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EXECUTIVE SUMMARY

In recent years, Total Quality Management has swept across the country. Many companies and the Government
have started looking at every aspect on how business is done and how money is spent. The idea or goal is to provide
a service that is better, faster and cheaper.

The first step in this process is to document or measure the process or operation as it stands now. For Lewis
Research Center, this report is the first step in the analysis of heating plant operations. This report establishes the
original benchmark that can be referred to in the future. The report also provides a comparison to other
organization’s heating plants to help in the brainstorming of new ideas.

The next step is to propose and implement changes that would meet the goals as mentioned above. After the
changes have been implemented the measuring process starts over again. This provides for a continuous improve-
ment process.



RESULTS OF BENCHMARKING SURVEY OF CENTRAL HEATING OPERATIONS
AT NASA CENTERS AND VARIOUS CORPORATIONS

I. INTRODUCTION

InJune, 1994, a survey was sent to a number of organizations concerning their heating plant operations. This
document reports the results of that survey.

The following is a synopsis of the cover letter that was sent with the survey:

Approximately one year ago you participated in a NASA-wide Facilities Maintenance
Benchmarking initiative. The information you provided us in conjunction with that from
other companies and NASA Centers has been extremely useful in helping us analyze how we
conduct our business.

Lewis Research Center is now ready to take this benchmarking initiative to another level. We
would like to solicit your participation one more time. This time it is 2 much more focused
benchmarking activity dealing only with Steam Plant operations and maintenance. Enclosed
is a survey intended to solicit information regarding your maintenance processes, metrics,
safety procedures, documentation, and other initiatives concerning the operations and
maintenance of your Steam Plant. This information will be invaluable in assessing our
current performance in this area.

Once again, this survey is being sent to all the original participating companies and NASA

installations who have indicated to have this capability. Our plan is essentially the same as
before, that is, to analyze the data and provide you with the results.

II. PREFACE
In no way was the survey in-depth enough to detail every aspect of each organization’s boiler system, but it
provided enough information to compare and analyze as well as generate questions. In order to ensure
confidentiality of the non-government participants, reference to company names have been deleted from the

data.

II. OBJECTIVE
The objective of this survey was to establish a baseline of information and statistics. This information may be
used to improve the performance of each heating plant by increasing reliability and reducing costs.

IV. ORGANIZATIONS SURVEYED AND COMMENT

The following is a list of organizations surveyed, of which nine responded with data that was analyzed in this
report.

NASA ORGANIZATIONS

NASA Headquarters, Washington D.C.
Comment: For information only

Ames Research Center, Moffett Field, Ca
Comment: No response



Goddard Space Flight Center, Greenbelt, MD
Comment: No response

Lyndon B. Johnson Space Flight Center, Houston, TX
Comment: Survey completed

John F. Kennedy Space Center, Florida
Comment: Two surveys completed, but with limited information due to different type of heating
systems.

Lewis Research Center, Cleveland, OH
Comment: Survey completed

Langley Research Center, Hampton, VA
Comment: Survey completed

Géorge C. Marshall Space Flight Center, Huntsville, AL
Comment: Survey completed

John C. Stennis Space Center, Mississippi
Comment: Does not have a central heating plant

Wallops Flight Facility, Wallops Island, VA
Comment: Survey completed

NASA Industrial Plant, Downey, CA
Comment: No response

Dryden Flight Research Facility , Edwards, CA
Comment: Survey completed

INDUSTRY ORGANIZATIONS

E. 1. DuPont De Nemours and Company, Inc., Wilmington, DE
Comment: Survey Completed

3M Corporation in Minneapolis, St. Paul, MN
Comment: Survey Completed

General Motors Truck and Bus Group, Inc., Baltimore, MD
Comment: Survey Completed

SURVEYS NOT RETURNED

Westinghouse Electronic Systems Group
Cleveland Energy Resources

Kent State University

Cleveland Clinic Foundation

Texas Instruments Defense

Hewlett Packard Corporation

AT&T Network System Group

Federal Express Corporation

Kings Dominion



V. CONCLUDING STATEMENT
Lewis Research Center would like to thank all the participants in the survey. Each participant can draw their
own overall conclusions of the information in this report. All of the facilities are differentin one way or another,
so interpretation of the information and data was done as accurately as possible. Observations, questions or
comments about this report would be appreciated.
The following section, V1. Survey Data and Identification, list the data that was collected from the surveys. The
next section, VII. Key Benchmarks, displays some of the data in graphical form. The highlights of each
organization and their respective survey responses are shown in Section VIII, Organization Highlights, and
Appendix, Completed Surveys.

V1. SURVEY DATA AND IDENTIFICATION

This section of the report shows the extracted data from the nine surveys mentioned in the previous section. See
data sheets on the following pages. Below is brief description of each item in spreadsheet.

Organization - Organization surveyed

Acronym - Shortened name

1. SQ.FT. - The total area of floor space that is heated by steam production from heating plant.

2. DESIGN TEMPS, HIGH/LOW - Design temperatures of where organization is located.

3. YEARLY LOAD - Total steam production from heating boilers in M LBS (1000 LBS) for a given year.
4. MAX LOAD - The highest production of steam at any one time (rate) for a given year in LBS/hour.

5. PLANT CAPACITY - The theoretically highest steam production (rate) for the heating plant in LBS/hour.
7. ELECTRIC RATES - What the Electric Utility charges for the use of electricity that usually includes an
energy charge in $/KWH and a demand charge in $/KW. Demand charge is related to the total demand of the
facility.

8. NATURAL GAS RATES - The cost of natural gas in $/SMCF (Standard 1000 Cubic Foot)

9. FUEL OIL RATES - The cost of Fuel Oil in $/gallon (In some cased may be #2 or #4 fuel oil).

10. WATER RATES - The cost of water in $/1000gallons

11. FUEL COST - The total fuel used in the boilers in the heating plant in Dollars for a given year.

12. FUEL COST/SQ.FT. - Column 11 divided by column 1. The fuel cost to heat a sq.ft. of floor space in
$/sq.ft. for a given year.

12a. FUEL COST/1000# - Column 11 divide by column 3. The average fuel cost for each 1000 LBS of steam
produced for a given year.

13. CHEMICAL COST - The cost of the chemicals that was used for water treatment in the heating plant for
a given year.



~ 14. MAINTENANCE COST - The cost of maintenance for the heating plant including parts and labor for a
given year.

15. PERSONNEL COST - The cost of employing or contracting operating personnel for the heating plant for
a given year.

16. TOTAL COSTS - Adding columns 11, 14 and 16. The total costs include fuel, chemical and personnel
costs for a given year.

17. TOTAL COST/SQ.FT. - Column 16 divided by column 1. The total cost to heat a sq.ft. of floor space
in $/sq.ft. for a given year.

18. UNIT COST - Column 16 divide by column 3. The average fuel cost for each 1000 LBS of steam produced
for a given year.

19. % CONDENSATE RETURN - The average percent of steam condensate that is returned to the heating
plant for reprocessing.

20. MAX LOAD/SQ.FT. - Column 4 divided by column 1. The highest production of steam at one time (rate)
for a given year for each sq.ft. of floor space being heated in LBS per hour/Sq.Ft.

21. PLANT CAP./SQ.FT. - Column 5 divided by column 1. The theoretically highest steam production (rate)
of the heating plant for each sq.ft. of floor space being heated in LBS per hour/Sq.Ft.



HEATING PLANT BENCHMARKING SURVEY DATA

Organization Acronym 1 2 3 4 5
square foot design design yearly max plant
temperatures | temperatures load load capacity
high low m lbs Ibs/hr Ibs/hr
1 Johnson SFC JsC 2900 000 96 27 186000 | 60000 | 165000
2 LewisRC LeRC 119200 95 1 302592 | 90000 | 199 000
3 LangleyRC LaRC 3431000 93 10 482633 | 34000 | 390000
4 Marshall SFC MSEC 425 690 95 11 62173 16099 { 57805
5 Wallps FF WFF 380 000 93 10 106949 | 21220 | 65000
6 Dryden FRF OFRF 282511 91 38 22243 18364 | 20405
7 Company A A 2400 000 92 10 678 000 | 250000 | 320000
.| 8 Company B B 7 500 000 92 -16 1360000 | 356000 | 560000
9 Company C C 3 000 000 92 14 425000 | 146000 | 280000
Organization Acronym 7 8 9 10
electric rates natural F.O. water
gas rates, rates rates
energy demand S/MCF $/gal $/1000 gal
$/A&Wh SKW
1 Johnson SFC JSC 0.045 9.80 2.940 0.600 0.500
2 LewisRC LeRC .056 -——- 3.680 .630 1.130
3 LangleyRC LaRC .023 9.42 3.530 467 1.430
4 Marshall SFC MSFC .051 - - 525 7.400
5 Wallps FF WEFF .032 9.89 0.000 580 1.600
6 Dryden FRF OFRF .063 - 6.368 -—- 1.610
7 Company A A 049 0.07 - 370 10.800
8 Company B B .035 7351 2.490 323 1.500
9 Company C C .031 832 3.950 625 —_—
Organization Acronym 11 12 12a 13 14 15
fuel cost fuel cost/ fuel cost/ chemical maint. personnel
3 square foot 1000# cost cost cost
1 Johnson SFC JsC 900228 031 4.84 6800 | 154000 219000
2 LewisRC LeRC 1334304 1.12 4.41 38375 98 080 426 628
3 LangleyRC LaRC 486179 0.65 4.60 67000 | 350800 208 000
4 Marshall SFC MSFC 326398 0.77 5.25 ———- 65 000
5 Wallps FF WEFF 461 980 1.22 432 4000 | 327557 268 032
6 Dryden FRF OFRF 228993 0.81 10.30 8500 75 000 0
7 Company A A 2368 000 0.99 3.49 24200 1§ 155000 8§50 000
8 Company B B 3771230 0.50 21 175000 | 500000 | 1400000
9 Company C C 2388050 0.80 5.62 140 000 0| 1041856
Organization Acronym 16 17 18 19 20 21
total total costs/ | unit cost % maximum plant cap./
costs square foot | $/1000# | cond. load/ square foot
retum square foot
1 Johnson SFC ~IsC 1126028 0.39 6.05 85 0.021 0.057
2 LewisRC LeRC 1799 307 1.51 5.95 70 0.076 0.167
3 LangleyRC LaRC 3261179 0.95 6.76 85 0.010 0.114
4 Marshall SFC MSFC 391398 092 6.30 40 0.038 0.136
5 Wallps FF WFF 735012 1.93 6.87 92 0.056 0.171
6 Dryden FRF OFRF 237493 0.84 10.68 100 0.065 0.072
7 Company A A 3242200 135 4.78 50 0.104 0.133
8 Company B B 5346230 0.71 3.93 90 0.047 0.075
9 Company C C 3569 906 L.19 8.40 85 0.049 0.093




VI. KEY BENCHMARKS
This section presents key benchmarks that are common with all the organizations.

The following pages of this section display graphs and data tables that more easily compare the survey data.
Below is a list of the Benchmarks.

Benchmark #1 DESIGN TEMPERATURES

Benchmark #2 MAXIMUM LOAD - PLANT CAPACITY
Benchmark #3 UTILITY COSTS - WATER

Benchmark #4 UTILITY COSTS - NATURAL GAS

Benchmark #5 UTILITY COSTS - FUEL OIL

Benchmark #6 UTILITY COSTS - ELECTRIC RATES

Benchmark #7 COSTS

Benchmark #8 FUEL COST /1000 LBS STEAM

Benchmark #9 STEAM UNIT COST

Benchmark #10 YEARLY TOTAL COST/ SQ. FT. (AREA HEATED)
Benchmark #11 YEARLY FUEL COST/ SQ. FT. (AREA HEATED)
Benchmark #12 % CONDENSATE RETURN

Other notes to consider when reviewing data:
1. Most facilities use some steam for other uses besides space heating.

2. Langley Research Center is supplied with a base load of steam from the City of Hampton.
This cost and steam production is included in some overall cost and steam data.



Benchmark 1—Design Temperatures
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BENCHMARK 1.—This graph indicates the severity of winter temperatures for each

organization. Note the Northern climates vs. the Southern climates.
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Benchmark 2—Maximum Load-Plant Capacity
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BENCHMARK 2.—This graph compares the maximum steam production rate that has
occurred vs. steam production that the heating plant can theoretically produce. [The
graph indicates the larger facilities and/or coldest climates.] The graph also shows

backup steam capabilities.

BENCHMARK 2 DATA
Organization Design temperatures, F
Maximum load | Plant capacity

Johnson SFC 60 000 165 000
Lewis RC 90 000 199 000
Langley RC 34 000 390 000
Marshall SFC 16 099 57 805
Wallps FF 21220 65 000
Dryden FRF 18 364 20 405
Company A 250 000 320000
Company B 356 000 560 000
Company C 146 000 280000




Benchmark 3—Utility Costs-Water
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BENCHMARK 3.—This graph shows how much each organization pays for water. The cost
for water for two of the organizations is way above average.

BENCHMARK 3 DATA
Organization | Utility cost—Water
$/1000 gallons
Johnson SFC 0.50
Lewis RC 1.13
Langley RC 143
Marshall SFC 7.40
Wallps FF 1.60
Dryden FRF 161
Company A 10.80
Company B 1.50
Company C N/A

10



Benchmark 4—Utility Costs-Natural Gas
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One organization pays almost double the average while one organization that uses a

BENCHMARK 4.—This graph shows how much each organization pays for natural gas.
large amount has a lower than average rate.
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Benchmark 5—Utility Costs-Fuel Oil
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BENCHMARK 5 DATA

Organization

Johnson SFC
Lewis RC
Langley RC
Marshall SFC
Wallps FF
Dryden FRF
Company A
Company B
Company C

BENCHMARK 5.—This graph shows how much each organization pays for fuel oil. The
same organization that has a low rate for natural gas has very low rate for fuel oil.



Benchmark 6—Utility Costs-Electric Rates
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BENCHMARK 6.—This graph shows how much each organization pays for electricity. One
NASA center has a very good rate.

BENCHMARK 6 DATA
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Benchmark 7—Costs
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BENCHMARK 7.—This graph breaks down some of the different costs associated with the
heating plant. Note the fuel cost dwarfs the other costs, especially in the larger facilities.

BENCHMARK 7 DATA
Organization Costs
Chemical | Maintenance | Personnel Fuel Total

Johnson SFC 6 800 15 400 219 000 900228 | 1141428
Lewis RC 38375 98 000 426628 | 1334304 | 1897307
Langley RC 67 000 390 800 208 000 486179 | 1151979
Marshall SFC N/A N/A 65 000 326 398 391 398
Wallps FF 4000 327 557 269032 461980 | 1062569
Dryden FRF 8 500 75 000 N/A 228 993 312493
Company A 24200 155 000 850000 | 2368000 | 3397200
Company B 175 000 500000 | 1400000 | 3771230 | 5846230
Company C 140 000 N/A | 1041856 | 2388050 | 3569906
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Benchmark 8—Fuel Cost/1000 lbs Steam
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on a given years steam production. This graph will vary due to the cost of the fuel and

BENCHMARK 8.—This graph shows the fuel cost to produce a 1000 Ibs of steam based
boiler efficiency.
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s
o 8
mm - al ol & o
A B IR BRI B RS R:
2% 44454m37_5
mmu
SHEREEEEBHRE
"= 0 al o 0
HEEEMEREELE
=2 |8 3|8|8|8|88[8 |8
R E R IR FIFINIE
> Al n| | en| = nles|eon
.m_. - N|lon |
g of lul& <|m o
] SCRSWWYYY
m nouRW.mm.nmmm.
HEEMHEIR
& |8 3|5]2|2|55|8|5

15



Benchmark 9—Steam Unit Cost
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BENCHMARK 9.—This graph indicates a more complete total cost for steam than bench-

mark #8 because it includes personnel and chemical costs. Note that maintenance costs

were not included due to inconsistencies in data.
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Benchmark 10—Yearly Total Cost/sq. ft. (Area Heated)
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BENCHMARK 10.—This graph indicates the average total cost to heat a square foot of
floor space. This graph can have many variables due to the conditions of the areas
to be heated. Generally, colder climates should require higher costs.

BENCHMARK 10 DATA

Organization Total Area Total cost to
costs heated heat an average
S square feet square foot
Johnson SFC [1126028 | 2900000 0.39
Lewis RC 1799307 | 1192000 1.51
Langley RC  [3261179( 3431000 0.95
Marshall SFC | 391 398 425 000 0.92
Wallps FF 735012 380 000 1.93
Dryden FRF 237 493 282 511 0.84
Company A |3242200| 240000 1.35
Company B |5346230| 7500000 0.71
Company C |3 569906 | 3 000000 1.19
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Benchmark 11—Yearly Fuel Cost/sq. ft. (Area Heated)
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BENCHMARK 11.—This graph is similar to Benchmark #10, but only considers the cost
of fuel.

BENCHMARK 11 DATA

Organization Fuel Area Total cost to
costs heated heat an average
$ square feet [  square foot
Johnson SFC 500 000| 2 900000 0.31
Lewis RC 1334304 1192000 1.12
Langley RC 486 179( 3431000 0.65
Marshall SFC | 326 398| 425000 0.77
Wallps FF 461980 380000 122
Dryden FRF 228993| 282511 0.81
Company A 2368000\ 240000 0.99
Company B | 3771230| 7500000 0.50
Company C | 2388050| 3000000 0.80
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Benchmark 12—% Condensate Retum
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returned to the boilers after the steam is distributed to system.

BENCHMARK 12 DATA
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VIII. ORGANIZATION HIGHLIGHTS

JOHNSON SPACE FLIGHT CENTER HIGHLIGHTS

» 50 BUILDINGS 2.9 MIL. SQ. FT.

» NEWER 420# BOILERS AVE. AGE 15 YEARS
» 85% CONDENSATE RETURN

« LOW COST PER SQ FT (WARM CLIMATE)

* 3 PERSONNEL/SHIFT

« ENERGY CONSERVATION ANALYSIS PERFORMED

LEWIS RESEARCH CENTER HIGHLIGHTS

» REFURBISHED OLDER BOILERS, NEWER LARGER BOILER AVE. AGE 45 YEARS
» 51 BUILDINGS 1.2 MIL SQ.FT. .

» 70 PERCENT CONDENSATE RETURN

s COSTS ARE AVERAGE

» PM PROGRAM UNDERWAY

* 3 PERSONNEL/SHIFT
LANGLEY RESEARCH CENTER HIGHLIGHTS

» 70 BUILDINGS, 3.4 MIL SQFT

* LARGE BOILERS, LARGE CAPACITY

» 350 PSI BOILDERS AVE. AGE 20 YEARS

» 85 PERCENT CONDENSATE RETURN

» STEAM EJECTORS USE UP TO 96 000 LBS/HR — 20-30 PERCENT OF TOTAL YEARLY LOAD
+ 3 PERSONNEL 1ST SHIFT

« TWO STUDIES RECENTLY COMPLETED

» BASE STEAM SUPPLY FROM CITY OF HAMPTON AVE. SUPPLY 43 000 LBS/HOUR YEARLY
COST — 2.5 MILLION
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MARSHALL SPACE FLIGHT CENTER HIGHLIGHTS

33 BUILDINGS 425K SQ. FT.

3 SMALL BOILER PLANTS WITH 3 BOILERS EACH

100# BOILERS AVE. AGE 28 YEARS

#2 FUEL OIL USED

GENERALLY OUT OF SERVICE IN SUMMER

35 PERCENT CONDENSATE RETURN SHOULD INCREASE SOON
COMBUSTION TESTS PERFORMED REGULARLY

1 OPERATOR PER SHIFT

COSTS ARE AVERAGE

WALLOPS FLIGHT FACILITY HIGHLIGHTS

100# BOILERS AVE. AGE 9 YEARS
27 BUILDINGS 380K SQ FT

#2 AND #6 FUEL OIL USED

92% CONDENSATE RETURN
PLANT SHUTDOWN IN SUMMER
3 PERSONNEL/SHIFT

AVERAGE COSTS

2 EXTENISVE STUDIES 1994

DRYDEN FLIGHT RESEARCH FACILITY

2 BUILDINGS 282K SQ FT

15# BOILERS AVE. AGE 27 YEARS

100% CONDENSATE RETURN

NATURAL GAS COSTS ARE ALMOST DOUBLE AVERAGE

WATCH ENGINEER FOR TOTAL FACILITY
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COMPANY A HIGHLIGHTS

32 BUILDINGS 2.4 MIL. SQ FT

150# BOILERS AVE. AGE 40 YEARS

50 PERCENT CONDENSATE RETURN

UPDATING CONTROLS FROM PNEUMATIC TO ELECTRONIC
3 OPERATORS PER 12 HOUR SHIFT

#6 FUEL OIL

COMPANY B HIGHLIGHTS

27 BUILDINGS 7.5 MIL. SQ FT

VERY LARGE FACILITY

BOILERS AVE. AGE 28 YEARS

90 PERCENT CONDENSATE RETURN

NATURAL GAS/FUEL OIL

4 TO 7 PERSONNEL/IST SHIFT 4/2ND, 3RD SHIFT
6 STEAM DRIVEN CHILLERS

VERY LOW COSTS

COMPANY C HIGHLIGHTS

3.0MIL SQFT

5 150 PSI BOILERS

2 SMALL SOLID WASTE BOILERS

AVE. AGE 35 YEARS

60 PERCENT CONDENSATE RETURN

10 PERSONNEL/1ST SHIFT 4/2ND, 3RD SHIFT

AVERAGE COSTS
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APPENDIX COMPLETED SURVEYS

The surveys in this section are arranged in the following order:
JOHNSON SPACE FLIGHT CENTER

LEWIS RESEARCH CENTER

LANGLEY RESEARCH CENTER

MARSHALL SPACE FLIGHT CENTER

WALLOPS FLIGHT FACILITY

DRYDEN FLIGHT RESEARCH FACILITY

COMPANY A

COMPANY B

COMPANY C
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SURVEY OF CENTRAL HEATING PLANT OPERATIONS

Conducted by:

NASA
Lewis Research Center

Cleveland, Ohio

Survey Completed by:

Company Name NASA-Johnson Space Center

Division JJ/Plant Engineering Division of Center Operations

Address 2101 NASA Road 1

Houston, Texas 77058—-3696

Contact Harry W. Hart
Telephone (713) 483-3129
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Survey
of Central Heating Plant Operations

1. General Information

1. Provide brief description of Heating Plant (Type of boilers, number
of boilers, general setup of heating plant, etc.).

Three operational water tube boilers with superheater capability, All boilers
supply steam to a common header. Plant has three pressure reducing,
de-superheating stations to lower header pressure to_}00 psig with 20°F

superheater from 400 psig.

2. Provide numerical information about Boilers at Heating Plant:

Boiler # 3 4 2 1 5
HP 15,000 1bs/hr 160,000 1bs/ht60,000 1lbs/hk  Out Qut
. f of
Operating o . .
Pressure 420 psig 420 psig 420 psig Service Service
BTU Input | 64x10%p:  |743106/mr  |74%10%nhr
MFG. Murray Zurn Zurn
Install 1963 1987 1990
Date
Fuel(s) gas/No. 2 oillgas/No. 2 oil
Steam
Output 45,000 1bs/hr60,000 1bs/ht 60,000 lbs/hr

3. Provide brief description of d1str1but10n system (how many bu11d1ngs
or areas supplied, uses, piping arrangements, etc.)
Entire central mall, a pgrox1mately 50 bu;!dgngs, is supplied steam through

_a utility tunnel. Pressure reducing station at central plant lowers

steam pressure from 400 psjg to 100 psi

steam pressure reducing station to reduce steam pressure to 15 psig.
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4. Provide description of the chemical treatment system (boiler
blowdown, chemicals used, injection system, softeners, etc.)

A water softener - Zeolite system.

A de-alkalizer system.

Sodium phosphate and sodium sulfite.

Amines - neutralizing & filming.

Caustic soda.

Salt.

Boiler blowdown at 2,500 mhos conductivity.

5. Provide description of condensate return system to the boilers (%
return, economizer used, feedwater pumps, deairator tank)

Enerfin enconomizer rated at 3,843,800 BTU/hr

Economizer — Feedwater heater boiler 24-2. 4.

Approximately 857 condensate return from site.

Condensate return units in mall buildinegs with pipineg in tunnel for
condensate return.

Multistage boiler feedwater pumps.

6. Provide description of boiler and/or burner controls (flame safe-
guard, diagnostic capabilities, heating plant contro]s energy monitor-
ing, energy management system, etc.)

Microprocessor controls on boiler 24-2, 4 pneumatic controls on boiler 24-3.
Microprocessor controls have oxvgen trim control to save energv.

Fireye microprocessor EP160 burner management with message and
self diagnostics.
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II. Loads and Costs Analysis
1. Heat Loads for Heating Plant
A. What is the average yearly load ? 21,233 1bs/hr-1993

What is the average summer load ? 12,000-15,000 1bs/hr

B
C. What is the average wintér load ? 28,000 1bs/hr
D

What is the maximum winter load ? 60,000 1lbs/hr

2. What is the yearly utiiity use ?

Fuels: use 80-857 of gas @ plant boilers.
Natural gas 306,200 M.Cu.FT.(1000 Cubic foot)@80 psig
Fuel 011 # Gallons 232 gallons/hr @ 25,000 1bs/hr
Electric N/A KWH
Heating Plant auxiliary or support utilities:
Natural gas N/A M.Cu.FT.(1000 Cubic foot)@  psig
Fuel 0il N/A Gallons
Electric 30 KWH 75-200 hpboiler feedwater pump est.

40 hp year average.

3. What are the utility unit prices ?

Natural Gas 2.94 $/M.Cu.FT. @80 psig

Electric 1. Energy Charge _ .045 $/KWH
2. Demand Charge 9.80 $/KW

Water -0005 $/gallon

Fuel 0i1 . -60 $/gallon

* Operate only a few hours prior to each mission, some training, and
plant gas outages. Yearly consumption of diesel is very minimal.
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4. What is the yearly costs for the following:
Chemical Costs (Total) 6,800 $/yr $

Individual chemical costs Salt - 1150 $/yr

Sodium phosphate - 150 $/yr

Sodium sulfite - 250 $/yr

Filming/Neutralizing amines - 4050 $/yr
Caustic soda - 1200 $/yr

Maintenance Costs 15,400.00 $/yr 4400.00/yr each boiler

Breakdown Tabor 13,200.00 $/yr + 12,00.00 Hartford inspector

material 1,000.00 Relief valve certification, etc.

Operation Personnel 219,000 $/yr

Breakdown chief - halftime plus.

boiler/chiller operator - half time

) 8760 hrs. x 25.00/hour, includes benefits.
Major Repairs Varies $

Breakdown 3 years ago retubed boiler

24-3, cost_about $120,000,

Other costs 12,000 $

Description _Boiler feedwater pump @

30 hp @ 24 hours @ 365 days.

5. Overall Costs

Total Costs 253,200 $, year 1993- estimated
$; year 1992
$, year 1991
Steam Generated 186,000,000 Tbs. or BTU, year 1993
year 1992
year 1991
Unit Cost * 1,36 $/1,000 1bs.,year 1993
year 1992
year 1991

* Does not include the
cost of natural gas
to operate the boiler.
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III. Operations

1. Indicate in the following table the documentation that is used
at the Heating Plant:

DOCUMENT AL
ves | no COMMENTS
DRAWINGS - SCHEMATICS _ -
: BOILERS X
MECHANICAL
SYSTEMS X
BOILER ELEMENTARY
ELECTRICAL X
BUILDING
X
ISOMETRICS
X
GENERAL BUILDING X
Control Logic for boiler
OTHER X controls.
BOILER START-UP PROCEDURE X Boiler vendor info.
PROCEDURE FOR STEAM DRUM ENTRY X
EMERGENCY CALL PROCEDURE X
HEATING PLANT EVACUATION PROCEDURE X
BOILER SAFETY OPERATION CHECKOUT PRO- | Microprocessor fireye
CEDURE checks safeties.
PROCEDURE FOR HANDLING CHEMICALS X
LIST OF CHEMICALS WITH MSDS X
CONFINED SPACE ENTRY PROCEDURE X Check the oxygen levels.
BOILER MAINTENANCE PROCEDURES X
EQUIPMENT MAINTENANCE PROCEDURES X
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2. Provide information concerning the Heating Plant personnel.

a. Are personnel on duty at the Heating Plant
24 hours a day? Yes
365 days a year? __ Yes
other

&

D. Breakdown the personnel that are on duty at specific
_times.

1st Shift # of operators ___ o # of supervisors _

2nd Shift # of operators _ 2 # of supervisors 1

3rd Shift # of operators _ 2 # of supervisors 1
Are there any other personnel on duty besides operators, such as
maintenance personnel? Crafts work lst & 2nd shifts, Monday thru
Friday. During STS missions, crafts work around the clock.

c. What is the qualifications of the bperators?
# of 1st Class Operators
# of 2nd Class Operators
# of 3rd Class Operators

Other qualifications _ Union certified

d. Do the operators receive training? Yes

What kind of training? On the job training in boiler/chiller
operation, etc.

3. Provide any information concerning engineering studies of the
heating plant such as plant and/or boiler efficiencies, plant
reliability/availability or other measurable function (please
attach study). Energy Conservation analysis by Jones, Nall, and

Davis, Inc. of Atlanta, Georgia, discussed site and plant energy
concerns.
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SURVEY OF CENTRAL HEATING PLANT OPERATIONS

Conducted by:

NASA
Lewis Research Center

Cleveland, Ohio

Survey Completed by:

Company Name NASA-Lewis Research Center

Division Facilities Operations Division

Address 21000 Brookpark Road

Cleveland, Ohio 44135

Contact T. Knapp

Telephone (216) 433-3129
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I. General Information

Survey
of Central Heating Plant Operations

1. Provide brief description of Heating Plant (Type of boilers, number

of boﬂ‘ers genera] setup of heatmg plant, etc ).
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2. Provide numerical information about Boilers at Heating Plant:

Boiler # / 2 2 <+ S
HP ) Goo 20 60D £20D
Operating
Pregsure Lo sy | _foO LSy LB LS, (100 PSSy | oo Ay
er Hpure| 7
BTU Input ||4S¢c0 coo |45400,000 | 28,723 ooo| S0,212,000| G0, coe.00n
MFG. RabeockLtllooy Bt kEsceern | keacse | coe czr/v
Install .
Date p= 2 -9 L1-2-%9 19 1943 | 2-2-70
Fuel(s) |ne.« FO. |Vet F.0. | Ve s Fo. luee o |ve ¢ Fo.
Steam > j {000 48 “Blirll
Output 35,0c0 Ls/az, &Sooouyuk_ /8,000 Lg/”g 4 //Jz 70,000 /‘”Z
3. Provide brief description of distribution system (how many buﬂdmgs
or areas supplied, uses, piping arrangements etc.)
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4. Provide description of the chemical treatment system (boiler
blowdown, chemicals used, injection system, softeners, etc.)
RO SE, .
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U, cps- 1Y) 2. 0S-/0) PeE
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do s
Chempcat. P OSRGR-S for LRTEL Treatrresn+
g'::{ /:A/eéy.rt.}sv by STEAM P3Nt Lersonsd.
5. Provide description of condensate return system to the boilers (%

: return, economizer used, feedwater pumps, deairator tank)
HE corndensste Z drtidee 8l Condons y

&ne eSSt e +or Pump fo
the bortees. eart.z;- *S, our ng‘e-s‘:ﬁ @?C wbo:/ec- h3s &) Econcmzee. 1HSF tesos
ro. &dd Addefrona( MHead 10 TAR FEED LnTeEr Sepply , :
Frue 32 TG SPrdvide descripeion of boiler and/or burner contrdls (Flame safe-
guard, diagnostic capabilities, heating plant controls, energy monitor-
ing, energy management system, etc.) ’
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II. Loads and Costs Analysis
1. Heat Loads for Heating Plant

AVERAGE
A. What is the average yearly load 7 273,890,000 cas. 7m. (199,192,293
_ 19,315 L3 NL o
une, Tuey, AUC. 723 < B. What is the average summer load ? %% &% 000 st (& Querage T2 )

' ' ? 26°F
See, TN, FEB., «— C. What is the average winter load ? uunmmm.cw _ F)

3 4% 7D yhat is the maximum winter load ? 96,000 tefue C ~to°F)
. : . ' - ( E¥TEEMe. ConorTo)

'

2. Wnat#¥is<theryarlyiutilitysuse,?
| Fuels:
(s773> Natural gas _36/,7S¥ M.Cu.FT.(1000 Cubic foot)@ _ psig
(7993) Fuel Ol 26, 7/(3 Gallons | ’

(/723 FBlectric  ,for2,950 KW (estrmares 4535¢)

HERETHG P TARE AL 137 for "STppOFt Ui ETEs

Natural gas pwa. M.Cu.FT.(1000 Cubic foot)@ _ psig
Fuel 0il oA Gallons
Electric DMA KWH

3. What are the utility unit prices ?
(7723) Natural Gas ~Z2.co . $/M.Cu.FT. @ _psig
Electric 1. Energy Charge __ .oS&/  $/KWH

2. Demand Charge $/KW
Water b 9.4/9 $/gatten- (1900 G2,
Fuel Qi1 £ 0.63 __ s$/gallon
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4. What is the yearly costs for the following:
Chemical Costs (Total) 2P 37525  $

Individual chemical costs .<gecr = 4;'8'0 per o8 BAS
BeT2 *750 = 3.7¢ / 9<oh
Se 7 %947 = 33.30 TV T
@efZ OSv0 = 3162/ S5m0
Motz * 223 093 /) ¢

RBetz € cps3 = 3 2 fes.

Maintenance Costs _ %8 050.0% $
Breakdown labor AR, ¥ 7. SO

material 75, /92. 52
Operation Personnel Y26, 62829 3

Breakdmm.___ﬁ_w‘.z&g & 14.4S" pon A@w(w&:ﬁ&)

Major Repairs Azoo, 000 S
Breakdown ___ cooale e Zovodovng . Lervamee _aoleadond
v . ) W
naulaZemns on nlow Zeoleo,
rngutalims b Deleas trd incZal) by (097 pPench
Other costs #’gsgg. Q00 $ '
- Description _@Le iy Deed e)aZifrngs SToam Limberie g
5. Overall Costs
Total Costs A gz 7,293 ¢, $, year 1993
L 2Y%Y. 3% Po_ $, year 1992
/ égg ézz g $, year 1991 S
Steam Generated Jo2, 592,00 1Ds. or BTU, year 1993
265, 22/, 00D year 1992
250, £57,000 year 1991
Unit Cost £4.5¢ $/1.000 1bs.,year 1993
L£6:S/ year 1992
677 ' year 1991
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ITI. Qperations

1. Indicate in the following table the documentation that is used
at the Heating Plant:

DOCUMENT AVAILABLE
OCUMEN YES | NO COMMENTS
DRAWINGS - SCHEMATICS 228 prenle) wpdalad
MECHANICAL POILERS et £193
A
SYSTEMS L @el prende wpdalled
: /993 :
BOILER ELEMENTARY
ELECTRICAL e
BUILDING
[
ISOMETRICS
L
GENERAL BUILDING P

OTHER

BOILER START-UP PROCEDURE

PROCEDURE FOR STEAM DRUM ENTRY

EMERGENCY CALL PROCEDURE

HEATING PLANT EVACUATION PROCEDURE

BOILER SAFETY OPERATION CHECKOUT PRO-
CEDURE

PROCEDURE FOR HANDLING CHEMICALS

LIST OF CHEMICALS WITH MSDS

CONFINED SPACE ENTRY PROCEDURE

BOILER MAINTENANCE PROCEDURES

EQUIPMENT MAINTENANCE PROCEDURES

A A A A AR AT AN AR A
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2. Provide information concerning the Heating Plant personnel.

a. Are personnel on duty at the Heating Plant
24 hours a day?  yes

365 days a year? Y &S
other

E._' Breakdown the personnel ‘that are on duty at specific
imes.

‘1st Shift # of operators _s2 “# of supervisors _/ (svm. plont Forem
2nd Shift # of operators __2 _ # of supervisors _J (tens opersior)
3rd Shift # of operators _ 2  # of supervisors /_C cenn oporator)
Qggamt:gsgﬁcgny other esrsonnel on duty besides operators, such as .
personnel? _y chesnical ZresZonont [ omeckamie

o /31" -— - )

C. What is the qualifications of the operators?
# of 1st Class Operators  /
# of 2nd Class Operators __/
# of 3rd Class Operators _ 7

‘ 'ty OF :
C, fa,é; Poputarod) oF

Qs_m 7€ oporadors LiclasSe

Other qualifications Lonyt Fovermayn = Minmy m Syrs gxp 1n wes.

- 9enereting -PlonY (100 Psi) §s cguigg:; EA¢% 0T LompsT £ i:: .8 B/ant Fore rman
Beodleo M,d= STATE 0 perdtond Cs0ons2 y AMD MIMIMUM OF ¢ yeans eloporionce ar w.p.s. e

Do the operators receive traim‘ng?"‘.E 132 5 KO BT LB S600m PIorY (100 sy

3.  Provide any information concerning engineering studies of the
heating plant such as plant and/or boiler efficiencies, plant
reliability/availability or other measurable function (please

attach study). Dhoper Levire tve peesrr crcaros) Qn(oy
®Q7£2‘:' . VR eaTIN Y oL Locls M‘gg&“q (mmgﬂol; -
D pESBL M C Srvesr 7oy o 20l Srnosr g;z,_-;é)
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BUILDING 12 - STEAM GENERATED & STEAM UNIT COST

STEAM
UNIT COST
GRS D [$71000 LBs,

1973 1974 1975 1976 1977 1978 1979 980 1981' 1982 1983 1984 1985 1986 |987 1988 1989 1990 )99% 992
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| NOTE - T
-00 »
275.000.000 THE STEAM UNIT COST HAS DROPPED EVEN THOUGH l
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BUILDING |2 - BOILER FUEL

T.CAS.
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BUILDING

|2 - UTILITY UNIT COSTS

NAT, GAS -5/1000_CU.FT,
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BUILDING |2 - MAINTENANCE COSTS

DOLLARS
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BUILDING

12 - USE OF WATER AND ELECTRICITY
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SURVEY OF CENTRAL HEATING PLANT OPERATIONS

Conducted by:

NASA
Lewis Research Center

Cleveland, Ohio

Survey Completed by:

Company Name Langley Research Center

Division Operations Support Division

Address 2 East Ames Road

Hampton, VA 23681-0001

Contact Bill Wiley or Vince Foretich
Telephone Bill: (804) 864-6994  Vince: (804) 864-6310
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P.03

Survey
of Central lleating Plant Operations

1. General Information

1. provide brief description of lleaLing P]dnt (Type of boilers. number
of bollers. general setup of heating plant, etc.).

Heanting Plant contains (3) - B&W "D' type water tube bojlers & (})

English boiler & tube mode] ALL-50-SPL (2) 1000 CFM 110# air COmpressors
§ (1) 350#, 1000 CFM air comp. Steam is produced @ 350 PSI, 436 F, steam
15 Toduced to 125 PSI in the steam plant. Stegm is distributed @ both.
pressures and reduced more, if needed, at the point of ugse "building',

2. Provide numerical information about Boilers at leating Plant:

L_§o11er # 1 2 3 5

HP l 100,000 pph_| 100,000 pph|S0,000 pghA4_14o,ooo pph _
Operating 350 350 350. 350
Pressure

BTY Inpul |l 120,000,000 | 130,000,000 60,000,000 1175,000,000

MFG, BabcockEWi 1coxBabeockeWiledx English  [BobcockBWileqx
Install 1965 1971 " 1993 1963
Date
##4 Fuel Oil

Fuel(s) NafiuralGas| 4 Fuel 0il Natural Gas |#4 Fuel 0il

{
Steam 100,000 pph | 100,000 pph | 50,000 pph 140,000 pph
OQutput

3. Provide briefl description of distribution system (how many buitdings
or areas supplied, uses. piping arrangements, etc.)

)
et 70 huild
3 :

ing/conling/humidity control.
(3) facilities use steam for ejectors - 1221, 12471/0 & 1267.
Langley distributed steam thru (4) utility tunnels, Tunnels 2 § 3 have

one steam line @ 125PSI. Utdlity tunnel #4 has one steap line -8 350 PSSl

and Utility Tunnel #1 has one steam liné @125 PS] used for building heat
and one steam line @ 350 PS] used for steam 8jectors.,

ToE T
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4. Provide description

. of the chemical treatment: system (boiler
blowdown, chemicals use

d, injection system, softeners, etc.)

Boiler blowdown is monitored § controlled by a UNI-LOC Mode] #92 ¢xrane_
chemical injection pumps discharge chemicals to. feedwager gystem.

Chemicals used are Betz Entec 733, cBete Entec 504 "mixture’, Betz Entec
Opti-51 is used for steam line & condepsate preservation and 50% sodium
Tydroxide for alkalinity control. '

Softeners - Duplex Culligen 300,000 gallons per u

nit.

5. Provide description of condensate return system to the boilers (%
return. economizer used, Teedwater punps , .deairator tank)

Condensate return rate at present is 85¢- 90% but this varies with stesm
J;igsLg1_u§9,2ng_B:s9un_19nxing_sxsam_az_lnn_sxgnm_nsnzﬁ_pnxinds,,____~_

No_economi ir pre-heaters are used on #1

Plant is equipped with (2) electric motor. driven feedwater
gt e " "

2 E S hoilers.
pumpq,4
"degarator & Cochxane Uni-PAC ratesd

@ 190,000 pph using straight city water g_gqv

6. Provide description of boiler and/or burner controls (flame safe-

guard, diagnostic capabililies, healing plant controls, energy monitor-
ing. energy management system, etc.)

Boilers | & 2 have Keeler Flame Contral Panels & Johnson-Yokogaws
controls.

Boller #3 is usipg Bristol-Babcock Controls & Honeywell Burnex Control
System.

Boiler #5 uses original Hayes Controls & Cleveland Con

the flame control. Feedwater controller has been upgraded to Johnson-
Yokogawa & & new Copes-Vulcan feedwater control valve.

47
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i
11. Loads and Costs AnalysiS. (rue /5 cawwearen AT 1215 oxuy) Mol Pacovn!

1. leat Loads fTor llealing Plant
A. What 1s Uhe average yearly luad ? 105,633,300 1bs. (8 qeux Ava,)

. What 1s Lhe average swmer load 7 32,800,000 (May - Sept.)

C. What is Lhe average winter load ? 72,833,300 (Oct. - Apr.) '

0. What is Lhe maximus winlter load ? | 92,085,285 ¥

2. What is the yearly utility use ?

Fuels:
(No data as of 7-6-94

Natural gas newly installedM.Cu.FT.(1000 Cubic foot)@__ psig

Fuel Qil 1,041,070 Gallons

Electric 3,433,200 KWl

Heating Plant auxiliary or supporl utilities:

" Propane -Natural—gas— 3,000 gal. M.Cu.FT.(1000 Cubic foob)@__ psig

Fuel 011 97,119 Gallons
Electiric N/A Wl Condensate pumps/foréed air furnace
§ remote bollers not metered.
3. What are the utility unit prices ? Power comes from users' facility.
Natural Gas __$3.53 $/M.Cu.Fl, @20 psig
Electric 1. Energy Charge .023 $/KWIT 2.33764¢/Kuti
2. Demand Charge 9.42 $/KW
Water .00143 $/gallon
Fuel 0il 0.467 $/gallon
48
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i

i . ‘s for Lthe lollowing:
4, what 1s the yearly costs for | P vkl

Chemical Costs (Total) __$67,000.00 3 -— 5 )

individual chemical cosls _ $62,000.00

Boiler treatment $5,000.00 for water

treating chemicals

Maintenance Costs _$390,800.00 $
Breakdown labor _$208,000 + 20,800 . Wator testling
material 162,000 . ;X;ﬁ"ﬂiﬁ%iiél
Operation Personnel $208,000 $ towers::
Breakdown S operators x 2080 hirs. @ §$20 per hour,
which intdudes benefits
Méjor Repairs $60,000 $ Air Preheater rebuilding every 7 yr

2$50,000.00,
Breakdown 350/ balance Bellows expansion joints far

steam ejector supply piping 5-yr. replacement

cycle @ $8,500 each.

Olher cosls $20,800 $

Description _ Administrative - parts ordering,.etc.—

5. Overall Costs

ot ; 746,600 ¢, year 1993
Total Costs : ‘§709.ooo 4, year 1992
675,000 $. year 1991
Steam Generaled 101,544,798 1bs, or BIU, year }ggg
124,931,023 year
90,587,926 year 1991
; : '$/1.,000 1bs..year 1993
Unit Cost g'ig ! year 1992
443225 ' year 1991
P
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I11. Operations

P.07

1. Indicete in the following table the documentation that 1s used

at the lleating Plant:

DOCUMENT SWALABLE
YES || NO COMMENTS
DRAWINGS - SCHEMATICS
BOILERS X This facility is under
MECHANICAL . —
SYSTEMS X : Configuration Management
BOILER ELEMENTARY !
ELECTRICAL X System.
BUILDING
Al

1SQMETRICS .

GENERAL _BUILDING X

QTHER
BOILER START-UP PROCEDURE X
PROCEDURE FOR STEAM DRUM ENTRY X
EMERGENCY CALL PROCEDURE X
HEATING PLANT EVACUATION PROCEDURE X
BOILER SAFETY OPERATION CHECKOUT PRO- | x
CEDURE |
PROCEDURE FOR HANDLING CHEMICALS X
LIST OF CHEMICALS WITH MSDS X
CONFINED SPACE ENTRY PROCEDURE X
BOILER MAINTENANCE PROCEDURES X
EQUIPMENT MAINTENANCE PROCEDURES N '

t
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2 proyide information concerning the Heating PBanL personnel.

a. Are persommel on duty at the leating Plant
24 hours a day? _Yes
365 days a year? .Yes

| olher
]

b. Breakdown Uhe personnel thal are on duly at specific
Limes.

1st shirt {# of operalors 2 {l of supervisors _ |

ond Shift # of operators U # of supervisors __o

s———

ard Shift # of operators 1 # of supervisors _ o

Are there any other ?ersonnel on duty besides operators, such as
maintenance persounei? _2 Steamfitters, 2 mechanics, 1 .work

leader, 1 part-time watar analyst
c. What!is the qualifications of Lhe operators?

# of 1st Class Operators 5
# of 2nd Class Operators 0

ft of 3rd Class Operatohs 0

Other qualifications

1

d. Do the operators receive training? Yes

!
What kind of training? On-the-job to start, factory
training on all new equipment, monthly safety training

3. Provide any information concerning engineering studies of Lhe
heating plant such as plant.and/or oiler efficiencies, qlant
reliability/availability or other measurable function (please

completed - “Evaluation of

attach study). _System Planning Corporation - has recent1¥ _
Steam Generation System Operations

and "ldentification of Improvements with

Potential Energy and Cost Savings®" . Lt
?&Laaull/ch
s S7C
AgAlnfw
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SURVEY OF CENTRAL HEATING PLANT OPERATIONS

Conducted by:

NASA
Lewis Research Center

Cleveland, Ohio

Building 4675
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Company Name Marshall Space Flight Center I, BAMSI Inc.

Division

Address

Contact

Telephone

Plant Engineering

P.O.Box 8395, Building 4251

Redstone Arsenal, AL 35808

T. LeDuc, W. Alexander

(205) 544-8132 and 544-6502
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Survey
of Central Heating Plant Operations

I. General Information

1. Provide brief description of Heating Plant (Type of boilers, number
of boilers, general setup of heating.plant, etc.)

Building 4675 Boiler Facilitv consists of two primarv _and one
standbv fire tube boilers installed in seriegs,

2. Provide numerical intormation about Rojlers at Heating Plant:

Boiler # | . | 2 |3 | ‘
Hp w0 | 100 | 100 | |
Operating 100 psi ! 100 psi . 100 psi l
Pressure
BTU Input |3-47 x 106 | 3.47 x 106 |3.47 x 106 | I
MFG. Raytherm I Ravtherm l Raytherm I
Install 1962 1962 1962
Date
Fuel(s) | Mo- 2 0i1 | No. 2 0i1 | wo. 2 oi1] I
o&%ﬁﬂ% 2932 1b/hr | 2932 1b/hr| 2932 1b/hr
ll | | I

- 3. Provide brief description of distribution system (how many buildings
or arsas supplied, uses, piping arrangements, etc.)

The boiler vnlant at building 4675 currentilv provides steam to

six (6) Puildinegs with an approximate rotal area of 118 1090 £+2
The building tvpes sunplied consist of teat standg  Support hiildings,
and office buildings. _boi i je i1itv- seTv

S y
approx. Mav - Sent.)

PH_Lnnf'- anerViCe.
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4. Provide description of the chemical -treatment system (boiler-
blowdown, chemicals used. injection system. soTteners, etc.)

Chemical treatment consists- of Phosphate injection.
blowvndown every eight (8) hours max.

&

Boilers are
Water softeners are utilized.

5. Provide description of condensate return system to the boilers (¥
return, -.onom12°r used, Teedwater pumps, dezirator tank)

Approximarely 257 of thHe condensate in tHe 4675 svstem is currentlv
returned. This number should increase. in tHe near future due to

a number of piping projects being worked. Feedwater pumps and deairators
are utilized.

6. Provide description oF boiler and/or burner controls (7iame sate-

guard. diagnostic capabilities, heating plant controls, sneray monitor-
ing, energy management system, etc

o

Burner controls consist of "Flame.Monitor Programmers” which. allow for
the control of the boiler firing rates and the abilitv to monitor
the safetv features of the boilers.

Combustion tests- are performed regularlv on the flue gases to monitor
boiler efficiencies.
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II. Loads and Costs Analysis

.1. Heat Loads for Heating Plant

. 1. 375 x 108 BTUH (93)
A. What is the average yearly load ? 1.6 x 10° BTURW (92)

. 0.0 (93)
B. Wnat is the average summer load ? .. " 0.0 (92)
, ) - s 247 x 106 BTUH (93)
C. What is the average winter load ? 2.96 x 106 BIUH (92)
. ) 4,16 x 10° BTUH (93)
D. What is the maximum winter load ? 4.24 = 106 BTUH (92)
2. What is the yearly utility use ?
Fuels:
Natural gas __N/4 M.Cu.FT.(1000 Cubic foot)@ _
115,160 (9 :
Fuel 011 1337 145 é%%% Gallons
Electric N/A KWH

Heating Plant auxiliary or support utilities:

Natural gas N/A M.Cu.FT.(1000 Cubic Toot)@__
Fuel Qi1 N/A Gallons
Blectric  _ 1237688 (8} xm
3. What gre the utility unit prices ?
atural Gas N/A S/M.Cu.F7. @ bpsig
Electric 1. Eneray Charge 0509 $/KWH
2. Demand Charge 0.0 S/KW
Water 0.0074 $/galion
Fuel 01l 0.525 $/gallon
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4. What is the yearly costs for the Tollowing:

Chemical Costs (Total)  Not Available

Individual chemical costs

Included in operation

Maintenancs Costs personnel

$

Breakdown labor

matarial

Operation Personne] $65000/yr (approx.3

Breakdown

Major Repairs N/A $
Breakdown

Other costs N/A $

Description

5. Overall Costs

Total Costs 132,340
. 142,130

Not Available

Steam Ganerated 11,514,950

13,265,535

Not Available

Unit Cost 11,50

10.71

Not Available
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IZI. Operations

1. Indicate in the Tollowing table the documentation that is used:
a

t the Heatina Plant:

DOCUMENT AVILABLE MMENTS
ves | no ¢
DRAWINGS - SCHEMATICS o
' BOILERS
CHANICAL
SYSTEMS X
BOILER ELEMENTARY | ¢
ELECTRICAL
SUILDING
X
ISOMETRICS R
GENERAL BUTIDING X
OTHER X
BOILER START-UP PROCSDURE X I

PROCEDURE FOR STcAM DRUM ENTRY

Requires: confined space

entrv permit.

|
|
|
|

| x|

|
EMERGENCY CALL PROCEDURE B
HEATING PLANT EVACUATION PROCZDURE | £ | |
BOILER SAFETY OPERATION CHECKOUT FRO- . < ' |
CEDURE
PROCEDURE FOR HANDLING CHEMICALS | X | |
L IST OF CHEMICALS WITH MSDS lz | |
CONFINED SPACE ENTRY PROCEDURE |z | [Reauives permic
BOILER MAINTENANCE PROCEDURES .
EQUIPMENT MAINTENANCE PROCEDURES .

’_.
|
|
|
|
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2. Provide information concarning the Hesting Plant personnel.

. Are personnel on duty &t the Heating Plant”
24 hours & Gay? No
3€5 days & vear? ~No

other Personnel are based

at boiler plant
at 46060

&

b. Breskdown the perscnnel that are on duty at specitic

Times. .
Ist Shitt £ of operators _____ # 0T supervisors
2nd ShiTt # of operators — 7 of supervisors
3rd Shitt # of operators £ 0T supervisors

Are thers any other personnel on duty besides operators, such as
maintenancs personngl?

C. What is the qualiTications of the operators?

£ of

1st Class Operators 4

R
0

Znd Class Cperators
# 0T 3rd Class Operators

Other qualiTications

d. Do the operators raczjve Trzining?  Yes

What king of training? Periodic training in the oneration
and control of boiIers: '

3. Provide any information concarning snginearing studies of the
heating plant such as plant and/or boiler etticiencies, plant
reiiadility/avaiiability or other measurabie Tunction (piease
attach study).

Not Avallable.
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Survey )
of Central Heating Plant Operations

I. General Information

1. Provide brief description of Heating Plant (Type of boilers, number
oT boilers, general setup of heating plant. etc.).

Buildine 4660 Boiler Facilitv consists of two primarv and one
standbv fire tuybe bBoilers installed in seriee

2. Provide numerical information about Boilers at Heating Plant:

Boiler # 1 | 2 | 3| |
Hp 300 | 300 | 300
Operating 100 psi I 100 psi: ‘ 100 psi
Pressure
BTU Input [12-48 x 10° |12.48 x 106 |12.48 x 106
MFG. Superior | Superior I Superior
Instell 1965 1965 1965
Date
Fuel(s) No. 2 0il No. 2 0il No. 2 0il I
team 8200 1b/hr | 8200 1b/hr | 8200 1b/hr
Outout

3. Provide brief description of distribution system (how many buildings
or arsas supplied, uses, piping arrangements, etc.)

The boiler plant at building 4660, currentlv. provides steam to 2
twelve (12) buildings with an approximate total area of 115.000 ft+<

Steam use is primarilv for seneral winter heatine but 4660 alsq provides::
for any summer heating requirements in the area.
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4. Provide description of the chemical treatment system (boiler-

blowdown, chemicals used. injection systam, sovteners, etc.)

Chemical treatment consists of Phospliate. injection. Boilers are .
blowvndown everv- eight (8) hours max. Water softeners are utilized.
-

5. Provide description of condensate return system to the boilers (%
return, economizer used, Tesdwater pumps, dezirator tank)

Appoximately 407 of the condensate in the 4660 system is curremtly
returned, TRis pumber will drasticall&~increa5e in the futnre
due. to a number of steam piping projects beine worked.
pumps and a deairator are utilized,

Feedwater

6. Provide description of boiler and/or burner controls (fiame sare-
cuard, diagnostic capabilities, heating plant controls, energy monitor-
ing, energy management system. etc.)

Burner controls consist of “Flame Monitor Programmers® which allows

one to program the firing rate and monitor the safetv features of the
boiler. : '

Combustion tests are performed regularlv on flue gases to monitor
boiler efficiencies.
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Loads and Costs Analysis

.1. Heat Loads for Heating Plant 6
3.02 x 10° BTUH (93)

A. Wnat is the average yearly load 7 5.96 x 10% BTUH (92)
- 1.21 x 10° BTUH (93)

B. What is the average summer load ? 2.59 x 10 BTUR (92)

. . oo 4.6 x 106 BTUH (93)
C. What is the average winter load ? 8.4 x 106 BTUH  (92)
D

L . _ 7.44 x 100 BIUH (93) b, 152
What 1s the maximum winter load ? 13.1 x 106 BTUR (92) yy, vog
1

(50800 4
2. What is the yeariy utility use ?
Fuels:
Natural gas N/A M.Cu.FT. (1000 Cubic foot)@ _ psig
Fuel 011 532330 883  eatlons
tiectric N/A KWH

Heating Plant auxiliary or support utilities:

Natural gas N/A M.Cu.FT.(1000 Cubic Toot)@ _ psig
Fuel 011 N/A Gallons
gleciric 2%288 5332 KWH

Naturzi €as N/A S/M.Cu.FT. @__ nsig
Eiectric 1. Energy Charge .0509 $/KWH
2. Dezmand Charge 0.0 S/KW
Watar L0074 S/gallon v
Fu=1 011 0.525 $/gallon
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4. What is the yearly costs for the Tollowing:

Chemical Costs (Total) Not Available $
Individual chemical costs
o _ Included in operation
Maintenance Costs nersonnel
Breakdown labor
material
Operation Personnel $65000/yr (approx.)S
Breakdown
Major Renairs N/A $
Br=akdown
Other costs N/A $
Description
5. Overall Costs
Totai Costs 205,860 $, year 19¢3
340,290 $; year 1992
Not Available $, year 1991
Steam Ganerated 26,156,500 1bs. 1bs. or BTU, year 1993
49,911,750 1bs. year 1992
Not Available year 19°1
Unit Cost 7.87 $/1.000 1bs.,ysar 1993
6.82 year 1992
Not Available year 1991
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III. Operations

1. Indicate in the Tollowing table the documentation that is used:

gt the Heating Plant:

AVATLABLE
DOCUMENT - COMMENTS
DRAWINGS - SCHEMATICS x
BOILERS
MECHANICAL
SYSTEMS X
BOILER ELEMENTARY | 4
ELECTRICAL
BUILDING
X
TSOMETRICS B
3INERAL BUILDING X
OTHER %
BOILER START-UP PROCEDURE | x
PROCEDURE FOR STEAM DRUM ENTRY | ] X it nermon toed space
EMERGENCY CALL PROCEDURE | = |
HEATING PLANT EVACUATION PROCEDIRE | ¥ | |
BOILER SAFETY OPERATION CHECKOUT PRO- | ¢ '
CEDURE
PROCEDURE FOR HANDLING CHEMICALS lx | |
LIST OF CHEMICALS WITH MSDS x| |
CONFINED SPACE ENTRY PROCIDURE | x | [|Reauires permit
BOILER MAINTENANCE PROCZDURES .
EQUIPMENT MAINTENANCE PROCEDURES N
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2. Provide information concerning the Hesting Plant personnel .
a. Are personnel on duty &t the Heating Plant
24 hours & day? ves
3€5 days & vear? Yes
Other _ Boiler persomnel are based at Bldg.4660
and are rotated tq Bldes. 4567 and 4675.

b. Breskdown the personnel that ars on duty at specitic
times.

Ist Snivt 2 of

operators _ 1 # oF supervisors 1
2nd Shift # of operators 1 &

4

(@)
—t

T supervisors

w
b
a
(%%)
=&
-4
b
=}

= 07 operators 1 2 of supervisors

Are there any other personnai on duty besides operators, such as
maintenancs personnal? Always one (1) mechanic on each shift,

C. What is the qualitications of the operators?

# 0T 1st Cless Operators 4

7 0F 2nd Class Operators

F 07 3rd Class Operators

——————
———————

Other qualifications

d. Do the cperztors racsive Treining?  ves
Wnhat kind of training?

Periodic trainine in the operation and
controls of boilers.

3. Provide any information concarning enginesring studies o7 the
heating plant such as plant and/or boiler efficiencies, plant

reliadility/availability or other measurabie Tunction (piease
attach study).

None Available
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Survey
of Central Heating Plant Operations

I. General Information

1. Provide brief description of Heating Plant (Type of boilers, number
of boilers, general setup of heating plant, etc.).

Building 4567 Boiler Facilitv consists of two primary and one
standby fire tube boilers installed in series.

2. Provids numerical information about Boilers at Heating Plant:

e e e e e
Boiler # 1 | 2 | 3 | ‘
Hp 200 | 300 350 |
Operating 100 ‘ 150 ‘ 100 |
Pressure
BTU Input || 6-77 x 106 |9.56 x 106 | 11.85 x 106 l
MFG. g%ﬁiﬁgr I Superior l Superior '
Install 1963 1985 1966
Date
Fuel(s) No. 2 0il | No. 2 0il | No. 2 0il ] |
Sﬁﬁ?ﬁi 5865 1b/hr | 8280 1b/hr | 10264 1b/hr
L

3. Provide brief description of distribution system (how many buildings
or areas supplied, uses, piping arrangements, etc.)

The boiler plant at building 4567 currently provides steam to

fifteen (15) buildings with an approximate total area of 192,500 ft2
The building tvoes supplied consist of test stands, support buildings,
and office buildings. The boilers in the facilitv are nut out of
service during the summer months (approx. Mav - Oct.).
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4. Provide desscription of the chemical trestment system (boiler-.
blowdown, chemicals used. injection system. softeners, etc.)

Chemical treatment consists- of Phosphate injection, Boilers are
blowndown everv eivht (8) hours max. Water softeners are atilized,.

&~

5. Provide description of condensate return system to the boilers (%
return, economizer used, Tesdwater pumps dezirator tank)

returned. THis: number should increase. in the. near future. duﬁ to
a number of piving projects: being worked. Feedwater numng- and deairators:

are utilized,

6. Provide description of boiler and/or burner controls (fiame sate-
guard, diagnostic capabilities, hesting plant contro1s. gnergy monitor-
ing, energy managsment system, £tc.)

Burner controls- consist of “Flame.Monitor Procrammers' which. allow
one to program the. firing rate. and monitor the. safetv. features of the
boiler.

Combustion tests are performed regularly on the flue gases to monitor
boiler efficiencies.
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II. Lloads and Costs Analysis

.1. Heat Loads for Heating Plant

2.8 % 10%

What is the average summer load ? FT R

RTUH: (92)
6 x 106 BTUH (43Y 6, 15>

B
_ , 512x1063run(93)
C. What is the average wintar load ? 5.675 x 106
: 7.5
D 8.3

What is the maximum winter load ?

x _10° BTIH (92)

\\Qoﬁ’r”_/ﬂ

2. What is the yeariy utility use ?
Fuels:

Natural cas N/A M.Cu.FT.(1000 Cubic foot)@__

Fuel 011l 35&%8% fgi} Gallons

Electric N/A KWH

Heating Plant auxiliary or support utilities:

Natural gas N/A M.Cu.FT.(1000 Cubic Toot)@ _
Fuel 011 N/A Gallons
Electric 1 %2888-' 83}_ KwH
3. What are the utility unit pricas ?
Natursl Gas N/A S/M.Cu.F7T. @__ psig
Electric 1. Energy Charge 0509 $/KWH
2. D=mand Charge 0.0 S/KW
water 0 @mm S/gallon
Fuel 011 o.s25 $/gallon
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4. What is the yearly costs Tor the Tollowing:

Chemical Costs (Total)

Individual chemical costs

Not Available.

Maintenance Costs

Breakdown labor

material

Operation Personnel

Breakdown

persennel

Included'inﬁoperatipn.

S

$61000/yx (approxs§)

Major Rengirs

Brzakdown

Other costs

Dsscription

5. Overall Costs

Total Costs

Steam Generatad

Unit Cost

N/A '
N/A $

197,193 $, year 19¢3
191.050, $; year 1992

Not Available.

24.502, 940,

23,061,260

Not Available

8.05

8.28

Not Available.
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I1I. OQOperations

1. Indicate in the 7ollowing table the documentation that is used:

gt the Heatina Plant:

AVAILABLE

DOCUMENT N—— COMMENTS
DRAWINGS - SCHEMATICS 3
BOILERS
MECHANICAL
SYSTEMS X
BOILER ELEMENTARY | 4
ELECTRICAL
BUILDING
X
TSOMETRICS N
GENERAL BUTLDING X
OTHER X
BOILER START-UP PROCIDURE | x| l |
PROCEDURE FOR STEAM DRUM SNTRY | ] = Iﬁﬁ‘é;fﬁ;ﬁiﬁfm“ space |
EMEREENCY CALL PROCEDURE EN | l
HEATING PLANT EVACUATION PROCEDUIRE | ¥ | l
BOILER SAFETY OPSRATION CHECKOUT FRO- I X | ’
CEDURE
PROCZDURE FOR HANDLING CHEMICALS | x | |
LIST OF CHEMICALS WITH MSDS | x| l
CONFINED SPACE ENTRY PROCZOURE | ¢ | |Requires permit
BOILER MAINTENANCE PROCEDURES 2 ‘
EQUIPMENT MAINTENANCE FROCZDURES < ’
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2. Provide information concarning the Heating Plant personnel.

a. Are personnel on duty &t the Hesting Plamc
24 hours & day? No
365 days & year? — Mo
other Personnel are based at boiler plant in
4660.

L

b. Breskdown the personnel that are on duty at specitic
Times.

IsT SNiTt £ of operators . 2 gF supervisors
2nd Shift # of operators £ of supervisors
3rd Shitt # of operators # OT supervisors

Are there any other personnel on duty besides operators. such &s
maintenancs personnel?

C. Wnhat is the qualiTications of the operators?

o7 1st Class Operators

=M=
1=

o7 Znd Class Operators

ot 3rd Class Operators

21

4

Other qualiTications

d. Do the cperstors recsive training?  Yes

what kind of Ttrgining? Periodic training in the operation and
control of boilers.

3. Provide any information concerning engineering studies of the

(=1}

hesting piant such as plant and/or boiier efficiencies, plant

reiiabiiity/ava11abiiity or other measurablie Tunction (please
gttach study).

Not Available.

75






SURVEY OF CENTRAL HEATING PLANT OPERATIONS

Conducted by:

NASA
Lewis Research Center

Cleveland, Ohio

Survey Completed by:

Company Name NASA/GSFC/WFF

Division 229

Address Building F-16

Wallops Island, VA 23337

Contact R.]J. Givens

Telephone (804) 8241148
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I. General Information

1.

of boilers, general

Survey
of Central Heating Plant Operations

Provide brief description of Heating Plant (Type of boilers, number
setup of heating plant, etc.).

3 ke fuse Loleee gpuertes et /oo - /28 r ~

y 4

7

2NV

Iy

2. Provide numerical information about Boilers at Heating Plant:

Boiler # || Lof Al Yy
HP 200 500 700 |
0perating \ oo v j2s” | revserss” | 1ootosos 564«47 o K075
BTU Input WR% 2 Mniuk |52 nipah P4 Z?ﬂ/ﬁ/ﬂﬁ‘fzﬁv
MFG. Cleavee Bewtr | esveelionte|(Dhparensgrst (v frecadtment')
nstall \ yogn | /973 | 179Y
Fuel(s) | %202 % |#2 catl | %zontl
(JslffpalT‘t 2 so /5/1{1- 17 too b fhue| 25 023 1 /|
3. Provide brief description of distribution system (how many buildings
or

eas supplied, uses, pipin arrangemeng;i etc.)

- ABove
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4. Provide description of the chemical treatment system (boiler-
blowdown, chemicals used, injection system, softeners, -etc.).
/ bl ¥ /2084 -270 Hro Sortme

¢ /£ A . o iy
@-/ﬂ;;,, atecyids — Akl it Neafins; Conden]
Bholimnd — Dispmasat — Dyl (2n e

CFudd 0il Teostment

5. Provide description of condensate return system to the boilers (%
return, ecpnomizer used, feedwater pumps, deairator tank)
G2% Conponsete fCettips . s
Conamlz P07 B777
3 fegl fhoo c ‘,?a 13/ EFm [~ O£ PT
Y. WD &ty A { NIV 1T, = &

"4

7T 377

6. Provide description of boiler and/or burner controls (flame safe-
guard, diagnostic capabilities, heating plant controls, energy monitor-

ing/gl/e}ner ); inanasement z_)?lzcem; etc.) ,P 4 ()0 ,v/& /
il s B OBk b Totler Zltmsm !
Corted  Fv37ea -
CMES _— gohrmon Contrale  DSC-HIo _Frel 7o

JCL elnsys
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II. Loads and Costs Analysis

1. Heat Loads for Heating Plant
/4 /411S7W3/64€/91K

A.

B
C.
D

What is the average yearly load ? (3,009,000
What is the average sumer load ? _/Z4nf’ Shut dlber> sHr- e/

What is the average winter load ? (3 ,0o¢,coe /6

What is the maximum winter load ? [Qé ?Qﬁfﬂa// A 220 /ﬁ//é.

2. What is the yearly utility use ?

Fuels: . |
Natural gas /‘//9' M.Cu.FT. (1000 Cubic foot)@ _ psig
Fuel 0il L{Z&MO Gallons #¢
Electric. DEe  KWH

Heating Plant auxih‘ary or support utilities:

Mot

ng Natural gas A/ M.Cu.FT.(1000 Cubic foot)@_ _ psig
271 ﬁprlw . Fuel 011 33%000  Gallons #2
o s °1 O ZO
A t"’/‘u Electric ¥ KWH

3. What are the utility unit prices ?

Natural Gas g/j}— . $/M. CuFT @ psig

Water
Fuel 0il

$/KWH
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4. What is the yearly costs for the following:

5.

Chemical Costs (Total) k/ 7mo s
Individual chemical costs /‘{/”'

Maintenance Costs 327, 577,37 s

rd

- . -

Breakdown labor f /0/_.0'&-,0-

material ’&;%5/35; 37
Operation Personnel _Rg% o032 S
Breakdown ARl & 4”2/7 / £ Codesef

Ppetene _ Loct
Major Repairs J3E $ ‘ )
Breakdown _ Afure STo #f CH /o4
Fy 7t
Other costs 6/3:% $

Description Chopep Ceot™

Overall Costs
Total Costs 537, 75 $, year 1993 ¥¥0

X, P77 $; year 1992 s2¢

Gaf, 057 $, year 1991. sto

Steam Generated / 4y ~oo o 1bs. or BTU, year
) 52, 600.000 year

? 55 006,000 year

Unit Cost 12.5Y4 $/1,000 1bs.,year
W 33 year

1. 06 year

81
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III. Operations

1. Indicate in the following table the documentation that is used
at the Heating Plant:

AVAILABLE
DOCUMENT ves | 1o COMMENTS
DRAWINGS - SCHEMATICS H
. BOILERS
MECHANICAL
SYSTEMS
BOILER ELEMENTARY
ELECTRICAL
BUILDING
\ .4
ISOMETRICS | X
GENERAL BUILDING A
OTHER

BOILER START-UP PROCEDURE

PROCEDURE FOR STEAM DRUM ENTRY N/

EMERGENCY CALL PROCEDURE

HEATING PLANT EVACUATION PROCEDURE

BOILER SAFETY OPERATION CHECKOUT PRO-
CEDURE

PROCEDURE FOR HANDLING CHEMICALS

LIST OF CHEMICALS WITH MSDS

CONFINED SPACE ENTRY PROCEDURE

BOILER MAINTENANCE PROCEDURES .

EQUIPMENT MAINTENANCE PROCEDURES
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2.

Provide information concerning the Heating Plant personnel.

a. Are personnel on duty at the Heating Plant
24 hours a day? #4$

365 days a year? y«¢
other

b. OCreakdown the personnel that are on duty at specific
times.

1st Shift # of operators o2 _ # of supervisors /
N 2nd Shift # of operators Z  # of supervisors O
3rd Shift # of operators 2  # of supervisors O

Are there any other personnel on duty besides operators, such as
maintenance personnel? A0

Cc. What is the qualifications of the operators?
# of 1st Class Operators _ __£§//
# of 2nd Class Operators 0
# of 3rd Class Operators O

Other qualifications

d. Do the operators receive training? §%$

What kind of taining! CB fhwic Eplimocer Thnma,
Mes

Provide any‘inférmation concerning engineering studies of the
heating plant such as plant and/or boiler efficiencies, plant

reliability/availability or other measurable function (please
attach study). , :
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SURVEY OF CENTRAL HEATING PLANT OPERATIONS

Conducted by:

NASA
Lewis Research Center

Cleveland, Ohio

Survey Completed by:

Company Name Dryden Flight Research Center

Division
Address P.0.Box 273
Edwards, California 93523-0273
Contact Joe R. Almonte
Telephone (805) 258-3375
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SEF 13 ’94 99:35 FR MASA FACILITIES EMNG T0 8-216-433-3124 F.0O2

Survey
of Central Heating Plant Operations

I. General Information
1. orovice brief description of Heating Plant (Type of boilers, number

of boilers, general setup of heating plant, etc.).
L powE2 W EM-4 Tor ABoo  Aipa)

L Bolrps N\ ABR /L, Fom XA0D /Tasa)

o Provide numerical information about Beilers at Heating Plant:

soiter 2 | en-L | 4EBL | 488 | 4840
kP pYge) 1 2.0 120 \00

1574

Operatin . —~
g?;;sﬁ};; \5 P5) !‘3;}5! 15 Po) | 5 Pl i

BTU Input || 102 merywe | 420sine 2rstv/fue | 24MBTuAel = T 2.1
MEG. VOuBNEE | Wewanee |FOuANEES [eaire gacodb
mstall | a5 | (42 | 1443 | 52

Date
Fuel(s) NeT. O&D NI AAS | NRTAAS | NAT. 485

Sta & 4o b/ne| 414© b /e | 2500 1
Steam £ 25//e] AV 0 1o/ne AL
Output /29;,,2.7 Z e wz?F |8 212°F | 2 2)2°F

Provide brief description of distributior system (how many builgings
sreas supplied. uses, piping arrangements, etc.) 4
APGL BouELh PI0E AUSOM B PrryeN T 4800
EMcb 14 TEO INTO oML MANIFOL IS

A Toure . Bead QNLM —TWAT $5012L .

3.
or

SEFP 13 94 12:324 S08 2SS 2291 BoGF . O0S



SEP 13 '24 ©9:37 FR MASA FACILITIES EMNG T0 8-215-433-3124 P.@3

4. Provide description of the chemical treatment system (beiler

blowdown, chemicals used, injection system, softeners. etc.)
DLOHED 10  ONOTEMSDS —— )
DT MWMONTWLY, —Q e/ ONO-LZROHPRATE
DA (28 YN

A

5. Provide description of condensate return system {0 the boilers (%
return. economizer used, feedwster pumps, deairator tank)

(O %7, EFEQ R Ml AYSTENS —
CLONOMNIZER & VOED —NO VEALZATORD —
LSRN OVE (B ELNANOWMIZERS TO
= FhieN O NDOENDATE 10 S&IhLER FEED

6. Provide description of boiler and/or burner controls (Tlame safe-
quard, diagnostic cepabilities, hesting plant controls, energy monitor-
ing, energy manazement system, €iC.)

ALL UNITS WANE SELaMZ USRS D, WO FAEAY
MO OeANA DE MATM Y — 1O PRESUNRE
20 el MAY T —Nowy OVIRuY 15 IS PSS

&7

' W—\

SEF 1= "84 12:3% ' SMe oEs Tman e e



SEF 13 '94 @9:3 : c ~
©2:37 FR NASA FACILITIES ENG TO 8-216-433-3124 F.04

i1. Loads and Costs Analysis
1. Heat Loads for Heating Plant dgoo | 4840
A. What is the average yearly load ? v’-~557/,4/11 4‘»{///50
What is the average summer toad ? _ 57 | 5 7

B
C. thast is ithe average winter load ? Qé’ Zﬁz{ 26"70
D. hat is the maximum winter load 2 _85 AR Y

2. What is the yezrly utility use ?
Move ., Mot Grs 1S vsad v
“w .\.ovg. o oot ovhow
N Yueed For cooler o

pé Hatural gas 35 ALO_ M.Cu.FT.(1000 Cubic foot)@6Spsig  ,/
. .?Je'oo‘?“{ ’-O‘?b

Fuels:

Fuel 0Oil N ONE Gallons

of +o+al.
Electric ‘Nj/ A KwH
Heating Plant auxiliary or support utilities:
Naturzl 0as N/A M.Cu.FT. (1000 Cubic foct)@ _ psig
Fuel 011 DO NE Gallons
fleciric M/ A KidH

Y AE 3. Wnat are the utility unit prices ?
wstural Gas (L€ s/m.Cu FT. 84Spsig
Electric 1. Energy Charge - 0b32%% $/KWH
2. Demand Charge N‘/ P S/KN
Water L0016  $/gallon
Fuel 011 N///’r ~s/gallen

88
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SEP 13 ’94 93:37 FR MASA FACILITIES ENG

TO 8-216-433-3124 P.ES
4. \hat is the yearly costs for the following:
Chemical Costs (Total) K Coo—"
y Individus) chemical cests
03\7“.7 '
= AP v 5’5 oo
Mainienance Costs 7‘},‘0 00 3
Breskdown labor _S bor2
Operation Fersonnel 4 /U $
LA
gakdown
Major Repairs , ' $
Sregkdown
Other costs $
Description
5. QOverall Costs
Total Costs /08 30 s, vear 1993
' T S year 19°2
{S(\)\ $, year 1991
\\b‘k Stezm Generated 25 1 90bs. o@ yéar 1993
vear 1992
year 1991
Unit Cost 1O $/1.000 1bs..year 1993
. year 1992
year 1991
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SCr 10 D4 UIYE oS¢ R NHoH FHCILLLIES BN

TO B-216-433-3124 P.06

4Boe INLL. FM-b hno
ABG L Ao o™ Hent

111. - Operations 4800, 4501 jAg0 2 comeLEX
1. Indicate in the following tsble the documentation that is used. 3l M.
st the Heating Plant: __

' AVAILABLE -
DOCUMENT ves | 1o COMMENTS ﬁép'
DRAWINGS - SCHEMATICS v Soe e @2
i BOILERS v . {3-
MECHANICAL . — — e
SYSTEHS - BN e %ﬁé"/
BOILER, ELEMENTARY | « | I — 427
- ELECTRICAL v 3
BUILDING
: v
ISOMETRICS N/P«. .
, o
27,
GENERAL BUILDING | R K and
|V » ’
OTHE
BOTLER START-UP PROCEDURE v . 1
4 : , DAV
PROCEDURE FOR STEAM DRUM ENTRY v it Song OFE ool
EMERGENCY CALL PROCEDURE v’ A\
HEATING PLANT EVACUATION PROCEDURE Wy |
WECK : Do VETEY 2T05, Fo&
%Séb%"é SAFETY OPERATIO!Q CHECKOUT FRO- | O yorenee
PROCEDURE FOR HANDLING CHEMICALS v ViR MeDS
LIST OF CHEMICALS WITH MSDS v’
CONFINED SPACE ENTRY PROCEDURE v PES NAGA TEAININA -
EOILER MAINTENANCE PROCEDURES v
EQUIPHENT MAINTENANCE PROCEDURES v TN Pt Fimees

O VOIS INWTER ZEMSEN

“we 90



SEF 13

SEF 13 ’24 @39:33 FR MR3A FACILITIES ENG

waTmk ENAINEE

G BTN

PO TT DN

2.

3.
24 hours 8 G2y?
365 days a year?
'(-A/‘(

other

= <

poleants

TO 8-216-433-3124 pP.@7
2 Touas i PSS SO o T SR g
G DFETIRA PUANT

orovide information concerning the Heating Plant persormnel.

Are parsonngl on guty st the Heating Plant
o
2z

4

-~

/

4
Gora- 2-he

22 —t

,./c.:/t,
{

P {’l’r ‘: R Af g £,
g

Lo
[

b.
Times.

oErators

(@]
._|‘
(-
(]
)

1st Shift #
2nd Shift
3rd Shitt =

Bl

pre there any other
maintensnce personne

pereonngl on duly besides operators,
i

Breakdown the perscnnzl thal are Cn duty at specific

/-': /J"
_jfi:éf‘# of supervisors

17 % ¢of supervisors

2 of suparvisors

such as

c. WYhat is the cugiivicetions

Oozreiors

of 1st Class

of

Ak

ond Class (oersiors

v

iz

NZAN
q_-—-"""'d-—-

ts

2 of 3rd Class (pzretars

ther qualifications

of the operators?

s

:

¢

PREEDSS—— e

]

d. Do the operailors

Wnat kind of treining?

-sezive training? _MES

DaLL - DHOWN ér: oOST

wvig VS

heating piant such as plant
celiability/availability or

attach study).

TZE AT EVAINEEES AnO NMAL TELWD -

Provide any informeticn concerning engineering studies of the
indsor bolier efficiencies, plant
cther measurable function (please

‘v

L e G

- s N

;foa’ 7

Pa w2 ‘!«."C “(gg)(

o S

EFa L

o p i E e .J\‘é?

7
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SURVEY OF CENTRAL HEATING PLANT OPERATIONS

Conducted by:

NASA
Lewis Research Center

Cleveland, Ohio

Survey Completed by:

Company Name Company A

Division

Address

Contact

Telephone
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Survey
of Central Heating Plant Operations

I. General Information

1. Provide brief description of Heating Plant (Type of boilers, number

of boilers, general setup of heating plant, etc.). .
WE PRESENTLY MWAVE (4£) So s LB/ HE (BAFrED Cip
boleCBS mrpineg # G FIEl o1l o rress Bon &is
ALl 8D A cotrrtor NEAOSE  LASICH Jri 7OBA
LeppllES /HE 5178, JFHNE JreAr PZESIVEE [ Jooars
ALL PRoilELS ARE [WiarER ToBE _[3) ofF boil]ci] AL (-
FIELD ERECTED (1) of iy /CN 1S & pkG RoilEL. ALL
() BorlelPS ARE wniEld rURE. ALL BoileZs
ARY [Lpcnr&D  WirKiN 7M<*7BU149/MQ-UJ,J;rIuc:

S o& 6/ f/ﬁé.
2. Provide numerical information about Boilers at Heating Plant:

Boiler # \ : 7z 2 s
HP 2500 | 2500 | 2500 | 72800
Gperating | | S0 50 | 132 | 150

BTU Input 1SoMm BTU/Q,\(_ 15014 BT"‘/&\L 150 BT“/(:L 150 x4 571’%:,1(_

MFG. Ew | BgW | W | pdw
Install [ BeiLT 114-&] puiet [94E| BuiLT 1957 | Boit 1967

Date MoD (455 | Moc 1955
Fuel(s) ke ol He ol | B ol JAPNTS

Steam 302 x0® 74,5 sso ¢ S0 x/2 121 X058
Output LBJYE gl Lb/YR | vB8/YZ | LO/YR W
L& hLS ' i

3. Provide brief descriptton of distribution system (how many buildings
or areas supplied, uses, piping arrangements, etc.)

THE 5178 comnsyuid o7 SEVERAL LARLGE BuiloinG s
BN A" CAMPIS  Lik(s JETIING . ALL INES ARI= UMD -
GROVMD: 7NE SYSrerd CONSISTS 52 (4) AJAJoL Loops .
THE STENML 1S GENCPATED AT Joo _pDrids AND 15
REDVEED 7o A Loweld  PRLELILELE Fof IS, TAE
STEAM 1S ISED  jqoarly [Zod cbmmorf HEarmiy
WO 7H  Tosas  DIED 2ok N7y comrkole | F SAig] -
W e, WIE. Toral wNUmBER  oF Auilowas 15 32

(e raaTeR f/a_t'./:',-/’ '
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. Silica 2oppH I e Jou-Zeeo Pp M
i Sl (./"LS 20’39,‘71‘)"{ M ALK 150 - Za:_apﬂ/)vl
‘" pHosSPHATE 5= 25ppaa CoND 2085~ 3000 MIOS

L__ 4. Provide description of the chemical treatment system (boiler

blowdown, chemicals used, injection system, softeners, etc.)
WE NIWE (Z) WarER SeprEERSL w/irid  PoHid & NAAS 18-12 o

BESIN _ ro R ErovE cAlelUid & AACGGNESIVIA AL Bora ;-c‘—.r.
Brrso ‘eapnc.ry IS 360 000 GAL A7 250 Caprd EA.

THWS wiard R )8 THEM Jewr 7o A OECAR Poiaf2R_ RAGO 7ed -
WAoot 400 GPidy winrlrl 1S AcCio INTECTED Viri -
Cdgéigeg ZLod  mpRCED D/?Aé[' Ry ol )7 " Cold. 1M ;://
Condrdol, ;' CHEIMICAL TREAZIACN BaS1illy CHGmr o rHE
A0oi7100d O pPHOSPDHNATS [ pol via &l , casir/c JSeoon & Soow A
SOLETE, Si1tica Conmfadl 18 1w Go BY BlowPovers

WITN coroverivyy Ureo Fel S&rpr.’ Dorrara Blowosowr (1) peie SHef

5. Provide description of condensate return system to the boilers (%
return, economizer used, feedwater pumps, deairator tank)

ConNnREMIMTE 1S REIURMNGEO P o THE SrrLs as/ue:'xﬁu,./
do—co %’ .,_:5 THE roral  DEAGNOIe or THE TUIIE OZ TAS
YER2: Eomobpdnif i 200 70 A RILIZ2E N ramil 70 |
REtMoVEes 1RoMN. e NAVE (L) BRBoil &R Ee w#, ROAMPS
ALt ATEZ A 20 it R 5o FINO, rwe [Slow-
Do ﬁcnr Tbxca/wgsz HaSL BEEN REffovED Ouc
TD 1S CANUEER. s4E DEASRANTOR. Urali? &l & pl/a
o’ (2P0 ] T REdove OIGrolyED | oXy&ést Ja JHE FN
(1) Borten Nay Ecomo izl 5(3) Bolk €S MHavE AIR HTRS

6. Provide description of boiler and/or burner controls (flame safe-
guard, diagnostic capabilities, heating plant controls, energy monitor-

ing, energy management system, etc.)
OF rHE (&) BodGlsr, (2] ok 7280 ppesesrly NAVE

SoL1O STATE  Comrrdls, (1) I8 I THI DR0CErS o BE/md¢
UPGRALED i) NEW coryrrold (1) 7/t vSar SLp
PHEvIdarIe  COmr 9lde NEl  Polzds ARE B/
UpcaRAOLED ro rEc NEVS Noy REGuLATroNL'’
ME Loe S8 REIlfas BY NaalD iid a4 OAIlLy Lot
SHMEE T MAMOALLN, /& Hests ro YrAalrsZE ru&  wCSY/
ol 1D S7a7& SorTrollldls o /7'//(." ?vlrr}.’eﬁrc

CAP/‘V&C*‘ FHIS DAsA E(c:c7/z.az~//¢42()/ nie Boapets
NavE Zlajziee  SeamrmEAS e FEdrs 5?'/ Uinlré
Avgoirapie poaa&s o gus Lok €L BCEpokE Lionf

CFr
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II. Loads and Costs Ana]ysis
1. Heat Loads for Heating Plant
A. What is the average yearly load ? _./ 08 A7 #_4/84/ &
B. What is the average summer load ? __ & 47 KW )
~C. What is the average winter load ? /S5 47 AL Z
D. -What is the maximum winter load ? __Z 50+~ "’(/VK

2. What is the yearly utility use ?

Fuels:
‘Natural gas __ 2 M.Cu.FT.(1000 Cubic foot)@ _ psig
Fuel 011 G 4002 Gallons &
. —_— T2 BRLPAK ov;”
Electric KWH Jasels e e O
Heating Plant auxiliary or support utilities: & <% REFR¢%,
: Natural gas <= M.Cu.FT.(1000 Cubic foot)@  psig
C.'?EUL’.‘fZ/!/“Gﬂ /5 A g p .. -_p =
Renyae g 18 Kareg Fuel O /O, 090  Gallons A7 Fodt ol U-f‘-f’
= Foh SNl SHAVINY
AL Leea WgT 1 Electric = KWH ELngiﬂ/C 2 Enr ELATO K
3. What'are the utility unit prices ? .
Natural.Gas £ $/M.Cu.FT. @__psig (A/a/' YSE0)

Electric 1. Energy Charge ~O£9D  $/KH

~ 2. Demand Charge _» o 7ZZ SIKW
Water oL/ $/gallon

Fuel 011 &£.37° $/gallon
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4. What is the yearly costs for the following:
Chemical Costs (Total) Z4, Zoo $

Individual chemical COSts st 1 A Lveap (s
CorJlacy Fel Bosy Boler &

cooling Lio&, LPeicE /L& 1

No/~ AvAardl ARLE.

*

aintenance Costs /55, voo $

Breakdown labor /Z 5,000

material __ -3 0, oo
Operation Personnel & 50 Q00
Breakdown (7 Z) OPERA; az..r’ 3) &L
(1) w57 o (/) PZ
Major Repairs (4D, o000 s '

Breakdown _KLEpAsL  oF Born Jraces Eonr ).
L. Pa /R_OF AlR "U/Sé*.f (Z2>021)
LEPAIR  ofF .{59//_@2. Bl (Lo
Other costs . /2, oo 5

Description __eresarlpe &K Aiac =
L &4 /,Z.r// YOG RALES

5. Overall Costs

Total Costs /225000 $, year 1993
L1717 S, oo $; year 1992 -
' -— $, year 1991
Steam Generated S xs0" " bs. or(BTU)year 1993
508 x o' year 1992
' — nes 8w/ year 1991
® 'l [PX] R
Unit Cost Z.34 $/1,000 1bs. ,year 1993
2.3t year 1992
~year 1991
sa0, 5w po°

?é Dot o cofBAcKS /rs opPE AZA/--/,V(, /?&N/;.r'
A//O-f/" /44/,\// ENAnCE 1S BEING DELLAyED.
' . 97



III. Operations

1. Indicate in the following table the documentation that is used

at the Heating Plant:

DOCUMENT

AVAILABLE

NO

COMMENTS

DRAWINGS - SCHEMATICS

BOILERS
MECHANICAL
SYSTEMS

BOILER ELEMENTARY
BUILDING

ELECTRICAL

ISOMETRICS

GENERAL BUILDING

OTHER

————

CTENELATED Ao R
LIy Dy oS

Or NAKD

X > PX |3

DLAINKIG & 2r 1L (£

AL .fy{n?kﬁf

BOILER START-UP PROCEDURE

PROCEDURE FOR STEAM DRUM ENTRY

EMERGENCY CALL ‘PROCEDURE

Prry oF ou2 fopP

HEATING PLANT EVACUATION PROCEDURE

BOILER SAFETY OPERATION CHECKOUT PRO-
CEDURE

PROCEDURE FOR HANDLING CHEMICALS

LIST OF CHEMICALS WITH MSDS

BC oo/ Er BN/ 2SN

CONFINED SPACE ENTRY PROCEDURE

BOILER MAINTENANCE PROCEDURES

S IS B b < <

EQUIPMENT MAINTENANCE PROCEDURES

98




2. Provide information concerning the Heating Plant personnel.

a. Are personnel on duty at the Heating Plant
24 hours a day? §é.€
S

365 days a year?
other :

b, Breakdown the personnel that are on duty at specific
tines. (vws Rumt 1Z HE LHpzrs)

1st Shift # of operators «f # of supervisors &
2nd Shift # of operators F  #of supervisors &

Are there any other personnel on duty besides operators, such as

~maintenance personnel? _Y&SS TN EY 1/0RE & Nolitil
B HR DOny ./4//%5]/"

c. What is the qualifications of the operators?
# of 1st Class Operators
# of 2nd Class Operators
# of 3rd Class Ope'rators

Other qualifications _JS/A& f& ES o7 Lo

UIEE Ay LiCBNTGF. A meIF Do NAVE
cinJrl Z° ’

d. Do the operators receive training? _Y&JS

What kind of trainipg? Ao mal ame
,'/"'@A/r-//ruc, (f‘ .r:p&c,nuefo ,;-,a/'.lm//./c;
WHEM REPVIRS O,

3. Provide any informatien concerning engineering studies of the
heating plant such as plant and/or boiler efficiencies, plant
reliability/availability or other measurable function (please
attach study). Nave PBAr rolrrad. oil&rR_

EEE/ CI1&NCIE S Gl Dol o prr~iienl
RESresldrLs THIL AREA yo oy AcyivE.
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SURVEY OF CENTRAL HEATING PLANT OPERATIONS

Conducted by:

NASA
Lewis Research Center

Cleveland, Ohio

Survey Completed by:

Company Name Company B

Division

Address

Contact

Telephone
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I. Genera] In

formation

Survey
of Central Heating Plant Operations

1. Provide brief description of Heating Plant (Type of boﬂers nwnber
of boilers, general setup of heatmg plant, etc.).

Lue J—ém):

#//ue.

2. Provide numerical information about Boilers at Heating Plant:
r——-—-—_—‘——- = :
Boiler # / A 3 vd S é
. |loTuselorme| n-tupe | D.wre | D e | AryeE
Operating i a
Pressure || A50 |80 | &0 r§O 280
. 8S mithpn 6 mitlza A miklrs °
BTU Input BTy -HR n:/fl IQ%N—HR &tg R A l?ea_r':,ll-ﬂgﬂ a?um};g “
MFG.  f{pess lseos lpess | Beos Piley Jares | Meobgasicr]
Install - o
- Date JASN |J358 | /960 i /1972 /?% H '
| Fuelts) ||2'70as|%5<loil =545 | o/L - 14S |oil~gns |52/~ ,g»,sﬂ
sim oo [epe| sagooe |rsyoen | 1550 | 18000
I N N

3.

or areas supplied, uses, piping arrangements, etc.)

Provide brief description of distribution system (how many buildings

The Aesntin,

Dla AT DPo bICAe< '

STeAm TN

217 pan rn(

RLAES 0. R ARALT .00, 0o

<g, PTo The S7ea.

prorae acY

e r Te

1t in oyl J',IF: T 0 AT

AU"O EX

[ XWX To o &,

-rAg\)Jca.n

pa tenlaTed R nt/

Cr e M/’
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4. Provide description of the chemical treatment system (boiler
blowdown, chemicals used, injection system, softeners, etc.)

5. Provide description of condensate return system to the boilers (%
return, economizer used, feedwater pumps, deairator tank) _ »

GE Dy tomelloe yaTn ﬁ,&ﬂumxﬁ Al e A R s ST a
m Y)Y 15 Lf.«lM Cri

R= 1~ fvt¥ees Arm&(rﬁzyd 22l f0tlit £ovrrrriens s
‘-\[V(r-(.—('.ﬁ,.q M ’Aa’,l—'ﬁ-ll el toh Tem ore d’g__ﬂ s %/I'tl:l-e__.
7‘44/4" "éﬂmhz;z'-’?" ‘T’MA_,

6. Provide description of boiler and/or burner controls (flame safe-
guard, diagnostic capabilities, heating.plant controls, energy monitor-
ing, energy management_system. etc.)

- FZ(,#Q,JL«J\[) P u/.—v-(" ;,ULI,«A N ﬂ»t./t,acu /mv‘ﬁ%dl&.
0> Zijun en ntl foiFva., P oo P pri e e T ST c/
e 4 4
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II. Loads and Costs Analysis
1. Heat Loads for Heating Plant
A. What is the average yearly load ? _/ 3.5°6 73 2 M #
B. What is the average summer load ? ___§00 000 w #
C. . What is the average winter load ? __§ 080000 M¥
D

What is the maximum winter load ? _ 35 6,600 #/-'(JL

‘2. What is the yearly utility use ?
Fuels: S
Natural gas _/3/ 9,93, M.Cu.FT.(1000 Cubic foot)@ _( s‘lg
Fuel 0il 45'42 QFQQO Gallons .
Electric 178524800 KW 7’«2:44:2’2. 19,000_/“7“62—
Heating Plant auxiliary or support utilities:
Natural gas [935%  M.Cu.FT.(1000 Cubic foot)@3/psig
Fuel Qi1 Gallons.
Electric KWH
3. \il;at are the utility unit prices ? '
Natural.Gas __$2.49  $/M.Cu.FT. @__psig

_Electric 1. Energy Charge B " $/KWH 0403 5,, on Pepk:
- L 01 035¢ oFprkk

2. Demand Charge C$/KM . ﬂ ‘

. o . , <
TV T H R
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4. What is the yearly costs for the following:
Chemical Costs (Total) /15 000 $

Individual chemical costs

Maintenance Costs S00.0 0 0 $ .
. ‘ 7 ]

Breakdown labor

materi a1

Operation Personnel ¥/ 400 400 s

Breakdown

Major Repairs _ /$0000
Breakdown

QOther costs - : | $
Descripti on

5. Overall Costs

Total Costs - "ﬁé,S’ 94 900 §, year 1993
‘g6 &3 400  $: year® 1992
S3A0 209 $, year 1991

- Steam Generated | 356 927 ™ 1bs. or BTU, year 1993 =
| 298 16 M year 1992 -
A QB0 M year 1991
Unit Cost ¥ p& ' $/1.000 1bs..year 1993
KA year 1992

3. 74 year 1991
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111. Operations

1. Indicate in the following table the documentation that is used
at the Heating Plant:

AVAILABLE

DOCUMENT - YEs | NO COMMENTS

DRAWINGS - SCHEMATICS
BOILERS

MECHANICAL :
SYSTEMS

BOILER ELEMENTARY
ELECTRICAL

BUILDING

4 [+ £ |«

ISOMETRI

GENERAL BUILDING

OTHER

BOILER START-UP PROCEDURE

PROCEDURE FOR STEAM DRUM ENTRY

EMERGENCY CALL PROCEDURE

HEATING PLANT EVACUATION PROCEDURE

BOILER SAFETY OPERATION CHECKOUT PRO-
CEDURE

PROCEDURE FOR HANDLING CHEMICALS

LIST OF CHEMICALS WITH MSDS

CONFINED SPACE ENTRY PROCEDURE

BOILER MAINTENANCE PROCEDURES

EQUIPMENT MAINTENANCE PROCEDURES

f VAl VAN VA P P I ol il v

LockouT’//7;70u7/
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2." Provide information concerning the Heating Plant personnel. -

a. Are personnel on duty at the Heating Plant

24 hours a day? yeSs
th 365 days a year? _veS
other

'13:" Breakdown the personnel that are on duty at specific
imes. '

1st Shift # of operators 3108 # of supervisors __|

2nd Shift # of operators _  # of supervisors __/

3rd Shift # of operators _3  # of supervisors __ |

Are there any other |‘Jersonn 1 on duty besides operators, such as.
maintenance personnei? éne on. 2 nsé % 3 R
_ShiFT carlin |F Neegey =

c. What is the qualifications of the operators?

# of 1st Class Operators _ )3
# of 2nd Class Operators !

# of 3rd Class Operators

Other qualifications..s; P RyTeclzan .
Nfersie. ' G T Al w/7h 48000

el . AL Therm. STok
d. Do the operators receive training? ¥CS . .

What kind of training? ConTivol s = SAZwTy -
N -eréx.“,..«rn’r' - SemIppRS .

Provide any information_concerning engineering studies of the
heating plant such as plant and/or boiler efficiencies, plant
reliability/availability or other measurable function (please
attach study). :

107



- CENTER STEAM AND REFRIGERATION PLANT
The initial plant was constructed in 1957

Today it consist of:
- 7 Boilers:

#1 Boiler 35,000 PPH output installed 1957

#2 Boiler 50,000 PPH output installed 1958

#3 Boiler 100,000 PPH output installed 1960

#4 Boiler 150,000 PPH output installed 1964

#5 Boiler 150,000 PPH output installed 1972

#6 Boiler 180,000 PPH output installed 1993
450 KW diesel generator and motor generator for oil pumps
1500 GPM Natural gas fire pump and 1500 GPM electric fire pump

. R
400,000 gallon underground fire rese,yoir '
4 city water booster pumps |
2 aboveground fuel oil storage tanks 600,000 gallon each
Condensate storage tanks and dearerators
4 boiler feed pumps, 2 electric and 2 steam turbine driven
4 electric condensate transfer pumps

7 Chillers
#1 Chiller 2150 ton steam driven installed 1958
#2 Chiller 2350 ton steam driven installed 1960
#3 Chiller 3500 ton steam driven installed 1963
#4 Chiller 3500 ton electric driven 4000 HP installed 1965
#5 Chiller 3500 ton steam driven installed 1968
#6 Chiller 3500 ton steam driven installed 1969
#7 Chiller 5000 ton steam driven installed 1976

7 chilled water pumps
Cooling towers and condensing water pumps 67,000 GPM

4,000,000 chilled water storage tank Rated capacity 3500 tons
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SECTION 5
STAFFING CHANGES

Existing Staffing

The has one (1) shift supervisor and three (3) operators per shift.
The T-day operation, with three (3) shifts per day, requires twenty-one (21)
shift positions per week to be filled. Four (4) crews working <five (5)
shifts per week will only provide twenty (20) shift positions per week.
Therefore, there are also two (2) relief operators working five (5) days per

‘week for ten (10) man-days to fill the extra 21st position, which is three

(3) man-days. The other seven (7) man-days of relief operator time fills in
for vacations, military leaves, illness, and general maintenance. See

Existing Staffing in Appendix 'D'. The existing total staff is five (5)
salaried and fourteen (14) operating individuals.

Existing staffing is providing all maintenance on the following equipmenf.

with the exception of electrical and instrumentation work:

Eoilers and. Related Equipment
Steam Turbines and Related Equipment
Cooling Towers and Related Equipment

Annual amount of direct labor provided by the operating engineers and
assistant operator for maintenance is 7,435, or 3.5 individuals.

Annual amount of direct labor provided by the operating engineers and
assistant operator for housekeeping is 1,902 man-hours, or 0.91 individuals.

Shift supervisors provide supervision and assistance in many areas. A plant
is normally only as good as its first level of maintenance. This plant is in
excellent physical condition and great care has been taken by all present and
past shift supervision. Shift foreman responsibilities include:

1. Spare parts inventory for all equipment in the plant.
2. Production of steam and chilled water to meet system demand.
3. Directing and implementing a plant safety program in the plant:

Personnel

Feedwater Quality* and Quantity#*

Boiler Flame Safety System

Turbine Start-up and Shutdown#

Condenser Start-up and Shutdown#
Centrifugal Chiller Start-up and Shutdown®
Cooling Tower Start-up and Shutdown#

* Critical to Life Extension of Equipment
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“er - 220-13C 5 L
W - 42-54 418 . R VR et
...‘700"‘". oh . 1 - .

v <, Lot . ¢ "

. .. B . .

) - .. . . . =
. . N . .

K B . . . . PN 3
., . . R b

. : S ST o X
K . . . P A S 5

oo SEMATNTENANGE ; MAGHIHEN SHORS |/ LFE0E EDG SMBNL G - 7/ )

N\, W, SKADSBERG - DIVISION ENGHNEERING = 42-5W 418 1 -

RFEES RA-802, COMPUTER OPTIMIZATION GF INDUSTRIAL BOILER cor’i,mqa.s-
NOVEMBER 29, 1978 ‘

: ;‘-, AddTtional efforts will be deferred until changes in fuel mix and’ fuel

In June of this year a representative of the Measurex Company contacted ) .

Mr. Muellers' office and requested a meeting to discuss a control system .

they had developed for optimizing industrial boiler performance. The C

- request was referred to R. L. Aspenson and eventually to Division
Engineering for review -

. In response to subject RFEES, Measurex was invited to oerform a Dre11m1nary 155.5?

economic analysis for computer1zed control of No's 3, 4, and 5 boilers - :;«g;
.at . This proposal was carefully reviewed by Division Engineering, ‘. .
Central Engineering and Maintenance. It was concluded that the - *

. Measurex system was an excellent control system with many desirable features
. but the proposed cost savings and installation costs produced a trial :
investment index of only 12% with a capital cost of about $400,000.

prices indicate that better return on investment can be achieved. ' 7.-f

“In 1arqe part, the reason Measurex could not s1qn1f1cantly 1mprove_thej ool
boiler plant efficiency is that we currently are ooerating very near .
optimum for these boilers. Measurex commented several - -times that this

plant was one of the best operated and well maintained industrial systems
they had visited throughout the United States. We will, of course,
continue to investigate the latest available technology but it is

doubtful significant improvements -can be made to the steam generating

eff1c1ency at . CJ) :
. Unless there are additional comments from you or Mr, Mueller we will [ f““ﬂ;ﬂ
c]ose this request. :

SHS/shk. v+
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SURVEY OF CENTRAL HEATING PLANT OPERATIONS

Conducted by:

NASA
Lewis Research Center

Cleveland, Ohio

Survey Completed by:

Company Name Company C

Division

Address

Contact

Telephone
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Survey
of Central Heating Plant Operations

I. General Information

1. Provide brief description of Heating Plant (Type of boilers, number
of boilers, general setup of heating plant, etc.).
/Ol LR F50060 FPH [0/ L (N2 Fo. 5//4}’)
2. _GAS E\RGO $0,000 POH Polte2S v/ MED mUee o7 e
WACY. 1J0, AwD 2. 0L LUASTE 0D Poilae. S
N AN 'ATI'A"KZHGD UCARIERATD 2. BALDWIG. WA STE oS
Ri<e LOAD -TME SICTAML SV STE A 4 GHY Do LELS Suoirug
WIOITH L.oAD., AnaNUAL . =5Enen PRS0V CTIO~r (<
&% t\eavwsg 20Y%, (JPocess

2. Provide numerical information about Boilers at Heating Plant:

Boiler # 7 2 4 WL 4 |wewe 2

HP

Operating _ i —— s
Pressure \ SO fsi¢ ‘ kg

BTU Input

MFG. Untomy 120 o2 wS—1L = [RUEY-BEA04 Drctirace D

Mate | a 6o | 1960 | 1960

el(s) | WL o | 65 e [Ghs/me s Do

O ’
© 0 0 o0
OSL;EcepaLT‘\c 4019 ¢, 00 %0\"0 W(’M‘) 20,0

3. Provide brief description of distribution system (hcw many buildings
or areas supplied, uses, piping arrangements, etc.) ;;(.Q .
STEaan SOPPWES  CONNESRTT MEAT ING Dol oG (o ol
SEASONS  AnD (PROCESS STEARN VEAL. PoursD.
Ao AT STEAR VYALVES s sioc 3,009, 000 fc*
BOULOWIE LIttt \SOWNTE  E &2 S'-! SIE N
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4. Provide description of the chemical treatment system (boiler

blowdown, chemicals used, injection system, softeners. etc.)
PoEe Mavue Ao AanT i BloedDovu D CortTCo LS Anp

MBI TAISS Cor OucTIUCTY AT 2500 — BOO'AMJ-/,)S, (LSE
CHELANT TYPE pIATER. TRCATMENT W/ SutEie ooy €6
Seavereer .S AvD DA, TaAnL b RerMmonE ruora-— COUOE—VAGL(
GASES . CHSriCalsS ARE TIUNCCTEO WWTO TEEDO GuA-E 2
Pl a.  PRE TREATMELS (S FFRorN  2ESUITE SOF T Coslel ¢

5. Provide description of condensate return system to the boilers (%
return, economizer used, feedwater pumps, deairator tank)
APPPOY \B8 (cwpeusSAe QE+ue. STATlaws , S Laece
onES  ARe AR PoeoseReD. Py AA NG A0 OXdCerm
SCAVE~RER. \DS ADOED TO_ _STEAcA TO MAtirmi, O+t
Ao Muusim e Aevd Ce~craTior— Antdu p 60 %
IDpevs STATE VS PETORDED . FROM D Uo' vl Cowrier,

O _AS% w3 SoermnER. Comd. TErmnl v Llawie@. 1<
\O9O0 = A0 Sommer. 1S \RS°E

6. Provide description of boiler and/or burner controls (flame safe-
guard, diagnostic capabilities, heating plant controls. energy monitor-
ing, energy management system, etc.) .

Co PAD T ATI0 A\)z.uMA’r‘t & A0 EleciCoruic 'P),A L &<
B ER, CocsTRocS Beiwg upGRADED AwmD FReElve:
ShceTY LondiB oS ON AMAI~s BollE2e <, -H—q(\xé'u] VOE C L
BouweR ConsTloLS A0 CLANME SATETY e LUASTE 2o nce s

K30 C—_Néﬁc\q' AMET SYSTEMS. !
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II. Lloads and Costs Analysis
1. Heat loads for Heating Plant
A. What is the average yearly load 7 425,009, 000 |2

B. What is the average summer load 7 20,002 PEOH
C. wWhat is the average winter load ? 85,003 PPH
D

What is the maximum winter load ? \A b, 000 PPR

2. What is the yearly utility use ?

Fuels:

Natural gas ZOC(}OOO M.Cu.FT. (1000 Cubic foot)@\_spsig .

Fuel 0Oil —z,lsno‘, 000 Gallons
Electric KWH

Heating Plant auxiliary or support utilities:
Natural® gas __ M.Cu.FT.(1000 Cubic foot)@ & psig
Fuel 011 Gallons

Electric .2, 172080 gy

3. What are the utility unit prices ?
Natural Gas _ 3.9 S $/M.Cu.FT. @ﬁpsig SuAMER Lt TEL,

Electric 1. Energy Charge s/kwn Hrd.d2 #8:.32
O« OZQ% 000‘65

2. Demand Charge $/KW 1284
. Y= & —~— , o.0
Water 3. PoEL C)H,’IZ'SG/gaHon o Ol'Z‘l(o
Fuel 011 0625  s/galion
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4103 631 2232 P.3S

4. What is the yearly costs for the following:

Chemical Costs (Total) Q \40%000 $

. Individual chemical costs

W

&
&~

Maintenance Costs )
Breakdown labor MI/'-X

material

Operation Personnel t)'o4 L5 3

Breakdown = <Soev. Y660
l--(ouQ.L.sq A3 0., 4L
. . ‘ .
Major Repairs -I\(s/ o $
Breakdown
Other costs ' &S/§4’ 3
Description

5. Overall Costs

Total Costs L _22& 3,068 %, year 1993
- 2481, 645 $, year 1992
2,205,770  $. year 1991

Steam Generated 43, 005, 0od®  Ibs. or BTU, year 1993

. - 665,000, 00 year 1992
882,000,000 year 1991

. Unit Cost 5.7249 $/1,000 1bs. ,year 1993
5.3 year 1992

S.63 year 1991
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IIT. Operations

1. Indicate in the following table the documentation that is used *
at the Heating Plant:

AVAILABLE

DOCUMENT Yes | o COMMENTS

DRAWINGS - SCHEMATICS

BOILERS
MECHANICAL
' SYSTEMS

BOILER ELEMENTARY
BUILDING

ELECTRICAL

ISOMETRICS

GENERAL BUILDING

OTHER

BOILER START-UP PROCEDURE
PROCEDURE FOR STEAM DRUM ENTRY
EMERGENCY CALL PROCEDURE

HEATING PLANT EVACUATION PROCEDURE

BOILER SAFETY OPERATION CHECKOUT PRO-
CEDURE '

PROCEDURE FOR HANDLING CHEMICALS
LIST OF CHEMICALS WITH MSDS
CONFINED SPACE ENTRY PROCEDURE
BOILER MAINTENANCE PROCEDURES

™~

EQUIPMENT MAINTENANCE PROCEDURES

< | XK P IR P
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2.

Provide information concerning the Heating Plant personnel.

a. Are personnel on duty at the Heating Plant
24 hours a day? &

365 days a year? _Ves
other

o

g; Breakdown the personnel that are on duty at specific
imes.

1st Shift # of operators® 9 # of supervisors |
2nd Shift # of operators /A # of supervisors |
3rd Shift # of operators &4 # of supervisors O

Are there any other personnel on duty besides operators, such as
maintenance personnel?

c. .What is the qualifications of the operators?
# of 1st Class Operators \9
# of 2nd Class Operators
# of 3rd Class Operators

Other qualifications Stae o Mo iNCx(\)GQA-'T‘Cs&_
OPEP ATivG  CelTEchTE

d. Do the operators receive training? je&s

What kind of training? A+u~<)px,

Provide any information concerning engineering studies of the
heating plant such as plant and/or boiler efficiencies. plant

reliability/availability or other measurable function (please
attach study).
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