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Tuesday, May 30.

John Dickerson, David Lockard, and Clois Versyp traveled from Pelican to Elfin Cove on a Tal Air charter flight, arriving in Elfin Cove at approximately 3:30 PM.

Upon arrival they met with Ms. Jane Button and explained what they wished to accomplish during the site visit.  Ms. Button introduced them to Jim Lewis, power plant operator, who let them into the power plant and opened up the step-up transformer enclosure and other electrical equipment beside the power plant.  The enclosures were inspected, the routing of the conduits and primary conductors were as-built, and the condition of the equipment was discussed with Jim.  
I. Day Tank, Building Renovation, Tank Farm and Heat Recovery Issues
The option of installing an automatic fill day tank in the power plant was discussed with power plant operator Jim Lewis.  Jim discussed the problems he had previously experienced with a packaged day tank system and stated his preference for a manual fill system with 1,000 gallon intermediate tank located at the power plant.  John described the standard AEA day tank installation including simple ice cube relay logic control panel, redundant overfill protection float switches, tank farm mounted actuator valve for additional overfill and pipeline protection as well as the installation of new 2" schedule 80 welded steel HDPE coated supply and pump-down pipelines to the tank farm.  Despite his initial reluctance Jim agreed to the installation of a standard AEA automatic fill day tank system in the renovated power plant.  Day tank pipeline routing, bulk tank connection and day tank pump location options were then investigated.
The existing 2" power plant day tank pipeline was inspected for possible re-use.  The painted steel pipeline is approximately six years old and has areas of failed paint with moderate surface rust.                   

As-built information was also gathered on the existing power plant building wall and roof structure, the existing tank farm piping, electrical and fence systems and the community building heating/heat recovery systems.
John, David and Hap Leon met to discuss project issues.  One issue discussed was that the site control land survey performed by Manley Surveyors determined that more of the power plant building is protruding into the boardwalk easement than previously assumed. This will impact the assumed fire separation boundary used in initial discussions with the State Fire Marshal's office regarding code-required building set backs. 
II. Power Distribution and Service Issues

It was determined that the existing electrical distribution system in Elfin Cove is mostly underground.  A short portion of the line is overhead on the opposite side of the bay.  The primary system is 7200/12470 kV wye, three-phase.  There is only one three-phase service in the community, which is to the store.

The existing step-up transformers are three overhead pole-mount type transformers, rated 50 kVA, 7200/12470, located inside a fiberglass pad mounted enclosure.  The transformers are in good condition but sit on a concrete pad inside the enclosure.  It is apparent that at times the transformers sit in water as the bottom rims on all transformers are showing evidence of rust.  The step-up transformers are located on a concrete pad adjacent to the power plant and the area can have standing water during rain.  There is a tap box adjacent to the step-up transformer that apparently had not been opened since it was installed.  The hinge of the tap box was extremely rusted and when the front cover was opened part of the hinge broke free of the enclosure.  The front cover was only opened enough to view the inside and get pictures.  Adjacent to the tap box is transformer No. 1, a single-phase 10-kVA pad-mount transformer.  The transformer enclosure had some surface rust but appeared serviceable.

While John looked at the power plant building, Jim Lewis took Clois around to most of the transformers.  All of the locks were rusted so Jim had to cut the locks off.  Clois mentioned that King Cove used brass locks and did not have a problem with locks rusting.

The following specific areas were reviewed.

1. The primary system consists of un-jacketed, concentric neutral, #2 AWG aluminum conductors routed in 4” galvanized rigid conduit throughout the main area of the community and to the end of the board walk.  At the end of the board walk the primary conductors are terminated in a tap box and convert to a jacketed, 15 kV, #2 AWG copper metal clad, three- conductor cable.  The metal clad cable does not have a ground or neutral conductor and the aluminum sheath is used as the neutral.  The metal clad cable is routed partially buried but mostly routed on the ground above the trail around the cove.  On the far side of the bay, the primary system converts to three-phase overhead.

2. Jim mentioned that lightning struck the overhead lines during storms and sometimes damaged transformers.  Clois mentioned that we could possibly install some lightning arresters to help prevent damage to transformers and services.

3. The power feed to the inner harbor was investigated to determine how to provide power to the new inner harbor power pedestals.  The existing transformer No. 1 (10-kVA) feeds the community building (old school), Lewis houses, warehouse, and dock.  Beneath the boardwalk near the warehouse is a terminal box where the service is tapped to a fused disconnect switch.  The switch is located adjacent to the terminal box and is in very bad condition.  From the fused switch to the dock SO type cord is routed to a pier and then slack is dropped into a plywood box on the floats.  From there power is routed to a set of meters across the float from the box and to another set of meters at the end of the float.  There is also 50-amp circuit breaker that provides power to a fish cleaning float.

Wednesday, May 31.

The investigation of the existing power system continued in order to determine the routing as well as the following issues:

1. David Lockard, Jim Lewis, and Clois went to the Tanaku Lodge to investigate the power problems that had been mentioned by the lodge.  Prior to going over, Jim measured the voltage at the community building and measured 117 volts.  He then measured the voltage in the power plant and measured 120 volts.  We determined that the voltage drop was due to the quantity of services connected to the 10 kVA transformer No. 1 and the resulting large load on the transformer.  We felt that the transformer should be upgraded to a 25 kVA.  We then went over to the lodge but there was no one available as they were all out fishing.  We checked the voltage at the service which was L1 – 112 volts, L2 – 120 volts.  We walked to some services at the end of the line and measured about 118 volts.  We then went to last home on the line and measured a voltage of 118 volts.  A skill saw was started and we measured 116 volts.  Most of the voltage drop would be through the customers wiring so the voltage at that point was acceptable.

2. John and Clois investigated how to provide power to the dry dock grid.  The dry dock is accessed by two separate gangways from the boardwalk, one on each end of the grid.  The facility can be used by two vessels at once so it appears that power should be supplied at both gangways.  As there is no structure on which to mount a meter it was determined that power pedestals similar to the proposed new harbor pedestals could be used here.  The power pedestals would then be powered from the existing 25kVA transformer near the dry dock.

3. John and Clois investigated the request for a new distribution transformer near the Elfin Cove Lodge.  The owner wants to build some additional buildings above his current building and there is a need for an additional transformer.

4. John, David, Hap Leon, and Clois went back to the Tanaku Lodge after the owners had come back from fishing.  As the lodge equipment was started, we measured the voltage at different times and found that the voltage dropped from a high of about 110 volts down to 102 volts.  We then went up to the service and measured a voltage of L1 – 107 volts, 80 amps, L2 – 113 volts, 60 amps.  We looked at the service conductors from the transformer to the service and determined that it was a #4 aluminum overhead tri-plex and was approximately 300 feet long.  The owner, Jim Benton, opened up the manual transfer switch and we determined that the conductors from the transfer switch to the lodge were #4 Aluminum.  According to Jim Benton, the distance was about 200 feet.  Jim then started up the generator and we went back to the lodge.  When we got to the lodge we measured the voltage and it was up to 110 volts.  It appeared that there was approximately 7 to 13 volts drop from the utility transformer to the service and another 10 volts drop from the service equipment to the lodge.  Clois recommended to Jim that the lodge consider replacing the #4 aluminum with #3/0 copper.  Clois told Jim that John would send him an email with the recommendations.

We left Elfin Cove at approximately 7:00 PM and traveled to Tenakee Springs on a Tal Air charter flight.

III. Recommendations:

1. Revise the power plant building fire separation boundary based on recent survey data and resubmit to fire marshal for review.

2. Replace the existing painted steel power plant day tank pipeline with a new 2" schedule 80 steel HDPE coated pipeline per current AEA standards for 2" pipelines outside of dikes.
3. Proceed with the installation of an automatic fill day tank in the renovated power plant as originally planned.

4. Replace the non-jacketed primary conductors in their entirety.  While most of the concentric neutral on the conductors looked ok, there were signs of corrosion on the neutral at several locations.  The concentric neutral provides the return path for the single-phase circuits and, if lost due to corrosion, would cause power quality problems on the circuit affected.  This could be complete loss of power on the affected circuit or possibly the steel conduit the conductor is routed in could start acting as the return path which could create problems.

5. Replace the existing three 50 kVA pole mount style transformers, which provide 150-kVA capacity, with a new 225-kVA pad mount transformer.  The current peak load of the system is approximately 165 kW.  While the 150-kVA capacity would work for short periods, it is anticipated that the load on the community will grow, especially if the hydro generator is installed. Also, it is not good practice to intentionally overload the step-up transformer.  If the step-up transformer fails, the community could be out of power for an extended period of time.

6. Replace the existing 10-kVA transformer No. 1 with a 25 kVA transformer.

7. Install a new 25-kVA transformer on the hillside (near lots 5A & 5B) where the new buildings will be built.  Remove two services from the 25-kVA transformer near the government dock and re-feed the services from the new transformer.  The transformer would be located at the end of the existing board walk inside the existing community easement.

8. Install a 10-kVA transformer for power to the inner dock.  Use the old transformer No. 1 that will be removed.  Locate the transformer in the location where the current power plant fuel tank is located.  Route conduit to a stainless steel terminal box at a point near the existing dock ramp and then convert to SO cord.  Route the SO cord down the existing ramp to the float with slack at each end to allow the ramp to move as the tide changes.  Install a new stainless steel distribution panel on the float and provide power to 12 power pedestals and a new 50-amp receptacle for the existing fish cleaning float.

9. Install two single service power pedestals at the dry dock grid (one at each access gangway) and route SO cord beneath the boardwalk to the existing 25kVA transformer located nearby.

10. Feed power to the government dock from the existing 25-kVA transformer near the Elfin Cove Lodge.  Provide two power pedestals on the dock and install a stainless steel fused disconnect switch on the dock.  Route the feed to a stainless steel terminal box beneath the dock and convert to SO cord at the float ramp.  Provide slack at each end to allow the ramp to move as the tide changes.  Install a disconnect on the float at the base of the ramp. 
11. Install lightning arrestors on the overhead conductors.

12. At the service to the Tanaku Lodge, remove the existing tree-supported #4 AWG aluminum tri-plex service conductors from the pole to the service connection for the lodge.  Install new 2” conduit on grade with three each #2 AWG aluminum jacketed concentric neutral service conductors from the existing power pole approximately 300' to the lodge service.  Install a new pad mounted, 25-kVA-transformer near the existing lodge service.  Route #3/0 AWG copper conductors from the new transformer to the existing lodge service.
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