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ABSTRACT

By conducting a survey by mail, by phone and in person, we obtained
information on 356 diesel electric generatcr sets in Alaska in 1985.
User groups surveyed included the Alaska Village Electric Cooperative
(AVEC) , public schocol districts, those certified by the Alaska Public
Utilities Commission, the Tanana Chiefs, and the Alaska Department of
Transportation and Public Facilities. Our survey focused on part-locad
operation.

We found that a lack of detailed site-specific data precludes
making a general quantitative statement about part loading. The most
detailed data, by far, are those collected by AVEC. Those data plus
other information indicate that many gensets (some for good reasons) are
underloaded, especially in the summer. The simple algebraic average
July and January loadings for the 44 AVEC systems surveyed are close to
35% and 50%, respectively. Minimum loads as low as 15% occurred in the
summer. AVEC recognizes the potential for improvement and has increased

its system~wide efficiency by 25% from 1980 to 1985,
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INTRODUCTION

The Diesel Electric Generator {(DEG) Part=-Load Field Survey was
conducted in two complimentary phases from late May through August 1985.
A survey form (see Appendix A) was adapted from one used in the previous
summer's preliminary work on part-load efficiency of diesel engines,
This survey was then distributed to all Known cperators of DEG sets in
the 50 kW to 600 kW range in Alaska (see Appendix B for mailing list).
Information on 356 generators was received. Personal interviews were
the second source of data for the part-load study. Conducted either by
phone or in person, this information illuminated the human, political
and logistical problems that can prove to be more significant than the
generator loading. For example, operating a diesel at a 90% load level
will not insure a long, efficient engine life if the operator allows his
diesel engine to run out of oil while he is away hunting.

In order to cover the greatest possible number of DEG
installations, several different address sources were investigated.
Schools in the remote villages often have their own generator sets
(gensets). A mailing list of all public school districts was obtained
(Mailing List No. 1 in Appendix B). All genset operators certified by
the Alaska Public Utilities Commission (APUC) were mailed survey forms
(Mailing List No. 2 in Appendix B). The Alaska Department of
Transportation and Public Facilities (DOT&PF) operates remote highway
maintenance camps throughout Alaska's rcad system, Many of these
installations are powered by at least two gensets. Building Maintenance
Manager for the Northern Region, Fred Barrett, provided a listing of
maintenance camps within his region, and a method of distributing survey
forms due to the inaccessibility of these camps through the U.S. mail
system (Mailing List No.3 in Appendix B). The Tanana Chiefs Conference
Inc. maintains an office which oversees operation of the 35 independent
diesel-electric power plants in this corporation’'s villages. Jeff
Weltzin, in the corporation's Energy Office, offered his assistance.

The remaining 11 Alaska Native corporations were queried by mail to see
if they maintained similar offices, No affirmative responses were
received. Other potential information sources, uncovered during
interviews, were grouped under the miscellaneous heading (Mailing List

No. 4 in Appendix B).
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WRITTEN SURVEY

Fifty~three Alaskan school districts were mailed survey
questionnaires. Of the 15 replies received, nine districts were
purchasing power from utilities, although three of these maintained
gensets for emergency backup power. The Southeast Island School
District purchases power where possible and uses diesel-electric
generators (DEG) for prime power in five locations. Four cf the
remaining five school districts generate their own power. Finally, one
school district answered our survey by saying they would not provide
information because they felt research is a waste of time. Three of the
four school districts returning useful replies had more than cne
installation. In all, 36 gensets were covered.

Schocl districts, except the Kenal Peninsula School District,
supplied manufacturer's information on their gensets. Pertinent data
included 20 estimates, two hard numbers for genset loading, and two hard
numbers for genset efficiency (kWh/gal). A complete listing of these
data is found in Appendix C.

Michael Rohn, maintenance and facilities director at the Bering
Straights School District, reported on 11 gensets. He believed the most
urgent priority in DE power generation is the need for properly trained
operators.

The APUC maintains a listing of all certificated commercial power
preducers which totals 55 companies. Two of these were eliminated
immediately due to their large size, leaving 53 appropriate genset
operators. Some, like the Tlingit and Haida Regional Electric
Cooperative (one cooperative) with four power plants, own several
individual installations. Others, like Robert Blodgett of the Teller
Power Company, provide power from one small plant.

Twenty sites, owned by 15 production companies that answered the
survey forms, operate 68 gensets. All plant operators were able to
provide genset size, and engine and generator manufacturer. Average
load figures on a yearly basis were provided for 12 gensets. Twenty-
four genset average load figures on a summer/winter basis were also

supplied. Fuel efficiency data were supplied for only six gensets. All



figures are averages. No instantaneous high or low figures are
available. A complete listing of the data is contained in Appendix D.

The Alaska Department of Transportation and Public Facilities
(DOT&PF) is divided into three subregions: the ncrthern region which
includes Fairbanks, the central region which includes Anchorage, and the
southeastern region which includes Juneau. The northern region contains
19 highway maintenance camps utilizing gensets. Among the 34 total
gensets, four serve as standby units. The central region has only cne
installation remote enough to require DE power. This facility at Colson
Bay uses two gensets; the remaining central region installations are
tied to large utility grids or hydropower exclusively.

In similar fashion to these returned survey forms already covered,
all locations supplied the manufacturer's names of their diesel engines.
Seventeen of 28 installations (60.7%) reported yearly or seasonal
average load level estimates, seven (21.95%) gave fuel consumpticn
figures. No instantaneous or part-load levels of fuel consumption
figures are available. The complete listing of data received is
contained in Appendix E.

The remainder of the survey, the miscellaneous file, includes
written responses from villages within the Tanana Chiefs Conference plus
one verbal response from a private operator. Genset sizes were
available from all replies, along with average figures for locading, and
fuel consumption rates or total amounts used depending on response. No
instantanecus load levels or fuel consumpticn figures are available. A
complete listing of results is contained in Appendix F.

The summer 1985 survey on the part-loading of DEG returned no
detailed quantitative low-load information except for the AVEC villages
discussed later. Positive results were the generation of a data base
providing genset size, location and general operation parameters such as
total or average fuel use, and average load levels. This could serve as

a starting point for a more detailed data acquisition effort.



PERSONAL INTERVIEWS

The second major avenue for data acquisition was personal
interviews. DOT&PF was contacted numerous times in the course of
building our data base., We discussed DEG power production problems with
the Alaska Power Authority (APA). The Tanana Chiefs Conference provided
addresses of gensets operated by villages within this Native corporaticn
as well as information on the State Power Cost Equalization Program, or
PCE. The Alaska Village Electric Cooperative (AVEC) released an
extensive amount of genset load level data.

The Alaska Power Authority promotes energy-saving measures in power
plants across Alaska (as demonstrated in their Waste Heat Study that is
examined later) as well as administering the PCE program. Jerry Larson
and Peter Hanson of APA discussed a variety of topics relating to DEG
operation and economics. Problems emphasized with power plant operation
were: {1) the nearly universal oversizing of gensets with respect to
load {more than 90% of all installations in Alaska) according to Peter
Hanson; (2) failure to utilize electric, thermostatically controlled
fans to minimize cooling system horsepower drag; and (3) failure to
maintain sufficiently high combustion chamber temperatures. The need to
attract more qualified personnel to operate gensets was alsc mentioned.
Operators with experience are discouraged from taking such positions due
to low wages. Larson and Hanson both see privately owned gensets as
the cleanest operations due to the cwner-operater's desire tc protect
his investment. High fuel costs are the largest single component of
genset operating expenses. Correct genset sizing is very important. 2
DEG sized for a projected maximum loading five years hence would cperate
inefficiently for several years before it could be considered optimized.
In many cases, it is reasonable to expect that this pericd of time prior
tco optimization may be most of the useful life of the engine.

On the subject of power quality, both engineers recommended that
electronic governors be used exclusively over the older hydromechanical
units. The electronic governors such as a Woodward 2301 are capable of
maintaining a plus/minus 1% frequency control which is a significant
improvement over the plus/minus 5% frequency fluctuation experienced

with older hydromechanical units such as the Woodward PSG. This



improved frequency accuracy is necessary due to the increasing use
of sophisticated electronic hardware such as television sets and
personal computers. This issue of power quality is the subject of a
separate study currently under way.

Jeff Weltzin, at the Energy Office cf the Tanana Chiefs Conference,
summarized the use of DEGs within his jurisdiction. Of these 43
villages, eight are supplied power from AVEC facilities. The remaining
35 are powered by independent producers. Weltzin also singled out the
oversizing of gensets as being a major problem, Given as an example was
Chalkytsik where the average power use is 35 kW, and the gensets are
sized at 85 kW and 125 kW. Historical power use and short-term future

needs are the two most significant considerations when sizing gensets.

ALASKA VILLAGE ELECTRIC COOPERATIVE

The Alaska Village Electric Cooperative (AVEC) provides electrical
power to 48 Alaskan villages from 45 DEG plants with the assistance cof
two small interties. Lloyd Hodson, General Manager, and Mark Teitzel,
Engineering Manager, explained AVEC coperations and present in-house
research during two interview sessions., The most detailed genset
loading data presently available in Alaska were then released by AVEC
for examination. Because AVEC records form the best available data
base, they are useful in energy use calculations.

The typical AVEC power plant design has two larger units, each
capable of carrying the entire load and one unit for use during summer
months. Caterpillar diesel engines used to be the prime mover of
choice, but recent AVEC testing has shown Cummins (model KITA 1150,
1,200 rpm, 250 kW @ 15 kWh/gal) to be the most efficient engine.
Recently, a newly introduced Cummins L-Series (1,800 rpm) achieved
greater than 15 kWh/gal. AVEC is now generally installing Cummins where
replacement is necessary. Of course, AVEC will consider other suppliers
as their efficiencies improve. Consideration of the economics and
useful engine life remaining has slowed the changeover to the more fuel
efficient engines. According to Hodson, about half of the AVEC system

power plants could be considered reascnably well optimized at current
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loads, and the overall electrical generation efficiency ranged from 9
kWh/gal in the summer to as high as 14 kWh/gal in the winter in 1985,

AVEC has improved fuel efficiency by 25% over the past five years
by system improvements based on analysis of the data. Recent
informaticn indicates a 5% gain from 1984 to 1985 with a system
efficiency of 10.2 kWh/gal (25%) in 1985. Hodson alsc expects a yearly
average from 11 to 11.5 kWh/gal (27.2% to 28.4% energy conversion
efficiency) when the two-year optimization plan can be completed. This
requires substantial amounts of additional REA loan money or state
grants which are becoming increasingly difficult to obtain. The main
limiting factors on even higher efficiencies are a lack of continual
presence of an operator and poor load profiles in the summer and late at
night.

In most cases, due to isolated and often unmanned operation, the
genset must be bigger since it supplies all swing power. Typically, the
daily 15-minute peaks range up to 2.5 times the average load with
instantaneous peaks up to 15% higher still.

Fuel efficiency testing is carried out at AVEC's facility in
Anchorage. Gensets are connected to variable resistive loads, and fuel
flow is measured by weighing the fuel used over a certain time. Results
are presented as fuel consumed (or kWh/gal plotted) vs load in kW. The
fuel consumption curve has an ordinate intercept relating tc parasitic
frictional horsepower of the oil pump and water pump, and the sliding
friction of mechanical parts. Because of this, low-load operation is
intrinsically inefficient. Over most of the genset's operating range,
the fuel consumption curve has a constant slope with a slight increase
because of an apparent overfueling at peak loads. Some soot in the
exhaust is noticed at this point. Attempts to minimize fixed losses are
apparent in the move by some manufacturers from conventional V-belts to
flat belts. This parallels the move by automobile manufacturers from
the older belt to the newer "flat belt.“ The flat belt actually has an
equivalent friction area spread over four to five small tandem vees,
thus decreasing the frictional losses associated with greater flexing
required by deep vee configuration. Other efforts center on reducing

water and oil pumping losses and improving piston xring designs.



A summary of some of the data available from AVEC is presented in
Appendix G. Columns 2 to 4 provide information on the diesel engine and
electric generator of each site. The diesel models whose identification
numbers begin with D such as D342 and D353 plus the 3304 and 3400 series
are manufactured by Caterpillar. The 4-71 and 6-71 series are produced
by Detroit Diesel, the 6619A series by John Deere, and the 6851, 2100V,
and 3500 by Allis Chalmers. The next six columns correspond tc lcad
levels and efficiencies, and the last column is devoted to comments.

The fuel use figures are converted to efficiencies by assuming a heating
value of 138,616 Btu/gal for the diesel fuel.

To see how these values in Appendix G were obtained, consider the
detailed original data for Ambler presented in Appendix H. These data
are representative of these from each AVEC village. As explained by
AVEC Data Analyst Berger Froiland, the data acquisition process starts
with a form filled cut by the village genset operator. In a few
instances, gaps in the final curves are due to operators failing to
complete the Plant Operator Log. Each power plant is checked three
times daily for 21 readings per week. Weekly logs are then mailed to
AVEC where the data are synthesized. Incentives are awarded to an
installation if it has consistently operated the plant using the
smallest genset capable of carrying the load. All gquantities to be
plotted are determined for the present week. Also compiled is a ledger
of monthly kWh produced, kWh sold, efficiency, and individual engine
operating hours and oil consumption.

The following is an explanation of the significant data from the

Ambler Plant Operator Log (Appendix H1).

TIME OF DAY (Column 2): Readings taken at three to four random, vet
relatively consistent day-to-day, times per
day.

TOTAL ENGINE HOURS (Column 6): These data taken from the genset

instrument panel.

TOTAL KWH GENERATED (Btwn. Columns 20-21): .Reading taken from kWh meter

on genset.



STATION FREQUENCY (Column 23)

INSTANTANEOUS KW (Column 28):

CALLONS PUMPED INTO DAY TANK

: Reading taken from instrument panel,
before adjustment. This reading
reflects power requirements.

Reading taken from genset
instrumentation. This reflects
instantanecus loading.

AT EACH FILLING {Cclumn 30):

This reading is the best representation of daily fuel use.

The Ambler Generator Plant Yearly Status Plot (Appendix H2)

contains the following information {obtained from Plant Operator Log):

KW LOAD LEVELS (Left Plot):

KWH/GAL (Middle Plot): This
mete
give

FUEL CONSUMED (Right Plot):

These figures are the maximum, minimum and
(mathematical) average loads, taken from
operating logs. Actual maximum and minimum
loadings are, in probability, not recorded
since readings are only taken three times
daily.

figure is calculated from monthly kWh
r readings and fuel consumptions for a
n month.

Weekly (Bottom) - this is a direct plet of
total gallcons of diesel fuel used during
the respective week.

Menthly (Top) - this is a summation of all
weekly fuel consumption figures in the
respective month, plus the amount used
during any fractional weeks during that

month.

Part-loading levels of DEGs can be estimated from the AVEC raw

data. As an example, conside

H) .

r the following data from Ambler (Appendix

Location, Year: Ambler, 1984

Low Load Data: 1 wk

in Jun, 3 wks in Jul, 1 wk in Aug

48 kW for the above weeks



Gensets Operational:

Unit No. Rating Time Running (%)
(kW) Jun Jul Aug
1 155 22.3 1.3 31.1
2 100 76.7 98.7 68.9
Calculation:

load applied

. X 100% = % load
genget capacity

Genset No. 1:

48 kw

155 K 31.0% load

X 100%

it

Genset No. 2:

48 kw

100 *w 48.0% load

X 100%

Hence, estimated low loads correspond to 31% and 48% loading cn the
155 kW and 100 kW gensets, respectively. The latter appears in the
fifth ceclumn of Appendix G and is consistent with the assumption that
the smallest genset capable of carrying the load is used. However, from
the raw data, we can't be certain that the smallest genset was actually
operating during the time of minimum recorded load. The average yearly
fuel usages and maximum monthly usages are taken directly from

AVEC-gupplied data. _

The third part of Appendix H (H3) summarizes the Ambler (and other
village) data on a monthly basis. These data were used to get the
kwh/gal data and efficiencies appearing in Appendix G.

The following is a sample calculation of fuel consumption and
enerqgy efficiency at the highest fuel consumption. These figures were

taken for Ambler from the AVEC ledger.



Average Fuel Consumptioh:

Total kWh produced - 586,080 kwh - 9.7 kWh
Total gal used 60,161 gal ' gal

Highest Fuel Consumption (per kWh produced): for June

Monthly kWh produced 32,400 kWh _ a.8 kWh
Monthly gal used T 3,689 gal """ gal

Energy Efficiency at Highest Fuel Consumption: for June

kWh 3,413 Btu/kWh
gal 138,616 Btu/gal

X 100% = 21.8%

NOTE: These figures were taken from the AVEC ledger, and then
calculations were made (as shown above) for illustrative
purposes. When compared with similar hand calculations made
on the AVEC ledger, there is frequently a 0.1 kWh/gal
difference between AVEC data and data calculated in our

fashion.

0.1 kwh/gal

m— X (100%) = 1.0%

Average difference =

The last series of bar graphs (Appendix I) summarizes the 44 AVEC
installations that serve 48 villages across Alaska. All locations are
powered by either two, three, or four diesel-electric generators, always
run individually. All plots are based on data obtained from AVEC in

1985.

INSTALLED CAPACITY: This plot presents the number of individual
gensets available for power production by
segregated by rated capacity.

PEAK DEMAND: This plot displays the occurrence of given peak

demand levels. The peak demands range from <50 kW

to >300 kW, grouped in 50 kW increments. Occurrence

-10-



is tabulated by the number of villages experiencing
a given loading.

POWER GENERATION: The total numbers of GWh produced in 1985 are
displayed by the installed capacity ¢f the
power plant. The following terms used in the
plot are defined. TOTAL power is the number of
GWh produced by the gensets. NET power is the
total power less that used by the genset shed
(e.g., lights, fuel pumps, vent fans). Since
AVEC does not use radiator-mounted load banks,
this "loss" is not included in net power.
Power SOLD is ideally the net power minus line
losses, but actually includes any power
metering or power meter reading errors.

GENSET LOADING: Compiled from the load level plots, the maximum,
minimum and average (not weighted) percent load for
all 44 power plants are displayved for each month of
operation. Here maximum loading is calculated by
looking at the highest loading for each of the 44
plots and picking the maximum in a given month.
Similarly, the minimum represents the smallest of
the 44, and the average is for all 44 data points
for each month.

LOAD LEVEL: These 44 plots describe the average relative loading
(percent basis) at each of AVEC's power plants each
month. Average loading was determined by dividing kWh
produced during a given month by the rating of the genset
in use. During months when more than one genset was
used, the smallest genset rating capable of carrying the

load was selected.

CONCLUSIONS

The overall collection of data assembled here confirms our

hypothesis that many gensets in rural Alaska are underloaded at least

-11-



during significant portions of the year. But a lack of detailed and
comprehensive site-specific data precludes making a general
quantitative, statistical statement about part-loading at this time.
Such data would have to be ébtained by instrumenting individual systems
with watt meters and datalecggers. This should be done at several
different sites as a follow-up to this study.

The most complete set of data available to us is that Qenerated by
AVEC and presented in Appendices G through I. The summary bar graph of
genset loading vs month in Appendix I clearly shows that minimum loads
are as low as 15% in the summer and 25% in the winter. Of course, by
definition, all plants but one experience loads higher than these
minimum values appearing on the summary plot. The simple algebraic
average July loading is closer to 35% and the average January loading is
almost 50%.

The school districts (Appendix C) reported average summer loads
ranging from 25% to 35%, the APUC villages (Appendix D) from 30% to 75%,
and the DOT&PF maintenance camps from 25% to 75%. These data, however,
must be considered less certain than data supplied by AVEC.

According to Malosh, Johnson and Bubendorf (1986), Alaskans
knowledgeable about DEG recommend minimum loads between 30% and 50% of
rated capacity. By this standard, most plants fall in a safe range
during the winter, but many do nct during the summer. The AVEC data,
when taken collectively with the remaining (less comprehensive) data,
indicate that many gensets in Alaska are underloaded. As detailed
earlier in this report and in Malesh et al. (1986), there are many
reasons for operating at low loads, some of which are justified.
Moreover, it is not economically prudent to replace an cversized genset
just because it is sometimes underloaded. Some of the possible
solutions to operational problems caused by underloading are discussed
in Malosh et al. (1986). The purpose of this survey is not to discuss
cﬁres but rather to better quantify the current situation in Alaska.

Operating at part-lcads not only can cause long-term maintenance
problems but can also reduce fuel economy. For example, the average
fuel use for the 44 AVEC power production systems surveyed (Appendix G)
ranged from 7.0 to 12.1 kWh/gal, with a simple algebraic average of 9.4

in 1984. The maximum monthly fuel usage rates during the low lcad
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periods ranged from 5.9 to 11.0 kWh/gal, with a simple algebraic average
of 8.1. The latter corresponds to an efficiency of 20%, assuming an
energy content of 138,616 Btu/gal for the diesel fuel. O©f course, this
arithmetric average dcesn't properly reflect the higher efficiencies
associated with the larger generator sets. When the individual
efficiencies are weighted by kWh produced, the AVEC system-wide
efficiency was 9.7 kWh/gal in 1984 and 10.2 in 1985.

~-13-



IMPLEMENTATION STATEMENT

This report describes one more step in our continuing effort to
identify the true cost to the State of electric power production
using small, noninterconnected diesel-electric svstems, The
theory behind this investigation 1is this: The conventional
methods used when analyzing power costs in rural areas are over
simplistic, Our research to date suggests that the true cost to
the user (primarily the State, but also the individual) may be
much higher than anticipated when the direct and indirect effects
of the following factors are considered:

* Part-Load performance
*  Power outages and power signal qualitv
* Maintenance

When comprehensive data on the economic effects of all of these
factors is assembled we anticipate that nractical ways toward
reducing power costs, while simultainously improving performance
and reliabitv. will become evident. We also suspect that it will
be possible to do this with existing fechnology. The potential
for savings is great. Considering the suhiect of this report
alone. a one percent increase in the overall conversion
efficiency of diesel-electric systems resulting from treating the
part-load problem. could save consumers over one million dollars
per year statewide. And that is a savings of only about one half
cent per kiloWatt hour.

This is but one piece in a complex puzzle, Exactlyv what savinas
are attainable. how thev might be attained. and at what cost will
only be clear once a complefte data base has been developed and
carefully analyzed. This has never been done before for these
types of systems. although it is routine in the utilitv industev
for larger svstems.

At this point no direct implementation of research results is
recommended. We will continue fo gather and analvze data while
performing small field experiments. We expect at least one vear
further will be required before specific implementation schemes
could be formulated.

-14-
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APPENDIX A

Diesel—-Electric Generator Survey

How many diesel-electric generator sets are on site?

Who is(are) the diesel engine manufacturer(s)?

Who is(are) the generator manufacturer(s) and what size

is(are) the unit(s}? KW
KW

Does the primary generator set run continuously?

Estimate the generator loading (e.g. 25%, 50%, 75% ...), and
fuel consumption (gallons consumed).

LOADING FUEL USE
Gen. April - September I : gals.
No.l October - March —— % gals.
Gen. April - September - 8 gals.
No.2 October - March % gals.

Note: If there are more than two generators, include loading
and fuel use information under question No.S.

If dummy loads, load banks, or other artificial loading is
used, estimate the percent of system capacity (e.g. 25%,
50%, 75% ...) dedicated to the additicnal load.

April - September October - March

LOADING: 3 3

If the generator is NOT being run at full load continuously:

a. Have you had any mechanical problems with the diesel
engine (e.g. plugged injectors, - rings sticking, carbon
buildup, etc. }?

b, If so, what are the problems?

c. How often is the engine overhauled?
d. Do you have any recommendations to help prevent or
alleviate problems due to running the engine at part-load?

Please give your name and job title.

Do you have any comments or suggestions that are not covered
on this questionaire? Continue on back if necessary.
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MAILING LIST NO, 1

ALASKA PUBLIC SCHOOL DISTRICTS

Bradley Raphel

Adak Region Schools

Adak Naval Station - Box 34
FPO Seattle, WA 98791

Spike Jorgensen

Alaska Gateway Schools
Box 226

Tok, AK 99780

LeRoy Owens

Aleutian Region School Districts
Technical Center

640 W, 36th Ave., Suite 3
Anchorage, AK 99503

E.E. "Gene" Davis
Anchorage Schools
4600 DeBarr Road
Pouch 6-614
Anchorage, AK 99502

Walter Bromenschenkel
Annette Island Schools
Box 7

Metlakatla, AK 99926

Ed Gonion

Bering Strait Schools
Box 225

Unalakleet, AK 99684

Richard Leath

Bristol Bay Borough Schools
Box 169 :

Naknek, AK 99633

Darrel G. Moore
Chatham Schools
Box 109

Angoon, AK 99820

Myal Worsham
Chugach Schools

Box 638

Whittier, AK 99693

Alfred Krinke

Copper River Schools
Box 108

Glennallen, AK 99588

William Fairall
Cordova City Schools
Box 140

Cordova, AK 098574

William MiThorn
Craig City Schools
Box 71

Craig, AK 99921

Glen Chowning
Delta/Greely Schools

Box 527

Delta Junction, AK 99737

Henry Kilmer
Dillingham City SchooTs
Box 202

Di11ingham, AK 99576

Kenneth S. Burnley

Fairbanks No. Star Borough Schools
Box 1250

Fairbanks, AK 99701

Harry Purdy

Galena City Schools
Box 299

Galena, AK 99741

Steve McPhetres

Haines Borough Schools
Box 636

Haines, AK 99827

Tom Brown

Hoonah City Schools
Box 157

Hoonah, AK 99829

Alfred Knutson
Hydaburg City Schools
Box 109

Hydaburg, AK 99922

James Zuelow

Iditarod Area Schools
Box 105

McGrath, AK 99627



MAILING LIST NO. 1 (Continued)

Michael Adams

Juneau Borough Schools
Box 808

Douglas, AK 99824

George White

Kake City Schools
Box 450

Kake, AK 99830

Fred Pomeroy

Kenai Peninsula Bor. Schools
Box 1200

Soldotna, AK 99669

Darroll Hargraves

Ketchikan Gateway Bor. Schools
Pouch Z

Ketchikan, AK 99901

Benjamin Kirker

King Cove City Schools
Box 6

King Cove, AK 99612

William Walz

Klawock City Schools
Box 9

Klawock, AK 99925

Noreen Thompson

Kodiak Island Bor Schools
Box 886

Kodiak, AK 99615

Bob McHenry
Kuspuk Schools
Box 108

Aniak, AK 99557

Jim Barnett

Lake and Peninsula Schools
Box 498

King Salmon, AK 99613

Sue Hare

Lower Kuskokwim Schools
Box 305

Bethel, AK 99559

WilTiam Phillips

Lower Yukon Schools

Box 200

Mountain Village, AK 99632

Bruce DeMond

Matanuska-Susitna Bor. Schools
Box AB

Palmer, AK 99645

Wayne Taylor

Nenana City Schools
Box 10

Nenana, AK 99760

Larry LaBolle
Nome City Schools
Box 131

Nome, AK 99762

Don Renfroe

No. Slope Borough Schools
Box 169

Barrow, AK 99723

Jim E114o0t

Northwest Arctic Schools
Box 51

Kotzebue, AK 99752

Ralph Allen

Pelican City Schools
Box 603

Pelican, AK 99832

Harry Rogers

Petersburg City Schools
Box 289

Petersburg, AK 99833

Leland Dishman
Pribilof Schools
St. Paul Istand, AK 99660

Jim Paul

Railbelt School District
Brawer 129

Healy, AK 99743



MAILING LIST NO. 1 (Continued)

Colin Baxter

St. Marys School District
Box 171

St. Marys, AK 99658

Liz Boario

Sand Point School District
Box 158 :

Sand Point, AK 99661

Arthur Woodhouse
Sitka Borough Schools
Box 179

Sitka, AK 99835

David Lannigan
Skagway City Schools
Box 497

Skagway, AK 99840

Bob Weinstein

Southeast Island Schools
Box 8340

Ketchikan, AK 99901

Peter Flisock

Southwest Region Schools
Box 196

Di11ingham, AK 99576

Ken Lease

Tanana City Schools
Box 89

Tanana, AK 99777

Robert Mutch

Unalaska City Schools
Pouch 260

Unalaska, AK 99685

Lewis Simpson
Valdez City Schools
Box 398

Valdez, AK 99686

Robert McConnell
Wrangell City Schools
Box 651

Wrangell, AK 99929

John Novak

Yakutat City Schools
Box 427

Yakutat, AK 99688

Roger Neunsinger
Yukon Flats Schools
Box 358

Ft. Yukon, AK 99740

Joe Cooper
Yukon/Koyukuk Schools
Box 309

Nenana, AK 99760



el ING LIgY

Contentss Al askan Fower Wtilities

[RER =N ARG

Manocy Hross

Dity of Akutan
Foide B F
Duteh Harbor, AR 99492

William A. Lorbus

Alazka Electric Liaght & Fower Company
PE4 New-bh Framklin St.

JUNBaL . AR GGG

Varnon Meilbtzer

Glaska Fosesr & Telephone Company
Fo.0. Box 1

Ekagway Ak B840

Julise Dirks
Andraanod Electric Corop.
Al bka Fuw-al Branoh

Atka, Ak R

Artie He Demandsl

Aand ak Laght and Fower Company, Inc.
Fo. Rowx 2
A sk, AR

TAI(ARD LS X
GRS

Candace B. Knight
grotic Utilities, Inc.
4706 Harding Drive
Anchiorage, AR PYE035

Robert M. Burke
Barrow ttilities and Electric Coop.,
. 0. Box 447

Rarrow, Ak 997EE

MO 2

Inc.,



Thomas Sterrett, Jr.

Bathal UL ilitdes Corporation, Inc.
S 1 Row TET

Fagle Rwver, @k !

Daryl G, Morris

dmttles Light & Fower, Inc
General Delivery

Bettles, ok BOTEES

i lere Fopun

City of Chignik
General Delivary
Ghignik, AR AT

Yirgil OR Sandira James
Christochina Trading Post

Mile 32, Taok quhway
Bakoma, AF

BEE

Richard Hutchinson /7RS4
Circle Blectrio
Coirole Zity, AK

Ouv1d Lo Highers
N Valley Electric fAssoclation,

Glennallen, AR et

W, DL He
Cordove Electric Cooperative, Inc
P B $

Cordova, AK ST

Homar Lee Leonard DARAA
Fgeaqilk Light and Power
Folle Bow 109

Egeqik, Alaska 9928579

=

.. Ferguson

B e Inc.

r,u Bosw 173

Gand Point., AE 99661

Tno.



Charles Y. Walls

Glacier Highway Electric Association, Inc.
L. Box 210547

fke Bay, AF A S

Fava D, Huaaghes
Gwi tohvaa Zhee Hility Company
Box 4768

Clam Guloch. AR GaEGE

Gory Hildertyrand

lad nes Light & Fower Co., Inoc.
LE4 Ne Franmklin

Jursau Akl FIEOL

R. Kent Wick

Homer Fleoctric fAssociation, Inc.
Fald. f
Homer ,  Fk PRGOS

Trig 3 sen

T—N-N Electric Cooperative, Inc.
.. Box 111

Iliamna, Ak FFEOE

hard De Mewland

tehdlkan Publio WEilities
A

AT Q]

2
ity of Me
oo e Base 7
Fetohi kan,

Leamar Cotten

City of Fing Cove
. Box 57

Faarmg Cove, Ak FRe1E

Edwin K. Fozak

Sevtiak Elsctric Associstion, Inc.
e . Rox 787

Fodiak, AR Q&1

Ben jamin Kamboff
City of Kotlik
General Delivery
Fotlik, AR FEEZO



Francis DL, Sheldon

Fotrebue Elesctbric sAassoclation,
F.o0. Box 44
Fotzebue, Ak A

Froank D. Migori
Fuwethluk Trno.

Fa. Box 8O
Fwethluk Ak PELHE]

Dave Mollure
Levelook Electric e atl ve
L.eavelock, Al P&

Margaret Patrick D/B/A
Mo D Enterprises

Pl Bost b

Galena, Ak YT

Jerey bl Hook
Manley WUtiiity Co., Inc.

Marley Hot Springs, K GR7 A6

Maels Franklin
Manokotak Powsar 0.
Fanokotak, &K ipd

James A. Mandasrpool
Melirath Light % Powers G0

I

Claude BE. Franke

']‘,...,‘....
£ I W)

Inc.

Makrnek Elgctric Association, nd.

P, Rox i
Maknek, Ak FEEED

Frramk MNelson

Mapakiak lrcinag Fower Co.
Genosral Delivery

Mapakialk, AF BeEE4



Charle Fvansa

Limmalk g Company D/ARSA

The anlvm Village of MNikolski
Pl kol skd , AR HH&ELE

Daan Waolfe

City of Momne D/B/A

Momes Light and Fower Utilities
Fra. Box 7O

BMome , Ak PRFLD

Johnmy Adams

Morth Slope Borowgh DAB/SG

Morth Slope Foweser & Light Svyvstem
Brox S48

Harrow, Ak BOTIEE

Clarence L. Larsen

Northway FPower % Liaght, Inc.
o G ow 410

Borthmay AR G2

Flobert . Diryden

Flushagak Electric Cooperative, Ino.
Fod. Bosx 10-1008

Fchoracs Ak AR}

Stanley F. Brown

o Leoddoe ., Tro.

M. L1325 Richardson Hwy.
Fawvasorn, &k GRFIT

Jarma Wienchoski

Felican WUtility Company
Faolle Box 601
Freeldocan AR,
Howard Thacke
City of Fetersburg
Fa0. Bowx B2
Fatarsbuwrg, AR POEE3E

FoE35EE

Weldon 5. Holmes D/ARA
Semlob Supoly
Lale Minohumina, AR PRI



Disnesr
war
Bos 167

o Ak FEEA
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Ty

R

in Gubtierres
v oot Bibka
T

ca, A GIBES

la E. Eller

Tanana Fowsr Company, Inc.
Fod. Box 8746

Falmer , Ak G

Robert K. Bladgett
Fowesr Company
antly Avea.

. R
AT QRI77a

Texl 1 gr

Cowrtland M. Ofelt
Sity of Thorne Bay

=L 0. Bow 110

Thorne Bay, Ak GEHE0

Jarratt Brouwghton

Tlingit-Haida Regional BElectrical
.l Box 210147
Ak Bay, Ak

Avthority

LI

hal b

Carl MoConnell

Ci vy of Unalaska
Fouch 89

Unal astoa, AR FaEBE

Weisner Trading Co.
Fampart AR GETET

Joyoe Rasler
ity of Wrangell

1
L. Box 93]

Wrangell, Ak QR
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ing,




MAILING LIST NO. 3

DEPARTMENT OF TRANSPORTATION AND PUBLIC FACILITIES

Maintenance Director
Department of Transportation

Pubiic Facilities
Chandalar, AK

Maintenance Director
Department of Transportation

Public Facilities
Coldfoot, AK

Maintenance Director

Department of Transportation
PubTic Facilities

Jim River, AK

Maintenance Director

Department of Transportation
Public Facilities

7-Mile, AK

Maintenance Director
Department of Transportation

Public Facilities
Livengood, AK

Maintenance Director

Department of Transportation
Public Facilities

Steese, AK

Maintenance Director
Department of Transportation

Public Facilities
Cantwell, AK

Maintenance Director

Department of Transportation
Public Facilities

East Fork, AK

Maintenance Director

Department of Transportation
Public Facilities

Trimms, AK

Maintenance Director

Department of Transportation
PubTic Facilities

Gardiner Creek, AK

and

and

and

and

and

and

and

and

and

and

Maintenance Director

Department of Transportation
Public Facilities

Sag River, AK

Maintenance Director
Department of Transportation

Public Facilities
Dietrich, AK

Maintenance Director

Department of Transportation
Public Facilities

South Fork, AK

Maintenance Director

Department of Transportation
Public Facilities

0'Brien Creek, AK

Maintenance Director

Department of Transportation
Public Facilities

Eagle, AK

Maintenance Director
Department of Transportation

Public Facilities
Deadhorse, AK

Maintenance Director

Department of Transportation
Pubiic Facilities

Central, AK

Maintenance Director

Department of Transportation
Public Facilities

Tok, AK

Maintenance Director

Department of Transportation
Public Facilities

Montana Creek, AK

and

and

and

and

and

and

and

and

and



MAILING LIST NO. 4

MISCELLANEQUS
Ron Moore Gabbert's Camp
Department of Transportation and Alexander Creek, AK 99698
Public Facilities
P.0. Box 973 Village of Chenega Bay
Kodiak, AK 99615 Larry Evanoff, President
General Delivery
Village of Tatitlek Chenega Bay, AK 99562
Gary Kompkoff, President
General Delivery Noatak Village Council

Tatitlek, AK 99677 Noatak, AK 99761
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RETURNED SURVEYS FROM SEHOOL DISTRICTS (RE-SCHDQY

LOCATIUN ARTIFICIAL MECHANICAL FROBLEMS WITH DIESEL ENGINE COMMENTS DR BUGGESTIONS
LOADING?
{list any recoamandations, observations, etc. made on SUF VLY )
Eering Straits Sch., Dist: Used MTEBO answers apply to entire school district. No individual
infrequently “engiaes running less than 2/3 capacity tend ta carbon badly, information available.

Brewilg Mission

Little Diomede

White Mountain

Scutheast Island Sch.Dist)

Edna Eay

Hollis School
Fort Alexander
Meyears Church

Thorne Bay {(camp)

Thorne Bay {school)

Tanana City Sch. Dist.

Fenai Fenninsula Sch.Dist.

get out of tune quicker, and reguire more frequent overhauls-—
particularly head work."

"Frobably the largest single problem is low voltage or ‘brown

out’, letting the sets run out of fuel, imroper load transfer
practices and poor maintenances are primary {causesl...” i.e.

operator error.

no problems

These figures are "off the top of my head” (Micheal Rohn 7/8/65)

—Comments:
Alternate between gensets. Recommends using (he uses) Skw res.
heater to raise loads. WMot a good idea to “rob waste heat off of
a set running less than 2/3 cap.®

This information was obtained per phone conversation betwean 16
and Ralph Gregory 7/2/85 and the subsequent info. sent by latter.

gensets are being run alternately.

last time overhauled 11/80. no comments or recommendations.



RETURNED SURVEYS FROM SCHOOL DISTRICTS (RE-SCHOOY

LOCATION GENSET SIZEs MODEL DIESEL MANUF. GEN. MANUF. AVE. LOAD AVE. L0OAD AVE. LOAD FUEL CONSUM. FUEL CONSUM. FUEL CONSUM. FUEL M0
yearly sumMmar winter yearly SuAher winter EFFICIENCY
(kw) (&3] (¥3) {%) . (gal) (as is) fas is) (kWh/gal) (hours)
Bering Straites Sch. Dist: 2-3 yrs
Brevig Mission B85 Ferkins 2/3
2 X 135 Caterpillar 2/3
Little Diomede 2 X 50 Caterpillar 374
2 X 80 Caterpillar 3/
White Mountain 2z x 8% John Deere /4
2 x 85 Detroit Piesel
Southeast Island Sch.Dist)
Edna Bay 7.350 A7-S82L1 Lister
12 FTE&~33-1893 Lister
Hollis Schaoel 2 X 12 TS-33-1893 Lister
Fort Alexander 2 X S0 NL-1276 Northern Lights
Mayars Church 2 X 10 4,108 Ferkins
Thorne Bay {camp) 125 11.% kWh/gal
150
300G
00
Thorne Bay (school) 2 X 90 E304 Caterpillar 31.9% 1G0.8 kWh/gal
Tanana City Sch. Dist, 106G D324 Caterpillar Catgrpillar 25-30 25-30 288 gal 288 gal
Kenai Penninsula Sch.Dist. 10 X 125 Varies Varies kohler 35

23-100 150 gal L1cHr gal



APPENDIX D



RETURNED SURVEYS FRON A.P.U.C, VILLAGES IRS-AFLKC)

LOCATION GENSET BIZE1  MGDEL BTANDBY?  DIESEL HANUE. BEN. HANUF . AVE.LOAD AVE. LOAD AVE. LOAD FUEL CONSUM. FUEL CONBUN. FLEl CONMSi#d.  FUEL CONSUM. FUEL CONGUM, EFFICIENCY nIE0 HRTIFICLAL
ymarly sussar winter yearly susaer yearly p— winter (hWn/gal s LOADING?
Ched [$3] %) 112 1%y an im %y as is} (as 1w} thours)

Akutan, City af S0 no Caterpillar £ 70 15,000 gal 15,000 gal 16,920 gal 3 yrs na
o = 70 15,000 gal 15,000 gal 20 Gal - no
Alaska Fower & Tel. Coi
Crag 200 cComments Caterpitlar =G-BG si-12
2 X 300 comssnts Fhks Mor 50-80 1i-12 105,000
300 comsants Coluabiia 50-80 11-12 =25, K
&0 comarats Kata an 14 2025 , 00
Hydaburg zx 78 Catarpillar
a0 Catergiilar
200 Caterptllar
300 Columbia 4G &0 1z
Shaguay 200 Fols horse 0 g Biwintr )
315 Fbhs Morse 3 33 atmintry
2 % 1230 Fbks Morse 40 Q 16 sumr )
Bettles Light & Fower Co 250 no Caterpillar GE 3¢ 4 13,000 gal 13,000 gul 20,000 gal Bni-I35, K )
2 X 300 Caterpillar Kata 30 40 13,000 gat 13,000 gal 20,000 gal
Copper Valley Elmc. Assn, a7 o Fols horse [ o o annually na
2624 Transamerica Ideat o a0
Lordova 00
7m0
Egegik Lignt & Fowar Ca. i Joha Deere 1ma Pl S Ml gal/day A gl Zobay 9 18- Su e na
T Caterpillar Catarpillar &2
$1iamna-Newhalen Eiec. 320 Caterpillar kata o5 & 24,301 gal 24,301 gai 19,555 gal ——
320 &3 &5 18,392 gai 18,392 gal 40,189 gal 12,000
320 o &5 10,468 gak 10,458 gal 17,244 gal
HeGrath Light & Fower 3 K 200 DISA you Lat@rpallar Catergillar
00 0398 no Caterpillar Caterplllar a0 8o Fo,Go0 gal T 000 gal L14,060nr gal
Noaa Joant Utility 300 71 E
800 Fbie rarue 77 T, i)
&00 74 e 020
200 7%
Fulican Seafoads, Inc. 2 X% L D3I3 no Caterpaitar Caterpilla A i e
100 D343 Uaterpillar Caterpillar *
200 D340R Laterpaitar Caterpiliar
2as 127 Detrort Dotroit
Tanana Fawer Go., Inc. TS0 397 yas ratérprllar Caterpiliar & s 82,9 gal . 8,900 gal 95,2031 gal RO OV
506 398 yes Caterpillar Caterpiljar
aeo 399 o Caterpillar Caterpillar
Tnarnae Bay Fub. Utility 2 % A0 na Cruman ns Har athan
500 D34 yos Caterpillar Catarpillar ECRrt) 4%
VlingitkHaiga Reg. Elec:
Angoon 200 yos Caterpillar Caterpillar 15 s 53,717 gal 53,747 gel  59.8%6 gal e na
300 yos Caterpiilar Kato
230 no Caterpillar Caterpaliar
Hoonah Z A 810 Caterpaliar hato &5 &5 109,240 gal 109,280 gal 114,266 92l o
take a0 vex Catergiklar Kato i & 93,920 gal 93,121 gal 133,352 gal oo
Sond ) yas Caterpiliar Kata
430 no Caterpillar sata
Flawack J00 ves Caterpallar hato P &5 74,4690 gal Y4690 gal BH,9u4 gal na
Z X 500 ne Caterpillar sato
Unalaska, City af 2 X 300 Caterpillar Coaterpillar B [ 1A inume ) FZ-28 i Y
2 X &80 Caterpillar Catarpillar [EINTY. I
&30 Caterpillar Kato
1430 Caterpillar Em
Vakutat Power, Inc. 250 Catérpillar Caterpailar s 44,4060 gak/yr LA qal fyr
37s Caterpillar Caterpiliar
B0 Caterpiflar Caterpildar

80o Chicago Phaumatic



RETURMED SURVEYS FROM A.P.U.C. VILLABES

LOCATION BENSET SIZE:  HADEL
(kb
fkutan, City af 90
0

Alaska Fower & Tel. Ca:

Craig 200

Hydaburg 2173

S1 aguay 200
315
2 x 1230

Bettles Light k Powar Eo 250

2 x soo

Capper Valley Elec. Assn. 597
2624

Lardova £00
730

Egagik Light & Power Ca. 75
75

111anna-Newhalen Elac. 320
320
320

MCGrath Light & Fower X200 0354
HoO ova

Nome Joint Utility 300

Felican Swafoods, Inc. 2 K v D33Y
100 D34x
2o 03408
2a5 1N

Tanana Fawer ta., lnc. 350 397
So0 398
B0 99

Thorone Bay Fub. Utility 2 X =50

0348
1lingrtsHaida Reg. Elsc:

Angoon 200

Haanan 2 A oel0

kake 366

b lawock 300

Unalasia, City of 2 & 300
2 K &00
530
1430

Yakutar Fower, Inc. 2%0
375

800

HECHANICAL PROBLEMS WETH DIESEL ENGINE

te.g. plugged 1niectors, rings SRiCKIRG, @LC.?

COMMENTS Ok SUBGEST 1ONS

{racoamendations, observalions, ofc. #ade OO Kurvey)

Carbon Balld-ip, stach fires, "puking” o1l out stach.

Hanw

farbon butld-up 10 erhaust (Cleanea by 5ir1ling wdhaust wign
hammer .

Actuitar mad bunction

FEIMArY #0Gifw rebualt 1410 mo. auc as & resudt of gen. short
Circult and overspeed of engine.

Nestre

U bW AL 03 COnBuBRt LUG P OBlem due to lack of load

Firet four gensets are used for peaking and standby.

Othur generators are bachwp or peaking.

Luugests changing Lube c1l by the Book religiously.
Hing Nygro-poder 1n susmer, All @igtnes shauld ba operatud st

ot tmm Joading edficiency, put operations dictate load.

Chieck 10T purchising duw type high predsurs
(2onn Decr .

tectore

He rorosacods daily, AOOtRly, b yearly maintenance to alieviate
any problems ancluding that ot running part-load. Shut down
MAILEEGARCe 16 essential DECAWR machinery newds dally care.

Jodul kW GUNE used Only FOC Back- up and scheduled o1l changes.
o far . wo apparent problems fros part-laadiag.

Lo 1 pert-10ad unteds thore is no slterpative. GOOO malntenaih s
B oo and quality oil ¢ fuels will aliow saccessiul 10w 1oeding.

BO ndn vLdial fued deter s, Gon Loadioeg dopends on wet er
avarlaby iy, Wieh Uer e 35 @honal water , bl U1662E ar e shut
0o atandby e opl $6r pRal pUREr . L0 var Lot §ron

25 V4 all wemthe o the yaar .

those 4 @1dS1ce geoorator st Lo be used during susser wonthe
bead 1s Jass

Fetwhdiends corract sizing

Fruaressivee placaing m il prevent ronming weit at less
ihen IO capacity,

Kev omknids Correct w1zing

MIBO per specs

Nt wars: which yenerator figures are for.  Shut doen 16e o1
CHaNgeS and repairs.
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RETURNED SURVEYS FROM  DOTRPF (RS-0 O T2
LOCATION GENSET SI1ZEa STANDBY? DIESEL MANUF. EEN. MANUF. AVE.LOAD AVE. LOAD AVE. LDAD FUEL CONEUM. FUEL CONSUM. MTED ARTIFICIAL
YEARLY Suaner winter summer wintar LOADING?
(kw) ESTIMATE (%) (¢.3) (¥ 2] {as is) fas is) {hours)
MORTHERN REGION:
Chandalar Camp 80 No Detroit Diesel Lima Electric 40 75 i0 gal/sday 12 gal/day No
80 No Detroit Diesel Lima Electric 40 73 10 gal /day 12 gal /day No
Q'Brien Creek 22.50 Na Kohler S0 4000 gal No
Sag River 150 See Coament Detroit Diesal Lima Electric 25 39 125 gal 125 gal 20, 0O No
150 See Comment Detroit Diesel Lima Electric 28 5 125 gal 12% gal No
South Fark 2.350 Kohler 54 4000 gal Yes
Tok 4.70 Yes Witte 75 50 gals
Montana Creek &0 Na Caterpillar 25
i00 Mo Caterpillar
Jim River 1I5 Caterpiilar
135 Caterpillar 35 40
Livengoad 100 John Deere
105 John Deere
Cantwell &0 Caterpillar a7
S0 Caterpillar a7
East Fork 55 Caterpalliar
b0 Caterpillar
Bardiner Creek 30 Caterpillar 70
. 0 in Storage Caterpillar
Central IO Cumming 25
30 Cummins 25
Deitrich 30 Not Used kohler
30 Not Used Fohler
Coldfaat [5<3 Caterpillar
&5 Caterpillar
7-Mile PO Laterpillar
150 Caterpitlar
Steese 22,50 tonlar
Irimms 75 John Deere
75 Jonhn Deere
SOUTHCENTRAL REGLON:
Rewote location 0 Laterpil lar Elec.Machine Mig.Co. 40 [
(name not given) S0 Caterpillar Caterpiliar 25 BURMHD No



RETURNED SURVEYS FROM  DOT&FF {(RS-D O T}

LOCATION (% OF SYSTEM MECHANICAL PROBLEMS WITH DIESEL ENGINE LOMMENTS DR SUGGESTIONS
CAPACITY)

{e.q. plugged injectors, rings sticking, etc.) (list any recommendations, observations, etc. made on surwvey}

NORTHERN REGION:

Chandalar Camp Carban buildup in crankcase ventilation tube aver a period of timg Both engines overhauled in Fall 1984.
0'Brien Creek No major problems with unit.
Sag River None at 18,000 hours RAlternate generators each 10 days. Kecoamend doing a more

thorough power usage evaluation befare camp is built.
South Fork a0 011 seal went out on generator and was repiaced
Tok None

Montana Creek
Jim River
Livengooed
Cantwell

East Fork
Gardiner Creek
Central
Deitrich
Coldfoot

F-Mile

bteese

Ir1mms

SOUTHLENTRAL REL10M:

Rewote location .
(name not given) Larbon bu{ldup
Carbon bujldup
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SUKVEY FURMS FRUM HibiEl LANEQUS SOURCES

(RS—MIS5C. )

FUEL CONSUM,
yearly
{gal)

15,000 gal/7nos.

FUEL CONSUM.
sSummer
tas is)

9.3% gal/hr
0.7 galshe
1.7 galshr

FUEL CONSUIM.

w,.3 galshr
a.7 qal/nhr
1.7 gal/hr

LOCATION GENSET SIZE MODEL LDIESEL MANUF . GEN. MANUF . AVE.LOAD AVE. LDAD AVE . LOAD
yearly summer winter
(kW) (¥ 3] (&) [¥2]
Alexzander Creek 2. Lister 30 - 100 YO — G
{Babbert s Camp) 8.0 Lister 0 9O
12. Lister 0~ 100 I~ 100G
Beaver a0 Jdohn Deere John beere John Deere 2a
125 John Deere John Deere John Deere 20
Noatak 175 1100 Kato [0 75
250 jrledetded Kato S0 75
Takotna ga Deutz kato 25 - S0 S0 - 75
S0 Deutz Fato 25 - 50 o0 - 75
SURVEY FORMS FROM FLSOEL LANEGUS SOURCES (RS-MESC. )
LOCATION FUEL MIEO ARTIF ICIAL HECHANICAL. FROE EMS WITH DIESEL ENGINE
EFFICIENCY thrs.) LOADING?
(kWh/gal)
Alexzander Creek 7.%1 S - 7 years In the past, all of the above {(plugged injectors,
{Gabbert's Camp) 10.9 % - 7 years rings sticking, carbon buildup), plus more.
&.35 S ~ 7 years

Beaver ApProx.Z.67
Naoatak b.1b
11.5

Takotna

Changed to heavy-duty injectors.

COMMENTS OR SUGGESTIONS

for the past five years, | have run the gensel
a5 Close as possible to their rating. This ha
lead to far fewer prablems than in the 10 year
previous to the start of this practice.

first run

This is o new installation, 1 late

January of this year.
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LOCAT10N BENSETY DIESEL, GENERATOR LOW LOAD (X) HONTH OF AVE.FUEL USE MAX.FUEL UBE &OW 3% ENERGY HONTH OF LOW REMARKS

CAPACITY (kW) HODEL MAKE {WEEKLY AVE.) LOW LOADR YEARLY BABIS (lowast afficiency) EFFICIENCY EFFICIENCY (Conmants correspond to gensat on sase line)
(kWH/Qal) MONTHLY BAEIE
{kiH/gal)
Alakanuk 300 D353 Kato 17.30% July ?.10 7.70 19.00% dune
175 A321000 AC (K&R}
358 p3353 Katg Hours sinca last overhauliSol12
Amb ] ar 155 661FA Kato 48.00% July .40 8.80 21.70% Jdune MNew 12/684
153 & 19AF ~00 Kato New /B4
100 11000 AC (KLR)
Anvik‘ 100 11000 AC (KLR) 16.00% July 7.00 &.20 13.30% July Engine Hre.- 13352
30 3500 AC (KLR) Engine Hrs.- 11408
=20 2900 KAME 18 Engine Hrs.- 33209
Chavak 300 DIss Kato 53.80% July 10.00 F.20 22.70% June Englne Hrs.- 28683
160 D342 Kato
3IZ0 DIS3I Kato
Eek 106 D342 Kato 1. S0% July 7.106 6.70 16.30% July
53 3500 AC LKLF) Elactric Governor
Elim 108 D3IAZNA Kato 24.80% July ?.10 7.60 18.80% July Engine Hrs.-4a%1%
123 6851 AC (KKR) Naw — 1/88
75 35060 Kato Engine Hre.- 35835, Installeo used 12/84
Eamonak 175 21000 AL (K&R) 23.70% June 8.10 7.B% 19.30% HMay Engine Hrs.— 22849, Overhaul 13/14/80
300 o353 Kato
300 DISIE Kato
Gambell 160 D342 Kato 44407 Jung 10.10 9.50 23.50% April August Engine Hrs.- 20334, Overhaul /21780
25¢ 23000 Norvood Overhaul 5/21/82
300 DE53 Kato
Goodnews 100 11-16280 Kata 35.T0% June .20 8.20 20.20% May Engine Hre.- 23, Overnaul 3/9/78
Bay 75 3012321 Kato Overhaul B/20/83
Grayling =0 3500 AC (K&R) 24.80% July 7. 40 B.60 21.20% March Engine Hre.— 344613, Overhaul 3/8/78
75 3500 AC (KER? Engine Hrs.- 345913, Overhaul 7/20/81
125 &B31 AC (K&R)
Holy 140 D3I527 Kata 23.00% July 8.00 7.30 18. 00% August
Cross 1235 &B831 AC (K&R)
Hooper 175 2100MK1 1 AC (K&R) 28.G0% July 10.80 F.80 24. 207 Juna,July Engine Hrs.-18463, Overhaul 5/3/7&
Hay 300 D353 Kato
00 3412 Kato
Husl:a S0 3I[00 AC (KAR) 25.80% July ?.30 8.30 20.50% May Engine Hrs.-213%988, Ovarhaul 10/2&/80
75 &-71 Kato Engine -33754, Overhaul =/25/82
155 3306 DITA Kato - Engine Hrs.- 3, New 11/84
kaltag 105 av-71 Kato 38, 10% July 9.26 B.00 19.8O% June
105 Bv-71 Kato Engine Hre.-21002%, Qvartaul 7/8/81
155 b&174 Kato Enging Hré.—1
Kiana 250 DISIE Kato 19.50% June 10. 60 8.50 21.00% Novenber
300 D3S3E Kato Engine Hrs.—-2184%, Overhaul 2/11/873
100 11006 AT (KLR) Engine Hrs.-20792, Qverhaul &/10/74
225 3406 Kato
Kivalina L&O D342 Kata 28. yan June -1 8.00 19.BOL June Engine Hrs.-20787, Qvertaul 12/10/79%
300 D353 Kato
1350 &519A Lima Engine Hre.-39 (new unit)
koyuk 120 &B51 Kato 30.70% June .40 8.50 21,007 June
105 &B851 AC (KuR) . Englne installed /85
75 3500 KAMAGLE Engine Hrs.-3850%5, Ovarhaul 3/10/B0
Lowar 140 D34z Kato 33704 May 9. 40 68.00 19.80% July
Halskag L&0 pP342 Kata
Marshall 150 4851 AL (KER) 22, 70% July 9.46 8.00 19.80% July Start-up date: 4/7/84
110 5851 Kato Start-up dater 4/12/84
Makar yuk 75 3500 AC LK&RD 24, 20% July 9.80 8.40 20, 70% June
190 &B51 AC (KER) ) In service 1/684
100 4651 KARAG i 8 ! In service 1/64
Hinto 0 3304 Kata 24.90% June .50 &.80 16.80% Juna in service B/11/84
78 &-71 EM BEMACI1 .
85 IDOO Kato

: Engine Hrs.-28774, Overhaul 3/19/83



Mountain
Villagse

New
Stuyahok

Noatax

Naor vik

Mulato

Nunapitchuk
od
Harbor
Filot
Station

Quinhagak

Savaonga

Scamacn

Bay

Emlawik

Bhageluk

Shaktooalik

Shishmaref

Shungnak

St. Marys
St.

Michasl

Stebbins

Tagi ak

Toksiogk
Eay

Tununak

Wales

300
440
105
150
S0

160
115

175
300

300
175

1968
265

155
155

10
150
160
150
k-
250
100
110
105
230
100
73
75
kel
S0

300

105
175

600
400
300
105
160
150

125
110

300
140
300

150
150

125
123
e

105

50

3432
D353E
3312

B8V~-71
4-71

D342
11000

D342
3J412
3412

DIASE
D342

D3IS3E

D353
D3ISI

33068
33068

£831
D342
AT19A

D342
ALLFA
3500

frad.xd
11000

&=71
4-71
Bv-71

D353
D333
11000

2900
3IT00
3500

3500
&£851
2900

D353
D353

Bvy-71
34068

D398
D378
0333

av-73
&35]
D352

6831
11060
&=71

P33
D3B3
D342

D333
4351
6851
6519

6351
4331
%00

sv-71
3500
4-71

Kato
Kato
Kato

Kato
AL (KLR)
Kato

Kato
Kato

Kato
Kato
Kato

Kato
Kato

Kato

Kato
Kato

KAMAG1E

Kata
Katp

Katao
Caterpillar

Katog
Kata
Kato

EM
ACIKLR)
Kato

K&R
AC (KER)
KAMAG1B

Kato
Kato
Kata

Kato
AC (K&R)
AC (KER)
Lima

AC (KKR)
ACIKER)
AC(K&R)

Kato
Kato
Kato

27.90%

F4.00%

28.10%

24.00%

14.30%

19.20%

27.70%

1B.00%

35.30%

29.00%

14,504

23.50%

N/A

29.30%

51.40%

24.00%

30, 00%

14.00%

16.00%

100400

28.00%

Juna

June

July

July

June

Suly

Juna

dJune

March

July

ARpril

dJuly

July

June

Juna

June

August

July

September

July

July

Juna

12.10

10.90

9.460

10.30

%.30

8.40

B.10

11.00

10.40

7.00

9.06

8.00

B. 1

8. 20

8.30

&£.80

&.30

&.70

27.20%

14.60%

1B8.00%

Z7.20%

19.30%

19.30%

22.70%

22.50%

20.20%

25.70%

17.30%

20, 50%

T17.30%

18.30%

22.20%

19.80%

21.350%

26.00%

20, 20%

20,850%

14, 8%

16.50%

April

Saept. ,Nov.

July

June

June,Juty

Decasber

Juna

June

August

June

June

Juns

June

June,August ,
Septanber

Juna

June

Octobar

July

June

dune

August

November

In service 4/14/84
Engine Hrs.-18&14, Overbaul 4/6/80

Engine Hrs.-14385, Overhaul 3/15/7%9
In service 12/684

Engine Mrs.-21980, Overhaul B/1/83
Engine Hrs.-1%257, Ovarnaul 312/27/79
Enging Hrs.-22247, Overhaul 5/15/81

Not in service.
In mervice 4/84

Engine Hrs.-3I7325, Overhaul B/30/82
£ngine Hrs.-17959
Engine Hre.-20499

Engine Hre.-66382, Ovarhaul 3/7/80
Neads Overhaui

Engine Hrs.-25708, Ovarbaul 2/22/78
Engineg Hrs.-47933, Overhaul 9/23/83
Engine Hrs.-i4782, Overhaul 10/16/74

Engine Hrs.-45125, Overhaul 12/29/83

Engine Hrs.-20095, Overhaul 4/28/76

Engine Hre.-29703, Ovarhaul 4/24/81
Engine Hré.-40399, Overhaul 3/24/83
Engine Hrs.-38423, Ovarhaul 4/3/83

Engine Hre.~31491, Overhaul 8/1%/81
Engine Hre. -3 (in service 10/20/84)
Engine Hrs.-34375, Overhaul 12/14/79

New engine - 11/84

Engine Wrs.-2B8766, Gverhaul &/10/82

Engina Hrs.- 10883, Ovarhaul &/2/83

New unit with electric governor.
Engine Hrs.—6412, Overhaul 12/14/83
Engine Hrs.-1X77

Englng Hrs. -6707 Overhaul 10/20/81
Engine Hrs.-14B889, Overhaul 4/8/B0
Engine Hre.-13%64, Overhaul 3724780

in service B/17/84
In service 7/26/84
Not yet installed

New (U hrs)
New (O nrs)
Engine Hrs.-32499, Qvarhaul 10/2/80

Overhaul 1/15/84
Engine Hrs.-32499, Overhaul 4/25/80
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PLANT OPERATING LOG
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v:LLAGEMLLL___Dwing Week Starting MONDAY - Mortdl ittt @ veur T ALASKA VILLAGE ELECTRIC GO-OPERATIVE, INC.

entries THREE TIMES DAILY. After ion this log must be placed in mail Lo AVEC Headquarters or Monday morning - DO NOT DELAY!

H 1 Check plant regularly and make all requi
READ INSTRUCTION FILLIN ALL REQUIRED INFGAMATION
- pr uN/no,c_.:.-y;:a::’.'ez: N S8 &8f s/ 8l&[ 8 [ &8
& - (B0 - e
“woke. |, § g /& N e[b /= gz |2
§ - BLUE §§5“ﬂ:- 4 g g w S w |5 |55t ;“75 g ;3
25 of Souex [Z5EE12/28( 8 [ [Felfes [ 8 (.58 |8 LS55 EE (838 13 /538 |f %
£88 (85 |5/3 §5£2/85] 5 2 [48/881F | 5|4 B[SE[5,/8 $30£38 (3 [o3s £ 585 |5 3¢
sez (81518 )sl [,] [55221518]8 [58]85/52/55/588/52/35/28] ¢ 5% 158 5 lselsdlzels | £ 3% [5:2) 8
£55 [518/8/215/8]5]2°35/55] 5 35/35/58/e5/u8lz8]28(5 2/ & 58 (53] 5 |23/2893(5 (8] 555 [355) ¢
385 (212 (2/5]5(glz]e 712|231 % [58/88/58(55/58/35/82/35/5 ¥ (585 |T2(85[F2(23/8 | 382 [353] §
camvoven | ] WSASAIL | whd ¥ 257U 7 2179 0.32 3372060 WsolF5 200 7¢ 178 p<
[ 124k Ll syl WL Lo |ISMTaidZ : 1 )g 9, 2ot U221 L p ligoli o g0 [20 1867 28] i
e P ~ i Yo b € NSl T J 25 UOLC|L o MR pN25 W25 |35 (86 | | B7ZIZZU47 s,
“Date £t Wi P7A[0h e W72 UBlIAd7 s lg TG 3ot s Mgall2oll2 212182 1 15|
vALO|58e W &5 sh7a 2 £ 128 4,2 % 34155 2J|8d 174 (3515711 _ 5
7070 w9l [iwlean7 2 {25 .3 _ghlealh o idgellpsiioo| 18|72 [t BIZIE9 T2 .5
Tueson FAIINE (57 ydl9au 7 412 A, 29 1943 p o B0 ||o|22 75| ’
N T AT 0727 [3370F7 Z 4. 24 H %0 Y9075 o1 301 72178 5y,
5PILEI5H| 1] H?jj’_ﬁ!ﬂfﬂlz Z12 oA Pl MaRlap 273 725 |78 BFsdod i 3y 17 5]
weonegop LY U750 \izslgd iz ' g7 Lﬁrlﬂa I ZACTAVI VY]
T AT | 7 23 [z W 2. 230k (a0 0230172 11 1 453
SRR N7 27 Wsalisl 7 203 A 2 XDhsy g Wst\so 126 25 75 98 BIETIEST 7S
THURSGYY, % 0¥d TR G0N d 1y . 2 WA o915 |36\ 74 (78 .3
(7 52~ 47 5¢ Eailfold 7 7] 2L §dss 150175 baldAles ] | | ES
i 53l W7 b3 g5l 7 / 0, 25 brvad\ls hiyallos[5|3alao] B72672 [‘{A%z
rruoaty g L P70 158 L Y ANATS 7LV 5] 4,3 i lzo_ldinéa gog dp XX 253
A 70| 50 v 07 4 {51740 7 g3 . Ut PbTde g Uil 25 alde i 5ol 105
) 7 aplled13 L v RN L] FRE 5094 1a.3 1i4)6s 1450 0§14 4}3 ‘-3"_;?‘{5?3104- 133 1) ¢
a4 FRIES I K79 (1819497 o Ry 5098 | 0,32 Baral \pe YEO190 |9 0148 ye
AR T i VA T e [y e s at s at s (2 vl {1 e &
|3 { { _ 099 | 0.49 4y NG5 3095 1715 154 5 YIIEN ¢lz
SuNDA 2Ry e Y57 WHIY 4% o @ fi00 | 2.3" [Wi0dfo14r0i2 120145 L,sjt} V{al b
] <
7 N/ FILL IN ALL REQUIRED INFORMATION ON BACK SIDE OF THIS LOG
PLANT INSPECTION DATE - 00 NOT WORK ON HOTWIRES — SHUT PLANT DOWN r;/?) ‘/-C)() .,q 6
AND LOCK DOOR WITH YOUR OWN LOCK. CARRY OVER — EACH TIME YOU START A NEW WEEKLY LOG c(éPv DOWN
THE LAST LOG ENTRY FROM PREVIOUS WEEK.

UTILITY BOARD/COUNCIL INITIALS
KEEP WEEDS OUT BACK 10 FEET ARDUND POWERHOUSE & TANKS. MAINTAIN A CLEAN, SAFE PLANT, INSIDE AND OUT, THAT YOU CAN BE PROUD OF. USE AVEGC STANDARD REQUISITION FOR ALL FARTS & MATERIAL ORCERS.
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APPENDIX I

BAR GRAPHS FOR AVEC VILLAGES
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