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EXECUTIVE SUMMARY 

This Conceptual Design Report (CDR) was prepared by CRW Engineering Group, LLC. 
(CRW) for the Alaska Energy Authority / Rural Energy Group (AEA).  The purpose of 
this study is to provide a conceptual design and construction cost estimate for 
upgrading electrical power generation and distribution systems for the community of 
Port Heiden, Alaska.  The City operates the local utility and will be the only participant in 
this project. 

Existing Conditions 

Representatives from AEA, CRW and Electric Power Systems Inc. (EPS) conducted 
site visits on June 19, 2003 and October 7, 2004. During the initial site visit AEA Project 
Manager Lenny Landis met with local leaders to discuss the Rural Power System 
Upgrade (RPSU) program policies and goals.  CRW engineer Karl Hulse and EPS 
engineer Jim Hall documented the existing electrical distribution system and power 
plant facilities, evaluated the potential power plant site and exchanged ideas with local 
operators regarding operation and maintenance of the existing and proposed facilities.  
During the follow up site visit AEA and CRW representatives held a second meeting 
with local leaders to confirm project objectives, installed wind monitoring equipment on 
an existing community-owned wind turbine and performed a limited geotechnical 
investigation at the proposed power plant and wind turbine sites using the City’s back-
hoe.     

Port Heiden’s electrical distribution system consists of approximately 24,000 feet of 
three phase and 16,000 feet of single phase underground, direct bury primary voltage 
cable.  The primary line operating voltage is 12,470/7200 grounded wye.  The majority 
of distribution system components are approximately 20 years old, although some 
buried components might be significantly older. Outages are a common occurrence and 
are likely the result of damaged insulation and corrosion of the buried conductors. Over 
the years, long sections of buried primary voltage line have been “repaired” by laying 
new cable directly on the ground surface to bypass the failed section of buried line. 

All existing transformers, including thirteen 25 kVA single phase and five 150 kVA three 
phase units, are severely corroded and are at the end of their useful design lives.     

The Community’s existing power plant, located approximately 500 feet west of the 
Meshik Subdivision (Figure 2), is a relatively new, metal-framed building that doubles as 
the City’s fire station. The structure has a concrete slab-on-grade foundation, overhead 
garage doors and a separate room for the diesel generator cooling system; the plant’s 
rated power generation capacity is 420 kilowatts (kW) from a combination of two 
generators (one 230 kW Cummins and one 190 kW John Deere unit).  The 480 volt 
switchgear includes a breaker for each generator unit, and a breaker for the single 
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feeder line to the three phase, wye-wye connected, 150 kVA pad-mounted step-up 
transformer located in front of the building. Currently, no heat is recovered from the 
generators. 

The existing power plant facility is in fair overall condition.  The Cummins gen set has 
high hours but continues to operate reliably.  The John Deere genset, which was 
purchased by the City in 2005 via a loan from the Alaska Industrial Development and 
Export Authority (AIDEA), looks to be in excellent condition.  However, a qualified diesel 
generator mechanic should inspect both generators prior to considering them for reuse.  
In particular, the generators should be checked for possible damage incurred due to the 
existing wye-wye step up transformer configuration; this configuration exposes the gen 
sets to potentially damaging shock loads whenever the distribution system experiences 
a fault (severed conductor, failed transformer, etc).     

Recommendations 

Power Plant 

Due to the age and questionable condition of the power generation and switchgear 
components, and the inherent dangers associated with co-location of the power plant 
and fire hall, it is recommended that a new dedicated power generation facility be 
constructed at the site selected by the community during the initial field inspection.  The 
site is located near the existing City shop, approximately 200 feet south of the school.  
The site is owned by the City; the site’s close proximity to the shop and school provides 
opportunity for beneficial use of recovered engine heat. 

The proposed diesel power plant consists of a 16-foot x 42-foot module which will be  
pre-fabricated in Anchorage and shipped with all motors, switchgear and other 
components already installed. The plant will house three diesel generators with a 
combined capacity of 460 kW (two 190 kW and one 80 kW genset) and include room for 
a fourth generator in the future.  The planned switchgear will incorporate remote 
monitoring capabilities and allow for seamless integration with future wind turbines or 
other alternative energy technologies.  A heat exchanger at the plant combined with 
buried, insulated hydronic lines will allow for recovered heat from the engine jacket 
water to be utilized at the school and/or city shop. 

Fuel for the plant will be stored in an existing 12,000-gallon, double walled intermediate 
tank currently located adjacent to the existing power plant building.  The intermediate 
tank will be relocated to the proposed site and filled periodically via a City-owned fuel 
truck.   

Electrical Distribution System 

Based upon observations made during the site visits, upgrades to the community’s 
electrical distribution system should include: 
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• Replacement of all exposed primary voltage cable (approximately 3,000 feet 
total) and select repair of buried portions of primary voltage distribution system. 

• Replacement of all exposed secondary voltage cable (approximately 1,000 feet 
total) and select repair of buried portions of secondary voltage distribution 
system. 

• Replacement of all existing pad-mount transformers in the community (13 single 
phase and 5 three phase) with new marine grade units. 

• Replacement of approximately 30 residential electric meters and boxes. 

• Disconnection of electrical service west of the bulk fuel tank farm to reduce line 
losses and help balance system loads.  

All exposed electrical cable will be replaced with new, code compliant buried cable.  
Existing buried cables will be located, tested for ground faults and repaired as 
necessary.  All new conductors will be installed within NEC approved conduit. 

Schedule and Cost 

The proposed project schedule, subject to availability of funding, calls for design and 
permitting during the spring and summer of 2006 with construction beginning in the fall 
of 2006.  It is anticipated that all construction will be complete by fall 2007.   

The total cost of the proposed diesel power system including design, supervision, 
construction, inspection, permitting, and insurance is estimated to be $1,649,000.   
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1.0 INTRODUCTION  

1.1 PURPOSE 

This Conceptual Design Report (CDR) was prepared by CRW Engineering Group, LLC. 
(CRW) for the Alaska Energy Authority / Rural Energy Group (AEA).  The purpose of 
this study is to provide a conceptual design and construction cost estimate for 
upgrading electrical power generation and distribution systems for the City of Port 
Heiden (City), Alaska.  The City operates the local utility and will be the only participant 
in this project. 

1.2 COMMUNITY OVERVIEW 

Port Heiden is located at the outlet of Meshik River on the north side of the Alaska 
Peninsula, approximately 424 air miles southwest of Anchorage (Figure 1).  Local 
community organizations include the City of Port Heiden, and the Native Council of Port 
Heiden.  Regional organizations include the Bristol Bay Native Corporation, SECAP (a 
regional alternative energy organization) and the Lake and Peninsula School District.   

The current population of Port Heiden is approximately 90, (estimated by State 
Demographer).  The majority of residents within the community are Alutiiq Alaska 
Natives. 

Based upon the U.S. 2000 Census, there are 56 total housing units in the community, 
including 15 vacant structures.  The majority of homes are heated with oil stoves. 

All community and residential buildings receive electricity via a partially buried 
distribution system fed by a diesel generator power plant, which is owned and operated 
by the City.   
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2.0 SITE VISITS AND COMMUNITY INVOLVEMENT 

2.1 SITE VISIT 

Representatives from AEA, CRW and Electric Power Systems Inc. (EPS) conducted 
site visits on June 19, 2003 and October 7, 2004. During the initial site visit AEA Project 
Manager Lenny Landis met with local leaders to discuss the Rural Power System 
Upgrade (RPSU) program policies and goals.  CRW engineer Karl Hulse and EPS 
engineer Jim Hall documented the existing electrical distribution system and power 
plant facilities, evaluated the potential power plant site and exchanged ideas with local 
operators regarding operation and maintenance of the existing and proposed facilities.  
During the follow up site visit AEA and CRW representatives held a second meeting 
with local leaders to confirm project objectives, installed wind monitoring equipment on 
an existing community-owned wind turbine and performed a limited geotechnical 
investigation at the proposed power plant and wind turbine sites using the City’s back-
hoe.     

Copies of site visit reports are provided in Appendix A.  A map of the community is 
shown on Figure 2. 

2.2 CONTACTS AND COMMUNITY INVOLVEMENT 

Project and background information were obtained from the entities listed in Table 1. 

Table 1 − Contact Information 

Entity Contact Address Phone Number 

City of Port Heiden Marc Welbourne 
(Mayor) 

P.O. Box 49050 
Port Heiden, AK 99549 

907-837-2209 (ph) 
907-837-2248 (fx) 

Native Council of Port 
Heiden 

Henry Matson Jr. 
(President) 

P.O. Box 49007 
Port Heiden, AK 99549 

907-837-2296 (ph) 
907-837-2297 (fx) 
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3.0 APPLICABLE REGULATIONS AND CODES 

The proposed improvements must be designed, constructed and operated in 
accordance with applicable sections of the following state and federal regulations: 

• State of Alaska Fire and Life Safety Regulations, 13 AAC 50. 

• 2003 International Fire Code, as adopted by 13 AAC 50. 

• 2003 International Building Code, as adopted by 13 AAC 50. 

• U.S. Environmental Protection Agency EPA Oil Pollution Prevention Regulations, 
40 CFR Part 112. 

• Alaska Department of Environmental Conservation Air Quality Regulations, 18 
AAC 52. 

• Regulatory Commission of Alaska (RCA) Certification, 3 AAC 42.05.221. 

• National Electric Code, NFPA 72 

• National Electric Safety Code, ANSI C2 
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4.0 EXISTING POWER GENERATION AND DISTRIBUTION 
FACILITIES 

4.1 DESCRIPTION OF EXISTING FACILITIES 

Visual inspections of Port Heiden’s electrical distribution and power generation systems 
were conducted during the initial site visit.  The following sections include descriptions 
of each system and pertinent field observations. 

4.1.1 Power Plant 

The Community’s existing power plant, located approximately 500 feet west of the 
Meshik Subdivision (Figure 2), is a relatively new, metal-framed building that doubles as 
the City’s fire station. The structure has a concrete slab-on-grade foundation, overhead 
garage doors and a separate room for the diesel generator cooling system (Photos 1 
and 2); the plant’s rated power generation capacity is 430 kilowatts (kW) from a 
combination of two generators (one 230 kW and one 200 kW unit).  The 480-volt 
switchgear includes a breaker for each generator unit, and a breaker for the single 
feeder line to the three phase, wye-wye connected, 150 kVA pad mount step-up 
transformer located in front of the building. Currently, no heat is recovered from the 
generators. 

4.1.2 Distribution System 

The existing underground electrical distribution system was inspected during the initial 
site visit, and the conditions of all visible appurtenances were documented.  Port 
Heiden’s electrical distribution system consists of approximately 24,000 feet of three 
phase and 16,000 feet of single phase underground, direct bury primary voltage cable. 
The primary line operating voltage is 12,470/7200 grounded wye.  At least three 
different types of #2 aluminum primary conductors are present in the distribution 
system, including two bare concentric neutral types (with 175 and 220 mils of XLPE 
insulation respectively) and a third, jacketed concentric neutral type, with 220 mils of 
insulation. Conductors of each type were observed at above grade connection points 
throughout the system; other types of conductors may also be present.  Secondary 
voltage and service conductors are reportedly aluminum direct bury triplex and 
quadraplex types, for single and three phase lines respectively.  Primary and secondary 
conductor sizes and configurations should be verified by the installer prior to 
procurement.  

Other distribution components include thirteen 25 kVA single phase transformers, five 
150 kVA three phase transformers, and approximately 60 socket-type residential 
electric meters.  These components were reportedly installed with the original buried 
system.   
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4.1.3  Equipment Suitable for Reuse 

Portions of the existing buried distribution system may be suitable for continued use.  
The actual extent of reusable conductor should be delineated by the electrical installer 
prior to beginning procurement.  Many of the existing residential meters and meter 
bases also appear to be suitable for re-use if properly cleaned.  The existing 12,000 
gallon intermediate fuel storage tank at the power plant was installed as part of the AEA 
bulk fuel upgrades project and is suitable for reuse (Photo 3). 

4.2 EXISTING POWER GENERATION CAPACITY AND DEMAND 

There are two diesel generator sets within the existing power plant, with a combined 
potential capacity of approximately 420 kW.  Individual generator capacities include: 

• Unit 1- Cummins Generator and Engine 

 230 kW, 480 volts, 1,800 RPM 

• Unit 2- Magnaplus Gen / John Deere Engine 

 190 kW, 480 volts 

The historical peak demand reported by the community to the AEA was 175 kW 
recorded in the winter of 2000.  Additional community power consumption information is 
provided in Section 5.1.1 Historical Electrical Demand. 

4.3 EXISTING SYSTEM DEFICIENCIES 

The existing power plant facility is in fair overall condition.  The Cummins gen set has 
high hours but continues to operate reliably.  The John Deere genset, which was 
purchased by the City in 2005 via a loan from the Alaska Industrial Development and 
Export Authority (AIDEA), looks to be in excellent condition.  However, a qualified diesel 
generator mechanic should inspect both generators prior to considering them for reuse.  
In particular, the generators should be checked for possible damage incurred due to the 
existing wye-wye step up transformer configuration; this configuration exposes the gen 
sets to potentially damaging shock loads whenever the distribution system experiences 
a fault (severed conductor, failed transformer, etc).      

The majority of distribution system components are reportedly more than 20 years old, 
although some buried components might be significantly older. Most visible components 
of the distribution system are in poor condition.  All pad-mounted transformers exhibit 
severe external and interior corrosion and/or physical damage, and are at the end of 
their useful design lives (Photos 6 and 7).  No transformer oil leaks were observed 
during the site visit, but several transformer tanks are seriously compromised and oil 
leakage is inevitable if measures are not taken to repair or replace the units. 

Power outages are a common occurrence and are likely the result of damaged 
insulation and corrosion of the buried conductors.   The City has replaced primary and 
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secondary conductors as required over the past twenty years.  However, the majority of 
this work was not done by qualified lineman and the quality of the repairs is suspect.  In 
particular, several sections of primary conductor (totaling several thousand feet) were 
intentionally routed above grade and now rest directly on the ground surface.  Several 
of these high voltage lines cross gravel roadways and are regularly crossed by vehicular 
traffic. It is suspected that typical burial depths for the existing system are less than 12 
inches, providing minimal protection from environmental and/or vehicular traffic related 
stresses.   
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5.0 FACILITY DESIGN AND SITING RECOMMENDATIONS 

5.1 ELECTRICAL CAPACITY CONSIDERATIONS 

Electrical demands in rural Alaskan communities, while relatively small in overall 
magnitude, tend to be more variable than those for larger communities.  This is due to 
dynamic fluctuations in seasonal populations, temperatures, local industrial activities, 
and other factors.  Properly sizing power generation systems for these communities 
requires the integration of hard data, such as historical consumption records, with socio-
economic trends, such as projected housing and population growth, planned 
infrastructure improvements, and the applicability of alternative energy sources and 
emerging energy system control technologies. 

The following sections summarize the historical electrical usage in the community, and 
identify factors such as planned infrastructure improvements, alternative energy 
sources, and shifts in population that were considered in sizing the proposed system. 

5.1.1 Historical Electrical Demand 

Port Heiden participates in the State’s Power Cost Equalization (PCE) Program and is 
required to submit monthly reports to the AEA itemizing a myriad of power system 
related parameters, most notably the quantity of electric power generated and sold, as 
well as peak monthly electrical demands.  Historical PCE report data was analyzed to 
determine trends in the community’s energy consumption.  The historical trend appears 
to indicate that the community’s power consumption has remained relatively consistent 
and averaged approximately 101 kW per year.  Using the historic ratios between 
average and peak loads in the community, the current instantaneous peak is assumed 
to be approximately 160% of the average demand, or approximately 162 kW (Appendix 
B).  Table 2 summarizes the historical power consumption data analysis. 
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Table 2 – Historical Demand Data 

 

Year 

 

Annual 
Consumption (kWh) 

[Column A] 

Annual Average 
Load (kW) 

[Column B] 

Annual Peak Load 
(Dec-Feb) (kW) 

 

Peak Load Factor 
(B/A) 

1998 959,000 110 N/A -- 

1999 950,000* 108 162 1.5 

2000 988,000 113 175 1.6 

2001 993,000* 113 160 1.4 

2002 990,000* 113 N/A -- 

2003 857,000 98 N/A -- 

2004 724,000 83 N/A -- 

2005 630,000 72 N/A -- 

* Value extrapolated from partial year data. 
N/A – Information not available. 

5.1.2 Planned Infrastructure and Capital Improvement Improvements  

Infrastructure improvement projects tend to increase community electrical demands.  
The scope and anticipated impact of planned infrastructure improvements are 
discussed in the following sections.   

5.1.2.1 Water System Improvements 

The City recently completed a Sanitation Improvements Feasibility Study funded 
through a grant from the State of Alaska Village Safe Water Program.  Further, the City 
has secured funding to construct several new individual residential wells, a new 
washeteria/water treatment plant and a community watering point.  These 
improvements, along with possible future sewer and sanitary landfill upgrades, are 
anticipated to boost residential and commercial development within the community, 
causing populations and energy consumption rates to increase.  For the purposes of 
this report it is assumed that an additional 15 kW average load (approximately 130,000 
kWh per year) will be required to support these improvements. 

5.1.2.2 Community Seafood Processing Facility 

Port Heiden is actively pursuing design and construction funding for a new seafood 
processing and cold storage facility.  As currently envisioned, the project would include 
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a 2,000 square foot building complete with drying and flash freezing equipment.  The 
proposed site for the facility is near the proposed power plant location, allowing for 
beneficial use of heat recovered from the plant’s generators.  It is estimated that a 
facility of this type would operate approximately 10 hours a day for 2 months per year.  
Assuming an average demand of 100 kW, the plant would require approximately 60,000 
kWh per year. 

5.1.3 Projected Community Growth 

Historical census data shows that the population of Port Heiden steadily increased 
between 1960 and 1990 at an average rate of 1.6% per year, reaching a peak 
population in 2000 of 119.  Over the past five years, the population has declined to 
approximately 90 residents.  Local leaders attribute this downswing in population to the 
lack of a regional processor for local fishermen to deliver to, and capital improvement 
projects in adjacent communities drawing working age residents away.   

Completion of the infrastructure improvements discussed in Section 5.1.2 is expected to 
increase the availability of jobs and draw residents back to the community; for the 
purposes of this report, an annual growth rate of 1.5% is assumed, resulting in a design 
population of 105 in 2015.  The resulting increase in electrical demand, assuming 5 new 
houses are required to accommodate the added population, is 40,000 kWh per year.   

5.1.4 Projected Electrical Demands  

The energy consumption and average demand estimates for the design year are 
presented in Table 3.  The annual baseline kWh consumption was calculated from an 
average of historical demand values (see Section 5.1.1).  Future values were 
determined by combining the demands due to infrastructure improvements and 
community growth discussed above with the calculated present demand.  The 
instantaneous peak demand in the design year was calculated by applying the peak 
load factor of 1.6. 

Table 3 – Projected Electrical Demands 

Baseline Consumption (2005 PCE Data) 630,000 kWh 

Estimated Increase Due to Capital Improvement and Community Growth

(Sections 5.1.2.1 - 5.1.3))
230,000 kWh 

Estimated Consumption at Design 860,000 kWh 

Average Demand at Design 98 kW 

Instantaneous Peak Demand at Design (PF = 1.6) 157 kW 
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5.2 DESIGN CONSIDERATIONS 

5.2.1 Climate 

Port Heiden lies in the maritime climate zone. Average temperatures range from 50 ºF 
in July to 25 ºF in January.  Precipitation averages 16 inches of water per year, 
including 51 inches of snow. There are frequent winds and severe storms in the winter 
and calm, often foggy weather in summer.  Design snow loading for the community is 
40 pounds per square foot.  Design wind speed is 110 miles per hour, exposure D. 

5.2.2 Natural Hazards 

The potential natural hazards resulting from the community’s physical location are 
numerous including, among others, earthquake, tsunami and volcanic eruption.  The 
potential for flooding at the proposed new power plant site is low.  According to the U.S. 
Army Corps of Engineers (COE) flood management database, no known flooding has 
occurred within the community. 

5.2.3 Geotechnical Conditions 

Geotechnical investigations completed to date include two test holes dug to a depth of 
10 feet at the proposed power plant site using the City’s backhoe.  The soils at the 
proposed site consist of 6 inches of gravel topping followed by 6 to 12 inches of 
organics which are underlain by 8 to 9 feet of silty sand with 1 inch minus broken pumus 
stone to depth.   

5.2.4 Borrow Sources, Ownership, Material Costs 

There are two established local borrow pits - one is owned by the Bristol Bay Native 
Corporation (BBNC) and located in town; the second pit is controlled by the Alaska 
Department of Transportation (ADOT) and is located at the airport (Photo 8).  Both pits 
consist of relatively clean gravels which have been successfully used on multiple road 
and foundation projects in the community. 

Permits and the payment of royalties to the state or BBNC ($1 to $3 per cubic yard) will 
be required for all borrow extraction operations. 

5.2.5 Site Control 

During the site visit, a location for the power plant was identified by the community.  The 
site lies within an un-subdivided, City-owned tract of land located just north of the City 
shop and approximately 300 feet south of the School lot.  A copy of the City’s deed for 
the property is included in Appendix C. 

All distribution system improvements should be constructed in existing rights-of-way, or 
established permanent easements.  If construction activities require crossing private 
land the appropriate easement documents should be prepared prior to construction. 
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5.2.6 Alternative Energy Sources 

Diesel generators are typically considered the simplest and most reliable method of 
power production in rural communities.  However, rising fuel costs and mounting 
regulatory concern over fuel spills and power plant emissions warrant a close evaluation 
of potential alternative energy sources.  With proper planning, design and management, 
today’s alternative energy technologies could reduce the region’s dependence upon 
fossil fuels in the future.  Brief discussions of some fuel-saving technologies are proved 
below. 

5.2.6.1 Wind Turbine Power Generation 

Wind Resource 

The AEA conducted wind resource monitoring in Port Heiden in 2004/2005 and found 
low turbulence winds suitable for development.  The average wind power density was 
found to be 490 W/m2 at a height of 30 meters which translates to a Wind Power Class 
of 5-6 on a scale of 1-7.  A copy of the full wind resource report is presented in 
Appendix D - a copy of the report can also be reviewed at 
http://www.akenergyauthority.org/programwind.html.  AEA input this resource data into 
a wind analysis program and developed power production estimates for various wind 
and wind/diesel hybrid systems.  Power production estimates for five production model 
wind turbines are presented in Table 4. 

Table 4 – Wind Turbine Power Production Estimates 

Turbine 
Rated 
Energy 

Output (kW) 

Annual Energy 
Production Per 

Turbine 
 (kWh) 

Gross Capacity 
Factor 

Annual Fuel Displaced 
(at Diesel Efficiency of  

14 kWh/gal) 

Bergey 
10 kW 10 23,300 27% 1660 

Entegrity 
E15 15 171,800 30% 12273 

Northwind 
100 100 276,100 32% 19718 

Furlander 
100 100 337,800 39% 24125 

Vestas 
V27 250 718,800 36% 51342 

 

The added capital cost of purchasing wind turbines, coupled with Port Heiden’s 
relatively low energy demand, reduces the long term economic viability of multiple wind 
turbine / diesel hybrid systems in the community.  Further, based upon the limited 
selection of production model wind turbines less than a megawatt in size, the majority of 
single turbine wind / diesel configurations do not displace enough diesel fuel or reduce 
diesel engine run times sufficiently to compete with diesel-only or multiple turbine hybrid 
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systems.  Based upon AEA’s computer model analysis (Appendix D) a high penetration 
wind / diesel hybrid system including a single, remanufactured, 250 kW wind turbine 
(Vestas V-27 or equal) has the best potential for long term economic viability in the 
community. The initial construction estimate for the wind portion of a single turbine 
design, if built in conjunction with the diesel power plant, is approximately $650,000.  
Modeled with medium to high future fuel costs, the initial investment for a single turbine 
would be recovered in approximately 15 years.  Multiple wind turbine scenarios 
generally provide better power quality and allow for wind power production to continue 
when one turbine is down for maintenance or repairs.  Integrating multiple wind turbines 
into the Port Heiden generation system would cost from $1 to $1.5 million.  

These cost estimates are based upon limited computer modeling and field 
investigations.  A detailed geotechnical investigation is necessary to prepare foundation 
designs and better quantify the costs prior to construction. 

Port Heiden has a good wind resource.  However, due to limited funding and the 
additional capital costs associated with adding wind are prohibitive at this time.  If the 
City is able to secure additional funding for the wind system then AEA could more easily 
support design and construction activities.  The $650,000 to $1,500,000 needed for a 
wind-diesel system could come from federal or state grant agencies or regional entities 
interested in community sustainability and economic development.     

5.2.6.2 Heat Recovery 

Heat recovery technology, sometimes referred to as co-generation, provides a means of 
reclaiming energy lost to heat during the burning of fossil fuels.  Co-generation systems 
in rural Alaska typically consist of a heat exchanger connected to the liquid cooling 
system of power plant diesel generators.  The exchanger draws heat from the engine 
cooling system to supplement heat-reliant processes in the power plant and adjacent 
buildings.  Common implementations include pre-heating hydronic system return water 
to reduce boiler firing frequency, and heating raw well water to make treatment easier.   

No heat is recovered from the generators at the existing power plant.  As currently 
envisioned, the new diesel plant will incorporate a co-generation system to supplement 
the heating systems in the school and city shop, and provide beneficial heat to the 
future fish processing plant. 

5.2.6.3 Geothermal 

Although the potential for geothermal power production may exist in the region, no 
studies have been conducted to evaluate the feasibility of harnessing geothermal 
energy to date, and the City has no plans of pursuing such an investigation in the future. 
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5.2.6.4 Hydro-electric 

Hydro-electric power generation would probably involve the installation of remote hydro 
turbines and dams, and require relatively long electrical transmission lines.  No known 
studies have been conducted to evaluate the feasibility of hydro power generation in the 
area, and the City has no plans of pursuing such investigations in the future. 

5.2.6.5 Solar Photovoltaic Power 

The typical solar energy system consists of multiple arrays of photovoltaic panels 
situated on top of buildings, towers or other relatively high structures.  The fact that 
sunlight intensity varies from minute to minute due to changes in cloud cover, smoke 
from fires, blowing dust etc., requires that most solar systems have substantial battery 
storage.  Due to the dramatic solar radiation fluctuations in northern latitudes and the 
practical limitations of storing and disposing of battery banks, solar systems are rarely 
capable of providing more than a minor amount of the total power necessary for a 
community.  However, residential scale solar installations may be capable of meeting 
essential household electrical demands during the summer months. 

5.3 PROPOSED UPGRADES 

5.3.1 Scope of work 

The proposed scope of work is listed below. Detailed discussions of each proposed 
upgrade are provided in following sections.  Conceptual design drawings for the 
proposed upgrades are provided in the appendices. 

• New diesel power plant consisting of a 16-foot X 44-foot pre-fabricated module 
with a total rated capacity of 460 kW.  The planned switchgear will incorporate 
remote monitoring capabilities and allow for seamless integration with future wind 
turbines or other alternative energy technologies.     

• Approximately 500 feet of buried, insulated, circulating hydronic line and 
appropriate heat exchanging components to allow for recovered heat from the 
power plant’s engine jacket water to be utilized by the school and/or City shop. 

• Replacement of all exposed primary voltage cable and select repair of buried 
portions of primary voltage distribution system (approximately 3,000 feet total). 

• Replacement of all exposed secondary voltage cable and select repair of buried 
portions of secondary voltage distribution system (approximately 1,000 feet total). 

• Replacement of all existing pad-mount transformers in the community (13 single 
phase and five three phase) with new marine grade units. 

• Replacement of approximately 30 residential electric meters and boxes. 
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• Disconnection of electrical service west of the bulk fuel tank farm to reduce line 
losses and help balance system loads.  

5.3.2 Power Plant Upgrades 

Due to the age and questionable condition of the power generation and switchgear 
components, and the inherent dangers associated with co-location of the power plant 
and fire hall, it is recommended that a new dedicated power generation facility be 
constructed at the site selected by the community during the initial field inspection.  The 
site is located near the existing City shop, approximately 200 feet south of the school.  
The site is owned by the City; the site’s close proximity to the shop and school provides 
opportunity for beneficial use of recovered engine heat. 

The proposed diesel power plant consists of a 16-foot x 42-foot module which will be  
pre-fabricated in Anchorage and shipped with all motors, switchgear and other 
components already installed. The plant will house three diesel generators with a 
combined capacity of 460 kW (two 190 kW and one 80 kW genset) and include room for 
a fourth generator in the future.  The planned switchgear will incorporate remote 
monitoring capabilities and allow for seamless integration with future wind turbines or 
other alternative energy technologies.  A heat exchanger at the plant combined with 
buried, insulated hydronic lines will allow for recovered heat from the engine jacket 
water to be utilized at the school and/or city shop. 

Fuel for the plant will be stored in an existing 12,000-gallon, double walled intermediate 
tank currently located adjacent to the existing power plant building.  The intermediate 
tank will be relocated to the proposed site and filled periodically via a City-owned fuel 
truck.   

5.3.3 Distribution System Upgrades 

5.3.3.1 Tie In to Existing Distribution System 

The proposed power plant will have a single 3-phase feeder which will tie into a new 
pad-mount, step-up transformer installed adjacent to the module.  New buried 
conductors will connect the step-up transformer to the community’s existing electrical 
grid. 

5.3.3.2 Transformers 

The community’s current electrical distribution system includes thirteen single-phase (25 
kVA) and five three-phase (150 kVA), pad-mounted transformers with load break 
primary bushings and a feed through bus on the single phase units.  As previously 
mentioned, all transformers have surpassed their useful lives and should be replaced.  
Marine grade, pad-mount transformers with stainless steel tanks and fiberglass or 
stainless steel enclosures are recommended for all new units. 
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5.3.3.3 Primary Voltage Distribution System Upgrades 

All exposed direct-bury cable should be replaced with code-compliant conductors.  All 
buried cables should be located and tested for current leakage.  Lines that fail the 
continuity tests should be repaired.  All new conductor will be installed within NEC 
approved conduit. 

5.3.3.4 Secondary Voltage Distribution System Upgrades 

All exposed secondary conductors should be replaced (approximately 1,000 feet); all 
buried secondary conductors should be located and integrity tested prior to final design 
and repaired as necessary.  All new secondary conductor will be installed within NEC 
approved conduit. 

5.3.3.5 Service Connections 

All existing meters and sockets should be cleaned and tested.  It is estimated that 50% 
of the meters and sockets will require replacement (approximately 30 new installations). 
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6.0 PERMITTING 

6.1 GENERAL 

This section describes, in broad terms, the permitting methodology successfully used 
for past RPSU projects in similar communities.  Any future addition of wind energy 
components will likely require additional review by the U.S. Fish and Wildlife Service, 
the FAA, the Coastal Zone Management Program and, depending upon the selected 
sites and access road alignments, the Corps of Engineers. 

6.2 COASTAL ZONE MANAGEMENT 

Projects for communities in coastal regions, such as Port Heiden, must complete a 
Coastal Project Questionnaire in accordance with the Alaska Coastal Management 
Program.  The questionnaire is submitted to the State of Alaska Department of Natural 
Resources, Office of Project Management and Permitting (ADNR).  The ADNR reviews 
the questionnaire and assists in identifying required permits for the work.  The ADNR 
review and public comment periods typically takes 60 days or more to complete. 

6.2 FIRE MARSHALL REVIEW 

Before construction of the new power plant begins, a set of stamped construction 
drawings must be submitted, along with the appropriate fee, to the State of Alaska, 
Department of Public Safety, Division of Fire Prevention (Fire Marshal) for plan review 
and approval.  After review and approval, the Fire Marshal issues a Plan Review Permit 
to verify compliance with applicable building, fire, and life safety codes.  Review times 
depend upon the agency’s current work load; typically, a minimum of one month is 
required for review. 

6.3 U.S. ARMY CORPS OF ENGINEERS WETLANDS FILL PERMIT 

Projects that result in the placement of fill in wetlands require a Department of the Army 
(DA) permit.  The proposed power plant site is located on an existing fill, and no DA 
Permit is anticipated.   

6.4 NATIONAL ENVIRONMENTAL POLICY ACT (NEPA) 

In accordance with the National Environmental Policy Act an Environmental 
Assessment (EA) must be completed prior to construction of the project.  The EA format 
should be based on the guidance documents provided in the AEA Reference Manual.  
The EA process should include the development and distribution of a project-scoping 
letter to all interested agencies. Responses from the agencies should be attached to the 
EA checklist as justification for a Finding of No Significant Impact (FONSI) for the 
project.  AEA will act as the lead agency for FONSI determination. 
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6.5 ADEC REVIEW 

ADEC regulates the operation of diesel power plants with the potential to emit more 
than 100 tons of dioxides per year (roughly equating to a diesel power plant with a 
generation capacity greater than 540 kW).  The proposed power plant will be rated at 
460 kW and, therefore, should not require an ADEC air permit. 

6.6 RCA CERTIFICATION 

Public utilities which meet certain criteria must obtain a Certificate of Public 
Convenience and Necessity (CPCN) from the Regulatory Commission of Alaska (RCA), 
which describes the authorized service area and scope of operations of the utility.  The 
City of Port Heiden was issued a certificate by the RCA in 1988 (Certificate #399).  The 
RCA requires that a utility update their CPNC after any major facility upgrade or 
operational change.  To update the CPNC, the utility must complete and submit the 
RCA form entitled “Application for a New or Amended Certificate of Public Convenience 
and Necessity”, which is available on the RCA website. 

6.7 FAA REVIEW 

Proposed projects within 5 miles of any airport runway must be reviewed by the FAA.  
The permitting process is initiated by completing and submitting the Federal Aviation 
Administration (FAA) Form 7460-1 “Notice of Proposed Construction or Operation” to 
the FAA Alaska Regional Office for review.   



Port Heiden Power System Upgrades Project  CRW Engineering Group, LLC. 
Conceptual Design Report- FINAL 18 February 2006 

7.0 CONSTRUCTION PLAN  

7.1 ADMINISTRATION 

The AEA has a history of administering projects on a modified force-account basis.  
Under AEA’s construction guidelines, a construction management firm is selected to act 
as the project employer and is encouraged to utilize primarily local labor.  This method 
tends to achieve a higher percentage of local hire and is strongly supported by many 
communities and funding agencies.   

The technical nature of the project will require a limited number of workers with specific 
experience and expertise to be brought in when not available locally.  All work should be 
supervised and managed by a superintendent with extensive experience in the 
construction of rural power facilities.  Skilled craftsmen, with appropriate certifications, 
must perform all specialty work, such as pipe welding and electrical panel installation.  
An experienced Construction Manager will be required to recruit the necessary skilled 
labor, coordinate the construction team, and oversee procurement and project logistics.  
The Design Engineer should provide quality control through communication with the 
Construction Manager, submittal reviews and periodic on-site inspections. 

7.2 LOCAL LABOR SKILLS 

A request was sent to the community for information regarding the availability of local 
labor to assist with construction.  A summary of resources, per community response, is 
listed in Table 5. 
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Table 5 – Local Labor Pool 

7.3 LOCAL EQUIPMENT 

The Community owns several pieces of heavy equipment; the type and condition of 
each piece of equipment is listed in Table 6. 

Table 6 − Locally Available Heavy Equipment 

Equipment 
Type Make Model Attachments General Condition 

Loader Cat 950B Bucket Fair 

Cat D3 Blade  Fair 
Dozers 

JD 850 Blade Fair 

 

7.4 ACCESS/ LOGISTICAL CHALLENGES 

Port Heiden has a State-owned 5,000 foot long by 100 foot wide lighted, gravel runway 
and a 4,000 foot long, lighted cross-wind runway. Scheduled air services are available 
daily from King Salmon.  There is a natural boat harbor, but no dock. Barges typically 

Name of Individual Laborer Operator Truck  
Driver 

Welder’s 
Helper 

Apprentice 
Electrician 

Hank Matson      
Jens Carlson      
Andrew Lind      

Ryan Christensen      
Konan Lind      

Jamie Matson      
Alvin Matson      

Eli Nakita      
Travis Orloff      
Jeffrey Orloff      

John Christensen      
John Dundass      
Teddy Matson      
John Matson      
Archie Reid      
David Reid      

Micheal Kalmakoff      
Walter Nudlash      

Dan Barker      
Stephanie Anderson      

Edward O’Domin      
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deliver cargo once or twice a year. Goods and passengers are lightered to the beach by 
landing craft.  Lodging is generally available through the City Council or at the Carlson 
Lodge. 

7.5 CONSTRUCTION SCHEDULE 

The construction schedule presented in Table 7 is for conceptual planning purposes 
only.  Once construction funding is secured, the Construction Manager should refine 
this schedule, taking into account freight options, subsistence activities, commercial 
fishing seasons, and other local factors that could affect construction costs or the 
availability of local labor.  The proposed project schedule, subject to availability of 
funding, calls for design and permitting during the spring and summer of 2006 with 
construction beginning in the fall of 2006.  It is anticipated that all construction will be 
complete by fall 2007.   

   



Task November December January February March April May June July August September October November December January February March April May June July

PHASE I TASKS 

Conceptual Design Report

Complete Draft CDR and Site Visit 4w

AEA / Community Review 5w

Finalize CDR 4w

Business Plan (Draft) 7w

PHASE II TASKS 

Site Control / Utility Easements 22w

Design - Power Plant / Distribution System Upgrades 

65% Design 6w

AEA Review 1w

95% Design 4w

AEA Review 1w

Final Design 4w

Final Business Plan Preparation / Signing 6w

Permitting

Environmental Assessment Preparation 12w

Fire Marshall Review 4w

PHASE III TASKS 

Pre-Construction Activities (Power Plant/Distribution System)

Procure Generators / Switchgear 12w

Fabricate and Ship Module 24w

Procurement & shipment of Distribution Components 24w

Construction Activities (Power Plant/Distribution System)

Mobilization 3w

Construct Power Plant Foundation 2w
Install Underground Primary
and Secondary Conductors 16w

Power Plant Tie In and Startup 4w

Decommission Existing Systems 4w

Project Closeout

Final Inspection and Punchlist Completion 6w →

TABLE 7

2005 2006 2007

PROJECT  SCHEDULE
PORT HEIDEN RURAL POWER SYSTEM UPGRADES

Ti
m

e

Port Heiden Rural Power System Upgrades
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CRW Engineering Group, LLC
February 2006
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7.6 CONCEPTUAL CONSTRUCTION COST ESTIMATE 

A conceptual cost estimate for the construction of proposed improvements is included in 
Appendix E.  The estimate includes labor, materials, and shipping costs for all project 
components. The cost estimate was developed based upon the power plant module 
design and cost information provided by Alaska Energy and Engineering, and the 
assumption that a "modified" force-account approach, utilizing a combination of local 
labor, certified craftsmen, and specialty sub-contractors under the direction of an 
experienced Construction Manager would be used to construct the improvements.  
Labor rates are based on Title 36 equivalent wages for certified specialty labor and 
prevailing local force-account wage rates for general labor and equipment operation.  
The total cost of the proposed diesel power system including design, supervision, 
construction, inspection, permitting, and insurance is estimated to be $1,649,000.   
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Photo 1- Existing Power Plant Building and 12,000 Gallon Intermediate Tank 

 
Photo 2- Power Plant Interior (JD Genset) 



 
Photo 3- Existing 12,000 Gallon Tank To Be Relocated 

 
Photo 4- Proposed Power plant Site (Pad Beyond Dozer) 

 
 



 
Photo 5- Exposed Primary Cable Strung Along Ground 

 
Photo 6- Typical Existing Transformer, Door No Longer Attached 



 
Photo 7- Typical Secondary Voltage Pedestal 

 
Photo 8- Local Borrow Source 
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TRIP REPORT 

  

 
CRW Engineering Group 
3900 Arctic Blvd. Suite 203 

Anchorage, AK  99503 
(907) 562-3252  FAX 561-2273

 
TRAVEL DATES: 6/19/03 to 5/20/03 
 
PROJECT: Port Heiden Rural Power System Upgrade Project 
 
LOCATION: Port Heiden, Alaska 
 
PARTICIPANTS: Karl Hulse, CRW 
 Jim Hall, EPS 
 Lenny Landis, AEA 
 
REPORTER: Karl Hulse 
 
PURPOSE: Initial Site Reconnaissance  
 
LOCAL  
CONTACTS:  Lynn Carlson, Mayor 
  John Christensen Sr., Village Council President 
  Jens Carlson, Power Plant Operator 
 
ACTIVITIES: 
 
6/19/03 
 
Karl Hulse arrived at the Anchorage Airport at 7:00 a.m. and met Lenny Landis of AEA 
and Jim Hall of EPS for the 7:45 flight to King Salmon.  The site visit crew arrived at 
King Salmon at 9:00, and proceeded to the Pen Air gate to catch the 10:30 flight to Port 
Heiden.  Poor weather prevented further travel that day and the site visit crew spent the 
night in Dutch Harbor.  The crew arrived in Port Heiden at 12:00 pm.  Mayor Lynn 
Carlson met the crew at the airport and accompanied them to the City Office (Ray’s 
Place).  After dropping off luggage at the Carlson Lodge, the crew proceeded to inspect 
the community’s power generation and electrical distribution systems. 
 
Major observations noted during the inspection are listed below. 
 
Existing Power Plant- 
 

1. The power plant currently houses two generators, one 230 kw and one 200 
KW.  The only fully functioning generator in the community is the 230 KW 
unit. 

2. The generation step up transformer has a wye-wye connection which results 
which results in severe fault duty on the generator windings and could 
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damage the diesel generator windings in the event of a fault or short in the 
distribution system. 

3. Due to the wye-wye wiring, the condition of the only operating generator is 
questionable.   

4. The generators receive fuel via a 100 gallon day tank and pump located 
within the building.  The daytank pump pulls fuel from a 12,000 gallon double 
wall tank located within a fenced area adjacent to the building.  The 
intermediate tank and day tank were installed as part of the recent bulk fuel 
upgrades project funded by AEA. 

 
Proposed Power Plant Site- 
 

1. The general consensus is to construct the new power plant on a parcel of 
land southwest of the existing school lot.  This location is relatively close to 
the bulk fuel tank farm, reducing the fuel haul distance, and would provide the 
option of using recovered heat to help heat the school and a proposed future 
fish processing plant planned for the area. 

2. The proposed site is located on an existing gravel pad more than 10 years 
old. 

3. Locally available fill material consists of angular rock obtained from an 
established borrow pit in town or from the ADOT pit located near the airport.  
Material from the pit has been used successfully on many road and 
foundation projects in the community. 

4. The preferred area is not subject to flooding.  
 

Existing Distribution System- 
 

1. The existing distribution system consists of approximately 40,000 feet of 
direct buried conduit.  The system is approximately 20 years old. 

2. The community’s current electrical distribution system includes thirteen 
single-phase (25 kVA) and five three-phase (150 kVA), pad mounted 
transformers with load break primary bushings and a feed through bus on the 
single phase units.  All transformers have surpassed their useful lives and 
should be replaced. 

3. No as-builts were available for the buried system- Jim Hall drove the entire 
community and sketched the existing distribution system. 

4. No major problems have occurred with the buried power cables to date.  
However, the age of the system increases the potential for problems in the 
near future. 

 
Potential Wind Generator Sites- 
 

1. The most probable site for installing a wind turbines appeared to be the ridge 
just south of Ray’s Place.  A portion of the ridge is reportedly owned by the 
City, and the topography and orientation of the ridge appear suitable.   
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1. Scope of Work 

Electric Power Systems, Inc. (EPS) was contracted to perform an on-site 
inspection of the electrical distribution system at Port Heiden, Alaska and 
develop a list of required improvements and deficiencies.  This report will 
document what was found during the on-site inspection of the electrical 
distribution system and recommend improvements required for continued service 
of reliable electrical power. 

2. Existing Power Generation and Distribution Facilities 

2.1. Description of Existing Facilities 

A visual inspection of the electrical system in Port Heiden was conducted on 
June 19, 2003.  The underground electrical distribution system was toured on 
foot and by truck to allow good access and close examination.  The power 
plant was also toured.  

2.1.1. Power Plant 

The existing generation plant was possibly installed in 2000. Generator 
nameplates did not list year of manufacture. 
 
The building appears to be slab on grade.  The generation units share 
the building with the village fire truck.   
 
The 480-volt switchgear includes a breaker for each generating unit, and 
a breaker for the outgoing feeder line to the system. 
 
The plant is connected to the distribution system by underground 
conductors via a three-phase 150 KVA padmount stepup transformer.  This 
transformer has a WYE–WYE connection.      

2.1.2. Distribution System 

The distribution system in was perhaps installed in the 1980s. 
 
The system consists of about 24,000 feet of three phase underground 
primary line, and about 16,000 feet of single-phase primary line.  The 
system operating voltage is 12470/7200 grounded wye.  The entire system 
is underground direct buried construction. 
 
Primary conductor is of at least three different types.  All primary 
conductors examined were #2 Aluminum, and all insulation examined was 
XLPE.  The first type of conductor inspected had 175 mil insulation and 
a bare concentric neutral; the second type had 220 mil insulation and a 
bare concentric neutral; and the third type had 220 mil insulation and a 
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jacketed concentric neutral.  These conductors were observed where they 
were exposed above grade.  Other conductors may exist.   
 
Transformers are pad mount with a load break primary bushings, and a 
feed through bus on the single-phase units.  There are 13 single-phase 
padmount transformers and 5 three-phase padmount transformers on the 
system.  The single-phase transformers are all reported to be 25 KVA 
units; the three-phase units (where size could be determined) were 150 
KVA units. 
 
Secondary conductor and service conductor is probably aluminum 
underground triplex for single phase, and aluminum underground 
quadraplex for three phase.  Soil conditions are reasonably good for 
direct burial of electrical conductor. 
 
Meters in the community are socket type and were probably installed with 
the distribution system.   

2.1.3. Equipment Suitable for Reuse 

The primary and secondary conductors appear to be in good condition 
however, the use of direct buried conductor in this location may render 
the cables not suitable for future use in new projects. 

2.2. Existing Power Generation Capacity 

There are two engine generator sets. They are rated: 
 
1. 230 kW 

480 Volts 
1800 RPM 
Cummins Generator 
Cummins Engine 
 

2.  200 kW 
480 Volts 
1800 RPM 
Stamford Generator 
Cummins Engine 

 
The most recent complete year of power consumption records is for fiscal 
year 2000, at which time the peak load was 175 kW and the average peak was 
152 kW.  
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2.3. Existing Power Generation and Distribution System Deficiencies 

The generation plant building is in good condition.   Due to the heat, fuel, 
and electricity that are necessary in a generator building, and the inherent 
risk of fire, it seems a poor arrangement to house the fire truck in the 
same building. There is no waste heat recovery system from the generation 
units.  One of the engine generator units appears to be in good condition. 
The other unit appears to be in fair condition but is not presently operated 
except for maintenance or emergency due to apparent problems with engine 
bearings.  The switchgear appears to be in good condition.   
 
The generation stepup transformer has a WYE–WYE connection which results in 
severe fault duty on the generator windings for faults on the primary 
distribution system.  
 
The distribution system is in generally fair condition.  Single-phase 
transformers are in fair condition.  All of the three-phase padmount 
transformers are in very poor condition.  The access doors on these 
transformers are rusted to such an extent that the doors do not operate 
properly, and many of the doors are no longer attached to the transformer.  
No three-phase transformer was properly locked and secured.  The doors on 
these three-phase units can no longer be properly closed and secured; this 
presents a serious safety hazard, and should be addressed immediately.  
Though these units have a considerable amount of rust, there is no 
noticeable oil leakage, but the transformer tanks are seriously compromised, 
and oil leakage is inevitable if measures are not taken soon to repair or 
replace these units.  These transformers are beyond repair, and should be 
replaced.   
 
The primary conductors appeared to be in reasonably good condition.  The 
different types of cable will require a number of different splice kits, and 
different types of spare cable for maintenance and repair purposes.  Though 
the primary conductor that was observed in enclosures appeared to be in good 
condition, the conductor in the ground may be corroded.   Primary cable is 
exposed above grade at several locations.  Some of these appear to be the 
result of beach erosion, and others appear to be emergency repairs that have 
not been reburied.     
 
Meters appear to be in fair condition.  Sockets are generally in fair to 
poor condition, due to rust.  
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3. Recommended Improvements 

3.1. Distribution System Improvements 

3.1.1. Transformers 

Due to immediate safety concerns, the transformers that are not properly 
locked and sealed should be repaired.  A temporary solution would be to 
bolt new hinges and padlock hasps to the existing doors such that they 
can be secured.  These units are rusted beyond acceptable limits and 
should be replaced.  Stainless steel, or galvanized steel transformer 
tanks should be seriously considered since conditions here result in 
very rapid corrosion, and replacement costs will be very high. 
 

3.1.2. Buried Distribution System 

The long runs of underground primary cable on the system, and the 
relatively light system load could result in difficulty in voltage 
control.  Consideration should be given to having an analysis of the 
system performed, to determine if voltage control problems are likely to 
be present, and what actions can be taken to solve any such problems.    
 
If at a future time there is any section of a primary conductor 
replaced, it is recommended that a sample portion of the old conductor 
be sent to a qualified test lab for analysis.  To follow are two 
recommendations:  
 

Georgia Technology Research Corp / Neetracc 
Attn: Angelo Lawton, Research Coordinator 
PO Box 100117, Atlanta GA 30384 (billing) 
62 Lake Muir Building, Forest Park GA 30297-1613 (lab) 
(404) 675-1893 
 
Cable Technology Laboratories, Inc. 
Attn: Carlos Katz, Chief Research Engineer 
690 Jersey Ave, New Brunswick NJ 08903 
(732) 846-3133 

 
A minimum of six splice kits, two elbow kits, and basic cable 
preparation tools should be provided for each of the three types of 
primary cable in use.  The correct dies and tools for installing the 
splices and elbows should also be provided. 
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3.1.3. Service Connections 

Though the meters appear to be in fair condition, meters should be 
cleaned and tested due to extended exposure to harsh weather conditions.  
Sockets are generally in fair condition due to rust, and should be 
monitored and replaced as needed with aluminum or stainless steel units.    

3.2. Diesel Power Generation Facility Improvements 

3.2.1. Planned Infrastructure Improvements 

The planned future improvements that would impact the power plant design 
are as follows: a new Septic Tank Effluent Pumping System, a new 
Washeteria, new Health Clinic Lighting, new Multi-purpose Building 
lighting, and Airport Improvements. 

3.2.2. Recommended Electrical Generation Capacity 

According to the only available data (monthly PCE reports) to compute 
current average demand and peak loading, fiscal year 2000 was the most 
recent complete year of recorded history for the previous five years.  
Thus, calculations show the current average demand to be 112 kW.  
Factoring in the planned infrastructure improvements, community growth, 
and an estimated fuel efficiency of 12 kWh/gal, the five year peak would 
be 218 kW, the 10 year energy would be 1,250,000 kWh, and the 10 year 
consumption would be 105,000 gallons per year. 

3.2.2.1. Diesel Generator Sizes and Switchgear Considerations 

Based on the proposed future average demand and peak loads, the 
recommended generator sizes are two 120 kW generators and one 225 
kW generator.  The generators will feed switchgear containing PLC 
controls for demand control. 
 
A preliminary cost estimate for a new plant that includes a waste 
heat recovery system, switchgear with synchronization capabilities, 
a new building to house up to four generators, and the new 
generators would be around $450,000. 
 
The generators are sized to provide the community with “firm 
capacity” over the planning horizon of this project.  Additional 
load monitoring is recommended to properly size the generators, as 
PCE data is adequate for preliminary sizing only. 

3.2.3. Tie in / Synchronization to Existing Distribution System  

The generation stepup transformer has a WYE–WYE connection which results 
in severe fault duty on the generator windings for faults on the primary 
distribution system.  Consideration should be given to the use of a 
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DELTA-WYE transformer to step up to the distribution voltage as well as 
to provide zero sequence isolation. 
 
The new plant switchgear will provide synchronization functions between 
the new diesel generators and the distribution system.  Consideration 
should be given to load control components should a wind or hydro 
generation system be introduced. 
 

4. Distribution System Improvement Cost Estimate 

 
The table in Appendix A outlines the recommended distribution system 
improvements.  To follow is a summary of these costs as well as an estimate 
for the design engineering of these improvements. 
 

System Improvements $100,671 
Design Engineering $2,680 
Construction Staking $2,800 
Survey As-built (if required) $7,300 
Total $113,451 
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5. Appendix A 

 

 
 
 
 
 
 
 
 
 

07/07/03 PORT HEIDEN, ALASKA Page 1 of  1 
Project: Cost Estimate 3 Phase UG Distribution

Structure(s) Qty Material Labor
Material + 

Labor
Extended 

Total
150 KVA XFMR 5 $8,700 $2,880 $11,580 $57,900
STEP UP XFMR 1 $13,500 $5,760 $19,260 $19,260
RES METERS 40 $180 $180 $7,200

COMM METERS 3 $540 $540 $1,620
SPLICE KIT 12 $75 $75 $900
ELBOW KIT 4 $40 $40 $160

TOOLS 1 $500 $500 $500

Subtotal $87,540
15 % contingency $13,131

Total  $100,671

spare high voltage elbow kit
basic cable preparation tools

Task

replace single phase transformer with stainless steel/galvanized unit
replace generation step-up transformers with padmount step-up transformer
clean & test residential meters; replace as needed
clean & test service meters; replace as needed
spare splice kits
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6. Appendix B 

6.1. Pictures 

6.1.1. Generators 

 
          

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        Generator #1       Generator #2
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6.1.2. Single Phase Transformer  

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Rusty Transformer & Sectionalizing Cabinet 
 
 
 
 
 
      
             Doors held closed with ropes 
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6.1.3. Secondary Pedestal & Conductors 
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COMMUNITY ELECTRICAL DEMAND ANALYSIS 

 



PORT HEIDEN HISTORICAL ELECTRICAL LOAD DATA

Fiscal Year Calendar Month  Generated (kWh) 

 Avg 
Demand 

(kW) 

Peak 
Demand 

(kW)
1998 July                   61,680            83 112
1998 August                   71,160            96 130
1998 September                   76,320          106 130
1998 October                   76,320          103 -
1998 November                   89,560          124 - 1998 Summary
1998 December                   87,840          118 - Avg Demand 110
1998 January                   91,920          124 - Peak Demand 130
1998 February                   94,680          141 - Peak % of Avg 118.7%
1998 March                   83,040          112 -
1998 April                   82,233          114 -
1998 May                   64,172            86 130
1998 June                   80,331          112 130

1999 July                   76,320          103 -
1999 August                   76,320          103 -
1999 September                           -               -   -
1999 October                           -               -   -
1999 November                           -               -   - 1999 Summary
1999 December                           -               -   - Avg Demand 97
1999 January                           -               -   162 Peak Demand 162
1999 February                   99,720          148 - Peak % of Avg 167.9%
1999 March                   10,500            14 -
1999 April                   76,800          107 -
1999 May                   81,480          110 -
1999 June                   72,000          100 -

2000 July                   68,760            92              96 
2000 August                   71,160            96            125 
2000 September                   84,840          118            155 
2000 October                   74,280          100            160 
2000 November                 100,560          140            175 2000 Summary
2000 December                 126,840          170            175 Avg Demand 113
2000 January                   34,800            47            175 Peak Demand 175
2000 February                   99,960          149            165 Peak % of Avg 155.1%
2000 March                   77,400          104            165 
2000 April                   89,400          124            155 
2000 May                   80,880          109            135 
2000 June                   79,200          110            140 

2001 July 63600            85 130
2001 August 78840          106 -
2001 September 86040          120 145
2001 October 75390          101 160
2001 November                           -               -   - 2001 Summary
2001 December                           -               -   - Avg Demand 103
2001 January                           -               -   - Peak Demand 160
2001 February                           -               -   - Peak % of Avg 155.2%
2001 March 74760          100 145
2001 April 74160          103 140
2001 May 74160          100 140
2001 June                             -             -   -

2002 July 58800            79 -
2002 August                             -             -   -
2002 September                             -             -   -
2002 October                             -             -   -
2002 November                             -             -   - 2002 Summary
2002 December                             -             -   - Avg Demand 102
2002 January 100080          135 - Peak Demand 0
2002 February 75880          113 - Peak % of Avg 0.0%
2002 March 79200          106 -
2002 April 73560          102 -
2002 May 72240            97 -
2002 June 63360            88 -

B-1
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SITE CONTROL DOCUMENTS 
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WIND DATA REPORT AND ECONOMIC ANALYSIS 
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CONSTRUCTION COST ESTIMATE 
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CONSTRUCTION COST ESTIMATES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 






