GIA No. 16 LOS ANGELES

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3a DOE
Case No. 23

SYSTEM TITLES: B-1.l Electric motor reciprocating compressor chiller with
electric hot water boiler

B-1 Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

B-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condenser and electric
boiler.

ANNUAL OPERATING COSTS: Leastexpensive system B-l.l is base system

Alternative Systems B-1.l B-I B-2

Initial Investment $232,900 $235,065 $315,500

Natural Gas - Annual 0 $ 8,602 0

Electricity - Annual $ 61,149 $ 39,398 $ 61,674

Total Utility Cost - Annual $ 61,149 $ 48,000 $ 61,674

Maintenance - Annual $ 6,500 $ 6,500 $ 7,300

Insurance - Annual (1.0%) S 2,329 $ 2,351 $ 3,155

Ad Valorem Tax - Annual S 2,329 $ 2,351 S 3,155

First Year Interest (10t) $ 89,774 $ 76,832 $ 98,946

First Year Operating Cost $ 17,467 $ 17,630 $ 23,662

Present Worth of Net Cash Flow $344,439 $294,936 $382,225

Rate of Return --- 327.54 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)
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TABLE 4-63

EXTENSION STUDY

New Base System

GIA No.17
CHICAGO

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3b AGA
Case No. 24

SYSTEM TITLES: B-1.1 Electric motor reciprocating compressor chiller with
electric hot water boiler

B-I Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

B-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condensor and electric
boiler.

ANNUAL OPERATING COSTS: Least expensive system B-1.1 is base system

Alternative Systems B-I.lI B-1 B-2

Initial Investment S232,900 $235,065 $315,500

Natural Gas - Annual 0 S 6,921 °

Electricity - Annual $ 68,347 S 45,283 S 69,198

Total Utility Cost - Annual $ 68,347 S 52,204 $ 69,198

Maintenance - Annual $ 6,500 $ 6,500 $ 7,300

Insurance - Annual (1.0%) $ 2,329 $ 2,351 $ 3,155

Ad Valorem Tax - Annual S 2,329 S 2,351 S 3,155

First Year Interest (10%) $ 17,467 S 17,630 $ 23,662

First Year Operating Cost $ 96,972 $ 81,036 $106,470

Present Worth of Net Cash Flow $344,439 $294,936 $382,225

Rate of Return --- 402.73 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)
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TABLE 4-64

EXTENSION STUDY

New Base System

GIA No. 18
CLEVELAND

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3b AGA
Case No. 25

SYSTEM TITLES: B-1.1 Electric motor reciprocating compressor chiller with
electric hot water boiler

B-1 Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

B-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condensor and electric
boiler.

ANNUAL OPERATING COSTS: Least expensive system B-l.l is base system

Alternative Systems B-1.1 B-l B-2

Initial Investment $232,900 $235,065 $315,500

Natural Gas - Annual O $ 6,544 0

Electricity - Annual $ 63,291 $ 41,966 $ 64,399

Total Utility Cost - Annual $ 63,291 $ 48,510 $ 64,399

Maintenance - Annual $ 6500 6,500 $ 6,500

Insurance - Annual (1.0%) $ 2,329 $ 2,351 $ 3,155

Ad Valorem Tax - Annual $ 2,329 $ 2,351 $ 3,155

First Year Interest (10%) $ 17,467 $ 17,630 $ 23,662

First Year Operating Cost $ 91,916 $ 77,342 $101,671

Present Worth of Net Cash Flow $344,439 $294,936 $382,225

Rate of Return --- 366.21 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)
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TABLE 4-65

EXTENSION STUDY

New Base System

GIA No. 19 NEW YORK

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3b AGA
Case No. 26

SYSTEM TITLES: B-1.1 Electric motor reciprocating compressor chiller with
electric hot water boiler

B-1 Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

B-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condenser and electric
boiler.

ANNUAL OPERATING COSTS: Least expensive system 8-1.1 is base system

Alternative Systems B-1.I B-I B-2

Initial Investment $232,900 $235065 S315,500

Natural Gas - Annual 0 $ 10,196 0

Electricity - Annual 5123,858 $ 83,391 $124,530

Total Utility Cost - Annual 5123,858 S 93,587 $124,530

Maintenance - Annual $ 6,500 $ 6,500 S 7,300

Insurance - Annual (I.0%) $ 2,329 S 2,351 $ 3,155

Ad Valorem Tax - Annual 5 2,329 $ 2,351 S 3,155

First Year Interest (10%) $ 17,467 $ 17,630 $ 23,662

First Year Operating Cost $152,483 5122,419 $161,802

Present Worth of Net Cash Flow $344,439 $294,936 $382,225

Rate of Return --- 750.78 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)
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TABLE 4-66

EXTENSION STUDY

New Base System

GIA No. 20 DALLAS

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3b AGA
Case No. 27

SYSTEM TITLES: B-l.l Electric motor reciprocating compressor chiller with
electric hot water boiler

B-I Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

B-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condensor and electric
boiler.

ANNUAL OPERATING COSTS: Least expensive system B-l.l is base system

Alternative Systems B-l.l B-1 B-2

Initial Investment $232,900 $235,065 $315,500

Natural Gas - Annual 0 $ 8,314 0

Electricity - Annual S 65,329 $ 43,120 $ 65,739

Total Utility Cost - Annual S 65,329 $ 51,434 $ 65,739

Maintenance - Annual $ 6,500 $ 6,500 $ 7,300

Insurance - Annual (I.0%) $ 2,329 $ 2,351 $ 3,155

Ad Valorem Tax - Annual $ 2,329 $ 2,351 $ 3,155

First Year Interest (10%) $ 17,467 $ 17,630 $23,662

First Year Operating Cost $ 93,954 S 80,266 $103,011

Present Worth of Net Cash Flow $344,439 $294,936 $382,225

Rate of Return --- 344.73 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)
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TABLE 4-67

EXTENSION STUDY

New Base System

GIA No. 21 LOS ANGELES

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3b AGA
Case No. 28

SYSTEM TITLES: B-I.1 Electric motor reciprocating compressor chiller with
electric hot water boiler

B-I Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

B-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condensor and electric
boiler.

ANNUAL OPERATING COSTS: Leastexpensive system B-l.l is base system

Alternative Systems B-I.l B-1 8-2

Initial Investment $232,900 $235,065 S315,500

Natural Gas - Annual 0 S 5,904 0

Electricity - Annual $ 60,131 $ 38,472 S 60,648

Total Utility Cost - Annual S 60,131 $ 44,376 S 60,648

Maintenance - Annual S 6,500 S 6,500 $ 7,300

Insurance - Annual (1.0%) $ 2,329 S 2,351 5 3,155

Ad Valorem Tax - Annual S 2,329 $ 2,351 S 3,155

First Year Interest (10%) 5 17,467 S 17,630 $ 23,662

First Year Operating Cost $ 88,756 $ 73,208 $ 97,920

Present Worth of Net Cash Flow $344,439 $294,936 $382,225

Rate of Return -- 391.99 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)
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TABLE 4-68

EXTENSION STUDY

New Base System

GIA No. 22 CHICAGO

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3c Future
Case No. 30

SYSTEM TITLES: B-l.I Electric motor reciprocating compressor chiller with
electric hot water boiler

B-1 Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

B-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condensor and electric
boiler.

ANNUAL OPERATING COSTS: Least expensive system B-I.1 is base system

Alternative Systems B-1.1 B-l B-2

Initial Investment $232,900 $235,065 $315,500

Natural Gas - Annual 0 $ 6,444 0

Electricity - Annual $ 66,608 $ 45,708 $ 68,528

Total Utility Cost - Annual $ 66,608 $ 52,152 $ 68,528

Maintenance - Annual $ 6,500 S 6,500 $ 7,300

Insurance - Annual (1.0) $ 2,329 $ 2,351 $ 3,155

Ad Valorem Tax - Annual $ 2,329 $ 2,351 $ 3,155

First Year Interest (10%) $ 17,467 $ 17,630 $ 23,662

First Year Operating Cost $ 95,233 $ 80,984 $105,800

Present Worth of Net Cash Flow $344,439 $294,936 $382,225

Rate of Return --- 359.77 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)
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TABLE 4-69

EXTENSION STUDY

New Base System

GIA No. 23 NEW YORK

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3c Future
Case No. 30

SYSTEM TITLES: B-1.l Electric motor reciprocating compressor chiller with
electric hot water boiler

B-I Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

B-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condenser and electric
boiler.

ANNUAL OPERATING COSTS: Least expensive system B-1.1 is base system

Alternative Systems B-I.I B-I 8-2

Initial Investment 5232,900 S235,065 $315,500

Natural Gas - Annual 0 $ 10,404 0

Electricity - Annual $144,047 $105,242 $145,720

Total Utility Cost - Annual i144,047 $115,646 $145,720

Maintenance - Annual S 6,500 $ 6,500 $ 7,300

Insurance - Annual (1.0%) $ 2,329 $ 2,351 $ 3,155

Ad Valorem Tax - Annual $ 2,329 $ 2,351 S 3,155

First Year Interest (10%) $ 17,467 $ 17,630 S 23,662

First Year Operating Cost $172,672 $144,478 $182,992

Present Worth of Net Cash Flow $344,439 $294,936 $382,225

Rate of Return --- 707.81 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)
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TABLE 4-70

EXTENSION STUDY

New Base System

GIA No. 24 LOS ANGELES

SUMMARY OF ECONOMIC COMPARISONS

OFFICE BUILDING

Category 3c Future
Case No. 31

SYSTEM TITLES: B-l.l Electric motor reciprocating compressor chiller with
electric hot water boiler

B-I Electric motor reciprocating compressor chiller with
gas-fired hot water boiler

B-2 Electric motor reciprocating compressor chiller with
a double bundle (heat reclaim) condenser and electric
boiler.

ANNUAL OPERATING COSTS: Least expensive system B-1.1 is base system

Alternative Systems B-1.1B-I B-2

Initial Investment $232,900 $235,065 $315,500

Natural Gas - Annual 0 $ 5,462 0

Electricity - Annual $ 57,831 $ 40,134 S 59,390

Total Utility Cost - Annual $ 57,831 $ 45,596 $ 59,390

Maintenance - Annual $ 6,500 $ 6,500 $ 7,300

Insurance - Annual (1.0%) $ 2,329 $ 2,351 S 3,155

Ad Valorem Tax - Annual $ 2,329 $ 2,351 $ 3,155

First Year Interest (10%) $ 17,467 $ 17,630 $ 23,662

First Year Operating Cost $ 86,456 $ 74,428 $ 96,662

Present Worth of Net Cash Flow $344,439 $294,936 $382,225

Rate of Return -- 303.91 N/C

Total Source Energy Consumption 7,305 5,057 8,552
(MMBTU)
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

5.0 CHARTS OF ECONOMIC COMPARISIONS AND RELATIVE SOURCE ENERGY COMPARISONS

* Base Study - Motel (Tables 5-1 through 5-5)

* Base Study - Office (Tables 5-6 through 5-10)

* Extension Study - Motel (Tables 5-11 through 5-14)

* Extension Study - Office (Tables 5-15.through 5-19)
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

6.0 SOURCE ENERGY CONSUMPTION TABLES (Tables 6-1 through 6-4)

TABLE 6-1

BASE STUDY

Key
I Gas I Elec.

Total

SOURCE ENERGY CONSUMPTION (MMBTU)
MOTEL

A-l A-2 A-5 A-6

Chicago ~5.896 I 5.554 0 1 17.784 9,648 1.420 9,624 1 915
Chicago _ __11.450 .17,784 11,68 10,539

5,041 7 5.782 0 1 15,978 9,149 1,508 9,123 1 1,003
Cleveland 10.823 15978 10.657 10.126

New York City , J 5. 7 6 4
New York City 4.140 1 5X764 0 1 13,905 8,611 1 1,477 8,581 | 961

9,904 139 ,905 10.088 9.542
Dallas 2,501 I 7.244 0 11.722 8.561 I 2.620 8.518 2,189

Dals________ 9.745 11.722 11.181 10.707
~Los Angeles 1.925 1 6.323 0 929 7,564 I 2,000 7.538 1,517

Los 
Ange l e s 8.8248 9.029 9.564 9.055

Chicago (A-l) Base Cleveland (A-l) Base NYC (A-1) Base
A-2 1557 A-2 148% A-2 140%
A-5 97% A-5 98% A-5 102%
A-6 92% A-6 94% A-6 96%

Dallas (A-l) Base Los Angeles (A-l) Base
A-2 120% A-2 109%
A-5 115% A-5 116%
A-6 110% A-6 110%

6-1
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 6-2

BASE STUDY

SOURCE ENERGY CONSUMPTION vIMBTU)
OFFICE

B-1 B-2 B-3 B-4 B-5

Chicago3,215 | 1,842 0 8,552 0 7,369 7.021 -1,201 6,990 1-1669
Chicagole 5 057 8 552 7 369 5,820 5 321

Cleveland 2.895 1.827 0 7.731 O' 6.6264 6.828 -1.186 6.7981-1.654
4,722 7.731 6.624 5 642 5.144

2New York Cit 422 11,955 0 16,873 0 1 5679 6.671 1-1055 6,640 1-,508
New York City 4,377 6,873 5,679 5,616 5,132

Dallas 1,430 1 0 2681 5393 09 6,192 -261 6,157 -626
4_111 5 393 4.709 5,931 5,531

Los Angeles 1.1 2411 40 4,858 6,692 -833 6,644-1.268
-______ 3.912 5,402 4 858 5,859 5,376

Chicago (B-l) Base Cleveland (B-1) Base NYCC (B-1) Base
B-2 169% B-2 163% B-2 157%
B-3 1457. B-3 1407. B-3 130%
B-4 115% B-4 119% B-4 128%

B-5 105% B-5 109% B-5 1177

Dallas (B-I) Base Los Angeles (B-1 Base)
B-2 131% B-2 138%
B-3 115% B-3 1247
B-4 144% B-4 150%
B-5 135% B-5 137%

6-2
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TABLE 6-3 Ci
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KEY >

1 I -.--.---. SOURCE ENERGY CONSUMPTION (MMBTU) m-
GAS ^ -ELEC. MHOTEL Q

I---_TPiOTA~L __ .... EXTENSION STUDY Z

C
A-] A-2 A-6 A-6.1 A-6.2

CLEVELAND 5041 5782 0 15978 9123 1003 >
0.45 HEAT/COOL cr-
[1.00] 10823 (1.0) 15978 (1.0) 10,126 (1.0) GO

CLEVELAND 3897 5782 0 13424 8226 1070 <
0.59 HEAT/COOL C)
[0.75 1 9679 (0.89) 13424 (0.84) 9296 (0.92) m

CLEVELAND 6222 5782 0 18537 10117 967 S
0.36 HEAT/COOL >
[1.25] 12004 (1.11) 18537 (1.16) 11084 (1.09) Z

CLEVELAND 5041 5782 0 15978 9123 1003
LARGE

HEAT EXCHANGER 10823 (1.0) 15978 (1.0) 10126 (1.0)

CLEVELAND 3897 5782 0 13424 9105 1012
MEDIUM

HEAT EXCHANGER 9678 (0.89) 13424 (0.84) 10117 (0.99)

CLEVELAND 6222 5782 0 18537 9109 1058
"SMALL"

HEAT EXCHANGER 12004 (1.11) 18537 (1.16) 10167 (0.99)

NOTE: ( ) Indicates normalized annual energy consumption relative to normalized heat/cool ratio.

[ ] Indicates normalized heat/cool ratio where 1.0 equals 0.45
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mSOURCE ENERGY CONSUMPTION (MMBTU) C
OFFICE

EXTENSION STUDY z
KEY -A

CGAS ELEC c
TOTAL >

r-

G)0

B-I B-1.1 B-2 B-3 B- 4 B-5 )m

3.215 I , . 842 o 0 8,552 0 | 7,369 7,021 -1,201 6990 1 ,669
5CHICAGO 5 057 8,552 7,369 5, 20 5,S2-1- -

2,895 ,827 0 7,305 73' 82CLEVELAND O 13_CLEVELAND 4 722 7,305 7,731 6 ,62i 6,6424-- 5 - --
NEW YORK CITY Z. I 0. 6,873 O J 5,679 6671 -1,055 6,640 -1508 O

_______________ 4 377 6,873 5,679 5,6135 S- 7f3l'
DALLAS I.430 I 2 681 0 4393 O 4 4,709 6,192 J -261 _ 6,157 I-' 26

4_111 5,393 4,709 5,931 5,53I- Z
1,501 241 42 I 484 6692 01-833 - 6,644 -~ 268 <

LOS ANGELES _ 3,912 _ ___ 5,402 4,858 5,859 5,376

CHICAGO (B-I)Base CLEVELAND (B-I) Base NYC (B-I) Base
B-2 169I B-!.! ,%o B-2 i57%
B-3 145% B-2 163%' B-3 130
B-4 115% B-3 140% B-4 128%
B-5 105% B-4 119% B-5 117%

B-5 109%

DALLAS (B-I) Base LOS ANGELES (B-I) Base
B-2 131% B-2 138%
B-3 115% B-3 124%
B-4 144% B-4 150%
B-5 135% B-5 137%
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

H ~ 7.0 KEY OBSERVATIONS

fl ~ 7.1 Motel - Base Study - Exhibit #7

* The motel appears to be a more favorable application than the

*IJ~ ~office building.

* New York City is a good application for the electrically coupled

3HI ~gas heat pump. (A-6)

- Lower source energy consumption than base system (Cleveland)

- Substantial operating cost savings

- 31% rate of return with present rates and actual weather

* The gas heat pump looks best with future rates and AGA rate-

level projections, in that order.

*IJ~ * The application of present rates along and with DOE rate-level

projections yields about the same results for the gas heat pump.

B*1~ * The best energy cost savings is in New York; followed by

Cleveland, Chicago, and Dallas. Los Angeles shows the lowest

energy cost savings.

*Source energy consumption savings of the gas heat pump exceeds

||I ~~the reciprocating compressor and gas boiler system in Chicago,

Cleveland and New York.

7.2 Office - Base Study - Exhibit #8

31 ~ ·* The office building is not a favorable application for the gas

heat pump.

| ~~·* The reciprocating chiller and gas boiler (system B-l) shows the

lowest source energy consumption of all systems. The gas heat

3^Bj . pump system (B-5) is the second lowest source energy system,

except for system B-3 (close loop electric heat pump) in Dallas

3Hj ~and Los Angeles.

* The electric-drive gas heat pump is the best in all cities

3^B1 ~versus the mechanical drive gas heat pump. The electric-drive

gas heat pump (A-6) shows utility energy cost savings over all

3-I~ ~other systems in all cities and for all rate projections.

7-1



CONSOLIDATED NATURAL GAS SERVICE COMPANY

* The energy cost savings of the electric-drive gas heat pump

are insufficient to yield a positive rate of return, except

in New York City, with future rate schedules where there is

only 5% rate of return.

* The best energy cost saving is in New York City; followed by

Chicago and then Cleveland. Dallas and Los Angeles show very

small savings.

* Source energy consumption of the gas heat pump almost equals

the reciprocating compressor and gas boiler system in Chicago,

Cleveland and New York.

7.3 Motel - Extension Study - Cooling Load to Heating Load Ratio Sensitivity

* A lower cool/heat ratio shows an improved (higher) rate of re-

turn for the gas heat pump when compared with the reciprocating

compressor and gas boiler system.

* Higher source energy savings for the gas heat pump results when

the motel cool/heat ratio is lowered. The comparision is again

made with the reciprocating compressor and gas boiler system.

7.4 Motel - Extension Study - Sensitivity to Change of GHP Heat Exchanger

Area

* Increased rate of return results when the gas heat pump is

equipped with larger heat exchanger area and compared with the

reciprocating compressor and gas boiler system.

* Increased source energy savings result when the gas heat pump

is equipped with larger heat exchanger area and compared with

the reciprocating compressor and gas boiler system.

7.5 Office - Extension Study - Revised Reference System Study: Reciprocat-

ing Compressor & Electric Boiler (Reference) Versus Reciprocating

Compressor & Gas Boiler

* The relatively small additional cost of the electric boiler

system is offset by high annual utility cost savings resulting

7-2



CONSOLIDATED NATURAL GAS SE[lViCE COMPANY

in very high rates of return for the gas boiler system in all

weather areas.

e The application of lower (promotional or special) electric

rates would be necessary to enable the electric boiler sys-

tem to be competitive with the gas boiler system under the

conditions of the study.

7-3
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

8.0 PROJECTED REAL INCREASES IN COMMERCIAL GAS AND ELECTRIC PRICES,

1979 - 1985

TABLE 8-1

Projected Real Increases In
Commercial Gas and Electric Prices

1979 - 1985

[IB|~~~~~~~ ~~ ~~DEPARTMENT OF ENERGY*

Gas (1978 $) Electric (1978 $)
City/Region % Change Change % Change % Change

H_______ Per Year 1979-85 Per Year 1979-85

1. CHI/Midwest 6.8 48.5 1.0 6.2

2. CLI/North Central 9.1 71.8 1.5 9.8

HJI|~ ~ ~3. NYC/NY-NJ 3.9 25.0 -1.0 -6.4

4. DAL/Southwest 8.7 65.5 4.0 27.1

gm 5. LAX/West 7.9 57.5 1.3 8.2

AMERICAN GAS ASSOCIATION**

Bity/Reglon Gas (1979 $) Electric (1979 $)
City/Region Change % Change % Change ' Change

______ Per Year 1979-85 Per Year 1979-85

1. CHI/E. North Central 1.2 7.4 1.3 8.0

IIUP~ ~~2. CLE/E. North Central 1.2 7.4 1.3 8.0

3. NYC/Middle Atlantic -0.4 -2.0 -0.17 -0.90

**11|~ ~ 4. DAL/W. South Central 4.3 29.0 2.1 13.3

5. LAX/Pacific 1.3 8.1 1.0 6.4

*Source: Systems Analysis Branch, Office of Bldgs. & Community Systems, Conservation
& Solar Applications. Chief Systems Analysis Branch, Peter P. Bach, MarchII*|n~~~~ *~Sou 27, 1979.

|"-l ''"Q**Source: Planning & Analysis Group, American Gas Association, Manager, Demand Analysis,
Richard Itteilag, March 27, 1979.

I
PEC
4/17/79
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DESCRIPTION OF EQUIPMENT SYSTEM c m

ECONOMY MOTEL - ONE (1) STORY
BUILDING MODEL A - 120 TR NOMINAL COOLING CAPACITY 3

H

z C

APTION CD
NUMBER PRIMARY SIDE TERMINAL (SECONDARY) SIDE r9

PRINCIPAL
CHILLER/COOLER BOILER/HEATER AIR HANDLING SUPPLEMENTARY COOLING TOWER PROCESS OUTDOOR AIR 0 )

FAN- HEATING OR OR OUTDOOR HEATER ECONOMIZER <
_COIL VAV COOLING CONDENSER TYPE (/)

Electric Motor Gas Boiler 4-Pipe No No Cooling Tower Gas-Fired Comnerclal No m
Reciprocating Perimeter Hot Water 3

A-1 Compressor Chiller <
Carrier Model
Series 30 c m

c< m

Electric Motor Electric Boiler 4-Pipe No No Cooling Tower Electric Boiler Commer- No 0
Reciprocating Perimeter cial Hot Water C

A-2 Compressor Chiller
~D Dbl. Bundle Cond. >
~~~I ~Carrier Model H Z

H- Series 30 Hr.

L.S.M. Gas Heat Pump Steam/Hot Water 4-Pipe No Optional Htg. Cooling Tower Turbine Exhaust No (D
Direct-Fired Steam Heat Exchange Perimeter Hot Water (n

A-S Generator/Turbine- (Self-Contained) Heater _D
Fresh Gent. Comp. Optinal Suppl.
Mechanical Drive Absorption H

Chliller

L.S.M. Gas Heat Pump Same as Above 4-Pipe No Optional Htg. Cooling Tower Same as Above No X

,A-66. (Same as Above) Heater

and Electrical Drive Optional Suppl.
i-6 .k1 ""~~~~ 2 Ch~Absorption le

A-6.2 Chiller
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DESCRIPTION OF EQUIPMENT SYSTEMS

OPTION PRIMARY SIDE TERMINAL (SECONDARY) SIDE

GENERAL OFFICE BUILDING - SIX (6) STORY

BUILDING MODEL B - 120 TR NOMINAL COOLING CAPACITY >

U PRINCIPAL C
CIHILLER/COOLER BOILER HEATER AIR HANDLING COOLING TOWER PROCESS OUTSIDE AIR 0n

Electric Motor - Gas Boiler for Three Pack- Yes Baseboard Cooling Tower Gas Boiler
Reciprocating Comp. Htg. Hot Water age Air Radiation Conmmercial Hot Water YES

B-1 Carrier 30 Series Handling m
B-l.l* Chiller Units o

4-Pipe 0

Electric Motor - Electric Boiler Same as Yes Perimeter Cooling Tower Electric Boiler No __
.o B-2 Reciprocating Comp. for Htg. Hot Above Fan-Coil Commerical Hot Water Water

Double Bundle Cond. Water 4-Pipe Storage Z
Carrier

Electric Motor - Electric Boiler Yes No (Included Cooling Tower Electric Boiler No
B-3 Closed Loop Water for Htg. Hot (Included in Pkg.) Commercial Hot Water

Air Heat Pump Water in Pkg.)

L.S.M. Gas Heat Pump Self-Contained Three Pack- Yes Perimeter Cooling Tower Turbine Exhaust Steam Yes
Direct-fired Steam Heat Exchangers age Air Fan-Coil Bleed arid Supplemental

B-4 Generator-Turbine/ for Htg. Hot Handling Gas-Fired Commercial
Centrifugal Comp. Water Units Hot Water Ieater
Mechancial Drive 4-Pipe

L.S.M. Gas Heat Pump Same as Above Same as Yes Perimeter Cooling Tower Same as Above Yes
Direct-Fired Steam Above Fan-Coil

B-5 Generator-Turbine/ 4-Pipe
Centrifugal Coilp.
Electrical Drive

*B-l.1 -- Same as Option Number B-1 except for substitutioln of Electric Boiler for Gas Boiler.

V , K ,
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LSH GAS HEAT PUMP COMPARATIVE COST OF OWNERSHIP STUDY z
SUMMARY OF INITIAL INSTALLED COSTS g>

0 C

System HVAC -Associated Alternate Annual Primary GHP Premium Electrical Total Installed H >
I.D. System Electrical System Total Levelized Equipment Percentage - Cost Deduction Cost - All Z r-

Cost Cost, Gas Installed Maintenance Cost (Chiller, Applied to For Gas Heat Systems C)
Piping & Cost & Replacement Boiler, Tower, Systems 2(5) Pump Systems *(GHP Adjusted >
Flue Cost Cost Pump Costs, And B-2 Primary Only By + Premium & C)

- Central Systems Equipment Cost - Elec. Deduct v

Systems Only( 1) 50% GHP Primary Applied to A-2 H :
Equipment Cost & B-2 Total Costs <

'-4 0
Mnotel m
A-I $292,000 $23,000 $315,000 $6,500 (2 A-l S315,000 v C)
A-2 :*00,200 26,000 326,200 7,300 55,335 --- - A-2 326.200
A-5 --- --- 7,300 --- +$27,668 -$8,000 A-5 345,868* 3

A-6 - - -- .- 7,300 --- + 27,668 - 8,000 A-6 345,868'- D0 * wo~~~~~~~~~~~~~~~~~~~~~~~~~~~ >

Office '(4 \ 5 -<
B-l $205,365 $29,700 (4)(5 235065 $6,500 235,065
B-2 283.500 32,000 315,500 7,300 45,081(3 -- B-2 315,500
B-3 227,000 32,000 259,000 6,300 N/A --- --- 3 259.000 x
B-4 --- -- 7,300 -- +$22,541 -$8,000 B-4 330,041* "
B-5 --- -7,300 -- + 22,541 - 8,000 B-5 330,041;- (D
B-l.1 207,900 25,000( 232,900 6,500 -- -- -- B-1.1 232900

0

(1) Based on Cleveland Building.
(2) System A-2 Primary Equipment Cost - Double Bundle Condenser Chiller, Electric Boiler, Cooling Tower and CW Pump
(3) System B-2 Primary Equipment Cost - Double Bundle Condenser Chiller, Electric Boiler, Cooling Tower and CW Pump
(4) Electrical Contract Deduction (Smaller Power Center and Power Wiring) - 400 Amps X $20/Amp - $8,000.
(5) Includes $4,700 for flue and gas piping.
(6) Assumed value to reduce cost of System B-1.1 below System B-1.
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11.0 ADDENDUM

1 ~ 11.1 Summary of the Energy System Analysis Series

The Energy System Analysis Series is a library of computer programs devel-

~I oped by Ross F. Meriwether and Associates, Inc., for hour-by-hour calculation

of the annual energy consumption of various types of air-side systems and

mechanical plants, for applying local utility rate schedules to these de-

mands and consumptions, and for combining these costs with other owning and

operating costs for year-by-year cashflow projections. Each major step in

a complete ene:rgy system analysis is handled by a different program, thereby

permitting the engineer to evaluate the results of one part before finalizing

inputs and proceeding with the next part. The various programs permit the

user to evaluate different airside system types, various control temperatures,

airflow quantities, operating schedules, heat recovery or economizer cycles,

various equipment types and accessory combinations, competing energy sources,

fl ~ and alternate utility rates.

As shown on the schematic flow diagram (Figure 11-1), the five programs in

the library ara:

Energy Requirements Estimate (called ERE) - a program to calculate

hour-by-hour thermal and electrical loads for a building (or build-

ing section) and to simulate the operation of the air distribution

*HI ~system in meeting these loads.

Total Coincident Requirement (called TCR) - a program to sum the

hour-by-hour loads from multiple ERE runs for various buildings or

sections to find total system loads with actual diversity. (Not

utilized)

I* ~ ~Equipment Energy Consumption/B (called EEC/B) - a program to simu-

late the operation of the various pieces of equipment as they res-

pond to loads imposed by the building's air-side systems to find

monthly and annual energy consumption for the various systems being

evaluated.

Monthly Utility Costs (called MUC) - a program to calculate the

monthly and annual energy costs for each system using the local

utility rate schedules.

Economic Comparision of Systems (called ECS) - a program to cal-

culate the annual cashflow for total owning and operating costs

using first cost and operating costs.

~~~I~~~~~~~11-1
11-1

I
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ESTIMATE REQUIREMENT CONSUMPTION COSTS OF SY'TED.S _

(ERE) (TCR) (EEC/8) (MUC) (ECS) m
0

t+~~~^ _ o _

Mothly . Mo nthly y Mo.ithly Ann
&* Annul & Annual Demand . Annucl ' c hrl
Suilding Diversilied & Consump. * Utility . For Total
* Section * Building *O0f Energy * Costs, Owning

Loads *Loods *Unit & Operating
Values Costs

Source Ross F. EQUIPMENT AsxsMONTHLY ECONO C

1600 N. E Lcp 410, Sri!: 2:1Scns A-:e:, TcKscs /3'O)

Fig. 11-1 The Energy System Analysis Series

mSection * Building mOfEnergy Cost, * Owning
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11.2 General Description of General Investment Analysis Program

3B ~ The General Investment Analysis Computer Program creates a Detailed Invest-

ment Profile and a Book Expense Profile for each of up to four (4)

*1 Alternatives.

For each year of the analysis, the profile consists of year-end totals of:

Investment

Capital Required (Initial Investment), Salvage Value, Depre-
ciable Amount, Principal Payment, Outstanding Capital

Book Expenses

Book Depreciation, Debt Interest, Cost of Equity (when less
than 100% debt financed), State/Local Property Taxes, Insur-
ance, Labor, Fuel, Maintenance, Electrical Power, Miscellaneous
Expense, Net Book Expenses, Net Cash Flow Out, Present Worth
Factor at Selected Rate, Present Worth of Net Cash Flow Out,
Total Present Worth of Net Cash Flow Out

The Total Present Worth of Net Cash Flow Out is calculated at a selected

discounting rate for each alternative. The alternative having the lowest

Total Present Worth of Net Cash Flow Out is considered to be the "best"

alternative.

The program calculates the Annual and Total Net Cash Flow Out over the Life

of the Investment, a Loan Repayment Schedule, a detailed Tax Calculation

Schedule and the Discounted Rate of Return on the Differential Cash Flow3B ~ (Savings) between the designated Base Investment and the selected Alterna-

tive Investments. The model can handle up to three Phased Investments per

*B ~ alternative.

The facility to inflate selected operating costs and expenses is provided.

This option permits realistic studies in which such costs as maintenance,

labor and fuel increase over the life of the study. The model can handle

a maximum study length of thirty (30) years.

1J ~ Depreciation can be calculated in three (3) different ways: Straight Line

(STL); Sum-of-the-Year Digits (SYD); Double Declining Balance (DDB). The

~~~I~~~~~~ ~11-3
11-3
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depreciation calculations can be executed differently for tax purposes, as

opposed to book accounting, if desired.

If the starting date is not current, the model has the ability to inflate

the data to today's values using the entered inflation rate.

11.3 Comparative Cost of Ownership Study for the Large Size Model Gas

Heat Pump

A flow diagram for computer programs, as shown in Figure 11-2, was the for-

mat followed for testing the large-size model gas heat pump in an office

building in Cleveland. The results of both the Base Study and the Extension

Study are shown on the following computer printouts:

Base Study

Solar Tables - Tables 11-1 through 11-16

Zone Thermal Loads - Tables 11-17 through 11-20

Design Point Requirements - Tables 11--21 through 11-22

Energy Requirements Estimates

Variable Air Volume, No
Economizer - Tables 11--23 through 11-33

Variable Air Volume, with
Economizer - Tables 11-34 through 11-44

California Heat Pump - Tables 11-45 through 11-55

Equipment Energy Consumption

Double Bundle Condensor - Tables 11--56 through 11-57

Mechanical Gas Heat Pump - Tables 11-58 through 11-61

Electrical Gas Heat Pump - Tables 11--62 through 11-66

Cooling Tower Operation for Above
Equipments - Tables 11-67 through 11-70

Equipment Energy Consumption Re-
ciprocating Chiller with Gas
Boiler and California Heat Pump - Tables 11-71 through 11-80

Monthly Utility Costs - Tables 11-81 through 11-84

General Investment Analysis - Tables 11-85 through 11-110

11-4
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I

LARGE SIZE MODEL GAS HEAT PUMP STUDY
OFFICE BUILDING*

Weaher Seieceion |-a-
and Processinq Sola: Zone _ _ .-

Tabe I Ther-al ai.
R

u n L o a
d

s
^a:::

5
'

Requirements - Reqzirasianrs - -_ - Requiremenr.t
_Run Run R --n 2- Rn Rc3

-\VAV ,-Ja;?=---* VyV ,ar Calivor- .:a.~eNo Eeopomizar ~ wi.th Economizer = aoe Heas p.--iz

L [ ] / E .t .aP:oq r

o l Cr.dense- T echancal i ectr ai ecp. C ler Ca
H3:a ReclaL- Gas Haat P'Gas sa H :a PI'0I1 Sa r BoC.jr Heai ?-T

ater 1 l wiata Ir tte

11-5

Monthly
0 tilicy

Run

General
Rnveata.enc
Analysis

ProGram
NCG/CSD

-Motal Bu-lding Sinilar

Fig. 11-2 Flow Diagram for Computer Programs

11-5

I



CONSOLIDATED NATURAL GAS SERVICE COMPANY

Extension Study

Solar Tables - Tables 11-111 through 11-126 7

Zone Thermal Loads (Same as Base
Study) - Tables 11-127 through 11-130

Design Point Requirements (Same
as Base Study) - Tables 11-131 through 11-133

Energy Requirement Estimates

Variable Air Volume, No
Economizer - Tables 11-134 through 11-144

Variable Air Volume, With
Economizer - Tables 11--145 through 11-155 p

Equipment Energy Consumption -
Double Bundle Condenser - Tables 11-156 through 11-157

Cooling Tower Operation for Double
Bundle Condenser - Tables 11-158 through 11-162

Equipment Energy Consumption

Reciprocating Chiller & Gas
Boiler - Tables 11-163 through 11-169

Reciprocating Chiller &
Electric Boiler - Tables 11-170 through 11-177

Monthly Utility Costs - Tables 11-178 through 11-185

General Investment Analysis - Tables 11-186 through 11-202

11.4 CNG Typical Weather Year Selection Method (Table 11-203)

11.5 Average Residential/Small Business Commercial Costs (Table 11-204)

I I-
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TABLE 11-1
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LOCATIOI kRFERS U1 SYMdUL IN CUNIRUL SECTION LOCAIION REFERS TO SYH6OL IN CONTROL SECTION
bO 1ICUM IHNECCMH 593 SEIDOASO IHNCO.A2

5E I tNCOHrH2 IHNCuMIIZ 1314 AUCON IHNFCVTH
130C FIUCS IHKEFIOS 1318 AK I ri IHNEFNTH
1338 ADJSWTCH ItINEFNTH 1334 IINJUuPT IIINUuPT
1.30 I INC . SE tUNhLSULVEDIWI 131C FCVEOUfP IHNFCVIH
1320 FCVLOUTP IHNFCVTH 1324 fCVIOUTP IHNiFCVIH
1328 FCVCUUTP IIINFCVIH 132C FCVAuUIP IHNFCVIH
1330 FCVLOUIP IIINFCVIH 1ZCJ IHNEKRE III4ERRH
12tC IHNCUMH2 I HNlOHH2 12F0 IIIERKKH IHNEHRH
12C4 I HICl.h,12 IIINCU4112 12C8 IHrCUl112i IHrNCOM12
12CC 11I14LU.H412 I HILJCOHH 1200 I NLUMH2 IIINLUMH2
lu.lo I li.L tiCtH IIINECUAIH 1121 IlliECULIH IHN;ECOMH
172C IHi4ECU4H I INLL U H 14'iO IIIE114KAI IIINE RRt
14IC IHCLO I rlNIEC O4IM 1'A IIl(ELCUMH IHNELOrH
1I)UO IIINtLUNH IHNELCUH 19LO IIINECUIMH ItINECUHH
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TABLE 11-16 z

cn
0
r
0

m
o

LUCAII IlN KEFtAl II SY:1LUL IN CONTlRL SECTION LLCATIuN KtlFtLKS I0 SYMItJL IN CUNliUL SECIIU. Z
2'4dU I IILt IINECUMIH 24AC IlJINLtAM IIINLK; >
250tl F uyCJI IIINFCUNU 2C'G FUCu: i IlINFCUNll -
2AnL I ;LtUi IIINi LUIHI dAAIlU INl S4IC I I 1Nt CI 4H C
2A45B til aSCII IHNFCVrTH A54 IjI!JUlPI IIINULPTI j
LtiAd AOULN IIINtFLVIH 2AU4 rIUCS llli5I IL US
2u2'. IINtEtHI IHINHEKM 2DU6 ll.NEil(R: IrltERkM r

i)lbC I I;.F LUS2 INF I US2 jAUC IIINUAIUL IHNUAIL L
JA41d i ILC I IH INLCtUMH 42U 1tl;:lF I 1S2 IlH:F IUS2 G)
144'4 IH:IFIUS2 IHN IuI2 AIt 114Fllti SZ2 IlNf LSN 2 D>

4 19C F IEN i II N-:i 4LF F1 flEN TIFIEN Cn
S5'IC I.HNIUoP IIllUUPI )2A4l I lCU4 IHNECUMl t)
i2A4 IlNTtICN IliNE iCH 52A8 FJlUCSJEP IHNEFIOS g

5UJU LOF ILo SUNriSULVEOlt y dFd ICi L I HIIECU iH m
SdFC AOCUN IHNF-CV IH 5t,4 FlUC SuEP ItHNFIT S <

ENIMY AU'JitESS OU i
m

TUIAL LENGlh 5SAI
***t;AIt l DOES Nul EXIST BUI HAS BEEN ADDED TU DATA StT C
AUTIUr0 IATI N CULE IS 0. 0

3>
NJ Z

7 r r I r r r r
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OTABLE 11-17 Z
0o

LUNI IIILAMA4L LI IAI)! Ii(hi.KAM4 I Us Itl I UIJN IUl( LLI.VLLANtiJ IJllJ -

O
NH L.,IL 'l.1C NUk TWS IWA NkIU NPST NPV I4W1C NUPL MHUI0 SLAT SLUN ACL Gk WK1 Y NWO WUY NOLI KCC KSP KLS >

I I I 4 0 0 1 1 J 2 1 0 U. U. 0.0 0.0 2 I L 0 0 0 0 -i
m

ZN I/AitA LENGTH WIOIH PEOPLE PCI NUN LI;.HTS WAlTS PCT E.JUIP MISL PLI UUlL LONE 10 LAUEL 0
N0 S-F I FT FT MBH LAI PEU nMil /SoFT R/A mBH MBH LAI ZUOIES

Z
L 317d0;). U.O 0.0 0.0 0. 318. I).0 3.17 40. 2..i3 O.C C. 0.3 FLE IISHIAN-L 90 * 73 >

--I
WALL WIN UtCR UNIT C-S WALL WIN DECK UNIT C-S kALL WIN DECK U:il1 C-S WALL wiN DECR UNIT C-S C
TYPE U-F S .U WI NUD TYPE U-F SUm WI MI o IYPE U-F SUnM T .4u0 TYPE U-F SON T 3MOO JJ

I 0.27 U.O 110. 1.00 O U. 0.0 0. 0.0 0 0.0 0.0 0. .3. J 0.0 0.0 0. 0.0 r

GLSS WIN UtLK AOJ GLSS WIN DECK RAO GLSS WIN DECK RAO ULSS WIN DECK hAD GLSS WIN DECk RAD
TYPE U-f SJ,4 MUO IYPE U-F SUN MOO TYPE U-F SUM MUU TYPE U-F SUM NOD TYPE U-F SUm MN O >

I L.13 U.J 0.81 0 0.0 0.0 0.0 0 0.0 O.0 0.0 0 0.0 0.0 0.0 0 3.0 0.0 0.0 ()
m

OUISIJIE WALL UATA - bASIL; a)
IN Uw WFA WTA WIN WAHEA W-L W-H GIN PC-WA G-L G-H NJ CFN GAR SDF WRAPCT <

L 21C0. 0. I 0. 90. 50. 1 32.1 0. U. 0. 0.0 0. U. 29.0 C
I 180. U. 1 0. 10. 60. 1 25.1 0. U. 0. O.J 0. 0. 27.0 m
1 2 90. 0. 1 0. 93. 60. I 38.6 J. 0. o. 0.0 0. 0. 33.0 0
I I J. J. I 0. 10. 60. 1 25.7 J. 0. 0. 0.0 0. 0. 27.0 0

ROOF AND InIiTt.IuR HEAT TRANSFER WALL DATA INTERIOR WALL I INTERIOR WALL 2
ZN AREA K-L R-W U-F ODE RW RSM PCRA ARE W-L W-H U-F NO PCI AREA W-L W-N U-F NO PCI D

F;M ~~~~~~~~~~~~~~~~~~~~>
I 0. 90. 70. 0.25 0.02 15.0 1.0 99.0 0.0 90.0 10.0 0.21 1 0. 0.0 0.0 0.0 0.0 0 0. Z

PAITY SPACE TLrIPERATURE PROFILES FOR INTERIOR WALLS
NU JAN FED MAR APR MAY JUN JUL AUG SEP OCI NOV DEC

1 37. 39. '*2. 45. 4U. 53. 60. 62. 51. 53. 47. 42.

PERCENTAGE VAlIATIUN PROFILES

1 d0./2, 0./0 0.1/ 0./0 0./0 0./0 0./0 ./ ./ 0.1 0./ 0 ./ 0 . O.
2 5./14 .1 0 O 0./ 0 0 0.1 0./ 0 0.1/ 0./ 0 0./0 0./ 0 0./ 0 0./ 0
3 0i0./I 0./ 0 0 0.1 0 0./ 0 0./ 0 0./ 0 O./ 0./ 0 0./ 0 0./0 0./ 0

PERLEUTAGE VAK.IAIION PROFILES BY HOUK
NU 12 IA 14 2AM 3A. 4AM 5AAM bAM IAM AM 9AM IOAM 11Ai 12 .4 IPNM 2PM 3PM 4PM 5Pn 6PM 7PM 8PM 9PM IOPM 11PM

1 IO. hO. 80. 8G. dC. dO. 80. 80. 80. 80. UC. 80. 80. dO. 80. 80. 80. 80. 80. 80. 80. 80. 80. 80.
2 5. 5. 5. 5. :i. . . 5. . 5. 5. 5. 5. 5. 5. 5. 5. 5. 5. 5. 5. 5. 5.
3 100. 100. 100. 100. 100. 100. 100. LOG. 10n. CG. 10. 103. 100. 100. 100. 10 0. .00. 100. 100. o o. oo. oo. o. oo. ioo100.

DAY TYPE OI)FL.(IPTION AN) UISIKIdUIIluN
DT K-0)B I1-OP PEO LIS tJP MIS J F A JJ SU h) I N/1I LtNILN IN/Il ZIN/ZN IN/ZN IN/IN

I IS. 55. 1 3 i I *· / · * ·· * · I I / O0/ J 0/ 0 0/ 0 U/ 0
2 15. U. 0 2 0 2 I * I / U J/ 0 0/ 0 0/ 0

DESIGa4 PIIINI %EATHER UATA
10 i)l IlK DkYl UEWP M 0I Ilk DKY, UWP ZNIZN ZN/ZN ZI/ZN dN/L4 ZN/ZIN ZN/IN

I 2 2Z. -8. I 1 11 86. 12. I 0 0 0/ I / 0 0/ 0 I/ 0
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TABLE 11-18 Z
0

IINI II1 II(R AL I tIAt% I.,IuKAA I i 1 It, i I tl L l VII A\11 il111, m
ZUNE I FLEIS SH1AN-i O 4 10 0

z

PLAK IIUUK HEATI G LUADS PLAK IHUUk CLULING LOAUS C

MUNI|< SENSILE li4E IEHP LATENI SENSIBLE TI IE TEMP LATENT :
1UU/HR OUu/ P dIU/HR BTU/HR l)B/ DUP B1T/HR r-

C)
JAN -615293. IAM 2/ - · O. U. / 0 0. >

C)
fEB -oi2030. 7AM 2/ -8 0. 0. 0/ 0 0.

MAK 0. 0/ 0 0. 916d1l . 1IAM 91/ 71i 60480. m

APK 0./ 0 0. 9.l342. IOAM 91/ lJ 60480. <

C)
MAY 0. O/ 0 0. 902UI1. 10AM 91/ 73 604O0. m
JUN 0. O/ 0 0. 900bd6. IGAM 91/ 73 60UdO. C

0
JUL 0. O/ 0 0. 'Sotoed. IOA4i il/ 73 60480.

AUG J. J/ 0 0. 9o3. 113. lAM 91/ 13 6b040.

Z
4S.c-^~ ~SEP 0. 0/ 0 O. 920d'.8. IHAM 91/ 73 608O.

OCT 0. o/ 0 O. dud822. IlAM 91/ 73 604a0.

NUV U. O/ 0 0. dalJo3. 12 N 91/ 73 60d0,.

OEC 0. 0/ 0 0. 8112l. 12 N 91/ 73 60480.

! p : '. '! ' j I ' r !
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C)TABLE 11-19 0

ZUNI. IIl.H;4AL LUAU I'*U(;l.,tA, FUlI IIL IUN IUiK LLLVLLANII .IIIl _

LUNL I FLEI SHNAN-b 0)U * t0

LUIPUNENIS OF THE PEAK TIlIIINAL LUAOS Uf 111 YLAh (1UtJ/IIR) m
0

PEAK HUUR HEATING LOAD PEAK HOUR CUULING LOAD z

WINTER UESIGN OVERALL PEAK SUHHER DESIGN OVERALL PEAK
MU/dO/IlME M./OYIIME MU/OUY/I.41E O/OY/TIHE C-

c
AMBIENT IEMPEkAIURE 1/ S2 5AN I/ 2l/ 7A 7/ I/10AI 9/ 1/IIAM

DRlr UULIU/OE PUINT 2/ -8 2/ -8 86/ 12 91/ 73
G)

TRANSMISSIuOl AND SULAR LOADS
Or)

UUISIOE WALLS -12130o . -150253. 19116. 33881.

KUUF -1084. -1142. 221. 378. m

GLASS TRANSMISSIUN -4l9178. -469118. 10698. 102834. <

0
GLASS SULAK 0. 0. 387411. 40075.

INTERluR WALL TRANS -9234. -9234. -3645. -4374. 0
0

INTEANAL LUAO

r SFNS1lbLE, 14914. 14514. 386939. 386939. u

LATENT 0. 0. 60480. 6040. Z
ln <

INFILITAIIUN LOAD

SENSIdLE 0. 0. 0. 0.

LAltNT O. . 0. 0.

TOTAL ZlNE LUAU

SENSIBLE -586290. -615293. 866401. 920458.

LATENT J. 0. 60480. 60480.

DIRECT RETURN AIR LOAD

INTERNAL HIEAT 9676. 9676. 193517. 193171.

RUUF AN) WALL HEAT -151244. -174839. 30247. 51409.

ANNUAL SUMMARY Of PEAK THERMAL LUAUS. ALL tONES IdTU/HRI

PEAK HUtR HEATING LUAO PEAK HUUR COOLING LOAD

SENSIBLE SENSIBLE * SENSIBLE SENSIBLE *
ZONE HEAT LATENT HEAT MH/OY/TIME 08/ DP HEAT LATENT HEAT rU/DY/IIME OB/ OP

I -ul529
3
. -b15293. I/ 21 7AM 2/ -1 9204S8. 9dO93d. 91 Il/tAH 9/ 13
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TABLE 11-20 W
O
6-
0
>

li'il III I M A I I 1ill, l , : .L IT. I ll t I VL I VI 4l l lit11, >

m
IUIAIS rut ALL LUNitS IN 1111S RUN IINCLUOING; ZLNiE MULI lI' L EKS)

z
[LJutJ ARtA, Si Ft 31J7.00 >
JUTS11Xf WALL AREA I(ECL GLSI, 5L FT l2tl2. -
GLASS ARIA, SJ Fl 56id.
RKUIF A:(IA, S 1 f 6300. C

PCI AR1LAS iY DOIECTIICN iiUMltER I 2 3 4 5 6 1 d
WALLS 24.1 0.0 Z6.3 0.0 24.7 0.0 24.2 O.') 0.0
CLASS 19.0 .0.0 36.6 0.0 19.0 0.0 25.4 0.0 0.0 C)
GLASS * EQUIV HALLS 19.3 '0.0 32.1 0.0 17.B 0.3 30.1 0.0 0.0
GLASS t EQJIV KUbF lS.0 0.0 36.6 0.U 19.J 0.3 25.½ 0. 3.1 C|
I,; ASS t EJlV WALLS F kLOF 19.3 0.0 32.1 U.O 17.o 0.0 30.1 0.0 0.1 i

m
SUM1 uF INOIVIDUAL Luilet PEAKS SUM UF SIMULIANEUUS IOIVERSIFIEUO PEAKS

HEATAIIlG MBH LUULINGi MHH HEATING, HBH COOLING, MuH

DIhY BULUIUEW PT 2/ -d 91/ 13

HUJlSIJE WALL IHANSIlSSIUN -176.3 1.2 'I. O
KUUF TRANSMISSION -1.1 -0.0 D3.
GLASS TRANSMISSIUN -469.2 102.8 tc -:
1 TlERIUk hALLS -9.2 -4.4 >
IUIAL TRANSI SSIdN -a55.9 105.17 -1 Z

\UUISI1E WALL SOLAR 26.1 26.6
RIOOF SOLAR 0.0 0.4
GLAS. SOLAR 0.0 400.8
IOIAL SOLAi 26.1 421.8

liJICKNAL I'EuPLE SENSIBLE 0.0 75.6
I(IFRNAL, LiuHIS 14.5 290.3
liNlEKHNAL EUUIPMENT * 0.0 21.1
IIIEN1iAL, MISL SENSIuLE 0.0 C.3
Ill£Er,1AL PEGPLE LAIEN1 0.0 60.5
I:lltciNAL, HISC LAIENT 0.0 0.0
IF ILIIATIIJN, SlENSIULE 0.0 0.3
1,.- ILIKAlIuL1. LATENT 0.0 0.0

RETU,.N, LIGHTS INUI IN lOTl 9.1 193.5
KEIUTOl. ITANSMISSIuN INT0 IN Tlll <Id6.1 2.7
AEIU,:N, SULA, (NIIT IN To1) "11.2 .4.7

lIIAL StESIULE -615.3 92J.5 -615.3 920.5
IOIAL LATENT 0.0 60.5 0.0 60.5

PFAK INTERNAL PEOPLE ISENS * LAI)I MbH 17. .1)
PLAK 1IIER1NAL LIGIIIS (TufALI. MdH 483. 9 HIGHEST AH UOY--UULB IEMP, F 91.
PLAK IIITEl NAL LtulPMENT, MNH 26.33 IIIGllESI WALL TIANS GAIN, MBH 16.4
PEAK INIERNAL 41SC ISENS t LATI, MdH 0.0 HIGHEST RU F IRANS GAIN, MBH 0.2

LOWESI Atd ORUY-BULB TEMP, F 2.
I'tAK INFIL<lATII.N Lt-H .O HIGlHIl WALL IRANS LUSS, MJiH -116.3

rr
" 

r r
I 

r
r r r·I . -
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TABLE 11-21 Z
0
r-

0
>

IINViW L 0 OtlIGN I'11GNJ J I UUIt;I.I:NI 11Ni ILH LLYLLt( AN.) i i ILL IiJLioliiN UbK HUN -I
m

0. S. Nu I 3 AIR OISIRIBUIIUN SYSTEMS MODELED AS ONE 0

ANNUAL SUMMA RY Z

P*0* P L A K H E A I I N G L U A O S 0*e ***,**4 p L, A K L U U L I N G L O A O S 0**0*** * DESIGN AIRFLOUS 0* -
C

TOTAL SPLY MAXKIMUH 1
SENS SENS SUPPLY AIR OISIDE 

>

SEnS * LAT T10 SENS * LAI SH UTT AIR CF1I AIR r
ZN PRI MU/1)Y/TIl E RHH MO/DY/TIME 11RS TLNS Mu/DY/IME TUNS MU/OY/TIME RATIO HRS CFN SJFT CFM c)

I bli. I/ 1 7AM 615. I/ I/ 7AM 48 76.7 'J/ 1/11AM 81.1 9/ 1/11AM 0.9i 24U ia457. 1.19 3780. )

C/)
ALL b61. I I/ 7AM 615. I/ I/ 7AM 48 76.1 9/ 1/IlAH 81.7 9/ 1/llAN 0MO. 240 44851. 1.19 3780. m

615.. 615.* 76.1* 81.71 T1
* Su. Uf INUIVIOUAL ZUNE PEAKS <

0

HEATING COOLING m
MBH MO/DY/TIME D8r/DPT TONS MU/OY/IIME OD1/OPT C

INDEPENDENT LuADS 0
ESTIMAElT PEAK OUISIOE AIR LOAD, SENSIBLE 298. 1/ 1/12 N 2/ -8 5.4 3/ 11 IAN 91 13

LATENT 0. 13.2
REIURN AIR LUAO AT 0/A PEAK 141. 17.6
ZUNE LUAD ISENSIBLE * LAIENT) 615. I/ I/ 7AM 2/ -8 81.7 9/ I/IIAM 91/ 73

TOTAL 1055. 118.0

SIMULTANEUUS LUAUS AT PEAK LZNE LOADS
OUTSIDE AIR LUAD, SENSIBLE 298. I/ I/ 7AM 2/ -8 5.4 9/ 1/LAMN 91/ 73

LATENT 0. 13.2
HEIUKN AIR LUAU 151. 18.7
ZulE LLUA (SENSIBLE + LATENT) 615. 81.7

TOTAL 1065. 119.1

OB1Iw/lI OBT/WBI
ErlIEhlNG CuNDIIIONS 65.1/ 58.1 81.0/ 65.0

LEAVING CUNUIIIONS 87.7/ 65.8 56.0/ 54.3

MAXIMNU SI4ULIANEUUS AIRFLOW FUR ALL ZONES Al 19.OF D01 THERMAL LUADS uNLYI, CFf 44851.

SJM OF MINIMUM SUPPLY AIkFLUWS. CFM 378.

SUM Ut LUnIE AnEAS IN IHIS DISI SYS 3180U. SQ FT
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TABLE 11-22 r0

-t
m

Il V I * W 1 1)1 , -I1I., I'l, l I 1 ) 1 'L/ I , I jN 1 I 'i t.l I VI I Ar.l) Il I 1 l nI l t~ 11 1 , , lit I,,1 ,1

NOISTS I lUTAL i14t UF IjN£S ULN TAPE I NO uF iMOlllN S IU HUN 0 NI) UF UAYS/I40 O

DS Ni SIU HI-H H-H C
NJ /IS KLY( CUUL tl AI LAIEL _[

1 I 0 61. O. J All UISTrIIUIUION SYSIEMS HUUELtU AS UNL >

US IN FLOUU CEIL MAX S-AI HIN UUISIUE All KE/UIKtLMENIS NU IDIL C)
NO Ihu A,t(A HI PEU OEL I S-AIR CFN/SF CFM/PCr P'C-AIRF CINGS/HIt IuNES lONE IO LAbEL >

I 3dC00O. b.O 37d. 19.C 0.01 0.0 IC.Oo 0.0 0.0 0.0 FLEISIIMAN-B 90 * 70 C.

m

aC)

0

KiVIuI Ul IU^>|1.. , 1N1 KIlm.HlNl 111H ILIVIlAtqll UM Il-- tItILIIINO UfH nIiH m
u. S. NUS. 0

SUIM UIF ALL I) Sl lIIUI luN SYSIEMS IN 1HIS hUN (DIVERSIIY BEtWEEN SYSIEAS fNUI LUNSI)UEFtE >

00 -z
IOIAL FL.UI( AREA. SQ Fl 3(rO. _<
11ilAL SJil'LY AIRFLU,. CFM 4115dl.
IiJIAL UljlIJLt A4tLLi6. LFM 'IUO.

luIAL ILNE IIEATIllu ISENS t LAI.I MUIH 615.
IUFAI1 (J/ l ChSIULt HltAI. MiiH 29B.
I lAL lI/A LAI E;I HfIAlI MHoi 0.
IUlAL I<lluKl 41 AH ItLAI, MoIl 1'1.

SOu11M U ALL )ISlKtll SY, HlEAIING, HULH 10S5.

ILTAL IUNE CUULING ISEIS * LAI), IONS 81.7
II IAL U/A SENSIULE ClOUL, lIINS 5.4
1uliA. i/A LATtNI CUIl., IUNS 13.2
tUIAL KEIU~IN AIR CUUL, TUNS 11.7

SU1 U F ALL UISIk U dYS CUULING, ICNS 119.1

I r, r r V ' - . I
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TABLE 11-23 0

r-

0

L:,F ;Y It JU AI-.4 FIr ESI I1AIE PROGRA4 FOUR -

I-Lf Il:t.%.N-3- 120, ILulS %'.; * 13 CLIEVLANI) COMPUSITE 4CAIIIR I API VAV N(J ICN . 06/Od,/I9 0

SYS II' FlOURk SOLAK P11P PCIPL PILF PCILTR PCLIKtI PIE PIM PCINL PPI PPDO PBEA PBE8 PHEC KY >
A II/dUO. 4271. IJI.1 44. 481. 1 40. i». 21.1 0.0 0. 39.5 6.4 6. 142. 40. 1 ->

5I;I AR AKt-A PtlECENTAGES IIHE SlHulOFF AND PRIMARY FUEL INIERRUPIION TIEPERAIURFS -- NO. OF DAYS C
III 1)2 03 - 05 06 07 1108 H 11 U NR ISCA P C SAP SCAP INIHSI I!ITCST PfIT IIRS JA FE NA AP MA JU JU AU SE oc NO E
1». '. o1. a. . . C. 30. 1. 0. 0. 9 12 1I12,. 120. 0 0 0 0 O0 O O O O O 3 0 O O0

IIEAI 114L LLIA)S CUDL INI LOADS
IIIJUG 1')P l i>Ji IHOOP 1101n. IL iHSIU ILHOL HOUSL CIDB CIOP CODB COUP CDTG COST NRCD SCOSI SIIRCO

12. J. 2. -8. 626.9 0. 0. 0. u. -15. 55. 91. 73. 115.0 56. 62. O. 0. W

AlAIkHl.M ASULM SFU1 KFOI HSF KHSF rn
26.U 44.') 0.4 0.0 0. 0 m

AIlLO oi OAAIA
TSA /VFC.4 ZVFII. UiAVMAX OAMINC UANINH UAMINS ILEU TLEL ILCUU COTU LCOL CUOIL COIUO VVMAF EFFS EFFL 0

5)000. 0. 0. 3780. 3783. 31874. 3432. 0. C. 3. 0. 0. 0. 0. 10. 0. 0.

Ai)lll I U0AL SYSI EN DATA 0
itL.< Ah)I,.AL IIPEKAIION...... SE ltACK OPEkAIllUH..... HU.ID RS 0

i_ HtllA PX ,4N NMX RN EL SY PCI REDUCTION IN PEAK PROCESS....... PR HI HI LO IH AR INFIL IN
F-, RAlu 1.4 SUPL HIT 1 SUPL Ill IT SUPL. HI I SUPL K KY J F M A N J J A S 0 N o KY OP AM AM KY KY CFM KY

*·I .:-' 31. -10 727. 65 53. -tO 127. 0 0 0. 0. 5.l0.12.15.20.20.15.10. 1. 5. 00 0 O 3 3402. IT
I'O ~>

i
o

UIUFF rA~;U SIFitALK IIME SLIIFOULES Z
NI HRK,il( IIP. IK NHb/O HiK,OiN Hk.OR NO/HO NilDR mHmOR MU/M'u H'KD Hl,ODR MO/NO ieDI HRH.R O/NOu HK.,OR HROR MO/MO <

I I, 5 2, 5 / IZ 0, 0 0 0 0 0, 0 U0 O O/ 0 0 0 O0 / O 0000 O/0 0/ / 0
2 I 16. 9 l/I2 0, O , "C i 0 /o 0o C CI 0 C.0 0 C /0 0 ( 0. O 0 O/ O0U O0 / 0
3 1.24 0, 1/12 3, 0U O 0 /0 0.0 0. 0 0/ 0 00 0, 0 0/ 0 0 0,/ O0 0/ 0 ,O 0,0 0/ 0
4 , I 20 5 / 3 I, 5 2C, 5 4/1 1 7 20, 5 1112 O.U 0/0 0. 0. 0 0/ 0, 00.0 0/ 0
5 I, U 16. 4 1/ 3 I, I 16 9 / ) 1 8 6, 9 10/12 0. 0 0 0/ 0 0, 030 0/ 0 0, 0. 3 0/ 0
b I.2. O, 0 6/ 9 J, 3 0.0 0/1 0 0, 000 O/ 0 3 O0 0, . 0/ O 0. 0 0. 0 0/ O OO 0. 0 0/ 0
1 1,?4 3,O 0 l 3 1,24 ', O 11/12 O, .01 0 ,1 O 0.0 0/ 0/ 0 0, 0 0.0O 0/ 0

SETUALK IEMPERATUXE SLHEDULE
Ni: Iftill 1/.'1 TE:4P MU/NO TEMP nO/MO IL.I' HU/Mu TEMP 4O/;L TEMP NMO/M

1 7 1/12 0 0O/0 O O 0/0 0 /0 0 0/0 O O 0/0 O

PCr.CENIACE VAIIATIGN PlOlFILES

I 0., 6 I., 1 ., 1 90., 1 95., 100., 2 75.. 1 90., 1 100., 2 95., I 60.. 1 40., 1 PEUPLE WEEKDAYS
I' ., I 5., 4 n. 0 0.. C 0., " ,1 C ,.. 0 , 0 0 .. 0., 0 0 0 .0 .

2 3.. C. I. 2 5.. 1 20. 3 15., 1 20. , .. 1 1 5.I 6 0.. O 0O. 0 . 0 PEOPLE SATURDAY
3 5.. 6 4-.?. 1 I 3.. I l.0.,13 15., 3 C., 0 C. . '., ., 0 0 0., O 0. O0 LIGHTS WEEKDAYS
4 5., 6 23., 60.. . 40.. 1 30., 1 20., I 1., 15. 10., I . 0.. 0 0. 3 3.. O LI0 IIS SATURDAY

5.-24 .. * 0. , 0 .. . 0. , 0 ., 0 0.0 a O.. , 0 0., 0 0.,0 .. C 0.., LIGIIIS . HOLIDAYS
u 0., '9 .. 3 100., 253.,5 20., 5 ., ., 3 0. 0 0J.. 0 U., O O., O O. 0 0. 0
I 0., J. 20., 2 1., 0.. 0., I 0., 0 0.0

2I IC.., I IFCf..99 ., C., 0 C., 0 O., 0 D., O .. 0 0., 3 O.,0 0.. 0 0. O0

OAY .4U4lI11' I'OK JANUARY I IS 3 LFAP YLA.t KEY IS 0
II,1L I/ I, l3/ 4, - 5/1J. 0 II 4, C 9/1 , 0 l/liJ, 11/2TI , 0 12/25, 0 O/ 0, 0 O/ 0, 0 O/ 0, 0 O/ 0, 0
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TABLE 11-24 Do

r
DAY lY"I )h.CS:I PI ION ANI D niIIULII ION

14i , I VA.u I! lIN P't(UI I LI 0.4,RiS............ KEY I1. SCHIIUL:S s53 fIs J F M A N J J A S o N O S H I T f S II 
>

NI) PL L I S EJP MSiC I'R 111, ilFA4 UEO HC t VOA AA S UAS CS So1 UP SCH SC"i --
m

~1 0J 1 U ~ 6 1 1 3 C 0 r 4 b , 1 0 I 0 » »* » » ** * 0
2 2 2 2 0 2 2 4 a 0 0 5 52 2 0 1 *** * * z

0 5 0 0 O O O 5 0 0 i ] 6 3 3 0 1 0 >*;#*** *

S<F.PIAL fft1414:LY I-'INIOIi1 -
;:il DAY/OAY MU DAY/OAY MO CAY/OAY ML OAY/DAY PNINT KEYC

,) 0 0 a 0 U 0 4 0 0
>

IIMll [ ItI 2 H LAM ZA1l 3AM 4A'4 5A4 &AM 7AM BAM 9AM I"AM I AM 12 N IP;4 2PM 3PM 4PM 5PM 6PM IPM 8PM 9PM 1iPM 11PM CD

I ). 0. 0. 0. 0. 0. 1. 5. 90. 95. 100. 100. 15. 90. 100. 100o 95. .0. 40. 10. 5. 5 5 .
m

5. 
0
. -. 1. . . 5. 5. 20. 6. .5. . 20. . 10. . 5. 5. 5. .. .5... 20. 15o IO. 1 . 5. 5. 5. 5. 5. 5. 5. .

5 . . . . . I. 5. 5. 50. 20. -. 5. 5. 5. S. S. 15. 5. S5. 55. 15. t5. 5. 0
m

' ',. 5. 5. 5. 5 . 5.. 5 5. 20. 60. IO. V,. 3r. 20. 15. 10. 5. 5. 5. 5. 5. S. 5 5.

.0. U. 0. 0. 0. U. 0. 0. 0. 53. 53. 51. 100. 100. 53. 53. 53. 53. 53. 20. 20. ). 0. 0.

5 0. 0. 0. 0. 0. 0. 0. 0. I0. 10. LO. 20. 20. 10. 0. 0. 0. 0. 0. 0. 0. 0. 0. Z
illlJT,IFF A1OD Sf4ACK TIME SCIE4JOLE 1 I

I2 t A1-I 2AM 3AM 4Ar SAM 6bAM IAMn HAM 9AM IOAMH 11AM 12 N IPH 2PM 3PM 4PM 5PM 6PM IP 8PM 9PM 10PM IIPM
JANl I I 1 1 I 0 0 O 0 0 0 0 0 0 0 0 0 0 1 1 I 1 1
IEll I I 1 I 0 a 0 0 0 0 0 0 0 0 (1 0 0 C 1 1 1 I I

ill I I 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 .
MA AY 1 1 1 C C Cr t 0 0 0 0 0 0 0 . 1 I I
444.4 I 1 1 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 I I

A. I 0 0 0 0 0 0 U 0 0 0 0 0
5$ I 1 1 1 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 I I I
OiLI I I I I I 0 0 0 0 0 0 0 0O 0 0 0 0 0 0 1 I I

SIIUIUFF ANU St:1bACK A IME SCHEOULE 2
12 M 1A A 2nAM lA ,AM SAM >bA 7AM HAM Y9A 10AM IIAM4 12 N IPH 2PM 3PM 4PM 5PM 6PM 7PM 8PM 9PM 10PM I IPM

JAfN I I I 0 0 0 0 0 U 0 1 1 1 1 1 1 1 1
IIl El I II I 1 0 0 0) 0 0 U 0 U 1 I I I I O 1
hAP 1 1 Il I I 1 0n r 0 0 1 r 9 0
AH K I 1 1 I I 0 0 0 0 U 0 0 0I
MAY 1 I I 1 1 I 0 0 0 0 0 0 0 1 I
Jl I 1 1 I I I 0 0 0 0 0 0 0 0 I
*'% I I1 I 0 0 0 0 0 0 0 1 1 1 I I
SIH I I I 0 0 0 0 0 0 1 I I 1

44.4 1 I I I 1 1 I 0 00 0 0 0 0 0 0 1I I
NOW I I I I I I I 0 0 0 U 3 0 U O I I 1 1
'tcc I I I I 1 1 I 0 0 0 0 0 0 0 0 1 I I I 1 1 1 I 1

7 1 r r r I r rP r 
I 0 O
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Sidlifr A.1J. SrluIACK I I sL .S.OII:)'Lr 3 0

I H lAd 2.1in 1A.4 '.A;1 sAi 6AH 7AM HAN 'JAn lJA. 11 IAM N IPM 2PH 3PM 4PM SPM 6PM 71P 8PM 9iP 10PM I I PM
JA.I 1 I I I I I I I I I I I
fLd I 1 I 1 I I 1 I I 1:

,tU*K L 1 I I I I I I1

Jav II I I I I I I 1 I

JA.L 1 I I I I I I I I I I
J)L I I I L L L
A'JG I I I i I I I I I I I I
SCP I I I I I I I I I I I I I I
hSI I I I I I I I I I I I
lJv 1 1 1 1 1 I I I I I I I I

DtL I I I I I I I I I I I 1/)

Sh.JIi)FF AlU SElUACK IIME SCHIIEULE 4
I12 N IA4 2AiM JAM 4AM SAM 6AM 1AN 8AM 9AM lOAM 11AM 12 N IPt 2PM 3PM 4PM 5PM 6PH 7PI 8P 9PM I0P IP M 0

JA': I I I I I 0 o 0 0 0 0 0 3 0 0 O 1 O I
I1AE 0 1. 0 0 0 0 0 0 0 0 0 0 1 i 1
NAil I I I u 0 O O0 O O O O O O 0 O I i I 1 I 0
APJP I I I I O O O O O O O O I0 0 I I I I
MAY I I I I I 0 , O 0 O 0 O 0 0 O 0 O 0I I I 1 I
JSEi I I I * rC c 0 c 0 0 O O I I I I I

I-'JUL - 1 U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
IUC I I 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1
(A ELP 1 1 t 1 I ' ¢. 0 3. C O LI 0 0 0 0 0 0 1 1 1 1 1 Z
UC I I 1 1 I 0 0 0 0 0 0 0 0 0 0 0 0 I I I

v I 0 0 0 0 0 0 0 0 0 0 I
i)llC I I0 0 L0 0 0 0 0 0 0 0 0 1 I 1 l

SHUIjuFF ANOI SrlnALK IIME SCIFDULE 5
12 Hl IAM 2A: 3A4 A jAM r oApt A 7A 88AI 9AlM inAM I IAI 12 N IPM 2PI 3P.M 4PM 5PI 6PM 1PM SPM 9PN IOPM IIPM

JAi I I I I I :) 0 0 0 1 I I 1 I I
FfXe I I I I I 0 O 0 0 0 0 0 I I I 1 L 1
. AR I L I 0 O O 0 O O I 01 0 0 I i 0 l
AIl' I I 0 0 0 0 0 O I I I I I1
MAY · i10 0 0 0 0 0 0 0 1 1 L 1 1 1 1 .
Jol ' I 1 I I 1 0 0 0 0 0 0 0 0 i 1 1 1 1 1 0 0 00
JUL I I I C1 . C O O 0 O I I I I I I
ALP I 1 0 0 0 0 0 0 0 0 1

UCI I I I l Ic I( I O 3 C G r LIo n
tic I 0 0 0 0 3 0 0 3 I I I I I I o

tUL I I 0 0 C [ [ a n I I IOEC. 1 I I 0 0 0 0 0 0 0 I 1 1 1 1 1 1 1 1
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11J.11 I ArIII St IJtACK rI ML SLIIL I)UIt E b
12, .'4 4 L.2AI 3^ 2 A 3 AM 'AM bA A. dA AM lAM OAM LA I ILA N LP1 ZPN 3PM 4PM 5P 6PH 14 P M 9Ph I OPM 11PH C

JAN 0 3 3 - 0 0 0 0 0 0 0 0 0 0 1)

^, O 0 ' 5 3 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 >

*1AR 0 0 0 0 0o o o o a o 0 0 0 0 0 0 0 0 0 0 c 0

AtrI o i 3 C 0 o0 0 3) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I O O ~O O O O G O O O O J o 0 0 0 0 0 0 0 0 0 0 0 0

IlAY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 O0

SIIUiFF ANU SElACLK IiIA I~l SO ULF.f 7
12 M IA.4 2IAM IA 4A 5AM bAu IA6 bAM 9AM IOAi I IHAM 12 N IP 2PM 31` 4PM 5 pA IPM 7P1 1PM 9PH LOPM IPM C1

JAi I I I I I I I I I II I I I I l l 1

AP I I I I I I I I I I I I I 1 I 1I I 1 I I I "

MAY O J J J O O O O O O I I I I O I I I I I I IIJ 0 0 0 0 0 0 0 0 0 0 0 0 O O 0 0 O O 0 0 Co m

V 0 0 0 0 0 0 0 0 0 0 0 0 3 O 0 0 0 0 0 O 0

il U 0 0 0 0 0 0 0 0 o o 0 o 0 0 0 0 0 0 c 0 0

AlIi 0 0 0 0 3 0 0 0a 0 0 0 C 0 0 0 0 0 C 0

ivUV I I I I I II I I I I I I L I 1 I

I iC I II I I I A 1 1 1 1 1 I I I I L I

IIA~I I /0 7' I F~C .VU 1 I I 7
.UI) I lL 1) 13 10 13 10 10 10 70

L)0 mmm¢O nin0O i00 0C
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TABLE 11-27 0
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m
ElEkUGY KE£JUI.E:iENI- ESIINMAE PiItGKAI FUR 0

FLI:ISH:I4A.1-I I20 TONS iL) * 10 LLEVI LANU COM(I'UAIIF WEATIIFH IAPF VAV NU ECUN 06/01/79 Z

Y¥SII1 IYPI' t1 510. VAI4IAULf VGLLIUtL
C

UNII VALUEJS UF INPUI OA 1 IfIOLU4 AHEA = 3780U. SoFII D

iLITFNI SENSIBOL r
SOLAK LuIAI 11.32 UIU11Z/SQF

1,-AI..1;ISSIuN LOSS 0.238 BIUH/t-SQUF >

IRANSMISSION GAIN 0.190 UIUH/F-SQFT

IJIAL iultKIItJAL IAU 1.5u 15.I tITUH/SIFI mT
PLUPLE 1.58 2.02 hB1H/SCFI M
LI.llIS 12.0 HiJlH/SCFI <
i..JIPMENI 0.5h dllJH/SCl I
IIISL ELLANEOUS 0.0 0.0 dlUlI/SCFrT

nMlllrMt ii/A, LU'JLING 4.20 1.73 BTUH/SuFI 0
t:... 0.IUO CFN/S4FI
U:; . .. 1.50 PCI CF IUIAL

I__ PEAK CUll l I LOAO 5.66 33.31 HIUII/SOFI T
| iU011HUI4 LSNS UI4LY 24.1L UIUH/SCF FI

(0 I.l.IA 3.25 l1uiS/100 SOFIt Z
U) I0w ... jOI.U.'4. iSF/ILN

CuUL It., LAPACIrY 3.17 ICNS/1000 SwFT
Ji, ... 315.30 SQFT/TON
HIlOM SENji tILY 27. it BIUI/SCFI

'1I 4Uj4 IJ/A, HEAlING 0.0 i7.i dlUrH/SJF
tUlt( ..~. I. 0J.l LFr4/S I

~ c...t 7.56 PCI OF IUIAL

PEAK HEATING LC'AO 0.0 2i.20 UIUII/SCFI

htEAl M-G C\PVACll T 21.11 B1iUH/ICFl

IlIAL P.',iLSS LuAO 1.22 dlUI1/SCFI
i 1.)Ic:CI 1.'5 BTUH/SCFI
DIHL;T 0.17 BIUII/SCFI

OUIAL liASt tLEC LUAUO 4.*6 WATS/SQFI
SuUi.CE A 0.16 WAtIS/SQISF
SIJURCE d 3.15 WAI TS/SJF
SIOURCE C 1.15 kAIIS/SC, I

IUI1 P.rlI.IAY AII Ll) 1.323 LI M// .L I
Jlq ... 41 t.7 CFMIIUN

ht.,AI ING I.IUr = 12. / J. CUISII) = 2. / -i.

LlI;I.lN1 G tINSIiE = 1. /. . OLISIl) = 91. /113.
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TABLE 11-28 r

t NIK'IY Kt (.U I RmMEN I ESTIMAIE PItDGAiAM F-UR m
r

I LL 1I'il A'l-II l1.0 IIN` 'J'J * ] (1- I ,FI AiDO) CLMPUSIft k[4AIHL< IAPE VAV NU iLIl4 06/08/79

F'1AK HEIIAIING MUH PEAK( COULING, 1UNS INUIRELT IRECT IUI BASE C
HUi4I 0-CU Pi,f. ES S PROCESS ELECTRIC 13

KMN OSS CulLS KM ,AIN CLILS AiHMM I MdH KW
I-

** JAN *4 1'). I111. lL.6, '..] .'.. C. 6. lt?.
Ji» uf- .6(,lrt 2i 2?8 2 2 0 2 2 2 C)
1 : i- du iAY 4AM 5AM 3PM 12 N 02 NM 12 N >
I.Y,¥ lY.t I I I I 1 1 C)
).¥- IULiL TIl1P I '. 4 46 0 46 40 46 C)
:1 -. I'UIl ILI' -4 -4 3d 31 0 33 31 m

A I 1:l · BJ. l,662. 40.7 a4.1 0. 0. . 10. <
O'if £ L,Tli I/ . 25 13 0 I L 13

liIt OU :AY 3AAM 5AM 4PM 1IAM 12 N LOAM 1IAM 0
WI); Iy l 1 I 0 0 1 I I m
DWY J'JLd II 4P 2 6 42 14 0 32 30 14 o
D- I'OillNI ICEH -5 -1 27 2 0 26 26 2

...i **' .4. , fAt. *4 lt. 12.. .7 81.J O. 3d. 6. 169.
'Af IlF .ML;111 3 I) 12 12 0 1 I 8

^ Ii *t I F DAY LAH JAM IAM 4PM 12 N LOAM lAM >
-"(JAY I¥ YiP I I I 0 L I I Z

I'OY ItJLt. ILMP 12 jA 6,) 6 0 39 39 24 -.
nl. PIlDINI ILMi 5 2, 43 40 0 34 33 15

' API *·4 `,. 104.5. 6<'-.0 2 o.o U. 36. o. 181.
.JAY OF .- 4.llll * 8 29 22 0 I 1 22
TlI' (If 3AY 12 M 5AI 4PM UAM 12 N 10AM 8AAM

lY I 'l 1 11 0 I I L
(.<' 10L-4 fi A 341 3 0 59 59 68
I)L[ Piliil ILMP / 32 '5 53 ') 55 55 53

*.,' ,Y »4 'sll. 3-,0. 64.b6 I1H.8 0. 35. 6. 174.
i)/A Ui ;40.41l 3 3 27 6 0 1 I 6
I I 4Jl JIF LJ-4 AN 4A34 ILOAM 7AA 12 N LOAM BAM
iAY TI PE L I I 0 I I I
']' itiULI) 11 .'P I1 3J l/2 05 0 I71 64 b6
oI£ PoJ'I li: 11M 2') 29 '*4 44 0 33 32 44

' J't' *14 l'A5. 0. 76.1 12r.,' C. 334. 6. 188.
DIn¥ LJF N-.llI 2 0 2b 10 0 3 3 17
I iML I- DAY 2Atl lOAM 7AM 12 N LOAM LOAM
Ii.'Y IY t 3 0 t L 0 I I I
')lY i1ULII lE 'iP "'7I ' l 0 75 75 15
lI . P1,11JI 1 li .'3 0 1,9 53 0 56 53 67

p r r r P 1 S ' '
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TABLE 11-29
O

ENLKGY KEwUl)KMLNI tSlIMAIE PRUGRAM FUR -
m

FLIFII.'lIAN-H 120 TONS '*) * 10 LLVL'ANO ClIMPuSITE dEAll(k IAPE VAV NO EUlN 06/08/7 019

HNIhllL. Af.O ANNUAL PIAK LI;Al) VALJ(IS Z

PEAK. lirll.G, MI3H PEAK COULING. IuNS INOIkECT DIRECI TOT BASE i
ILum Il)-CN PROCESS PROCESS ELECTkIC C

!4rd lL.S CUIILS HKM ;AIN CCILS MIIH MMill Mda KI Id

$* JUL *4 /23. 0. 72.1 120.0 0. 32. 6. 188. -
jY [if Mil M l I' o 12 1 0 1 1 8
11.'t JF DaY 4AM 5PM 5AM 12 N LOAH LOA
.)AY IYPE I 0 I I 0 1 I
h.1 Y ' ItIMP f2 r 9'. 05 0 71 73 84

Dtrf PGliNI lEMP 52 0 62 57 i 57 55 67 C)
m

4 aJJG *· 30.8. 0. I2.' 12.', 0. 32. 6. 177. 3
DAY tf 2.LMil Zi 0 27 5 3 1 1 5
[IIN liti LAY 3A' 4PM 5Ai 12 N 10A4 8AM 6
I Y) IYPF 2 0 1 1 0 1 1 1

* 1LB IE.IP 45 0 90 64 0 77 73 72 r
0i; i'liNlt IEMP 43 0 63 64 0 45 41 60 0

$,»*4 S.E'P · * ,417. I. 1d.2 120.0 0. 34. 6. 81.
ol y ,11- M.i,'.ra 2I 0 13 2 0 2 2 13

|- I4 I 4 Ui- 0.» 2AH 4PA 5AM 12 N LOAM 4PH M
I)A 1YrE I C : I 0 1 1 1 >

ml nlKY auid e II 41 0 95 6S 0 64 11 95 Z
lit:. l'dil I £EMP 40 0 62 64 0 63 63 2

4* f6Id *« 50-4. 40.. 65.3 100.2 0. 36. 6. 169.
U-Y uf .1:,lit 25 25 4 4< 0 1 1 4
T Ilt' OF DAY 4 71AM3 3PH 3PM 12 N ICAM 3PM
oAY I fE I I I I 0 I I
I)Y ,ULL) TE1P 31 33 U2 82 0 65 63 82
Oa.. PUIal' IElP 2') 27 6b 60 n 45 45 60

", 'i" ** 5.5. 1376. 5).6 92.1 0. 31. 6. 164.
DAYr OF MLl.Ti 219 28 1 11 0 1 II
Il;: OF DAY 12 .1 5AM 2PM I1PA 12 N 10AM 1PM
iAY TYPE. I I I 1 1 I
ORY JULi IM.,P B 16 b5 49 C 62 54 49
U-h I'lPONI IEMP 0 9 40 31 0 36 33 37

4. DEC * 1;74. 1515. 40.'9 1I.2 U. 38. 6. 163.
0IAY tli 4(,Ntr 21 lb 4 17 0 2 2 17
11 l J1 F UAY I X 5AM 3PM 1 AAM 12 N lOAM 11AN
DAY YPlk 2 1 I I 0 I. 1
IW1 Y UL)d 1IL.P 13 11 5P 27 0 J3 36 27
IEkw VUIt:4l IfEN 6 5 31 15 ) 34 34 IS

4 AINN *t ;Y9. 11/b. 17.2 12. .(. 41). 6. LtlB.
:llII f Yl..AR I I I 6 0 I l- 6
).1AY itF Al~lli 28 13 10 0 2 2 17
I I!! lF CAl 41A4 5A'4 .Pi AIH 12 N IOA 1ICAM
'1.. IYiE I I I I

IIdY *1.H6 I {H 1 3 <6)6 0 46 40 85
!' It- Il I. I -NP -4 -4 62 53 0 37 33 67
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OTABLE 11-30 r
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m

t 'iCkIY kcJOl4EMLNT I IIHMAII PROGRAM I OK 0

IILL Il S ,A- U 120 lN.S ';0 * 10 CLCV[LANl) CClI'H'SIIIt L.A111I I APE V4V NU ECUN 0601H/19 2

MHl;I Il V .111 ANiOJAL I ulA DS -

C3
HtAI ING Hlifir Ctll INC LU L ItU IUMIICN IN1) PXLC DIh PhUC 8S ELEC A BS ELEC 8 US ELEC C 10I BS EL AUX F >

ItMl1 liidJi4 Ibli-hKN H11OURS MHlTII MBIU 1LuTU Kwll K KWH ( KW KkH HRS

JAN 3s1141. 4.I 6t187. 171 0. 5S02. 1430. 1313. 55003. 123S3. 57611. 0

frH 26)'L) 18. 672 1302. 182 0. 5371. 1334. 1252. 50063. 1259. 52594. 0 
c
)

0)

F. \hA 2 i3.) 1. t40 L301. 22 O. 51 8. lit1. 1262. 5C89s. 2229. 5'39C. 0 m

Ah'K t1'3,. 619 l' I<4H. 302 3. i312. l 30. 1313. 54833. 2723. 58029. 0

MAY 1 I'V 1. bi 3 la'144 335 0. 3. 194. 14O0. 1373. 55003. 2981. 59363. 0 Cm
Ji,, 0. 0 ;2I. 319 0. 43 9. [13l. 32o2. 50728. 4'.89. 56189. 0 O

O
JL 0. 0 300612. 340 0. 4721. 1·30. 1313. 55003. b'.47. 6281.. 0

I MOUG 0. 0 ZIC l . 346 0. I417. 14:, i. 1383. 55308. 4443. bll34. 0

h> ' il' 0. 0 1')l5'. 30 3. 4'193. 13 1b. 1312. 52628. 3623. 51563. 0 Z
-<

(LJI 1
1

i/fi;. 612 1221. 2?H> 0. 5548l. 1493. 1434. 57208. 3768. 24.09. 0

!;UV 233 j6. fOh 7t')i5. 203 0. 5030. 1315. 1262. 5 12B. 1502. 53492. 0

DILC 33'.'b7. 1s'. 22S. 19 . 5357. 1367. 1312. 52798. 1119. 55230. 0

A;lNi 1 43)'. . 5.20 1iUO910. 3203 0. 61715. 16 b.9. 1597Z. 640221. 3625b. 6q2453. 0

F r O ' P ' i I
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[E. E Y» KtlLU JlHEtNI ESI IMAIF PJGACHAM Fl( Z

ILtiCS.ilhAN-lt Il IIINS 94) 4' 1. CLEVILAtU C1MNPUSIIfr EATIIEtK APE VAV NO FLCO: 0608/
7 9

-

SU tUK SU HUI0/I Irit hLRtKM Ui'fK MC/UY/II ME 3

MIN KOUMH ltP oS.tl F 12/22/ 2AM 71.o f 9i213/ tAM

NAX RKtlU. Il 'P tR.Obt / IZI/ 7Pt1 15.02 - 6/2>I/1JAM G)

MAt IIi'T nHU.MliliTY PAI1O :17.?2 GR // Ut 3PM (c
n

m
CUUNT UF lilJUAS Ut L L tE 1 l. ChIDII ICiNS HEAIING CUELINI ;

SPACE LUAL4 Nl! Mtl IINiL PICKUP l)A0DI 1 96

SPACt LU'U tOI ntM I./U PICKUP LLAI) 1 17 m

'USYiSl 1:APAC IIY I CtEfI)) 0 123 )
0

_ .sLU.L;EST PILKUI' PtLIU L) I 20

FL z
.1< Ut11 V4LUL;, lf tUILUIN E:NtKCGY PWAKS AMI) CIINSUIlPI IUN ANNUAL EQUIVALENT ENERGY CONSUMPIION = 170666. TU/SJUFI/YR

nEAI 1.:; PEAK 45.40 Ill Uh/SQ'
IltA li .; CUNSU:.PI IL I 46.05 11/ IU/SQFI
UtlL LC'AIU HE A ING 131'.. hI S PEAK tEATING LUAt) OUIC2 SETBACK . 330. MBH

CUULIili. PElAK 3.11 lU1N/1000 SCFI
lK ...... 315.00 SOFl/ION

LIJL 1111; CUNSLI4tPIO 101 I.JU lIs-nhS/StLFI
FrLL LtLA; CLuUL II 15t76. MKS

PIu.(CESS PEAK 1.22 BUIH/SQFI
PRhutLSS CINSUMP1 lfOl 2.JI MIlIU/Sl':I

INW LnECL 1. 63 MIIL/SQf I
1.C1 LAI ".-4 M:' IU/SJf I

lULL LjAO PKUCKtS 170). HnS

LLELCIIC PLAK 4..u wAIITS/SJFI
LELIlAtC CUiiiSUMPTII; Itd.3? KIH/SjFI

FULl. LLAC LELIUC h3iS2C. jlg

1AX S.NJPLY AlIKLUn IS 0itJJi. Cf: / I/ A/ MIN SUPPLY AIRFLUW IS 5000. CFM 1/ I/ 9AM
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TABLE 11-32 g
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m

E.iLRGY t4-J IIF EMI-.41 ES1 Ml TE IJ' k Ai4 FIK.
Z

I LI I t14 1-1 I2; l-lh '2' * I1' CLFVI ANI) (Ll.1('li( lllI hTAltrif: IAAJ' VAV Ill tCUl 06/10 711')

fII '; Ill 1)1 1)4, SI4IAJ Il RLOAI) al I.H II I sHG (JAC .'M I IF .4' AdAI CISI TSA/ VFC CCLOA .£A CL O-PROC IIU4I I) C
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MAY b71l 2. 531 I d 31 .33' . L' 3C. Ii. 37 . 55003. 0. 56376. 0 C)
0

- JjA.ll.J 0a. 0 2 ,i9'). 319 0. 4591. 1315. 1262. 50128. 0. 51990. 0

J:J1 0. JJ23 2. 340 0. 4121. 1430. 1313. 55003. 3. 56376. 0
0 0

UJ . 0 2'"131. 3'6 O. 4147. 1441. 1383. 55308. 0. 56691. 0

StiP 0. J i3d7J. 306 0. .193. 1J67. 1312. 52628. 0. 53941. 0

1i(. I' ',)'i. ol2 14V117. 291 f. 5-.dj. 4913. 1434. 57208. 0. 5d&42. 0

;iUV 2 JJu7. 10i6 17l1. 203 0. 5030. 1315. 1262. 50128. 0. 51990. 0

IEC 33,O s6. 14i. tOI.i. 16d 0. 53,1. 1367. 1312. 52198. 0. 54111. 0

AiN 17'. b'4. 542.1 I' 'J5 . 319d 0. 61115. 663'i. 15912. 640221. 0. 656195. 0
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EltL GlY lF JUlIREKiENI tS ll.A I - P;ll;K. F OR m

tLISII;4.1N-U I:!:) IlIINS ')0 *i) LLEVI-I AD (CI'MPIISIIL WI:AIHLi 1 APF LALIF lIP Oz/C/ 1*9

SLi P il1 MtL/OJY/1IME NI:KM UPE, AIU/IY/TIIME

tIN ROUM ILt.P 69.1dl F 12/22/ 2AM 71.85 F 9/23I/ 6AM C

.MA KOUH ILMP H1d.Od f 1/II IPM 15.01 F I/ 31 '9AM

4AlX HUUilI IU'IIUIIY RAIIL do.'b GR 1122.1 5PM C
3>

L(U-il JF hiIURS UN LI.4IIING CI)N!)I11UtNS HEALING CUJCLING

S'ILL L1.AI) .C11 rEI IINLL PCLKUP LilAnI I 50 m

SPALf LUAI) lULl 1E 1 (/l I PICKUP LlAUOI 1 1 
<

S1SIt CLAPALIIY EXCEEDEU 0 101 m

LOUIGSI PICKUP PEKIuO0 I Id C
O

iHr~~~i~~ LAST HuUr (IF 1,CCUHRENCF 9/23/ 6AM 7/21/ dAM
I-.

11i11) vALUES UF ;lJlLUINh, Fll. :Kb PfAKS ANI) CUNSUMPllIIN ANNUAL EOUIVALEi4T ENERGY CONSUMPIO =N 1661t39. 8TU/ISU1FT/Y

iEAI I.J PEA t 45.45 HITUH/ISUF: Z
HEAl I.' C CUNSUhi' ICN 4b6. 1 NM31u/S.3F i
IULL LUAU IltAI INC 1014. hRW PEAK HEAIING LUAU OUkING SE1BACK * 330. MOH

COWjl 11H4 PEAK 3.17 TONS/1000 SUVF
u,< ...... 1. l.O0 S.JFI/IUNU

COLL IlI.; Ci:.ISUilFTILJN 4.92 lUN-HlS/SUFT
rULL ILAIO LULLING I5,'J). 1aiS

PiLLLSS PEAK 1.22 B11 il/SQF I
PULILSS LtSL UMPTIlCN 2.37 MBIU/SQFI

11hU 1.ELT l.1.3 4MIIU/SQFT
OIIt-LT C... MtUIU/SQF1

FULL LOAU PKUCLSS 1105. HdS

LELCIKIC PfAK 3.'l IAI I /SQl
ELECIRIC CL)NiU:IPIION 17.36 K«H/SUFI
FULL LUiAO tLECi4IL 3.35. IIRS

A44X SUPPLY AIKFLUW IS 5i0UU. CFM 3/ 1/ /AM MIN SAUPPLY AIRFLUI IS 5000. CFN I/ I/ 9AH
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D)li)lLE UOJNt I 1): ULL l(IA) PffHI'U4MANCE DA1A
LI)ULI IJ LA:'ALIY SATUIAIlIl) U SCtHARGE TEMP PEAK KW Z

J 4.00 101.40 127.30 --
n11(.5t 105.30 130.30 C
lJ.

r
cc 104o.hC Li .bO 63D

l/b. 0 109..0 134. 23
12 .0 113.50 137.10 f
1111.00 11/.50 Il.,
115.70 120.00 1i3.30 G)
ll-..u 121.70 144.70
I i). au 1 5.t 0 I 4 . I1 C1
10o.0 O 1O3.10 151.40 ()
12. J 134.50 154.b0 m

33

I)UIJULE IUIIIILF PAkT IUAU fP-tlRqANtE 3AIA
PELtiLll Uf FULL LUAU PtECfNI Uf PlIAK KW C

0
1,1.0DO 10.00
20. .)j 17.80

5 .O3 21.00 >
30.00 25.01)

0. 00' 36.20 <
50.00 · .LO .

7J. )o) 6)5.

00.J 101.10
90.00 Ud.O)

100.oo0 100.00

PtllR .4ETE1 tP A CCIL tKSEI TtilPHPATUIE SCHEDULE
OUTDI)JIH 1 [1.PII:KAlUHE. HR S IEMPERAIURE

- 1J.0 120.0)

-13.JO 120.O3i
15.00 75.30

121.00 75.00

r 1r q q I r r I r i , . r . r 1 i , , : 1 1
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EfFIINLCY Uk rfALIJIL F.\.S 0.5 U0 >
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5- 91IZC .2 34;.3 24..93.4 154.6 i1210.6 23.6 11303.9 176.8 227270.6 )
b H8191.3 326.3 2J356,. 117.7 3222.4 10.6 5,621.7 193.5 3d2332.4 m
7 ' o'b3.6 J2..2 2Ui5SS.0 117.7 jS40.4 10.6 646t9.8 197.9 46495A.0
d '2l72.? 305. 237S0.0 117.7 35.4 0 .6 .29 2417.2 li2.6 394510.3 3
9 1',5tl.9 3111.b 17146.9 12i5.2 2756.0 10.6 5936d.4 187.9 289457.1 O

10. lu .'l. 1 2.1 ?24'.'. 12:'. l'. I saH.4 23.6 64472.4 177.1 167476.4 <
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hI-b' ~12.. I'.1b3-.7 .I .1.'. 1.'?.I I0.3 11848t.2 23.6 57200.1 113.8 1253o.4
12;l013.0 51'.. 5 , I. / . .. . 1 j7b'6.2 23. 171541 .9 198.5 2192282.0 z

Cu (.UH34ESL.K IE PtEAIU"ii I1L LII lhI,4u»l
III ATING AIN') LUOILING 3.41, IIAIIN UJNlY 21Bo.

I1OTL AlllAL II UATINl, LIOA.) I It2'Z9154'J0. IUTAL ANNUAL LULDLINi *LLAO 22bd576260.

0 ** i0 C 131 954

k-tLL LUNS )tl ICt
I 146139'.2

S I 111iJ2.0
3 1 103 )13.S
J I 7Z91 1.2
3j d851'J7.3
3 2 9h613.6

2 J'212.2
3 71b I.',,
3 ? 10'35UO.6
3 I 111 14.4
J I 146134.7

tLLC UEf41JU CfF ILl
4 I 518.7
4 I 1 _
4 1 '1t.5
4 1 361.1
4 1 346.3
4 2 126.1
4 Z 32?.2
4 2 3C5.9
4 2 31d.6
4 2 312.3
4 I ii :..0
4 I 11.4,
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NAPIpLAIE CL.L'KESSL I ........ O.OHP <
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NI' Y} I Ars Ni'V Nir tNC Nu1T IIGI NLS S/KLY I/KEY FLUUK AKE:A ItASIS RAI l HVII HVL AF NAME UNIIS HI VALUE --
J 2 I 5 2 0 0 02 5Bdro. 0 C.C 1020. 955. 0. C

P iR IOAl ] I'HClt'.lIIACF VA IAl) III l rHL.rIlIES >
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1 5,,./ 22)0.0 12./ 151. .75 .1 IZ.." l1./ IOC.0 80./ BL.a 5./ O.C 0 IWU WI TH FAN CONSl :3
2 O.I/ 2c.i .L./ Ifl.l 713.1/ 12.0 ).I 9.1 95./ J.O 0 IWH w/O FAN CONST <
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SYS 1 ClILtl. IN .l: <ll. 2 VAKlAIIL I. lUK itN I EMI b5 lIN GAS HEAI PJ'4P ILEC

SySl11' ALCClSlli IFS AIhIJU CNNc'tAl HOlA
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'
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10 KW,4lrl Y rY I Y . ,;lli IY KY KWII IY KY FAN KW,.iiH IT YK FFAN Kw w NF CW IMP AkEA AF NANE UL I IS ill VALUE

1J. 0 0 .0. 0 0. 00 C. C 3 9. 12I 0. 0. 0.
2 J. J 0 0. a) 0 0. 0 0. J 0 I. 3 4 5 h5. 0. 0.
3 1. , C ·. 11 0. 0 0 0I. 1. 5 65. 0. 0.
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3 3 0.0 0 0 0 0 0 0 0 L 2 0 0 0 0 0 n 3 0. 0.
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1 I 2 3 5 6 I d IL 10 1)1- JAN JUL UPPER LU'4CI
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21i4.
2 S4..

F3 O5'5).

1 * 1 1 r r I r f ,t r f ·A , i r I



CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 11-70

I.'J JIPt4flI I)IPHATIING hJUllU

Lt)Ut INt. ll I Rt UI'l:PAI luN

SY'I E': I (.LI ill11l IIIWHFR N.i I CUNSIANI1 KlUKN IFMP 85 SEI OUULL BUNIILE
S 1sll l 2 Ll.ljl I;i IillH NU. 2 VAKI1AJLI KIURk ILrIP 65 MIN GAS IltAl PUMP MECH
SrSIE.M 3 C UILllii; lilhat h>. 2 VARIAULE: Rf.lUN ICMP t5 MIN CAS HEAI PU.P ELE

(.i111 I: PL:kAl I,'G hilUki UOILFh UPLHAII NG tlUU)IS

Nll. I 2 3 4 5 I I i N . I 2 4 5 o 7
SYS

· e J4N «*
1 &9
2 ii3l
3 53i'

*e FE, *s
L 2t

3 61

3 675

M9 MAY

t1 27

2 7 0

31 f

o* JAP *$

2 3.J42 314

3e MAY «4

99 JlL *9
I 134
2 33'.e Jd'l m.
1 331.

332

ts II1C *s

2 6'0
3 b'J

** NiJV 4-9U* ~~I 3^2~b611 67**
Z tllS
3 L4')

9 ItUCV *»i N^

1 2 j6i

6531

2 1~. j4

1 j.39

ee* ANNt I *.» LU~u l 411-75**» ANII IJ1L LLIAI) LIIjdt e$

11-75
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TABLE 11-71 0

Z
0

0

{-
hl.] I.:,u I lij .l'( .l A'l IKA ll;N mn

0
GAS GAS I I EL LLI:C AU AUlX COULIIIG CUULING 1UI STM TOT STS4

5 ll4M.5ID Cii,:NSUlIP UF( NO CI/iUML P I IuL F-EL l)EMHAIJ CUOJtSUMJ' DE£LAND CONSUMP Z
SYS, rtll H.:F MC: Aii KWH C ONSU P HCOURS IO ()S IUN-iR$S M1H1 MBTU

Y S1F.1 I Cl.jL IN, I11,'l IR u. I C i'.S1A/.I lfl.';t, IFMP 85 SE I OUUBLE BUNDLE C
3]

1 oI o. ". . '. n(. 'i. 2'. 0. , >
2 0 0O I3. 0 0. O%. 981. 0. 0. I-
3 0. 0. 2. 24. 0. 0. 12J. 4)016. 0. 0. C

I O. 2 1. 4. II. O, 0. 16H. 3245 2. 0. 0.
0. . 3. 23. 0. J . l. L1B939. 0. 0.

I 0. 0. 1. H82 . r.. ". 151. 3 i . .
0,. 0. 7. IJ6I. J. ). 153. 3814b. 0.0. ()

I a U. 0. J. I. 0 . 0. 153. 32a27. 0. 0. m
I I M. 3). I6. 4 . 0 . 3. 11>2. 2 121. . 0. 0: )

I O0. 0. 3. 156. 0. 0. 121. 1305 . 0. 0. <
I c. r . 3 . 2r. ,. 4 . 335,. 0 . 0. 6

I 12 U. J. 2. 0. 70. 115. 104 5. 0. 0.
m

SSI ENM 2 C(111 ING IULWl( N 1l. 2 VAIAtHLt f:1EH N IETEMP 65 MII1 GAS iIEAi PUlP MECLI C

2 > U. 0. 0. u. 0. . 3 2. 6028. 0. 0. 0
1-' 2 . . C. . C. G. 33. ] 711. 0. 0.
-' ?2 3 0. 0.. 2. ,. 3. 3 79. 126a68. 0. oa0.
3
1

?2 ; . 0. .. 12i. J. 0. 136. 21121. 0. 0. >
~; 2 5 .. . .. Ii. U. 0. 2659. 0. 0. Z

?2 6 0 0. II . 2319. 0. 0. . 3866. 0. 0. .
2 1 ,. r. IJ. 26:2 . L. r. . .1021. 0. 0.
? a . a. 10 . 215. 3. 0o. IB.. 42304. 0. 0.
2 L' 0. 0. 10. 12G02. 0. . I. 2 183. 0. IC.
2 >J o. . I 2. 0. 0. i.). 255il. 0. 0.
2 I U . 0. 6. 306 . 0. 13. 12805. 0. 0.
2 I2 ". I13. 4. r. '. 4.J 6152. 0. 0.

SVS1I. 3 CJOI IN;C 6TOhrk N;.. 2 VAnlAHLE PtlURN TEMP 65 MIN GAS tEALr PU.1MP LFC

3 1 0. 0. 0. . 0. 0. 32. 6)2d1. a0. 0.
I 2 0J. 0. 0. J. 0. 3 .3 104. 0. 0.

3 5 0. J. 2 C. . 79. 1 26,. 0. 0.
4 J3. 3. . 2;). 0. 3. 136. 21121. 0. 0.

I 3. 0. 3. 0. J. LW7. 28659. 0. 0.
3 t 0. 0. 11 2031. 0. 0. il'). 3'176. 0. 0.
3 I J. 0. 13. 2602. a.. lJ. I02I. 02. 0.
3 0. 0. IC. 2i.d- " . Iti. 423-4. . 0. 0.
3 J. 0. 10. 12 . 0. 3 lI. 2l3. 113. 0.
3 13 0. 0 . 7. 3. 0 . I.'. 2571 . 0. 0.
3 0. 0. 6 · 106. J. 0. 113J. 12835. 0. 0.
3 12 0. 0. I 4 0. 0, 4. 6352. 0. 0.

A'.iJALl V ll'JCS FUR ALL. SYSIC'IS (I.LI' INCLUDO) I ulN WPUII FILf FUK MUC)

I A14 0. 3. 1) 7. I. I'. ?. |I. li)2 u).9 0. 0.
2 A< 1 0. 0. I I. U .). I. 271'aa. I3. 0.
3 4,11 J. . .O' 01. 0?. 03.9. 21.61,8. . 0.

r r rp. < 7 o
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TABLE 11-72 Z

0r
.-0

t:..J I I.'NT titiWUY CONSUrNPII IN AIND UPERAIING UATA FUR -I
m

CUllVENT IIOAL IEATING AND CIJOOLING 0

NSYS IAl'J. NPV NIP NLI NilI NtG NLS S/KEY T/KEY FLUUA AREA BASIS AllIO HVII HVL AF NAME UNITS HI VALUE Z
L2 I . 7 2 0 0 I 58taU. a 0.0 1020. 955. O.

PART l.OAU PEICE;IIAGE VARIAIIUN PROFILES C
NU ;- 1L. I C. 25. 3n. 40. 50. o0. 70. 17. 80. 90. 3D

I 0.' 10.0 117. 21.0 25.0 36.2 44.1 5*.0 65.2 69.8 13.1 88.0 RECIP CHILLER r
2 . I 10.0 20.0 25. . J 00.O 50. 0 60.0 70.0 75.0 80.0 90.0 ELEC BUILER G)
3 0.0 19. 2d.6 32.1 36.9 '.5.1 53.7 62.5 71.8 76.5 81.2 90.6 GAS BOILER >
<, 0.0 10.0 20.0 25.J 3O.0 40.0 50.0 60.0 70.3 75.3 80.0 90.0 HP CHILLER

C/)
~, 0.0 10.0 2J.Jt 25..) JU.O 40.0 50.0 60. a 70.0 7i.0 80.0 90.0 HP BOILER

AMHIIENI TF.MPtRAIUlE/PEKCENI tlF iAIEO VALUE PROFILES m
IIlJ IE.I4'/l.iT,C.I IElP/lPCT,CWT TE4I/PC T ,CW IEHP/PCT.CMT IE.PIPCT,CTLT IEMP/PCIT.CWT KEY 3

I 51,./ 220.0 72.1 151.0 15./ 12.O 7d./ 130.0 d0./ 81.0 95./ 0.0 0 IWR Ul Tr FAN COISI o
2 5.. / 26.4 712. I1d.1 75.1 1S.2 18.1 12.0 80./ 9.7 95./ 0.0 0 TWR W/O FAN CONST
3 15./ 106.C s85.I ICf).C 95./ 95., 0.2/ 0.0 0./ 0.0 0./ 0.0 0 HP CHILLER m
4 60./ 89.6 70./ I10.0 80./ 110.0 0./ 0.0 O./ 0.0 0./ 0.0 0 HP 8OILER 0
5 7!./ 94.4 85./ IC3.0 95./ ICb.0 3./ 0.0 0./ 0.0 0./ 0.0 0 HP CHILLER INPUT 0
6 15.1 102.0 85./ 100.0 95./ S6.3 0./ 0.0 0./ 0.0 0./ 0.0 0 HP CHILLER RE J HT

~_~ 7 .b./. 89.5 7C.I IC.0. d0./ 110.0 0./ 0.0 0./ 0.0 0./ 0.0 0 HP BOILER INPUT

4 C-IILLEK DAIA
CH Cll . IN RAIEO MAX INPUT MAX REC MAX AF PILuI F ACCESS A ACCESS B PI LD PROF NOS AY8 TEMP PROF NOS Z

-~ ~ 1 In IYP STA,*T TUNS M;IH ORK .E HEAI MBH IhP MNH INP MHJH KW.MNH TY KIW,48H IY PF RH AF AA AB OC El RH AA Ad -

1 5 17. 130.5 133. 0. 0. 0. 0. 0 0. 0 1 0 0 0 0 0 o 0 0 0
2 5 10. 120.6 17'. 210. O. O. O. 0 0. 0 4 4 0 0 0 3 5 6 C 0

BulLfR, PkLCESS UR HEAI PUMP EUJIPMEN ODATA
UL dL RAILO MAX INPUI ACCESS A ACCESS 8 PI LO PROF NOS HI PUMP HIP AMB PROFILES
lu TYPE UUTPUI MIH BIIH.KW KH.,t111 TY KM.M8H IY El AA AB PERCENT KEY OUTPUT INPUT

I 0 915. 1126. O. 0 0. 0 30 0 0.0 0 0 0
2 7 491. 15d. C. 0 C. 0 5 0 0 23.' 0 4 7
3 2 ot.. . 0 0. . . 2 0 0 C.C 0 0 0

rS SIE IUE'IIIFICAIION LA4ELS

SYS I RECIP CHILLER WITH GAS BOILER /
StS 2 CALIFuRNIA IIEAT PJMP SYSTEM"

SYSlfi ACCESSORIES ANO GC:iERAL kIAlA
SYS ACCESSORY A ACCCSSORY I ACCESSORY C ACCESSURY O TOWER PROF NLiS MIN FLUOR AUXILIARY FUEL OATA
10 KW.Hil. IY KY KWMlIH IY KY Ki.dllT TY KY KWMHdH I KY FAN KW WF NF CW TMP AREA AF NAME UNITS HT VALUE

t J. 0 2 .0 .O 0 0.0 0 9. 0 . 0. 0. .
2 9. 0 . 0 O 0. 0 0 . 0 0 15. I 2 0 0. O. C.
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TABLE 11-73 Z
C)
0
r-

0

-im
SYSILt4 CIIAan£TER IKT I
,SYS !r :, IHP G.kP Al- ¶11 i)-P P$ LI L .H LS . [ ll (.Hill FR II)' UII IIIIRS CSL CL

C

I1) 1 2 
1

4 5 6 7 ti i0 IL O JAN JUL UP-P' LUdER .
1 1

0 0 Co o o C 0 . 0. 0. o o C
>

2 2'd 0 0 0 0 0 0 0 0. 0. 
n0 

70 
)

()
m

0

0

F- Z0 -o
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TABLE 11-74 0

z
O

/ r
EUUI PE tN I NNLI:G LUNSUMI4'1I UN A:40 UP'HEAI I HN DA0A FU O(

CLJNVEN IUNAL HEATIN AN )LOULING >N

YYSI : I R11LIP L. IIILLft WIl GiAS iBlUILE m
SYSILI 2 CALIJKNIA IICAI PUHP 'YST'Ei 0

Z
FUEL AND PIJUCK CONSUMPIIO 10

GAS PEAK DAY ELELIKIC PEAK ELEC AUXILIARY -C
USA(li GAS USAiE DEMAND FUEL

SYS AiLE MCF K'.H 160 MIN) USAGE >

*J JAN * 
r

1 453. 25. o097 . 172. 0. D
2 0. o. 161012. 442. .

C,)
4* FE. 4*

1 368. 21. 55294. 1 15. O. c
2 O. O. 134807. 483. O. m

* .AHK O* <
1 313. 16. 5 926. 217. 0.
2 O. O. 12dC33. 351. 0. m

* APK * 0
I 2 12. 66103. 249. O. O
2 0. 0. 114332. 325. 0.

Hl *. MAY *10
I I167. 69974. 214. O. >

'1 2 0. . LO.olo. 281. . Z

O* JUN 4*

I 11. 1. 81152. 323. 0.
2 0. 0. dbOi5. 321. 0.

** JUL *-
1 11. 0. 93371. 322. 0.
2 0. 0. 99123. 319. 0.

* .AUG **

1 11. 0. 8713d. 305. 0.
2 0. 0. 93'19. 313. C.

O* SEP **

I 11. 1. 13u41. 315. (.
2 0. 0. 81dll. 318. 0.

** UCr *#
I 192. 1J. 179dl. 211. 0.
2 0. O. 109'218. 289. 0.

O* IiUV **
1 330. 19. 51;d8. 220. 0.
2 0. 0. 121372. 4C7. C.

* oe)L *«
1 ,44. 22. 51365. 193. 0.
2 . . l573. 481. 0.

** ANN 4*
*4A .,.NN :,_ *,,1 48323. 0.

2 U. . 140151. 483. 0.



TABLE 11-75 0
O
z
0
r
O

-I
m

1.1l ,.11 Sig.l9(1 0

C.'iV:x.T It.'.L ltIAT ING ANO CUJLING Z

YS I I.1 I HtLI' LIIILLI:s WI Il GAS BUILLEK H
SY IF 2 C4AL I .l {IA H tA I'JUMI SYSIF1 C

UNII VALLlJS OF ANNUAL IJIILITY CONSUMPTION 1>
r

(;4', Ju'Ar;C tLtC USAi.E LLfC O40 AUX FUEL o
NYS .1CFI/.FI Khtl/S J:-I hAIl :/SUfI UNIIS/SqUFI

I 0.0i4 1 14.15 5. 493 J.O C
2 J.J) 23.114 t.22l 0.0 '/)

m
PFAK UI EH Rtt'JUlK I MEHfl4 f'l J liE Y.AK .(0`lHI

<C
l iL.'V rLAI1 iUl'PLE .IEll I L Ll: I IlNtI) U

YS; BUILtl, LotAD BUILER LUAI) BOILER LUAO A
m

I 0. 11. 6. 116. ()
2 4523. 1d23. 0?.

I- AUNU4L L.)l.I'ALtril ENEKGY CLINSUNPIl1111 IlN IHUUI CONVERSIUN OR UISIRIHUTIUN LOSSES BY ENERGY TYPEI )

0 -C
0o SYS lllU/Sy F I/Y Z

I 9')2.i8.
O d1350.

r p r ,r r ri ' " I < i l i l * l , : l a l , 5



CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 11-76

Wtuul :tll Il.i'trA I, lG I luJLU S

LIIlNVENIIIl AI lltAllING AND LUULINC

SYSII; I Kll: IP (.I1111 lf kllll (;AS bUI II
5Y5Slt: 2 CAlIFOURNIA IA:-T PUMP SYSItM

CIILLCP IPERAIING HIUUS BUILEk OPtIAIING HUOURS
NU. I Z i 5 6 7 8 Nil. 1 2 3 4 S 6 7

SVS

4* JAHI *O
I ' 144
2 170 744* 586

*e fE8 *s
I 0 672
2 l3I 672 49s

*e 't11d *4
I l 741

2 21Z 741 53Z

e$ 4PK *$
I 95 b81

2 2,9 bUL J89

1 15S 686
2 J32 686 366

e* JU.J4 »
1 285 270

311 270 4'

*, JUL »o
1 330 286
2 33i 288 44

:» AU.; **
321 294

2 336 294 45

o* SEP ee
1 223 276

267 2776 54

** ucr
I 113 b12
2 286 692 43J'

Z* lIV *4

2 191 717 i30

ee ;)I:C ee

1 2 744
2 162 7S4 594

*4 AIIN se
I I1551d u05
2 3069 6805 4J15

0* A.li FULI L.AIt) HUUhS 44
1 804 1969
2 1413 844 1176
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 11-77

1 1l1 .l AL M, lllll. II I NIIIHK A I il,

LU VL\II luI L HEA IING AIl) C(UIlLING

, S I1 I HI CIP LIlLI llll u A: IUoIll tl
SYSI I 2 CAL If llIl; A *iIAl iiI'P SYSIE'I

I)11 ,)IAL SUrPLt4L htEUVAUL I( Cl)VRUL
E:;J:,..Y E:Er4GY IICAl AVAIL IIEAT USED

SYS hF,j:l,]1J s Jil)UIIIJ I tUI U , tBU
I t) I )

I* JAN f*
I 3', 1,l. .61 dJI. I). 0.
2 4t3'5 f. 13331/. I 'i" /4. 5i6 7.

II) tlLKLY itr ;<IhtiLtNI hUICH LOt ) dl( MILT BY STEAM IF UESIKtD
12) IIJ I-I,V IVi'LE4l iF 11i II'i) tNl Y tiE) IU rCEI I11 IPEoARULESS UF MEIHOD

e* FEtl *e
I 3 1,492. . 0.
2 3: l '"). 2 ,34' A.'. LIl, U2d . 4d I3.

* MARK *.
I 23'1 .1.3 J4Q7Otl. C ^.
2 3-ubl. 2351 40. l.d24. 41d27d.

1 191i 4 C .o.

*9 MAY *4
I II"1..'. 219 52'. 0. 0.
2 1)0n . 1. 92)0. 2 H»,2. 2bo6/0.

*. J,'a *.

1 2c /?' . 197o,'. 0. 0.
2 33 :J.L. 1J72i4. -.OVe.3. 3J33.

*4 JUIL *#
1 341.'/ I. ,9') L1. J. 0.
2 36 Iq.'. 129<Z6'. .')3j. :121.

* AlUGl **
1 29'4ll. dS' Ir. O. 0.
2 31.jlot. 1. l3i33. 4'i2.d'. 3 '.8.

** sfp *4

I I /"').5I . SiSo6. U. 0.
2 2)313j. lll13. 31n425. 3368.

s* 1tCI *e

I '1..'. 211 ,t5I' . 0. 9.
2 29/J3'). 149'35.. 2453d9. 30124.

- Itll- #V
1 2'j.'I, .S. 3I. . o.
2 lJ2dou.. 236J3I. I 2 tl O. 110.

*9 lI)t* **
I 3 J'..)J. Isilj . U. 0. ,
2 41 J 1: tl. 32 It'45. LC' 2-. 3b)3o4.

*e Arlr$ *.
I JJo223i5. 2'JJ4.i. 0. 0.
2 403J4di'. 229i1J1. 3J55d22J. 13 052.

11-82



TAHTf 11-7

C)0

z

0
c

tIllJKS IIIAI L -. ,I)S t XCI.I) r3J I PMHI-r i APAC II Y

C U U tI L II F A I I N G EL E C K I C A L --
m

S US U II(JilS nIAIMHJA A ilk /U/ : IAX;iJM Al IIRK II)UJS MAX J,4J;4 Al Hk 0

I JAN 0 .. 0 3 4d83al6b. 6:j 0 . ' Z
I FEB 0 3. 0 J4 i9i1H. 82 0 0. 0 .

I MAR o J. 0 5 [i65'1. 1831 0 0. 0 -4
I APk C .. ' 2 104I >171. 2334 0 O. 0 C

I luV 0 ). 0 IP 1752608. 7951 0 3. 0
1 DEC 0 J. U 47 3ql'3(.u. 8383 '0 3. 0

r-
2 JAN r. ( 39'.455. 0uS 0 3. 0
Z FFB 0 3. 0 .0 264354i. . 824 0 0. 0
2 1Ak O 3. I 2d6. 1831 0 0. 0

AP 0 . 2 r s59'. 2335 0 0. 0 C)
NIV 0 n. 0 20 1 39 15;14. 1951 O 0. 0 U)
D: cEC 0 0. 30 '3 3194411. B383 0 0. 0 m

Im(UItJ I (f Il I I1 MILL MI **,UCll. .1 _

CO'IVNfE II.NAL HEATII4 AN'I CUULINr, m
GAS LAS ILLC ELEF: AUX AUX CUUL} C.ULIN;. rUT S1M lUT S114 C

I)L.,'A;I) CU.IsUNM U ;4.31) 0 C;.SiJl;' FUEL FUEL I)EHAND CONSUMP OEMAND CLNS SMP 0
SYS MU 4IL MCI KW K6l! CUNSUMP HIUUg I S IAiNS ION-fKiS MHBd 341TU

CO SYSTF 1 ICCI'I CIIILLt E 1111 il S UOILER :

Z
I 1 25. 4',3. 112. 6059'1.\ J. 0. 0. 0. 45U4. 3417b6*4.
1 2 21. 36B. 175. 524. \ 0. J. 3. 0. 2905. 214652.

3 16. 313. 217. 5126. \ . 0. 41. 334. 1389. 235151.
I 4 12. 22l. 2i9. 66133. 0. 0. 2. 3872. 1045. 144966.

I , 9. ll/. 27S. ( ov14'l 7. - C. 99C. 721. 340. 92285.
o I1. IL. J23. 8112. C. 0. 120. 21B89. 34. 4597.
7 31. II. 322. 13311. 1 . 0. 120. 2804,3. 32. 4721.
1 a '. II. 305. J 137Jd. / 11. 2. . 123. 32. 4741.
9 I. II. 315. 73b641. . 0. 120. 1.0I0. 34. 4193.

10 1. 19. S 21. . \7J'. . 0. 100. 5090. 406. 113.77.
11 19. JJ. 220. 5748d. 0. O. 0O. 882. 1753. 235399.
12 22. 44. 14. 3. ` 365 0. 1. 28. 45. 3419. 339924.

SYSrE[ 2 CALIFUKNIA IfEA[ PU'{ SYSTE.I

2 1 3. 0. .42 61. 0. 0. 92. . 6624. 3974. 217380.
2 2 0. J. 483. 134801. 0. 0. 83. 7223. 2644. 163351.
2 3 3?. 3. 3i». 12IH33. C. C). 10080. 11l1. 132938.
2 4 ). 0. 325. 114'.332. .. . 12J. 15353. 810. 73071.
2 5 a. 3. 2ll7. 105670. U. ll. 1 .I. 18167. 262. 44397.
2 32. 8UJn... 0. 120. 24899. 5. 207.
2 7 0. 31'4. 99723. . C. C 20. 3C232. 5. 214.
2 8 . 0. 0313. 93979. C. 0. 132. 25731. 5. 21I.
2 4 3. 318. I aIO1. . C. 1 2. 18670. 14. 323.
2 1 0 . . 0 23. i 10. 218. O0. O. '19. . 917. 315. 57107.
2 11 J. 3. 407. 127012. 0. 0. 94. 1727. 1392. 143156.
2 12 3. 1'. 481. 151013. 0. 0. 71. 6080. 3194. 215174.

ANNIUAL VALUI:E FOR ALL SYgSIEIS INUI INCLUIJlt ON OUIPUI FILE FUR MUCI

1 A4.91 25. S55 1. 323. 832280. 0. 0. 120. 105004. 4584. 1802358.
Z ANl J. J. 'tu. i-3 ,iZ .i-. -. 'oC( l ..2 O



TABLE 11-79 o
z
C0)
0
r

L Al-lr i¥ OS A I tY SlICLkF rF

0

C.iNVt4il liiJ4L ttEAlI IN Aw1) COUL I NG

,.AS , ,AS -A It LI CII C ILL LILIILC I1ECllIC ELFCTRIC LLECTIC
t, ., I NI S it)l ,l: R Kiit SS lSl: ALL HEAI INC, COOL ING PROCESS C

SYS :4U 1CF 1C MCF KiWH KriH KH*) KWH KWtI )H

SYSI Il I IRECIP CHILLie r llll i.AS IIILEH r

I '. 'nI. 0. 5oll. Z5H. O. . 419. C
1 2 j. 3t. . . 259 ,. 2311. 0. 0. 382. >

1 3 .. 13 . . 54 '1U. 2a79. 0. 272. 3d5. Cl
1 4 J. 22o. J. 5t')2d. 337 -. 0. 3377. 419.

I 5 . I' 1. i. 459 . 265. 0. 528. 419. m
1 6 3. 11. ). 5.d It. . O 11. 0. 20215. j85. D

I 
/

. 11. 0. 62193. 41lc. C. 20037. '19. <
I I 0. 1. .J. 01131. 3921. 0. 2 113. ,22.
1 9 :. II. C. 5t15 3. 2919. 0. 1209o. 401. )
1 0 1 . 192 .0. 62q09). 1,u3 4. 4. 4473. 438. m
I I J. 33.). 0. 53492. 2H2 . 0. 713. 3d5. O

12 i . 4. . 0. 552~3. 2o8t. 0. 46. 43. 1.
0

I 1Ni 3. 251.2 . J. bZ93/1o. 3930?. 0. 95741. 4875.
I -

SY51tN 2 CALIFURNIA HIAI PUMP SYSTEM
00 z.- 2 1 0. 0. 0. 563/u. 050o2 .0d253. 419.

2 2 0. 0. 0. 51135. 592'.. ot,17i. 93 1. 3d2.
2 3 0. O. O. 5210b. 6603. 56337. 12559. 3d5.
2 4 O. C. 0. 22bto. 624u. 3234,. 19129. 419.
2 5 

J
. O. 0. 5b31t. o4L.. 1982o. 22635. 419.
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0 C 0 131 954

LLLL CUNS UlI ICE
3 1 14,139.2

1 1213C6.7
I I 11116 .0

1 I lu 0103.9
3 1 '/IZ2C.Z
1 f. 'rrI')l.3
3 2 967d3.6
3 4 9UZ 12.2
3 2 I'Jl bl.9

2 IJJ150.6
I I 1,I.114.*'
J I 1(, 134.7

ELEC OEMA\ND :FF ILE
4 1 lt*.1
4 1 1'*.5

1 3718.5
4 I 3o1.1
'. 1 346.3
4 2 326.3
4 2 326.2
4 2 33 5.')
4 Z 318.6
4 2 312.3
4 1 444.0
4 1 477.4
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0
TABLE 11-158 0

Z
C)
0
r-

0

ONLY SYSYTEi NO. 1 APPLIES -T

E U I '.4). N I Nf.I.iY L. 4S.J4i.I I !IN AN.) .It'- K A II N'" OA IA IKOR 0

CLULINi IJtEIl UPEAFIJN Z

N;». I AI'LS i.'V rliP .;... Nill 4,;l i1 L, S/KLY I /itY FLUlKR AKEA tIA'1;I KAI lit VH N VL Af NAME UNITS HI VALUE
J 2 1 5 2 3 3 0 0 0 5.jOJ0. 0 0.0 1020. 955. 0. C

PART LUAU PHRCtiIAGEC VA9IAIIIIN PROFILES >
Nil '). I'. : ". 2'1. 10. 40. 3. uO.0. 70. ]i. 80. 90. I

I 0.J 13.0 O1.o tIJ. 10.0 10.0 10.0 130.0 10.0 10.0 10.0 10.0 CHILLER

Al I0 ICfkrlAKArIUHKE/rCCCN1i Ut R1IH) VALUE PKHILFS
i4O 1TEPIP/I'Cl CwT IE.IP/PC,,CWIEI IEIrP/PCCI IE .IPLT, LT I EP/PCT, EIPC WI EP/PCT.CWT KEY cn

m
I 5to./ 2?2u-0 17.1 51.30 15./ I/1.O 7d1./ 100.0 b0./ 81.0 ; 5./ 0.3 0 TWR WITH FAN CUNST 3)
2 S .. / I.. )2.1 1I;% I,,./ 1I.2 d.1. 12.3 8)./ 9.7 95./ 0.0 0 TWAR W/U FAN COISIT
3 3I./ zJ.. b.1 IS1.0 1 .51. 1.I I7.0 5f./ 100.0 *.1 81.0 15.1 0.0 0 TWK WITH FAA VAR 0
4 3t./ 26.4 52./ IJ.I 5S./ 15.2 5B.1 12.0 63./ 9.1 75./ 0.0 0 1TW4 W/U FAN VAR m
5 6r.I 7,.-.) 9). ICf.0 C C. C.C O./ C.C 3./ 0.0 0./ 0.0 0

0
CHiILLER .lATA 0

Cl LnH 'tIN RAI tl .4AA 1I\Pul MAX I-C M.AX AF I'ILLTl F A A ACCESS A Pt LD PRuF NUS A.B IEMP PRuF NOS
o0 IrP.S IA.I IONS HiUt Ok K; HEAl hll INP l MlHl IP M5hi KW,.lu4Il 1Y Kw.MHd TY PF kr AF AA AF AA AB OC El RH AA A

a\ I 5 J. I6d.J 0. J. 0. 0. 0. 0 0. 0 1 0 3 0 0 3 0 0 0 0
2 5 ". 92.". . 0. 0. 0. 0 0. 0 I 0 0 0 0 0 0 0 3 3 Z

SYSlt M EI ;ll I ICAI lIll LASELS

SYS I CI.UL IN,; Ilu.Ell ,l. I Cu'ISIA:ll H4LTUKN TEMP U8. SE, OOUBLE BIUNOLE -
SYS 2 CULING IUWCL NlJ. 2 VAlIAlI.LE krcIlN IEMP 65 Mlii GAS HrAT' PU.P MECL
SIS 3 CiJULIN,; TldEI NO. 2 VAKIAI)LE REIUiN IEHP b5 1IN GAS HEAT PUMP ELEC

SYSTEfM ACCC;l-IlIES A;l,) GR :N-'i.AAl OAIA
Si5 ACCLES'HIKY A ALL.ESSII::Y ACCLSSURY C ACCESSUKY O ILWER PROF NOS MIN FLOUR AUXILIARY FUEL OAIA

10 KW,43.ll [Y KY Kkl,.'4;.4 IV KY i...'411)l TY KY KW,MIII 1Y KY FAN Kw wF NF CWT I'MP AREA AF NAME UNITS HT VALUE

I o. J a U. 0 0 0. 0 U 0. u 0 9. i 2 3 . .o0.
2 3. J3 O . 0 J 1. 0 J 0. 0 0 II. 3 4 5 65. 0. 0.
3 . " C ". . . 0 U II. 3 ? 5 65. 0. 0.

SYSIL.I CHAA4ACIEK lTIL'
SYS TI' YS CkP U.P; A f 51.1 J-I' PS L IT CRH LSC CH. CHILLER ID10 IUBERS CSL CSL

I0 43 41dL Ni KLY e.EY KEY KEf KEY KEY SCH KEY -SCI 1 2 3 4 5 6 1 8 JAN JUL

I I C.O . C . I , 0 ) 0 ) I I 0 0 J O 0 0.
2 2 . J 3 3 3 3 J 3 J 0 0 1 2 0 0 0 0 0 0 0 0. 0.
3 3 'C.0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0. 3.

SfS dulILEI II) iNU.{I -:S W411,1 DFIP PLI I1SL IISL It PMP LP .TAPS
I 1 2 23 i 5 b 7 H Id I1) U0) JAN JUL UPPER LOWER

I 30 0 0 0 0 0 0 J 3. J. O. 3 0
2 0 0 00 00 0 0 0 O. 0. 0. 0 0
3 30O3 3 0 3 ' ) J 3 3. . 0. 0



O
TABLE 11-159 z

(f)
0
I-
0

ONLY SYSTEM NO. ] APPLIES >

FUQl PmtNI I..hI.KGY ¥ ioNSIIjIl IIIN ANID UlI hAI I N. OAAIA FUR mT
LuiLL ING lL^I-i Ui.'EKAI IIN

Z
SYS1 1 lt (.i 1 . I.jnlt R i .. I Cli,:IlA'll .,LIURN IIMP ,'15 SEl UuJIILE IIUNODLE
SY'il [ 2 CIl. I'ti IIt .I Li Nil. 2 VAkIA iIF HLTURN IEMP ' 5 MIN GAS HEAT PUMP MECH -
)VilffM 3 CLt)LING IllUtL hN.. 2 VARIAULL RFIURN lEiP 65 MIN GAS HEAT Pj:iP ELEC C

FUI L A:;U P1'.hL CULNSUMI' l I.,i >

.AS ,'iAK DAY l HEtCIIL PEAK ELEC AUAILIAhy
JUS4kC; GI;S u SA.;E UEMA;'J FUEL

SYS MCF ;i 4L KWH t60 MINI USAGE >

44 JAAI *4
J3. 3. ). U. . m

2 0. 1. 0. 0. 0. I
3 '. 0. 3. . 0.

#* FEd ** O
1 o. 3. j. 1. O. m
2 . . 0. . . 0. c
J3 . O. 0. 0. O

t * :4AK *
l 1 3. J. 2'4. 2. u. -n

F-' 2 O. o. 2Y. 2. c. >
C0 t v. J. 2v. 2. 0. Z

+* APA »(
I 0. 0. 121. 4. 3.
2 3. J. 272. 8. 3.
3 0. 0. 272. 8. O.

4* .AY 44
I 0. 0. 22J. 3. 0.
2 3. . 65. 9. 0.
A 0. J. 553. 9. 3.

44 JUi' **
I *I. o. 2. 7. 0.
2 3. J. 201 '. I1. v.
3 U. 0. 2'19. 11. 0.

*r J3IL *4
I u. 1. l06. 1. 0.
2 3. U. 2602.10. 0.
'3 . 3. 2602. 10. 0.

4* AUG **
I 0. 0. 7)b. 6. O.
2 3. o. 22B5. 10. 0.
3 o. C. 22u.. IC. O.

*4 SLI' *,
I J. U. 4 '6. 6. 3.
2 0. C. 12o2. 10. 0.
'3 u. u. 12d?. 10. 0.

tr ' T PI' i I I I I I



0
TABLE 11-160 O

Z

O
I-

ONLY SYSTEM NO. 1 APPLIES
FJFL .. 0 PUlsl ; COWSKH ' I U' J 0

iAS PEAIK L)AY ELLTRIC PEAK ElIEC AUXILIAKY '-
USAU.lt i, I u SA6L Uii ;4AN) f uL L 1

SYS, .ILF ,LI Kwh1 (bO HIIN) USAil 0
z

*. OCT *e
1 O. 0. 156. 3 0. >
2 '. 9. 472. o 0
3 0. 0 . 4 12. ' O.

*e f4IlV $* -
1 U. 3. 2u. 3. 0.
2 0. o. Iob. O. . )
3 0 . O0. 10 6. 0.

0)
*» ')tC e U)

I J. o. I. 2.
2 13. . 1. C.

A.*V *. 0
I 3. 0. 369. .7. m

O. 0. 424 I. . C)
3 0. . . b24. 1. 0. O0

§~~I ~ONLY SYSTEM NO. 1 APPLIES O

OItlIJt1 gOM1t.~r( ¥uC 2uG IaIsfr Aun z

CUIJL lUi; 1u f. t a')EP rT IlU:

SY'.II. I Cl.ULI,. I, hWI Nil. I C(i.jr lIA, l 1lIUKN IFlP' d5 : I I)UUilL:L oUNI)Lt
51SIl-.4 2 LI.ILI, :; 11lli . N:*. 2 VAI .lA1ILL- kEIURN I EIP l, Mi4l GAS IIEAT PUMIP 4ECH
SYSTlI 1 Ct.ul I.i I,)14:H ;4U. 2 VA41I11. E KfEIKN IEI' 65 MIN GAS ItEAl PUHIP ELEC

UNII VALUES UF ANNUAL UTILITY LUCISUlP[(JUN

GAS iSA.;E EL EC USA.;E Il .E IJ1D) AUX FUEL
SYi ML FI/Sol- I ti/S.F WI. 1S/S)F 1 UNl1 S/SkJF f

I 0.J .Jb3 J.I12 0.0
2 'U 0. 1.6 3.119 0.0
3 ' 0.16 .119 0.0

PcEA. JLILLi r-.J lIC4LNl.tIS ftil- IIE YLAK (.4B11)

,LCuV Hi.41 SUI PLLMilNIAL LU.-4INEU
SYS UUILEK L4JAD BUILLEl LUAU BOILiH LOAD

I ) . ). O.
2 . 0.
3 ". 3. O.

ANNtlAL EIUOIVALFI., ENtKL; CuNSUMPIIUN IWlltlUUI CUNVERSIUN UK OISIKIBUrIUN LUSSES BY ENEkGY IYPE)

sFS ttuJ/s F lF/Yc

1 214.

2 559.559.



CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 11-161

ONLY SYSTEM NO. 1 APPLIES

E IJ I l'.lIClI ULI't,; 11 I Nu IIIIL,:

CJHL I11., IUEr. ULPECRA IIUN

1V'5 it1 I LIIL LI:4(;. Uhl 1I N1). I LIli 'ilAINI I.U TlUiN IL'P H' SC1 LUUIILE LUNI)Lt
Yl'lt. 2 COol. I IG IJ h-K NOl. 2 VAAII 4tf 1I:tlUkHN IL:-M' u3 MIN GAS IlEA1 PU3P MECII

S'SILI1 J Cl.ULJlilu luWLh hki. 2 VAI;I tLE I:tCUHN I.El' 65 MlIN GAS HEAT PU.' P ELtC

CllI Ll:' IHtil'f4AIG i#I]JAHS UIJILLIt OPELAITING IldJUS
NU. L ' 4 I b I d hNU. i 2 3 4 5 6 1 d

* JAi 4- e

2 5:3
3 5.1

r, FEl; "e
I ,.3
2 >a

I .*II

1
"I 1

I I11 _

3 lS')

1 13V4

** 'IAY *I
i 2j 4

JUL2 67') _

I 314 3
e* JUL *

1 33 _.

2 342*» AUGJ 4¢

1 342

*e SEP ,'
1 260

2 1,
1 2.53

I ZOuN
2 .'9)U
J 590

e NMIIV 3 ,
I St _1 61
2 o'41
3 b4'

*E IEC o*
1 201
2 54'l4
3 >44

** Alfii « e

2 uJ11)
3 631.J

4* AN: I-ULL L*AI) HIUUKS *
I LOtB/

3 143')

11-166 I



TABLT. 11-1 62?
0

z
C/)
0
r-

ONLY SYSTEM NO. 1 APPLIES O

UIII.'J I II F I '. ,4UC IKi' GiAl; ---

'AS I.AS ILEL Et F1. AUX AUX LIJUL I.; CIIULI ING Iil STM UliT SIM
*:,1i.>.) cl.4Uh1' IOf:'IA, CtI)iU. ll FUFL i:JIL dLtnlLU) CI)NSU*P {EMIAND CONSUMP

SY:; A.u ICF 1CI Kw KlIll CCNSuLMP HLtU.S TUNS I UN-IIkS MnHM BTU C

SISI-1. 4 I LuUL114; IUHliR j.I. 1 CUiIS`ANT Kf[:JRN TE11.' 5 SET UJUHLE L UNI)LLt M

1 I o. 3. . 3.. 0. J. 4,9. 2U4, 0. 0. r-
I 2 o. I. I 0 . 0. 91. 981. 0. 0. C)
3 . I. 2. 2'. ' 123. 4316. 0. 0.

I . 0. 0. 4. Z 0. 3. Ibd. I2452 . 0. 0. .
1 5 3. 3. 3. 221. 0. 0. l'.1. 18939. 0. 0O
I o . . 2. r. l 1. 311il. 0. O. oC
1 7 ,. 0. 7. . Iol. 0. J. I'l. 3746 0. 0. 0. m
1 3 .O. l0. 0. 153. 32u16. J. 0. .
1 9 3. 0. 6. 465. 0. O. l2. 24121i. 0. 0. <
I ,. ' " 0. 3. 0. 0. 121. 13956. 0. 0. C
I 11 3. *. I. 28. J. 0. 1.6. 3354.. 0. 0.
1 12 . 0. 2. 1. 1045. 0. 11. 10. m

SY$S 1E 2 CilI I;4J IUH.tI 1111. 2 VAKIIlbLE KEtljI(N 1EMP 65 MIN GAS HIEAT PU,4P MELH

Z I 1 . 0. 0. 0. 0. 0. 32. 602oz. 0. 0.
C\ - . 2 2 0 . 0. 0. 0. U. 3. 33. 7701. 0. 0.

2 3 0. 0. 2. 2'. 0. C. 79. 12668. 0. 0.
2 4 3. 0. 8. 212. 3 . 0. 136. 21121. 0. 0. Z
2 5 0. . . 3. 50. o. -. 151. 28o~9. 0. 0. -<
2 b 6. 3. I1. 201)9. 0. u. 189. 38676. 3. 0.
Z 1 3. 3. 10. 2,02. 0. 0. 187. 47021. 0. 0.
2 d 3. ". 10. 22-15. 0. 0. IC. 42304. 0. 0.
2 . . . 10. 0 2a2. 01 . 0. .Ul 27713. 0. 0.
2 13 0. 0. v. 412. C. 3. 16I. 25571. C. 0.
2 11 3. 0. 0 . 106. 10. 0. II. 5. . 1250. 0.
2 12 3. 0 .I, 3. I. 40. 61i2. 0. 0.

· LSll 4 1 CI{IILt It4 IU IEK NU. 2 VAkIABLE KETUKN In: 65 MIN6 I GAS IIEAI PUMP ELEC

3 1 . 0. 0. O. 0. o. 2. 623. 0. 0.
3 2 . C, 0. 0. 3. 03. 0. 0. 0.
3 3 .2. 2. ). 32. 19. 12668. 0. 0.
3 O U. 0. 1. 272. 0. 0. 136. 21121. 0. 0.
3 5 C. 9. 3. . 0. 157. 28659. 0. 0.
J o 3. 0. 11. 2019. 0. 0. 1l9. 3/lo76. 0. 0.
1 17 . 0. 10. 2)32. 0. 0. 011. 47021. 0. 0.
1 B . 3.. l. . J2d3O . lu. 42 2334. 0. 0.
3 9 3. 0. 10. 12 2 .. ldl. 277111. C. 0.
3 10 0. 0. *.. '12. U. a. 160. 25511. 0. 0.
3 11 ). 0. 6. IU). 0. U. 110. 128j5. 0. 0.
3 12 J. 1. 4. 0. U.. 4J. 6152. .). 0.

AIINUAL VALUES I-UM ALL SYSIE.4S liNUI IlLLUL)LI UN UUIPUI -ILE FOK MUC)

I A.i J. J. I. .. U.3 1' . 1 9.l. . 0. 290.
2 A'1i . C 11. 91.. 1C. I. 131. 261681. 0. 0.
3 A,' 3' . 0. II. 9622'.. 3. . I'1. 2164d . O. 0.



TABLE 11-163 0z

0
I-

0
>

ONLY SYSTEM NO. 1 APPLIES t-F -4A U L rIC Fi - 6.- I _ - | (1 I. I -t

EA' N-IN T'LY L.J u: ¥ I;1' I £111 Ahi) IJPERLAI NLJ UAIA UR C)

CtiVrll l I ]AL il EAI ING1 AN.) CIlIL ING Z

NSYS IAi'l- NPV N11P' 1L1 Nit1 l GI NLS l/KEY I/KEY FLIUOK Ak:A BASIS HAl 10 HVII HVL AF NAME UNIIS Itl VALUE --
2 I 1 7 2 3 0 0 I I 5'1d). 0) 0.0 1020. 955. 3. C

3)
PARTI t0Au I*'FCEIIIAGEF VARIAIIUN P ROFILES >

NOl1 13. .. 0.5. . . 50. . 70. 1i. 80. 90.

I o.) 10.o 1.d 2.' . 24. 0 3t.2 %%4.1 5.0O 65.2 69.18 13.1 88. RECIP CHILLER )
2 .' 10.0 2. .0 25. ·IC .O 40.0 50.O oO.3O 0.0 7.J 3 03.0 90.0 ELEC UUILER >
3 0.0 1.1 211. 32. 1 3'h.9 .5. l 53.1 6b2.5 71.11 16.5 81.2 9)U.6 GAS tOlLER (C/
4 U.n 10.0 20.0 2-j.) 3'.C 0.0 50.0 0 0 70.3 7 5.' 80.0 90.0 HP CHIlLLE} (r
> 0.0 10.0 2.1.J 25..) 3JJ.-0 0.3 53.3 .J 0.3 1.0 80.0 '13.0 IHP BOILER f1

AM I INIT I" ir'tLK' I UE/PI:KC :;li AIFED VALUE PROF ILES <
II.l IE 'I;' /'l;TC l 1 Ii/lCT ,CWT IC1,'I1/PCLT,IC IT IE P'/PCTC IE CIP/PCTI.C I E.'/PCI. C I KEY

0
1 ¢.I 220.0 7I./ 1.0 15./ 121 7.0 7a./ 1:0.0 d0./ tt.0 5./ 0.0 3 IWR WI \I FAN CORST m
2 51..I 26.-4 /.1 l(.L1 75./ 15.2 18./ 1I.0 80./ 9.1 '15./ 0.0 0 TWR H/0 FAN CONSt O
3 ,5./ 101.C ! 5./ I''r .C 9/ . 5." O./ 0.0 0./ 3.0 0./ 0.0 0 HP CrlILLER

h-ir~~~~~4 t,3. I 81.6 I)OI./ 133.0 11O./ 113.0 3./ 3.0 3./ 3.0 0./ 3.0 0 IHP IuI LERk 0
I-' S 1l. /5 I °-..C./ I 3. 9/ l(.0 95./ II'.0 3 ./ 3.0 0./ 0.0 / 0 HP CHILLER IIPOUT

I 6 1 I5.1 102.0 1'5./ 100.0 95./ 'L6.3 0./ 0.0 0./ 0.0 0./ 0.0 0 HP CHILLER REJ Tr -T0
l-"a 7 .(.:7 d.9.5 7C./ C1£.. 60./ 11 .0 0./ 0.0 3./ 0.0 0./ 0.0 0 lip BOILER INPUI >

co Z
CPIILL ER 1.1,rA .

CEi CHII ,1N I(AIEO lAX INPUI .A RELC MAX AF PILuT F ACCESS A ACCESS H PI LO PROF NOS A'FA IE'tP I'PUF NOS
10 YI>Y SI»-',I TUNS H1:I nflF wI HElT MH H I P MHH I NP H1HY KWW.UH I ,H IY PF RH AF AA AS I UC El RH AA Ad

I 5 17. 110.5 133. 0. 0. 0. 0. 0 0. 0 1 3 0 0 0 0 3 0 0 3
2 5 10. 120. 6 L1. 2100. . 0. 0. 0. 0. 0 4 4 0 0 0 3 5 6 C 0

6lIIF11R, PFK,,CESS UR HEAI PUlP EUJIPHENT nA.I.A
UL IL AL LO MAX 1 NPUI ACLESS A ACCESS B PI LD PROF NOS Hi PUMP HTP AMB PROFILES
10 TYPE OUIPUI 1 MMI, Mlilli,K KW,IBIl IY K.,MBH TY El AA AB PERCENT KEY OUTPUT INPUT

I 0 915. 1121,. . 0 0. 0 3 0 0 0.0 0 0 0
2 7 491. 15d. C. 0 C. 0 500 23.' 0 4 7

2 ,oo. 19. 0. 5. 0. 3 2 0 C C. 0 3 0

SYSI E' IDE Il IF I CAT 1I4 LAdELS

SYS I ECCIP CHILL ER WITH GAS BO0ILER
SIS 2 iALIFUtNIA HIEAT P'JMP SYSTEM

SYSi61 ACCESSL JKIES All) cL;EiElAL lATA
SYS ACCESSY A AC Y B 4A CC£SSORY C NCCESSUKY 0 IUWER PROF NiS MIN FLUOOR AJXILIARY FUEL DAIA
ID0 KW,'411 IITKY Y K,1'111 1Y KY K. dHll IY KY KW,M1H1 If KY FAN KA WF NF C IMTP AREA AF NAME UNITS HIT VALUE

I J. 0 2 . . 0 J 5. 03 0. 00 . I 2 . 0. 0.
2 9. 0 1 0. 0 0 0. 00 0. 0 0 15 1 2 0 0. 0. C.

Fr 'VIr i ' r : N q 1 r



CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 11-164

ONLY SYS'I'EI NO. I APPLIES

SY'.It 4 f.CtlA,,ALTIE I CS
Sr Y I' ,YV I,KIP IKI' Al ',ld tIl-l P t11 I LKH ISt 111 11 (I ll N 10K III U.11 S LC L C L

I J IJ .i)l NrU 1 K:Y KtY KEY KEY KEY KEY SCII KEY SLI 1 2 3 4 5 . I 8 JAN JUL

I I i O 0 0 0 0 0 0 C I In ^ o " o " o. o.
2 2 1. J. O 0 0 0 o 2 0 O 0 i 3 o J a 0. O.

1f, li, tLfiI I) NUMIUEKS WnH OIFP PCI H5L HSL I P.11' L.P IiS
I) 1 2 3 4 5 o I d 10 I1) Of JAN JUL ul''n Luik

I I C C ' r 0 0 0. 0. o . o
2 2' () J 0 0 0 0 0 0 0. 0. U. ' 13

ONLY SYSTIEM NO. I AI'ILIES

i t U i N 11' I l I I 'l i.u L'lljl Uil ' l I1nl A:,() UI'I:KAIl NG I)AIA fU.(

L.il LiI ll l.; Al I lAI IN. ANII LOUILINC

SYSIL:1 2 LALIIKi'ilA\ IllIA IJ'PIJp .YS II1

F Ull A,'0D P',W I. LUINSU;iSJ I UN

GAS PILAK UAY LILELII.I I'C AK ILEC AUXILIAKY
USAG;F GAS UAiC.E IDIIEAND FUI:L

S'S l..IL MCF K*hH 16J /MIN) USA6E

J* JAN *4
I 453. 25. 605'7. 112. 0.
2 1. O. 161012. 442. O.

* I E.I **
I 3.dL. 21. 559."9. 1 15. 0.
2 0. O. 13s607. 41U3. 0.

I 31.JI. 1 51126.. 212 . 2J.
2 O. . 12dC 33. 351. 0.

A** 0APH
I 2'. 12. 12 . ol03. 249. O.
2 0. , 0. 114332. 325. 0.

* HMAY e
I 161. l1. 99'J 4. 021. O.
2 0. O. 105 )13. 2'U. J.

'* JUN 4*
1II. 1. 111152.... ' 323. 0.
2 O. O. dJi,5. 321. 0.

** JUL *r
I 1. O. 9JJ71. 32Ž. 0.

02 0. J. 9 23. 3 1. 0.

** .Uui *e
I 11 . O. U jdd. 305. O.

2 0. 0. 9319/. 31J. C.

* SLtP 7*
I i 11. I. 73u41. 315. C.
2 0. O. Ul4l1. 318. 0.

4 UCI *s
kI I J2. 13. IJJdl. 211. O.
2 O. J. IJ'OZ1L. 219. O.

·* * UV · *
1 133O. 19. 514d 0.220. .
2 0. 0.' 121.172. 4C1. C.

** .1. *( *

Ie, e ,l. 1 . I '1 1. 4).,* '~** * I' - I ' s L¢ I, !J .

I 2'I,. .23. d32Jdl. 323. 0.
? 0. 0. 1i 51. 4I 3. .
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TABLE 11-165 o
0
z
O)
0
r
0

m
0

ONLY SYSTEM NO. 1 APPLIES
Iii , I', T Slj' -IA,\ Y Z

C '.VC:.I II'. AL illl r l'G AiLu CILuLING -
C

,Yil l.i I L II' LlllLLI i hi ll11 GAS IiLAI LR D
SY¥jil 4 Z C AI IC i l, ItiAI Al ol' SyIf >

r
U'1l I VALL) .S iff . 'I UAL I III IIY CLN iJMiPTI ION

lA^ 'J>A . l:LI:C UJLSA:;F iLf.C i D AUX I-UEL >
f lt. i I ,FI K.nl/ Jl:I WAI I /SiJ r NI IS/SUf I

U)
I 3. 'i ' 1.S 15 . 4 9J J.O
2 J.J 23.114 d.221 .0 .0

PF AK wII.C UL' iF-JJ ItiE, TS f IJ IFlEtf YEAR (IIlri)

,r:L :V HLAI Sju'I'Lt ElLIIL L1)1A I il m
Y,3 LUl FI LA, HIAD HU Li Ei LUAI) IUOILEL LUAO (

I'i ' 52. 1323. I 1d.
"o

O AIUL VLEI -', CSUPIt IIHU CNVEILI OR SIUTii LSSES >Y EE
o0 ArLLUA1L E.lLIVALtia FN ENiGY Ci)-lSUIIlr1 IWI lul-IU1u CIINVESIUUN OR DISTIIRUTILUN LOSSES btY ENERGY TYPEI Z

.<
SY ul ISU/ F I /Y

2I i ' 2 .l 3' .
d I ].



CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 11-166

*Ijol:-.W. (,.',IAl il. l( ONI.Y SYSTEIM NO. I APPLIES
f ll :'.4P/V I Ilt I .'rkA I I t I. I .Ljo S ,

tlilJt l. l ll 1.l,),t I tl. I ;~1 l r*r .l, .11. ING,

S Y S 1 I : I VI .II' (.1111 L I.I I1II 1;AS . L, I Hl
5Y1I 1.i1 2 C.AI IIllilIA I1:AI PUMP SYSltM

L.11 I LI ' I, I.P G 11J4S IBUL Eh IIPL1 AII NG IlUJkS
Nd. I Z J 4 5 b 7 11 Nil. I Z 3 4 5 6 7

SY,

*4 J.\., e(

I 7U 144 5ItI

ec f Li) *

I 10 741
2 21Z 741 532

1 95 ~81
2 9'. ,bUl 1 9 9

44 :ilT *4

I 15. 686
2 $'5 t68, 316

*' JU.I r4

285 * . .21')
'.2. I11 ' '2?. 4J

9* JJL e*

I 30 298
2 13- 298 44

I* AU.; I2

I J21 29i4
2 33. 29. 4' 5

:* SEP 0.
I 223 216
2 2b7 27b 54

.I it]r *o
2 Zt.o 692 4Jd

$* IIIV '-
I ZJ I117
2 19I 11 53.)

I 2 744
2 162 ' /i~ 5',

2 o10o 60835 4'Jd5

* A. i|| Flil.i I ,A.i) IUUHk *»
I llJ4 19¢.j
2 l.' J 't,, 4 1, 7o
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CONSOLIDATED NATURAL GAS SERVICE COMPANY

TABLE 11-167

ONLY SYSTEM NO. 1 APPLIES
,,l.Il, L ," I,, I.l l,,, Ir41 111i,t 1 I 11, h

Lu [.I|l. UIl 1f1Al lNG A'lt ILL.LIN ,

*I(f 111 I 1 L I It(. 1 ' 1 l. 1 ( l i I uA:> lJlI II
,r¥~tIL 2 EI d I!,11 , 11 nL . . .ff:A *,t'4 :YILI

lll . I,1A SUI'LPL I L K F IJVIJL 1(t.LI)VklL
I,:F. .Y I.. tl ,Y I FAI AVAIL 1E£A1 USEI )

SYS iiF.,l ' J SJi' I 11 ,t IJ 1 M IU t,'lillU
111 1I1

*e JAI **
I 3,71.31. ;olujI. 3. o.
Z 4z' . 33 I . l., l . d .. , 4. 5'.,d 7.

II I -L LH. Y ,i..ll,,i [;11 ,l I LII LtilU I 1I- i L 14L I STEAM If OtESltLD
I Il J ,lj Il V .Li:ul lit- I i'.l lI I .,¥Y 1l(:i) IdJ 4L.f I II PLt AKIHLL i Ui t M-tIHUO I

.' Ft:LI 9
I 21 .. ,-. 314/2a . 0. 0.
2 J:, Ilu"). 2.. "

:
'
~
. l lb2u 1. 2d j6 3 . .

2 3.,u', I. 2 1',1i 4 .l.22 . d27d.

9I ,I;·I 9.i lL i3..'LI . 2 I'.2 4 . C. 3 .

3 . . 1 . ll .

I I / 1.?'1 . I 9'J '. 0. . 0.
.2 310 )'.20. I .HhL2. cl(.

*9 .11211f * * I*r Jln ''
I 241?.1. 1913'l . O. o.
2 31331,. , 1 3i 3. - , )1 03. 3Jj3.

*' J4JL 9 I
1 3,1). ,'l. .. 0. O. _
2 2312?. l(. .111.1. -3j12. 34211. f

1 24 d1ll. di'il /. O. O.
i 31j3l J tr . I [ )s3. ll3Jd'i . 3La' 3 .

· * Sie ee
IX Iz* d'r )'.% 5'. . O . o.

2 2IU1 17. u I I,1 1. 3l, ;.S. 33od.

2 29':3j. 149)32.. 2453.1i. 30124.

I ?2,114. l325,. 3.
9 3 9.....,. *6Jit. Il/L. .911oI

I ?,J,5 . ~,5iltl . ). O.
2 4t . )'.,. J2 I>4j . IC"2i. .1 /,I4.

* D ELt *# -

15I l. '. . 0.
4 '.I .2 4 41 . z2 '.1 2d"l . .1CJ-d2/. 33'1,52.
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0
TABLE 11-168 0

z
c)

ONLY SYS'TEM NO. I APPLIES 0
II.I k' 11.1 tL 'I)S. 1:X I;) I. JijPl FIII I CAI'.iC I IV

0
C tJ i L I I IFATING E L E C I ICAL

-4
SYi '1U llJlS r.AI .41J, Al UIN IliuJ.,7 A .41A l1J Al i K IIJUR S MAIlr.34 AT H"m

JAN ' C. 0 53 4d 3d696.. b): 0 . 0
I . 3 .L. 0 .14 29J<04. 12 . 0 0. o0

I MAR 0 0. 0 5 L3,dl'o. 1i11 0 0. 0
I APk r -. ' 2 04111. 23 4 0 0. o0

I V 0 ). 0 If, 17526.). l''\ 0 3. 0 C
I i c .0 J. o0 7 3.1 .o. J16 3a. O )

2 JAN ' r. C oO 3914.55. oc. 0 3. 0 r
2 FFB 0 0. 0 .0 26435, 824. , 3. 0 0)

2 1< 0 3. 0 6 l12lJt. 1631 0 0. 0 >
2 AP 0 0. 0 2 orC ,5'. 2135 0 0. 0

: .IV 0 3. 0O 1/152.i'. IYIl 0 '. 0
·. :C 0 ). O '.3 31')4,11. a33 0 0. 0 C)

m
ONLY SYSTEM NO. 1 APPLIES 3

I111 .P1l I IL I Ill. MUhL II.jin;'.l-4 <

LtV7I.*]ti. x..i 1i3All .t, Al'li) [iLLINC

l--a AGS GtS I I LC iL9I: AUX Au.A CuuILl CJUl I(ti.; IUI S[. lul SIMl 0T !J; q..';1) a1 ll:~ (itl r OIl .1 'f:) Ci;l)J,) '). I I U I :L I)[ laiD CI: NSuMrP O1 AN0 CUNSJMP 0
4, SY5 MI) 4L6I- 1iC( Kw KHi1 C UNSUP II uL:S I lNS ION-HllS MBH M6TU
J3 ~1J

la StS1l.Furi rl:clII CHlLLt ~ 1111 uAS JUILFR t

z1 2'i. Il.'.3 · 2 .I· '. J 0. 0. 0 45'.. 31' 6,s. Z
2 2I. 3t Ii. I tU.;52 '. 3. 3. 2935. 271,652.
3 lu. 3'3). 211. 15 '3, . .. . 334. 1389. 235151.
4 £12. 22'.. 2.9. 1 .It a/ . a . 62. 3012. 104S. 4105.o6.
I 5. mIol. 27',. Wi'.'r I 'c. * 9. 6721. 3.0O. 92265.
o 1. 11. J23. bll2. 6 3. 120. 21 669. 34. 4S47.
7 II. 11. 322. '33. I . 0. 120. 28J13. 32. 4121.
6 it. II. .3 1. I 3. O. Ill. 2.123. 32. '.41.

. I. .1I. 0. 123. 1.013. 34. 4193.
I ). 12. 211. I J)';. . a. IJ0. 5090. ;,06. 1,7.

I I J'* lid. 220( .; 7d. 0. 03. O. o6. 2. 1753. 235 19.
12 22. 12 2. . 34.£36if. / 0. 0. 23. 4.5. 34l9. 3394214.

SYSIE4 2 CALIFJK.;IA tIEAT PU:4, SYSTEM

2 I J . *42. LJ.£12. 2O. £0. 9'. .024. 3974. 211330.
2 2 0. 3 13J . I I S3 I. 0 0. 8O. . 7223. 2644. 161351.
2 3 '. . 317. 11'n 33. '* C. ;i). ICOdC. III. 132'38.
2 ) J. 0. 2S. \11i. J. 123. 15353. 61a. 713dJ.
2 > J. .3. · -. . .. . 111. l . 2u2. 44 91.
2 t " ' .. £. 121. · ; J4. 0. 0. 120. 24899. 5. 201.
2 7 . .. 31'). 91721. C.. C. 123. 3:232. 5. 214.

J2 7. . . .3. 3 37. 9 r. 0. 12)3. 25731. 5. 211
. '2 9 r. 3 *. luI. LI. · £ Io r. 12. . . 323.

2 LC 0. ). 2'Ju Il 0I' . 0. 0. .' . . 1. . 315. 51331.
2 11 J. 3. 4J1. 1211/2. 0, 0. 1,4. 1777. 1392. 43756.
2 12 '3. . 4. I. 5 l013. 0. 0. 11. 60d0. 3194. 215774.

AIiU.L V¥ALUI S FlJR ALL SYSIE1S INLA I'JClU'ltiJ O.l CGUIPUI FILE FUtR UC)

I A.1N 25. 2 5 7. 323. b 322 . 0. 0. 120. 105004. 4J84. 180238.
2 A';I 3. 3. .. -. : 1. 20.. 0. 3. 120. Idv05. 39174. 1049670.



TABLE 11-169 O
0
z

0
r
0
)>

ONLY SYSTEM NO. I APPLIES -
I[i l l V 0 - ) , ..,l ilI S1 lJ- t m

. .VL ;. l ,J, .L 1 tH A I ;4 ,. Awil UtI LI NI; S,
Z

.,AS . IA I I C 11 I I1IC ILI . I IC I t I 'l 'LF t. I L C H IC >
*1;.I ' 5 I hl l 'Kll1 5S' 5 -Itl. ALL HIt Al I N(; CLI) L ING lr',Ct SS

SIY5 '1 LF 1FE : IC d KM idl .ii KIw1H KuW C
I

S f L: I f C If C I ILLI: : 1 I II ;A S idiLEH >
r

1 I . - )1. 0. 5/I . . 0l .719.
I 2 . 3<. 0. . 525'). 2 31 . 0. 0. 3d2.
I 1 . 1 . i0. 5'.l i. 2b )1. 0. 712. 7 d5.
1 4 J. 22. 0J. Sil),'. 331't. 0. 3317. 419. c)
1 5 3). 1 / . 0. 5', . 4205. 0. j2?d. 419. Cn)
I , 3. I I -S.d l . l 1, I. 0. 20 ' 1. 3d . m

I . II. 0- 6 21'3. 4 1 o. C . 2 03 . 419.
I J 3. II. 3. a113. 3 'A1. o. 1 1 . s22. <

1 9 ^ 1. * I . S l. 2"',O-. 0. 12/tu. 431.
1 13 7. l ). C. C?2.,i. jIuo. O. 4413. 43B.
I 11 2. J 1).. 0.. S i '. 21121. . /d3. 3d5. m

1I-' ~1 I1 3. .4. 3. 5',. 2 .52 .2t 3. 0 41. 0.

I '' J. J 251. o. o9zdt-o. 3'JI. 0. si57i. is5 4'. 0
5Y1 ; 1 2 CALItFU'ltNA liI Al Piur SYStEiM T

>
2 1 0. 0. 0. 56310. 5o.Z. BUgsO. d253. 419.

2 0. 0. 511J3. >92, tl? Z-. S9l 37. -2.
31 01. 0. J. Sl.J. L.3 )3. 56337. 12559. 3J5.

2 4 i. C. ?. 5d2o. o24t. 323 '. 1 1129. i19.
2 i J. 3. 0. 506315. o41. L2822. 22635. 2419.
2 6 . . '. 9 519 . . 4,1. 4'"0. 31323. 335.
2 J3. 0. . . 5' 3t.. .'. A' .12. o 419.
2 b '. e. 5. 7 . i .,. :; . 3' i. i22.
2 -) 0. ). 3. fI .1. 1514. i41. 23511. 431.
2 1" 2 U. 0. Sl 59,'. UL.IL. Ž.1 }19. Id5di. '3d.
2 11 J. 0. 3. S l5 1J. 34? . S'' 39. *127. 3.5.

12 . . .J5.1 . At3J. o. .. 5.. ,01.

2 1'*1. J. 0. 0. o . lS5o<. )ti. t a . .J. 231o 2. 48175.

i r r p r r i. I r I i I'. ' I q i II



'AiJLE 11-170 O

ONLY SYSTEM NO. 1 APPLIES C/)

0

0EUI ui'MENI ENERGY CUIISUMPTION ANO UPERAII&G DATA FOR

CO.IVE.'tIu1;AL HF-AIING AND CULLING Hj

NF%'Y IAPlS .11i'V flIP NL I NCOT NLS S/KEY I/KEY FLUOR AREA BASIS RAIIO HVII HVL AF NAME UNITS HI VALUE 0
2 1 I 1 2 I C 0 1 1 58a00. 0 0.0 1020. 955. 0. z

PAI< LIIAU PI.ICENTAGE VARIAiILIN PROFILES H>
it) 0. 13. 20. 25. 30. 40. 5C. 0o. 70. 75. 80. 90. c

[1 0. 10.0 l.u 21.0 25.0 36.2 44.1 54.0 65.2 69.8 13.7 88.0 RECIP CHILLER >
2 (,6. 10.0 2:.0 25.3 30.G 4C.O 5C.C 60.0 70.0 75.0 80.0 90.0 ELEC UUILEk
3 0,. 0 I).l 2d.6 32.7 36.9 45.1 53.1 62.5 71.8 76.5 81.2 90.6 GAS BOILE"
4 O.J 10.0 2L.r 25.r. 3n.0 4C.0 50.0 60.C 7C.0 15.0 80.0 90.0 HP CHILLER
'5 0.0 1.0_ 20.0 25.0 33.0 40.0 50.0 60.3 70.0 75.0 80.0 90.0 lIP BOILER

GO
AAMBIull1 IV-Pi'KATIJHE/PERCENI (IF RAIEI VALUE PRUFILtS

Nt. IEllPIPCt.L.f EHI/PIC.r.CWT TEMP/PCI.CI. IE.P/PCT.CWl TIEP/PCT.CUI IfIP/PCT CWr KEY GC
m

1 5o./ 220.0 72./ 15l.O 75.1 121.3 18./ 100.O 80.1 81.C 95./ C.O 0 IWA WITH FAn CUNST )
2 56./ 26.4. 72.1 I8.L 75.1 15.2 78./ 12.0 8C./ 9.1 95./ 0.0 0 ItW wil FAN CONST
3 It,./ lOb.0 a5./ lj00.0 ;.I/ 95.0 0./ 3.0 0./ 0.0 0./ 0.0 0 HP CHILLEK O
4 6.:. / o /0.i .. . 173 .0 ./ ... 1I./ 0.0 0./ 0.0 0 HP BOILER m

j..i 5 1 .75./ 54.o~ a5./ LooU.O *5./ 106.0 0./ 0.0 0./ 0.0 0./ 0.0 0 IIP CHILLER INPUT
6 75./ IC2.0G 6./ ICo.0 95.1 96.3 0./ C.C 0.1 0.0 0.1 0.0 0 HP CHILLER REJ HI C
7 bo./ 89.5 70./ 00o.0 . 0./ 110.0 0. o.0 ' O./ 0.0 0./ o.o 0 HP BOILER INPUTI

L.IILLER OAIA
_ I l CH l4h kAEttU HAX I1NPUI MAX kEL MAX AF PILOI F ACCESS A ACCESS B PT LI) PROF NOS AMI ITEMP PROF NUS

It) IYP S T.i: I[UNS rtOH UK KW HEAT HBII INP MBM INP MliHH KW,MBH IY KW.MHH IY PF kH AF AA AB OC El RH AA AB z

I 5 II. 130.5 130. 0. 0. 0. .. 0 0. 0 1 0 0 0 O O O O O 0 '<
2 5 10. 120.6 119. 2100. 0 . 0. 0 0. O 4 O 0 0 3 5 6 0 0

ilILLK'., I'ULI:SJ UtI liEAI PUIIP iUOIPMENI i)AJA
HL iIL kAIfO lOA ItIPUI ACCESS A ACCESS B PT IIj PRUF NOS lit PUiP HIP AMB PROFILES
III 1YPI IolUPJI ROH MBHi.KW Kit..UH TY Kid.MBH IY El AA All PERC(ENI KEY UUIPUr INPUT

1 ./ 1126. 33). C. 0 C. 0 20 0 0.0 0 0 0
2 7 4'1. iSd 0. 0 i. 0. 0 5 0 23.0 0 4 7
3 2 buu. i'S5. . ' C. 0. 20 o 0.0 0 0 0

SYSIEM IUIENIIFILA1 IIN LAUELS

Sy'. I PELIP CHILLER .Ill ELEC HnGILir /
SYS 7 CALII-CthlIA lEiAT Pl',1 S»SIIEM

SI EI ACCI:S.IIEC Ai 'i) rl,:I;AI.F IAAAIA
SYS ACl'LSlY A 4CLFSSII.Y :l LCl. » 1. ALCES-dKY 0 luhtA P(lIF 0U5S IrN FLOOR UUIILIAgY FUCL OAIA

111 KR'4..iVltl 1»KY .i KY K>.. I.gl IT , Kl KW.MqII [FY KY I AN KW WE N-F CL I.' A A fPEA A NAME 'UNIIS nl VALUE

I 3. ) : %. ') S '.. 0. 0 0 '. I 2 0 0. 0. 0.
· : ', *- 1 ;' . "* .'t. 0 C. ' 0 0I. I 0 O. 0. 1.

SY.'11. LH144ALIt I:IS1ICS
SYSf TP S5 GRP GPI' Al- SIMN )-P PS LMI CRH LSC CLIlt CHILLER ID tU.BENS CSL CSL

II) i.J MJL NU KEY KCY KEY KEY KEY KLY SCH KEY SCII I 2 3 4 5 6 1 8 JAN JUL

I 
L

0.0 
C

0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0. 0.
2 2 .0 0 0 0 0 0 0 0 0 O 2 0 0 0 0 0 0 0 0. 0.

SYS IhJlLEk 11) NdlMBLkS Willi OfP P Ll HSL HSL Ill P'-P IP I I4PS
L ! !9 !- '1Fl . ANl JUL UPPER LIlER

O 0 00 0 J 0 0. 0. 0. 0 0
2 2J 0 0o0 0 0 0 C . 0. ' i. 90 7"



TABLE 11-171 0

z
G0

ONLY SYSTEM NO. I APPLIES 0
r-

QUIPMfcN ENEtGtI LCSUMPIlUN AND UPERAlING DAIA FURH

L(NIIJfEI Ir,4UAL IIAIING AND LO)Ut1 ING i

m.SY : t 1 K iECIP CHILLI1 ki 11 I LEC i(IWILE<
SYSI-M 2 CALI-lURNIA IEAI PUHP SYStEM

Z
FULL ANUJ P'lWCR LlUNSUMP IIN D>

-I
GAS PEAK DAY CLFCIRIC PEAK ELEC AJXIL: .KY C

US\CGE GAS USAGE DEMAND FUEL 3
53YS I4F H.MF KkH 60b MINI USAGE >

f-
*e JAN e*

I O. 0. 1624l5. 483. 0. >2 n. 3. 16L112. 442. C.
0)

99 f tb * U)
I 0. 0. 1357r9. 483. C. m
2 0. 0. 134017. 483. 0. 13

I *. 0. 1261b36. 390. 0. C
2 U. 0. 128033. 357. 0. m

I 0. . 10o580. 31 1. o. 0
2 O. o. . 14J32. 325. 0.

a(O .. HAY <* >
1 o. 0. 91015. 280. O. Z
2 O. . 3i1L6l0. 281. D.

*r JUrf *»
I 0. .). d2 '99. 330. 0.
2 0. 0. d8'O45. 321. 0.

V. JilL *

I 0. 0. ,47 4.. 331. 0.
2 0). v. 99123. 319. 0.

* AUG *

I ". f. 8d719. 310. 0.
2 O. 0. S3919. 313. 0.

* 5t:P *
I 0. 0. 7504.6. 320. 0.
2 0. 0. 81811. 3111. 0.

** ucr **
I J. O. 1U0.24. 282. 0.
2 O. O. 10')2 1d. 219. 0.

*e 4,L:V *
I 0. J. 126410. 441. O.
? .. 2IC. 418I 31. - .

2
i* O. I . , . 2. I..
O. t}. l'**l l' :,. 4 H!.9. r.

** AH.U t<
I 0. d). 1160i4. 483. 0.
2 O. J. 1401St4. 483. 0.

r r r r
* r

f : i r r s ; ' g f I t f O i. I' J I K *. .ir



TALE ' -172 c
0
Z
/)

0
r-

0

m
0

ONLY SYSTEM NO. 1 APPLIES Z

uuIwJr suirf.KL

L.Uij I NI r.lUAl rtlAI IANA ; AN1) Cl1l.L I- G
>

:,YS1> M I ktEC.IP LItILLIR 1k111 tLEC HIILEL r
;YlTlr4 2 CAL IFURHIA ltAI 1 UMPI SVSIEM M

U411 VAL&UjIt IF ANNUAL UlILII Y CUNSU.PIION C

CAS USACE ELCt Lu;E CELEC I)0 AIJX FUEL C/
SYS C f / Si I Krli/b ri IknI S/SUf-I UNITS/surT m

I ).0 z.14 I 8.220 0.0 <
2 3.J 23. . d.221 3.0 O

I'FAi d.lLLK REQUI<EME.i.1 lSu I, E 14PA (HUII) m
0ri..~KEL. OLN)V HEAl SUPPLEftr:IAL ClUMIINEL 0

SYS lOILE: LOAD BCILE£ LOAD BUILEK LOAD

I O 11t. Lllh. >
2 i'j. M2. liJ. Id. z

A.S,,JAL EUIIVALENT ENTILfCY L(J1SUMPIlIN It 1IIIUUI CONVERSION OK ISTRIBUTION LOSSES BY ENERGY IYPE)

SYS nIU/SJ FT/YR

1 7d466.
2 8L350.



TABLE 11-173 0
z

ONLY SYSTEM NO. :1 APPLIES )
0
r"

-1LI.NViEN llliAL lIAl ihG ANI) (;lllt.lNG D
iS 'r ' I i.C <fl ClIIILL. Lk ,Il EL CL 11UIlEK m

YL, It t 2 LALI 'lIRNI. HfIAl ,'UMP SYS¥IEH
Z

CIII Lf( lPER
t
I 1 i:M J-;S Hi ll PEtRAIiNG HOUlIS >

,1li. 1 2 1 ] 5 I 7 1H LI. l 3 4 5 6 7
SY' C

3)
e* JAN >

I I 74' r
2 1 1) 744 1LU7

L :27 2 U7)
2 Idl 672 2 97 C()

I 1U 741
2 212 741 532

2 24,4 , tl 3HU9 C)
i- ** ^ $0

1 165, 68 6

' i2 32. 6i1l 366 >

X: JJN *e
I 2b5 270 '
2 i11 217 42
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OTABLE 11-174 §
ZONLY SYSTEM NO. 1 APPLIES

0
IIIFHAL .4AITIIING INfUlMRIMAllI

tllti.V.I' llt NAt lltAlu ANI) CIll I>l ~:

Sllh 1t RIlIP CIIIILEK k IIt fLtC IIUFi ~I
SY)II:M 2 LALIFI.P.;IAII lfIA PUhP SYSIET -

Ilff .qAL SUPIMIL ECIIVhIkL hFCOVhB Z
I il KUY INf I(CI t EAI AVAIL HEAl USE0

SYS tI(J,'41111 SJPL U i1 I U U MBIU --
Ill I.~i C

** JAN *
I 3.-ib31. 343713 . U.. 0.
2 IZ l~1i. 313317. IOJ974. 50-61I.

0C)
II 11 reF;Y iiQUIiithNI hIlll.U CUULO ifE Etl UY SfEAq IF U SIkED >
121 UIU LJ3IVALEIII OF INPUI LNEriGY UStU IU M FlI (1) REGARDLESS U MNEIHUO (O

I 2.6hiB. 2 . 0. 0. m
2 

3
,IloU9. 2,3400. 11dHZ8. 3B831. <

¢Se .e 1&; *4AK*9 .<4U #4 (*)
I 2316 23. 03t. 0. m
2 35261 . 23J5i4'. 165L24. 4827d.

'' A.i .' 0I 0O
1 191 4LqZ. 1 5L5 O. 0. 0.
2 3 .125J. I /0bo1 . ZZ0570. 37879.

1 17 l31. 112I'. 2. C.
2 3OZd). ·I 49. 293862. 2<,70. 3

4* JUN -4
1 7.72t61. 7391l. 0. 0.

2 33d7,) . 10172 4,. iOY03. 3333.

*e JUL '
I J 1273. )5db). 0. 0.
2 1bl.*;. 12SS63. 497332. 34q1.

** AJGL;
Y291Ui. 195,ii. 0. 0.

i tl'S1lo. I Id3 J. 423289. J43d.

e* 5,LP 40
1 IZ0I. 412. 04e22. o. 0.

2 21312J1. d Ia7'1. I10421. 1336.

(A Ilr 4*

I l',1ij . I I ,, . t. 5.
2 2'. 30. 14 ',';3 b ' Z 1. 53d' 1. 30124.

I 1J.l. .12r1JI 1,, 0.
I .': *.' f',i. J piil i i. S. 0.

e )LC ,*
L 3',04qU. 34Ci6. . . o.
2 I'41. ),27 i50. I0UJ20. 4o30'4.

I 5*.ZiiO. Z Zl 2'
J

l. t. .
f ' :td* l,~b. ?2')J, 101. 3JSeau2t. j3vb52.



TABLE 11-175
C)
0
Z

ONLY SYSTEM NO. 1 APPLIES C0
0

HIIUikS lilAl L.IAUS fXCEEO F(UI PMNT CLAPACI 1-
0

1 CLFA IIIJG lltCTRICAL

SR»S .40U NOUNS MAR 130,4 Al U1 HuUOS MAXIMUM AI IHA HOURS MAX IMUM AT HR m

I JAN 0 0. 0 2] 2]321'51. 655 0 0. 0
I IE-B 0 J. 0 10 2 '5.39. 123 0 0. 0
I IA 0 3.. 0 3 123 '(.94'.. 18 . -i
I tuv 0 o. 0 9 1'4.14'i8. Po1 3 U . o C
I !Lm 0 U. 0 11 /138'<21. U jd3 0 0. 0

2 JA
1

0 U. 0 60 3'714455. 656 0. 0
2 F -2 0 0. 0 40 2643'.44. 824 0 0. 0
2 iA' 3 :. r 6 I I 11296. 1831 0 0>. 0 )
2 A p, 0 0. 0 2 1095930. 2335 U 0. 0
2 .1ir 3 0. 0 20 I 391584. T'l51 0 U. 0 c)
2 t'3 3.. 0 43 3194'i1l. ubt3 0 0. 0

0)
m

ONLY SYSTEM NO. I APPLIES 3

UIJIPCIT FILI FUR MUL IV'MUC mAMm
F-1 Cl.,'VI;I lh..iAL IIFAIIh. AMI, hA Al INC C

0' LAA S as -FLIC ELEC AUX AUX CUII-LING CUOLINi 10T SIM 10Q 519
L :,' A ;i CiJ>0ll' OUf 'ANO CLLNSJ,Ir fJIL FJEL DE£MAAI CUNSUIlP DEMAND CONSU4P

00 i
y3S MU IL F ;IC, I K KI L ONSOMP HCURS IONS TUN-tIRS HBH MU IU

SrIiF I 1 ECI CLIILLI .l1 lht fLFC BOILCK Z

1 U O. 0. 4ti3. 1b2415. 0. C. 0. 0. 2532. 347644'.
2 O. U. 4,13. 1 3177. 0. 0. 3. 0. 2385. 214oSi.
3 0. 0. 3'0. t26836. 0. 0. 41. 334. 1235. 235151.

1 4 C. A.* 311. 1¢C858C. )r 82. 3872. 1045. 144.966.
I 0. 3. 213. qSJ15. 0. 0. 99. 6721. 340. 92285.

I 0. 0. 130. 182499. C. C. 12C'. 21 89. 34. 4591.
1 7 0. U. 331. 94 74. 0. J. 120. 28343. 32. 4121.
I a 0. 0. LO. 1b811'9. 0. J. 117. 24120. 32. 4147.
1 9 r,. U. 3 2u. /*154u. 0. 0. 120. 14010. 34. 4793.

1I 013 0. 0I2. b 134. 0. . 100. 5090. 400. IL3411.
I1 

L
'I *. '"71. IL.4 . 0. L� . . . !41 . 235399.1

?2 0. 0. 4,12. 157911. 0. 0. .. ,5. 1839. 339924.

Fri.nM 2 CALt I FO I A l:>At Ii, 5Y151.

2 1 . 0 .. 101. 0. 0. 0. 92. 6L24. 3914. 2 1380.
2 2 0. -. '43. Li*Na. (I. C. 83. 7223. 2644. 163351.
2 

1
3 . 3. J5/. ZaU33. . uJ. 100mlo. 1111. 132938.

2 4 0 O. 32t'. 114132. 0. 0. 120. 15353. 810. 73807.
2 . 0. Z 2 1. 1O'~b{0. O. 3. Ill. ul6&1. 262. 44i397.
2 L, 0. J ). AO4,5. 0. 0. 123. 4"'99l. 5. 2'T.
2 1 J. J3. 319. 99125. 3. 0. 12C. 302 2. 5. 214.
2 

d
0. 0. I IJ. 93 . 12 .. 1Z. 25131. 5. 217.

2- ' 0. l. 11 I 11. 0. O U. 12o. 0I 1I. 14. 323.
I 0 U . U. 21t . 1092 18. . C. I0). 14911. 315. 51301.

2 1 0. ). 40 ,). 21812. 0. 0. 94. 1127. 1392. 143776.
2 12 0. 3. '*;I. 151313. c. 3. I. . 3194. 215114.

A.Ili.AAL VALitS FUN ALL SYS1IL.4S INk1I INCLuJdFL UON OlTPUfI FILE F-UR MU I

I ANN
i

0. . 4*31. 1,360446. 0. 0. 1. J04. 2532. 1802358.
2 NlN 0. 413. tC I 14. ; .CO, .12. 1059, 5. 3974. l049l70.

7 7' r 1 r I ^ ^ II n .
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0
TABLE 11-176 z

0
or

0
ONLY SYSTEM NO. 1 APPLIES

FI1tR.Y J.,AGF IsY SLUHCE -
C

U(.lhVfN I|1;;11 HlI:Al IIN(j AdJI) >i1 l: Ii
3>

GAS iG.S GAS LELIIKIL EtLClIL ELFLIlIC ELECIRIL ELCCTRIC
ENCINfS BIJ/iM i'R ULLS d ASI1 ACtC tEAT ING CLULING PROCESS

NYS MH: MCf MCF MLF KWH KW1l KWH KWH KWH >

(n
S¥Y51F 1 IECIP ChILLER 111T ILEC IILFR C)

I I 'i. . '. S/L11. 2567. iLC1884. ). 419. m
I 2 0. 0. 0. 52554. 2318. d'4491. r. 382. 2D

3 0. 0. 0. S'410. 2119. 6d917. 212. 385. <
I . 0.. .:. . 9211. 3319. 42'd6. 3311. 419. O

I S . 3. 0. 5t963. 426i. 2r 103. 5928. 419.
I 6 0. 0. 0. 5.;J76. 3671. 13.7. 20215. 3d5.

I 0. 3 .O. 62/19. 126. 138t'. 26)j1. 419. O
I 0. i. 0. 6113. J921 11. 139. 1. 22.

9 1 0. 0. 5i7553. 2 95. 1i05. 12696. 431.
I'F-I I' 

1
. 1. 0. 62,'09. 3663. i3217. 47 1. 438.

_t~ I 11 J~II 01. ;. ?. 53,;92. 2 . 9282. ir'. 7d. 385. >
10 1 12 Cl. r. 0. 55d JG0. 2tU8. 93bZ6). 46. 401.

I ANrJ .. . . 6t9216. 3. j 1. 52J2J1l. 951.1. 4875. 
-

SE1[C.4 2 LCLIFUPNIA HltAI PU1P SYSIMt

2 1 0. 3. 0. 55ilb. 6562. 8940 . 253. 419.
2 2 . I. 'i. 51335. 5924. 68171,. 9 ^'". 382.
2 J 0 0O0. 0 5 .520. 60C. 56331. 12559. 3tJ5.
2 4 0. 0. 0. 5620b. 6246. 3234). 1912y. 419.
2 5 0. 3. ). 5)tlo. t41d. 1982t. 226.35. 419.
2 6 0. J. 5. 51i90. 4751. 403. 31323. 385.
2 7 ;. ,'. i1. 4315. .4. 412. 37007. 419.
2 U I . 0. i. S6 6 91 . 4317. 41,. 32060. 422.
2 ' 3. 0. 0. l'l3 ,. : 14. 449. 23511. 401.
2 13 0. 0 . 6. 56,2. 63 11. 251 SI. 18585. 438.
2 11 0. 0. 0. I')-0. 6341. 5- 53). 9627. 385.
2 12 0. 0. 0. 5ill. 6565. 88365. 15/5. 401.

2 At:'t 0. 0. 0. l5( l'S. 680:3.). 40 U3 i. 211622. 4815.



TABLE 11-177 O
O
z

0
ONLY SYSTEM NO. APPLIES r-

i. . ,' .* m
II FCI.ILAI rNTktY F LACIl 0.3 3 30
IA'.t IdJ i I.f KY F AL I,l i . ' 

_U1IS5 PC . LU11CL IU.1 GAS 1020.0 )

-1
c

ulu LLULI tLFK SY.IE. NO. I RFCIP CHILLFR WITH ELEC aOILER - ..

I-
hlUS GAS C(NSUMEO AT SITE 0. MMLIU " , h
IJtIS ELELI(IC CLNU;A4LI Al SltE .~ i643. MHIBIU - 2
luTAL BIUS CUNSUMEO Al SITE t 4643. 14iB8U - - lo)

LUIlVAI E.1 BiUS JS .AS ATl iLL 0. MMoU8 ()
rOIVALilI., hIUS LFCIRItC Al PULEk STATION 13944. MMOlU m
llIAL FjJIVALElIl 1IJS IN RA, EeNtRGY FOjH 13944. HM,1IJU

<

UlJ CUUNI FUR SYSIFM NO. 2 CALIFORNIA HEAI PUMP O
m

IrJS GAS CLhSJ.4ALJ Al SIE O. MMU1U O
_ 3.ILJS tIfCIRIC CLNSUiff Al SIE 47H13. MnB4TU
Hi lulAt hIJSU CLUASUMEO Al SI1l 4183. MMH1U 0

F-J fjUIVALfIN UIUS GAS Al WtLL r. 14MmIU -
0C EQIrALLTl Hllui tLFC7iIC »I PIrEK SlAlION 143bi. MMlU 1>
-% ILCIGAL EillIVALh I blUS IN 6AA, tNERGY fGh 14C364. M;4ILU Z

lilu LOUNT IFU SYSTIE hO. 3 OUIBLE CUNDENSER

IlIS uAS C;IlSUJMf: Al Sllf . HMBIU
,luS tLCLLKIL CJNISU4EtJ Al SITE 4419. MKHIU
I;11AL JIJS CONSUfME Al SIIE 4419. HMMHLU

Lt IVAI tNT BIUS 5AS AT KILI. 0. NHITU
IQIVALENI UIJS tLEClIKC Al PUIER STAIION 13210. MMulU
1 .I.IL EtJJIVALF 11 BILLS 111 KAK L.4EtK(Y FCM 1321tr. MMIIU

IslJ clihJll f0k U SYIFl NUU. 4 MFLH GAS HEAl PuFP

HIUS GAS LtIKSU.4tO Al Silf 6151. HMIITU
ilUS ELULlIIC CUt.SLl EOl Al IlE 1850. .A11I;U
IUIAL BIUS CtLNSUMEO Al S11E tiCr. MMillJ

I JUIVALI,'II BidS bA Al 1,1LL 6.7S. MMIiIU
IQIVALLtI UIUS tEELIRIC Al I'LiEK SIAIION 5'55. 4MUIU
Il.TAL fOJIVALEI4I BllS IN hAk ENERGY ILRM 1203J. MMIlU

IliU CuJtJII I .I , SYSIE 4 NJ. 5 ELtC GAS HEAT PUMP

1:Iur'. .AS LtUNT UHt1fL) AI sI 11 6124. I111ITU
I, Il 1. 1 -1I' l LIt l 1 5 * t Al *,1ll. 1t.' b. I M 11 U
I I 1 ' l' . . 11 I 1 . ' I I t L 2 . MIH; ilU



TABLE 11-178 0
Z
(n
00
r-

rn
0

ONLY SYSTEI A-i APPLIES
41iNI I h-V ANe AIf4 JAkL UI1 I Y CIISI 1-Il

CLIVFL A.IU LA1TS P.-t Sl41 C
.I Y»l I / A 1 l/.A I II- L .I A I IUt;S 0

tfil;l Y I4:, UI flLI/L;;fFS 5

;IU iL4LCfi dEINL1/4UDIT LAtIrUS ' >
tj GAN kAILLS I (A
';)l [itCIlIIC A.AAIS 2
ilu AJA^I I .. Y fuFL kAltS 0 U)
;Ur LIIILtLE w.'t;< kAIES 0 m
No Sit AM .L InIlT AAItk HAIES r <
IL ru.4 kE.t. SJfI 0.

0
GAS ITE Cl m

1 I FA FA N11A Htl). CF :PCI MUNIHS AV MU PAP RFPG APPL
Ma 4. 0. 32 .1 U.u 0. 0. o0 0 0 0 O 0. 0.0 0 EIOG GEN SERVICE PUCO 500 0
or . . 0.0 0. GC0 . 0.C 0.. .0 0. 0.0 0. 0.0 0

I- CK L. ') 1 3.0 4. 0 21.O 1. 0 235.0 0. 0 0.0 0. 0 0.0 0. 0 0.0 0. 0 . 0.0
1- 5

ELrCTfLC KATE 2S ~
'0 I1/rX Kilh/F* PU FAh WlihA MUKH 14PLI ONliHS AV MO PP9 COC C/KUIH SB

r 141 10. ·0 .0. O I.bt I . ' C. r. 0 0 o 0 c C o. o. 0.3 0 A KGE CUi4. 30 KU uR UE _<
OP. 5.. J 7, 1. 2.7 0. 0.0 . 0 0. 0. 0. . 0.0 0. 3.0
Cit 4UJoU. 2.39 bOtOO. I.U8 1. 1.28 0. C.0 0. 0.0 0. 0.0 0. 0.0

ELECInIL KA.lf 2ZH
i/K.i KII/Ki PID FAI '*11A MDnKI MrCI ML.NIIIS AV MU PPO COC C/KWH SB

M-) tI. u.U 0. U0 .I 0.0 0. 0. 3 o 0 o 0 3 0. 0. 0.0 0 LARGE COtr. 30 KW OR MORE
Di 53. 3.1. 1. 2.55 0. 0.0 0. 0.0 0. 0.0 0. 0.0 o. 0.0
CK 03.t00. 2.14 o000. 1. o 1 . .1.0.0 . 0 . 0.0 0. 3.0 0. 0,0

SYSTE/l .Alt SCIs I:ILf .lACltI, G AS KAI'E:' ELEC RAIES AF KAlfS C i m AtEs ST4 KRATES PCOI L/KVi KWIVED
R1 Mu-o 141 kI r ,M-AU KI R MO-- U Ki R T MK-MU RI R! Ho-MO RI

-AI RtCIP CIILLER GAS OUILER Cl 1 12 ZS 0 9 2 .0 O 0 0 O 0 C.3 C.e 0.
El CALIF>:k'l14 HEAT PUJIP' ) 0 ZS 6 9 2W 0 0 0 0 3 0.0 0.0 0.
Cl JItUbLL LtI.'It;iSLK 0 0 25 6 9 2W 0 0 0 0 0 0 0.0 ).C 0.
D0 IECLI GAS lltAr PU.lP Cl I ?1 25 6 9 2W 3 0 0 0 0 0.0 0.0 0.
El ELEC GAS lIEAl P'U.i Cl I 14 25 6 9 2W - 0 C O0 0 0.0 O.C 0.



TABLE 11-179g
O

ONLY SYSTEM A-1 APPLIES Z
MtU:lllLl4 O4rA I'I 6tltil {.uIh\Ul,'l l11: ¥A{UI 5S

0O [}l , 4 GL )L A FI)AI UNt ACON AH R51
f',DL ~ F 1)1.4 CUCiEn ACON AHI CE CCON HnEm HCON I-

0
A 1 I '' I . I . 1. 'i... I). ' .0. U0. .
Al Z I. J5oi. 5I. ' ,. 0. 0. 0. 0. .. O-
AL 3 1 3 . 21/. .I. 1112O . 3. 0. 0. 0. 0. . m
Al .. t. 2''. 66101. 0. 3. 3. 0. 0. .
Al 5 1o.. 2y'..3. *O ). 0. . . O. 0.
Al 6 0. . ?J. 61152. 3. 0. 3. 0. 0. . Z
'. 1 3r IL. . . 4,3 JI . 0. 0. 0. U. 0 0. 3.
Al. II. 1 'O1. t 13as,.. O. J. . . . -
AL 'J i. 11 l. 0'.. 3. oo. o. . . C
AL L L . 412. 21r. 1CUoL. C. C. c. 0. . 0.
A 11 3. 0. /23. 0l. .J. 0. 3. 0. 3. 0.
AL 12 1 . '.'.. 3. 5. ',. U. 0. 0. ). 0. 0. 0

BL I U.. 't 4 ?. l1J1l2. 0. 0. .
ALi 2 U. . .aJ. I ~ '.. . 0 ~. . U. . a . . U

1 3 lU. . u1 . i.. 0. 0. 0. 0. 0. 0.
a> 4 31. . 35. 1 1Jd3j. 0. 0. 0. 0. 0. 0.

t U. 0o. 2it1. lo"(,1' . 0.o. o. o. .. m
B1 , . 0.o1. 1U .0. J. 0. 0. 03. 0. XD
I1' 1 3.. 3. 131. 9S1Z3. 0. 0. 0. 0. 0. 0. <
1 8 'a . *.~ )313. *3 19. 0. 0. 3. 0. 0.0. .

II 0. 3. 31. 8111. 0. 3. 3. 0. 0. 0. m
I10 0. C 218. >',1'LH. C. C. 0.0. 0. 

T
0.

i 1 I 0I . 3. 'Jf. I. 1287. L. 0. U. 0. 0. 0. O--
"-' 1u 3Iz 0. 0. '.dl. I.IL.b. 3. 0. 0. 0. 0. 0. 0

cl I 0. 0. I'S. 1.46?7)'.0. 00 0 0 0 . 3.
l ( 2 O. 3. 2L). 12L310. 0. 0. 0. . 0. >

CI 13 3. 0. 3 .. 011IO13 . 0. 0. J. 0. 0. 0.C
'
1
..- ). U. 3i.i. 100i 3. 0. 0. o.. 0 "o. .. 0. z

Clo S C. C. '34. 1'; *L ' C. 0. .% 0. O. 0.
Cl 6 0 . 331. .. 1. '. 0. . 0 . 0. 0. 0.
(l0 0. 0 3. 3Js. 1451. 0. 0. C. .3.
Cl 0U. 0. 312. * 9103 1. 0. U. 0. 0. 0. 0.
Cl . . 32. J33 . .0. 0. 0. . 0.
Cl 10 0. 0. 31'. IL' '. V. 3. 0. . C. .I.
CI 1I 3. 0 . 1147 . . 0. 3. 0. 0. .
CL 2 3. 03. .1. 1',106 2. 0. 0. 0. 0. 0. 0.

I 1 2. t1. 138. 9313.. 0. 0. 0. 0. 30. 0.
1 2 2. 5'.. 3'. ll',.3. 0. 0. . 0. 0. 0.

01 1 . 62.. I)'.. 3 11 . . 0. 0. 30. 0. . 0.
011 4 . if). 11O. I .Jl2. 0. 0. 0. 0. 0.
1 5 1. 51.. /31. 2.,.. . C. . . 0. 0.

01 6 I. 2)1. 2(1.?. 3J . 0. U. 0. 0. 0. 0.
01 I I . 289. :.2. I13J'.. 0. 0. 0. 0. 0. 0.
31 J 1. 2'.. /'.I. 43J;. 0. 0. 3. 0. 0. 3.
31D . 2.6. 20. 5 -. 0. . 0. 0. 0. 0.

3I La 1. St.5. 2:1. ..28'1. c'. z. .). c. O. I.

011 1 . 19. 5I.. 32)1. '. 0. 3. 0. 3. 0.
1I 11 I. Lu. 3Ul. I32c . 0. 0. 0 .0. .0.
E1 1 . L . 111. 'j i. J. 03. J. 0. 0. 0.

El 2 2. sJ. I. .. U. 3. 0. 3. 0.
1 I. 2. I.'. .'i. '.. '. 3. 0. 0o. 0.
IL ' l . 0. /. L .. .3L' ".0. 0. 0. 0. 0. 0.
FIL 1.' . L1. 3 56.0. . 3. 0. 0. 0.
-[ I l. O, . g. L6 ,.0. U. 0. 0. 0. 0.

El I I. 2.d. 2. . . 0. 0. 0.
El I. 1.. )20. 6.3Z10. 0. 0.
£L ' 1. - 2,I1.0 2. 5". 5SI. r0. 0. . . . C.

EL 1 . 5 20. 3913, 3. 0 . . J. 0.

El 1 G. L1'). I.. 26 M.6. 0. 0. 0. 0. 0. 0.
EL 12 2. 6. 13?. ,ihiL. . . 3. 0. 0. 0.

i ' ' r r ^* · r ^ i : ^ ^ i - i - 1 i I i f



TABLE 11-180 vn
0
r-
0

ONLY SYSTEM A-1 APPLIES >
'.4N.1 ,Ltr A d.) A. .4A.Jd u l I I T LI i I,P11 K m

CLEiELA4I9 AiATES ACS1EfI

Z
4VI h U ll AV.IR UNII I>

ELFLIHIC 1AIE CIiSI GA4s kalE cuSI -
CISI , L/KlI C / ';1 I LUSIi L/IC.f C/SiOU C

30
SYSlii Al AitCIP CLIILLER .;AS BCILE >

r-
JA: tbi. . ')Jl O.U 13T7. 231.1-7 0.0
FEI 2.9 ,.. 4.15S J.: t1/H. 2 1.dl 0.C 0C

4A. 2'd). i.2 ., 0.0 7s?. Z1l. 3d 0.0 >
APA JJ3b6. ,.S')2 3.3 51i. 23d.5 0.0 (/)
MAY 31 jz. -..u04 e... J'9. 2 Jl. 6 .O) )
J;: i' :... 4. 11. 0.0 29. 21 J. 14 o.3 m
JUL .J ji. ..h6v ..3 12. 20J. ' 3.o M
Aj;. .133. 4.1IS 0.3 29. 2-.. 4 C.'
S'P 3sj;. ½.9 I 0.0 21. Z(.3 14 0o.3
ULI 32 't. ,.6 .) j3.3 45. Z3..;5 0.J C)
NOJV 2Z'ud. 4.o6u 0.0 185. 237.d' 0.0 m
DEC Zt13. '4. )I O.U IOS). 2J71.0 0.0 O
A. 3A. .il. 4.0oi 3.0 6UO½4. 234.j2 0.0 0

00 SYSIE5H a C4ALIFOK:IIA HIEA PUMP >
Wn^~~~~~~~~~~~ . ^~~Z

JA .\ .1. .. J2 0,.0 <
FJ- 51J4. 4.231 ).)
MA-; ,.'ll. '.05t, 0.0
AP? . »*Z). '.11j6 ).'

J-JH q I.'*..4,. lo') 0.0 *
JJL' .('2. 4.ol ^. , *
AJ; i1do. i.ot.c 0.0
StP ' I . i. JI» J.0
Ubl izS4. C.I1l O.J

tLI 4J12. 4.J2l 0.0
nEC b612. 4..)2e, O.O

A:il 5t629. 4.255 3.0

S SI .4 CL D)UUOL CtJN;{E:;SEIt

JAN 6179. i.111 J.3
fL bi. ..1 ..-. ) 0.0

%.R i41U4. i.295 0.3
Al'h * 4 .4. *.401 3.3
;.AY :3ao. .,. 2: O.O
JUJN I4.14. 4..) dt C .
JJL *511. 4.o72 J.)
AJG 479'). 4. 1JI 0.0
Si1 r ,'Y . 4^.');0 O.o
UC T 4 j, i. '. '9U 0.0
h.V s01.. j .;9 0.0)
Ulic b6Lni. '4.105 0.0

ArIl 57'Jq?. .ItJ J.J



0
TABLE 11-181 0

z
(1)
0
r-
0

ONLY SYSTEM A-i APPLIES >
Mi. .I lLY A;Jli AI:iJAL U ILI IY CbSI FURK '

(LI. VLA'.U HAILS .'.( 51-:ll 0

z
AVIk U;i41 AV41 UN11

iLfCl8 .1C -4<A t llalj GAS HAI il- LJbI
L.l'l, i. /Kll (./'.1 I tlISI . t L/'C C/ I-It C

SYSIE1E Ul MEtCH GA IIEAI PUMP >
r-JA;I ILII. '.v. i r.C. IbU. 231.48 0.0

F ill ' 2. .2 . J.5. J I.3 1'.L . 211.' 4 0.O0
MA.: 1o. J . 9. 142 0.0 O501. 2J7.51 0.0 >
APR 2'13. 5.Ci 0.0 1371. 237.b55 0.0 ')
MAY 24 1

... . 3)5. O.U 136:l. /i . 55 0.0 .)
JU'1 11J4. 'I.OL 0.0 t '.s. 23.O. 0.0 m
JJL J 14'. .. 8i .

r
60IU. 2J3. 03 0.0

AJI. 31? .17. I ).8 J0. I I. a u.3 <
SIP 21 I.t. .1 59 3.3 5116. Z3i. 16 0.0
Ut.LI Z 3Z. 25..l' C.C 13-. 2.5 C
IuV lubS. 5. 15.1 J.O 1471. 231.52 0.0 m
DEC 15,9. 5.0 31, .0 S 15. 231.%'y 0.0 ,
A .N Z164. 5.o12 O.3 14t32. 231.o2 0.) O

I-'

00 5YSIE;: El fLEC .AS IIEAT PUMP 1>
on 0'^~~~~~~~~~~~~ ^zJA411 136. 5.125 0.O LbOU. 231.48 0.0 -<

FL:. 1 f. 1.2?'9 r.-C t14. ll . 231.54 C.C
·:AK 1 .5. 5.319l 1.3 1531. 231. i 0.0
APr( . L12. 5.19)i 0.). 1366. 231.55 0.0
-lAY 19 1. :-.251 :.C 13b. 231.55 e.e

JU' . 01i ..0l2 0.0 ' (31. 23H.J39 ' .
JiL' 3,2C. i'.829 3.J · 676. 35a)2 0.0
AUJ 311. .dg ?. r bdd. 2]A. ,C ¢.3

CP 2J4;.. 5. 12 0.0 ; 71,. 238. 11 0.0
OLT 20'). 5.221 0.0 13B5. 231.55 0.0
NOV li-b. 5.,.2~ ':.0 l' 1 . 2317.52 0.0
DEC 13iu . i.2c03 O.0 1Sdo. 237. Y' 0.0

A.4M 2543'. 5.119 0.0 142o-.. 231.62 0.0

IIAL 0UIIL1 1 LUSI

NU NfAit

Al nECI CHLILLH I. AS OllILEKR Y49,51.
111 CALIFiJ1'jIA HrEAT P 'UlP 5962').
CI UO'J.ILE CLU.-OENSE. 513YZ.
Dl HELH GAS lEATl Pj'Ip 41'.42.
El ELCC .;A HEAI P.J-IP t'lJ1.



TA-TLE 11-182R

0
r-
0

ONLY SYSTEMS A-1 & C-1 APPLY

mMhUll ILY A;IU ANIIUAL UlIILI LUST I Lu

Cl tVFl.AN;I iAIFS PHlcI1ES Z

IJ SSiII-./AAlt LU*,lIFINATIIhS 5 ,
I;1PUt KLY I C
1l4 S. .li;hS UN1 FILE/CAIKS 5 ,
i.-hWI r.l Y __ ,
*iU iCPLLCf;4ti1/A0I)il LAKOS rt
.,U GA'. KALES I
I4l El.cll. IR AILS 2 )

N.O AlJlA IAkY FUlL (ATEiS ' . - . - -
14) L1Ifl.LfI) WATER kAlES 0 C)NO 5illA II F AIEK hAInFS 0 C)Nil l l:A4 lit HUI kAIEh RATES 0 U)
FLOluIt AEA. SUr I .

m
GUS NAIC il <

;4N I FC $ fARl NBA iMOHCF hPCI MOIIIUS AV MO PAP RFPG APPL
Ma 4. 0. 32.10 0.0 0. 0. 0 0 0 0 0 0 0. 0.0 0 E OG GEN SERVICE PilCO 500 O
0i J. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0." 0. 0.0 mi _1 . 0 00 o. 1.0

ItI: I. O .13.0 4. 3 213.0 1. 0 205.0 0. 0 0.0 . 0 0.0 . 0. 0 0.0 0. 0 0.0 )

F--- t!FcpLrtqC HAfE z2 0
1 *t $,/k' K-l/Kil PO FAR NIlA Ml)KW I HPL HONITHS AV li PPO( COC C/KWH 58

-' :IJ 10.. 0.0 0. 0 1.61 0.0 0. 0. 0 0 0 0 0 0 0. 0. 0.0 0 LARGE COUK. 30 KU OR HnOE n
C0 It 50. 3.b1 1. 2. II C. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0 >

J' Cr. '.4OO'J1. 2.39 6000U. 1.88 1. 1.28 0 00 . 0.0 0. 0.0 0. 0.0 0 0.

fLECirIC RAEL 2W
I I/Ki Kidl/K PO AFAK h8lA MUK MIPCI HONIHS A ' MO PPO CDC C/KWH SOB

MI) li. C.C o0. l .C.1 '. 0. r. C n G c o 0 0. o. o.o o LARGE CONM. 30 KW OR UORE
lIR 5. 3.61 1. 2.5b 0. 0.0 0. 0.0 0. 0.0 0. 0.0 0. 0.0

CK 4^'CC0. 12.1i 6f" . 1.63 . .a . .. 0.0 0. 0.0 0. 0.0 - . 0.0

SYSIE.l/hAIL SCHEOULL l HIIING GAS RAIES CLEC RATES AF RATES CW RATES ' SIT RATES PCDI C/KVA KWRED
RI MO-U HN Hn POJ-MU RT RI /O-MO RlI KT OU-hU KT RAT O-n1 RI

AI Ri;Cl .Cr-ILLL'K L.lt HILER 0 3 2S 6 9 WZl 0 0 0 0 0 0 .0 O0.0 0.
Il (LALi l-UlNIA t1-41 PUMP I' C ZS b 9 2w 00 0 00 0.0 00 0.

,C OUUILE CO;4UENSLE a 0 2S 6 9 42- 00 0 0 0 0 0.0 0.0 0.
DI .4ECh CAS liFtA PLUMP Cl 1 12 2S 6 9 2k 0 0 00 0 0.0 0.0 0.
El 'ELEC GAT)S HlA PUMP Cl 1 12 25 6 9 2 0 0 O 0 0 0 0 0. 0.0 00 0.



TABLE 11-183
ONLY SYSTEMS A-1 & C-1 APPLY Z

CU
MUII11ILY UiMIANU ANI] CUNSUMI' ItN VALUtS 0

I-r
GIO'L1 GLUN f I lL I-:LI14 ACUN AIIHS COCM CCON I1DEM HCON 0

Al [ 0. 0 . 3i. Lfi 19. 0. 0. 0. 0. 0. 0.
AL 3 0. 0. 200. 91231. 0. 0. 0. 0. 0. 0. _
Al 0. 0. 31?. 11,. 0. 0. 0. 0. . 0.
Al 7 0. 0. 13. 9IJ15. 0. 0. o. o. J. 0. 2
Al A O0 0. 1-0. 9. l.C0. 0. . . 0.>
Al 7 0. 0. 331. ?048. 0. 0. 0. 0. 0. 0.
AI a o. a. 310. 811119 o. o. o. o. o. o0. ' ' C
Al 1 3. 0. 32. 70. 0. 0. 0. 0. 0. 0.

I 1 'a-. a3. 2U'.>7. l .'7I.0. 0. 0. C. . 0. 0. >-
Al 1 0.0. 0. 412. 1 8.710. 0. 0. 0. 0. 0. .
IL I 0. . 4.. LI111012. 0 . 0. 0. o.0. c . 0.

IIl 2 U0. 0. 3. ~ll'.a07?. 0. ~0. 0. . .. 0Cill I 0. 3. 3.'. 161012. 0. 0. . 0. 0. 0. 0.

AIl 3 0. . 3'7. 1. 8131. 0. 0. 0. 0. 0. 0.

111 5 3. . d1. 13961). 0. 0. 0. 0. 0. 0. .
Ii J6 . 0. 320. d145. . 0. O . 0. C. C.
II 1 0. 0U. 319. 991/1. 0. 0. 0. a0. 0. 3.
IA A 0. a. 13. 9 a 919. 0. 0. 0. 0. 0. 0. .
lit { 0. 0. 31i. l71311. 0. . 0. 3. 0. 0. m
JlI 10 0. 0. 12t.. 1. 0. 3. 0. 0. 0.
l II . ..0. O. s4(j. 12112. 0.. 0. 0. 0. 0. 0.

HI 1 0. 0. 41.9. 14179. 0. 0. 0. 0. 0. 0. 0

00 cl 2 C. 0. u. I1o. 0. 0. 0. 0. 0. 0. >
Cl 3 0. . 0. 31. . 11 11}36. 0. 0. 0. 0.
Cl 4 z . C. 3461. l'ij1. C. 0. 0. 0. 0 0.
C l 5 . . ,9. S1.i).. 0. 0. 0. 0. 0. 0.
Cl I f . 0. 331. 8602i. C 0 0. . C. 0. C 0.
CL 1 0. 0. 131. '11?d1. 0. 0. 0. 0. . 0.
.L I 0. 0. 31. dJ7. 0. . 0. 0. 0. 0.
ICI 0 . . A. 322. 110031 . I0. 0. 0. 0. . 0.
cI 'i D"-. 3. ". iu"'. 0. O... 0a. 0o .'.
C L IL 3. 0. . I. I7.7. C. . 0 3. 0. 0.
C1 12 0. 0. 3411. L914 . 0. .0. .

0> L . Uil. 11H. 3 ,14. . 0. 0. 0. 3. 0. 0.
i l 2 2. *iC. 13l. 0. 0. - 0. 0. 0. -.

Dl ' 2 . 3. Li,. 3 239. 0. 0. 3. 0. 0. 0.
01 4 I. 1 . I. 31J. ,I. 0. C0, 0. 0. 0. 0.
1L 5 1.O ?. 2U|. 4'.51'. 1. 0. 0. 0. 0. 0.
JL 6 1. 211. i.'i2. 612S6. C. C. 0. 0. 0. 0.
:l 1 O . H1. '. 11i04. 0. 0. 0. 0. 0. 0.

I-L III 9%. 2l. 0 .. 0. 0. 0. 0. 0.
I'L 1 .v 246. 2W . 5>iw. 0.. 0. 0. 0. 0. 0.

Ul 10 L . 5o. 201. 4426'. 0. U. 0. 0. 0. 0.
1)1L 1 2. I9. l56. 1202. 0. 0. 0. 0 . -

"II 12 2. 6t0. 136. 31I I0. 0. 0. . . 0 0. 0.

1:1 1 2. 71. 13J. 2Lk)l'. 0. 3. 0. 0. 0. 0.
Ct 2 2. O-.. iA1. 2 61:i. 0. 0 0. 0. 0.
tl 3 2. (2. t'). L242.11. C. 0 . 0. 0. 0.

I 4 1.- IS. lIt. 33140. 0. 3. 3. 0. I). 0.
Elt .5 14. .. 1. 3,. . · . 0. 0. 0. 0. 0. 0.
Et 6 I. . 2. 21. 0. 0. 0. 0. 0. J.
L I 1. 214. 5l. 10i. 0. 0. 0. 0. 0. 0.

U U 1. 2d9. 241. 64AIB). 0. 0. 0. 0. 0. - 0.
EL 9 L. 241. 250. 6 54',2. 0. 0. 0. 0. 0. 0.
Ci ) I. "5"3. 201. f03931- 0. 0. 0. O. C. 0.
EL 11 2. 9. 15g . 266,1-.. 0. 0. 0. 0. 0. 0.
El 12 2. 663. il. 2553. 0. 0. . 0. . 0.

rf ~7 3 ' ' i .3 I 11 , iu*



0
TABLE 11-184 C

cn
O

ONLY SYSTEMS A-i & C-1 APPLY >

IU.Y'IIHLY ANU A .U1UAL LIILIIY CLoST Fult m

0
CLEVFL.li) RAIES PktSFNI

AVEk Ul I AVtR UNL;N
ELE.lRIL RAIl LdSI GAS *AIE CUST H

C(T1, C /SuFI CUSt. t C/MCF C/SIFI C

SfSTIER Al I ItC IP CHILLEII ELE OILER r
JI u41t-/. 3.SHb6 0.0 )
ff Is sil31. ..21 U.U >
fAr 5:44. 4T.13 .4 (/)
APkR i5R. 4.L 'i) O.u
HAY 4'.1! 1 4:.1. O.J (O
Jp: "-a3. '. .dus 0.0 m
JUL 44.4n. 4.J-) O.O 0

u;
-

4195. 4.725 0.0 <

SEP Is.2. i.9H1 0.0 O
ncT 1I. I.l ^ .r i
.·uiv 5Il-/. 4.253 1.3
OcC 6342. 4.0713 0.0 0

O
-'j AhIl 84bO3. 4.JGd 0.0 :

c\ SYilIEp 31 C4LlIf04NIA HEAT PU4P
Z

J\N .311. 3.532 0.0 <
Fr3 S104. 4.2J3 O.1
eAk 5173. 4.056 0.0
APR 41?9. 4. 16 ' .0

Yl ' 390. O. .155 0.0
J:jN 4^9. .7t.S o. '
JJL iAL'. . '.1l. 3.0
AIIC '.. u5. S 4.6b 0.0
SEP 3911. 4.7,1 C..
iOCI 4S94. 4.115 J.J
<.IV 531L. 4.158 C.O
NCT b 12. 4. 2 0.':

A(i.il - 5962. 4.255 0.0

AR . 411H4. i.2'5 0.0
APR 44i,4. 4.4107 C.O

sAYilD. 13t.. i20 0.0
JU.N . 156. 4.H31 0.0
JUL 4571. 4.6.2 0.0
AUG 4'2z . 4.I-l P.U
sEP 3s21. '4.0CJ 0.0
At-.1 4.!7 . 4.2'9 0.0

I.,IV 4)1'. 4.. . C ..



0
O

TABLE 11-185 z
Co
0
r-

ONLY SYSTEMS A-I & C-l APPLY m

MONTlILY ANU ANNUAL UIt I Y CUSI FUR Z

CLIVEtINU KRTES PHESCNI
C

AVLII UNIT AVIE UNI I C

LEfCIkIC HAIl C1Ii1 GAS HAlE CUSI >
CLSI. * C/KH C/SiFT LCST. S C/.CF C/SUf r

SYSIE4r Ul McCH LAS IEAI PUMP |)

JAI 1(.11. i. '53 0.0 160o. 237.48 0.0 C)

II d 15 'q2. 5.04 0.0 1416. 231.54 C.tC
.nAK l150. 5.142 0.0 1501. 231.51 0.0 RI

Ao'K 2U13. 5.01. 0.0 1311. 231.55 0.0 m
4AY -" 21'.. 5.056 0.0 J133. 2J1.55 C.C
JUN 3104. 5.06 0.0 645. 23b.0b 0.0
JJL 3.42. 4.0U?1 0.O 6Jd. 23d.00 0.0 0
..UCG 3 i'I. 4.UAi 0.0 100. 237.98 0.0 m

5LP 2ba6. S). 1 0.0 596. 23d.16 0.0
IILT Z ?/I. 5.315 0J. 13,0. 237.5' 0.0 O

I_ tt,.V -- 1.55. 5.150 0.0 147C. 2J1.52 0.0 0

Li rEC 15dS. 5."3b O.u 155. 8?. ? 7.i 0.0

H1- AINN 27164. 5.012 0.0 141t2. 2 17.2 0.0 >

0, 
Z

SYStL.'Ei iLEC G4S HEAI YUiP

JAN: I'.S?. i.125 0.0 1o03. 231.48 0.0
Fu ' J1311. 5.2.?J 0.0 lilo. 231.54 0.0
AAR 1425. 5.J)9 0.0 1501. 237.51 0.0
APR Ib?8I. 5.193 0.0 13u.t 231.55 0.0
,4AY 1'913. 5.2%1 0.0 136.. 231.55 0.3
JJO 3076. 5.0d2 0.0 631. 23..0a 0.0
JJL 3'.' . 4. 25 3J.C o fu. ?3d.0? 0.0
A;G ' 311. 4. tS 0.0 bHU. 2 d.0) 3.0
SEP Zbid. 5.1S2 0.0 571. 23d.1a 0.0
LCI .C '5. 5.228 .C. 13d5. 237.55 0.0

,CV I %l.6. 5.i25 0.0 1I70. 237.52 0.0
OLC 13a0. 5.263 0.0 158h. 237.49 0.0

ANN-' 25431. 5.119 0.0 14264. 231.62 0.0

IUIAL Ul L I I COST

40o NAME

Al RECIP CHILLER ELE BOILER 58603.
UI CALIIORNIA iHcA PUMP 5962q.
Cl Or)U!ILE CUNDINSER 51sfJ2.
nIl 'tLCH CAS HEAl 'PUIP 4L'iZ92.
Fl ELEC GAS HEAI PU4P 39101.
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TABLE 11-186 cD

0

m

P^v~lsrn * 1 E.4 V f S 1 MEH 1A^A I\r~~-5 z

0
-- E-td-BY.Zb.l^ e -z. .<.;T r . £c--rP 1. z* m

.4!. * 2-S3Slfl 4 c)

I IhES E IEl AhALYSIS .

4 C. SIODHI C IhL h LLLCt.lh, ALIEKKAVll ES 0

_* ._ . . . -T 
1

£ -*£444* - -**@** * "44 * **** "<*-*+4*++~ *+ ~*+~**1$"$*" * :
* , .................e..... 4........ 4.. -<



0

TABLE 11-187 z
cnO
0
r-
0

**~~ ~~~~ **r++*4+***44e***++¢¢**#*+ * m
INV£CSI 4FHNI AtNALISI FCH LT ICI ILEC tCILER 81.1I B-2RB3 DAl 8/20/ 19

SLPtAWi Cf ASSLPI IC i S >

*·~ ~~~~~~~~ 9·~~~~~~~ C
Al I LR;, I IVE - I - IY Sl I P3

- -
r F-

4 * '"C)
SIAS1 IL CAeIt Lt AFnALIrSIS - I/ 1tS __ _ LENGTt OF STUDY - z20 YARS D

* IIh' I INV 2 hIN 3 c
YA __C - TAXES AND I;HSUHANCE - (
YtLA CF Lh'iSlwhl I'IL 0 0 m

*e IAJX~~~hAC~ - ~~PROOEKIY TAX RATE -- 1.00 IYR N NCN-LEASED INAS 1
* l -FIN..C l C - __ <

l .7_ . . G.C O..O . . .. INSURANCE RATE -- 1.00 /YR IN INVESITFM T ·
)i I 75.C O.C 0.0 ·

l. IStIO Ci-_ _ ___ __ . _ 0. ___ __ OEAL INCC1E TAX KATE l- t 6.00 m
. CIAL . 0.0 0.6 ...... ..

F- F CFl . SIAIC/LUCAL INCCME TAX RATE -- 0.0
CCSI UF CfTI IO.C _ 0.0 0.0

I e ~* A'.,tJAL LEASIhG PI-i/lW U. O. 0. .- NFLAl ION RAIES -

FND -- i8OP 1_ Al IO Phl. PEtL Y TAX-- 0.0 >
F'-) · - OEiREClIIIO, -h- - Z

*!~ fl ~~EOERAL. rax -- 0.0 -<
* I: L IN£CSlIENI 2 325CC. 0. 0.

Il'.IS 5AAI AL;C 0. 0 .. 0. SlTAE/LULCAL -- 0.0
Pr CC[DSCC IA I ICri BA 2AJ2SCC O. 0..

t LL; f 1ItOC - SIL LABOOlR -- 0.0 NATURAL GAS -- 0.0
tI.IK I if 2C TPS 0 .RS 0 YS

· 1*h ~ 9 LI -- Ll li ~M1AIlI;FNANCE -- 0.0 COCA -- 0.0
9 I iEii-E -- L li .

lAX LIft 20 1S 0 IRS 0 Y1iS LECITFICITIY-- 0.0 UIL -- 0.0

- SiAKtIING (OSI Il lLhLS - LCCL AS/YiET
· ~~~~~~~* l~~~~fUtLS- NAIUHAL GAS -- 0.

* iCA CF CAAl LAMCE -- U. CCAL -- 0.
* Ises PAIFhi^ AhOC -- 6500. OIL -- 0.

e ....... r..ISC LXPFNSF -- 0. fLECI.tICll -- "SbL;3.



TABLE 11-188
z
cn0)
0

0

-I
m
o

044444 44*4440*4444 44*4** **s! , «4 ##4*444 ***94*4***4444 +****4,***4**4#****4*4$0@4********* 4**@******»#*****4*****#********** z
* ' ..

INVESI.'ENI ANALSIS fORK LtFIC fCC UlLER E1l. It 8-2kE3 DAIE 8/20/79 i

(n

* * SL.PARV Ct ASCLflILKS -

m

ALf- XEk ANDlt INSUA2C -WSl (
U)

SlAtIllt.C [Ali OF Ab.AIlSIS - 1/ IiES LENGTH OF STUDY - 20 YEARS 4 CD

* INC I INV 2 ItV 3 ,
_4_ __ ___ ___ _ _ _ __ _ - TAXES AND INSURANCEf - SC__ _ $

YEAP f fINEsIPKtM ITi65 0 0
PUPEKTY IAX RATE -- 1.00 /YR UN hON-LEASED IFVS *

* -F I.ANClhC -
____ --. --- o~~~ - ~INSURANCE RATE -- 1.00 /O UN INVESTPENT O

CLIlH 15.0 O.C 0.0 O
- * LIASC _ _ . _ 0.0 0.0 FEOEKAL INCUNE IAX RATE -- 46.00

I- ICiAL -
- -

- .0 C.0O J.C 
-

.- --
EI O- SIAIE/LGCAL IhCCME IAX RATE - 0.0 "

H Cl!] OF CLEBIT 10.0 _ 0.0 0.0 >
4 Abt'JAL LEASINCG PI4-I/tI 0. 0. O. - NFLAIIGN RATES - Z
1.)T* *
*'PROPERTY VAX -- 0.0-<

* - OfPEfCIAIICI' ---- - -_ _ _- __ _ _ _ _ IAX -
*·Y~~~~~~~~ FOEDERAL IAX -- 0.0

T CIAL INESlPIENl _ 35065._ . 0.
LESS SALNACf 0. 0.. 0. S- AIE/LOCAL -- 0.0 ·

CtI.'EC IA1 IC AEfe 235015. 0. 0.

U GLK MtElhCO - SlC LABOlR -- 0.0 NATURAL GAS -- 0.0
UCCK LIIE 20 YRS 0 tRS 0 Y'S

*· A~ litlhLC . . . MUnAItNENANCE - 0.0 COAL -- 0.0
I 4 1 bEIhLC -- Cl -
IAA LIFE 20 RPS 0 tRS 0 YRS CLECTKICIIY -- 0.0 OIL -- 0.0

* - SFAfIING CiSI lIGLfES - CCLLtAS/IEAIt
4_ __ __ FUtLS- NAIURAL GAS -- U609.

* tld Cf CAIh LAECiR -- 0. COAL -- O. ·
* ISt5 PAIIEhlANCE -- tSUU. OIL -- 0.

MISC EPEKSE -- O. tLECIKlI!IY -- 38857.

$··~~~~~~~~~~~·~~~~~(~~····(~~~~~··- 380UST. ....~ ·



TABLE 11-189 )O
z

0
r-

0
e4 4444440¢44444040444 e·44 4 4¢4 44me····44 41+o.. · 4444e *44*4***»«.4*<****·***.»**4*4144 ***0..·· .. «.* .*4*«.*·.»***l*..*..** *.» ·

D-I
m

I ItN fIDFPil ANALSI' ILI CFlICI[ LLtC Irllt(C 01 I. e-2L 
L

2AlE / 20/7I9 *

* * SL14AY Of ASLPfrPI ILR ' Z

* 4 r

* AiIhi~<ikA[ i-t - S'2SI' -* C

· *~~~~~~~~~~ 4~~~~~~~ ~ >

* l5,. ll.; LAIt )1 AhATSIS - _/ I/e5 . lENINGlh OF SIUDY - 20 YEARS

IhR I IhN' 2 IhR D
_ . . ...- IAXES AND INSURANCE - *Co

* I-A Li IAfS1fhl . L. S O .. .

· ~~*~~~~~~~ PLUPETIY TAX RATE -- L.O IYR a N NON-LEASEO IhVS m
- FIhrhtCIrh - 3]

·.......... C iNSUHANCE HRAE -- 1.00 /YR ON INVESIHENT <
CLIII )5.C C.O 0.0
LLASIU 0. 0 ._ 0.0 0.0_ FEOERAL INCOME IAX RAIE -- 4h.O O)

* ICIAL 15.0 0.0 0.0 * m
4i*~~ S~lAl~SIrE/iOCAL INCLCE IAX IATE -- 0.0

4 CtECI Of LtPfI IOl.C 0.0 00
^ ATANhUAL LEASIc ' I -S/lH 0. 0. O. INtFLA IUN HAES -

PfItkr TAX -- 0.0 *D
4 ' OEPRILIAIILJ - --- .- - -- --
· FEUERRAL lAX -- 0.0 Z

ICIAL IhLSI*tKh 3150C. O. O. -
* LS1S SAI^LAC( 0. 0. O. SlAIE/LOCAL -- 0.0
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CNG TYPICAL WEATIHER YEAR SELECTION METHOD >

PROCEDURE: --
m
0

1) Generally, a 10 year monthly average degree days basis. z
2) Run program to compute monthly DD on 65°F base each year. >
3) Above 65 degrees - cooling. --
4) Below 65 degrees - heating. C
5) Calculate mean (average) heating year. D
6) Calculate mean (average) cooling year,
7) Find year that is cloucsl: to Dn ) avg.: (1968) ~)
8) Find year that is clos-s i to !)Dti avg.; (1966)
9) Select and use hlating mIonths; eg., JAN, FEB, MAI, and, NOV, DEC. (1968) CO

10) Select and use cooling months; eg., APK, MAY, JUN, JUl., AUG, SEP, OCT (1966) 0U
11) Punch cuioposite deck using (/19 5 l t1) months for typical year selection. m

Exam c: <

YEAR JAN FEB MAR APR MAY JUN JUl. AUG SEP OCT NOV DEC ANNUAL m
0O

~_a 1962 DDHl 697 230 312 78 0 0 0 0 0 39 242 509 2110 0
I DDC 0 9 9 89 327 408 612 690 422 224 4 0 2798
,o,
) -o

co 1963 DDH 779 461 142 38 9 0 0 0 0 2 220 722 2376 z
DDC O 4 57 214 312 492 623 618 397 252 36 0 3009 <

1964 DDIl 560 566 273 53 0 2 0 618 2 58 204 510 2232
DDC O 0 8 111 242 401 587 587 353 37 48 4 2381

1965 DDH 442 553 48L 50 2 0 0 0 0 63 11l 412 2117
DDC 10 0 0 134 187 388 556 529 449 91 32 3 2382

A,966 DDll 684 483 212 44 22 0 0 0 0 67 147 540 2201
DDC 4 0 12 104 244 460 645 588 395 105 52 14 2627kit

1967 DDII 498 403 97 4 14 0 0 0 6 24 212 460 1722
DOC 10 4 98 201 247 533 600 580 278 138 22 2 2718

./1968 DDHI 560 469 308 49 I 0 0 0 21 285 472 2167*
DDC 0 0 12 104 210 399 421 507 297 157 34 0 2147.'

1969 Dl)l 454 422 416 42 17 6 0 0 0 106 319 428 2215
DDC 10 2 3 93 124 39') 59 532 321 138 19 0 2243

*

TOTAL DDII - 17142/8 = 2142 AVC

TOTAL Dl)C = 20307/8 = 2538 AVG

7 r r ' r r p ' i r I ' ! ' , a , l I , I , ! '
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AVERAGE RESIDENTIAL/SMALL COMMERCIAL COSTS >-m
o

Ratio: Z
Natural Gas Electricity _ Electricity >

Mid Pc;nt: $/MMBTU i1T-l Pnint: /MMBTU Gas

City 2.81 11.01 Mid Point: 5

New York 1.58+ 4.29 5.08+ 16.09 3.75
Boston .6 + 3.41 2.71+ 13.72 4.02 °
Baltimore .43+ 3.24 .89+ 11.90 3.67 >
Seattle .51+ 3.32 7.2 - 3.81 1.15
Washington, D.C. .01+ 2.82 2.93- 8.08 2.86 m
Philadelphia .45+ 3.26 1.09- 9.92 3.04 3
St. Louis .40- 2.41 6.35- 4.66 1.93 <
Houston .28+ 3.09 .71+ 11.72 3.79 0
Chicago .49- 2.32 4.44- 6.57 2.83 m
San Francisco 1.39- 1.42 3.87- 7.14 5.03 0
Milwaukee .47- 2.34 3.39- 7.62 3.26 0

A, Pittsburgh .40- 2.41 1.05- 9.96 4.13 S
ISan Antonio .14- 2.67 2.18+ 13.19 4.94 >

NO ~ Columbus .21- 2.60 2.62+ 13.63 5.24 z

Detroit .63- 2.18 1.88+ 1.8 2.89 5.91
Phoenix 1.5 - 1.31 3.19- 7.82 5.97
Indianapolis .81- 2.00 4.81- 6.20 3.10
New Orleans N/A N/A N/A N/A N/A
Dallas .69- 2.12 .16- 10.85 5.11
Los Angeles 1.07- 1.74 .08- 10.93 6.28
Cleveland .73- 2.08 1.78- 9.23 4.47
San Diego .72- 2.09 2.12+ 13.13 6.28
Denver 1.31- 1.50 2.04- 8.47 5.98
Memphis 1.49- 1.32 5.08- 5.93 4.49
Minneapolis .83- 1.98 1.53+ 12.54 6.33
Kansas City 1.27- 1.54 5.41- 5.60 3.64
Atlanta .92- 1.89 1.60- 9.41 4.98

Source: Gas House Heating Survey, American Gas Association, 1977.
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