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SOUTHEAST ALASKA POWER AGENCY 

Special Board Meeting 
AGENDA 

Ketchikan Gateway Borough Building 
Legislative Information Office | Ketchikan, Alaska 

Wednesday, October 30, 2019 | 10:00 a.m. – 4:00 p.m. AKDT 

For Telephonic Participation: 
Dial 1-800-315-6338 (Access Code:  73272#) 

1. Call to Order
A. Roll call

2. Approval of the Agenda

3. New Business:
A. Ratification of Two-Year Lease with Ketchikan Gateway Borough
B. Consideration and Approval of RR19334 (Heat Pump for Wrangell Office) and

RR19335 (Swan Lake Unit 2 Stuffing Box Replacement)
C. Update/Discussion Re SEAPA Insurance Renewals
D. Update/Discussion Re SEAPA Submarine Cables
E. Update/Discussion Re Alaska Roadless Rule
F. Executive Session Re CEO Evaluation, Compensation and Contract

4. Adjourn
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Agenda Item 3C 

SEAPA 2019 – 2020 INSURANCE RENEWALS 

[Consultant Gary Griffin to call in and Lay on the Table Items 
may be provided at Board Meeting] 
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Executive Summary 
A fault occurred on the Stikine Cable crossing between the islands of Woronkofski and Vank on Sunday, 
September 29 at 2:02PM.  The Schweitzer SEL-311C line protection and distance relay placed the fault 
location at 52.36 miles from the Tyee Switchyard.  Petersburg immediately began diesel operation(s) until 
the transmission line between Wrangell and Petersburg could be visually inspected and/or the fault could 
be physically located.  TEMSCO was not available on Sunday for line inspection and was subsequently 
scheduled for the following day.   At 3:00AM on Monday, September 30, a low-pressure alarm on the C-
Phase cable at the Vank marine terminal indicated that the fault was in the submarine cable.     

Tyee-Wrangell Line SEL-331C Indication of Fault 

At 8:00AM on Monday, September 30, SEAPA staff performed visual line inspections and prepared a safe 
work electrical clearance to reconfigure the Stikine cable crossing and perform a resistance measurement 
test on the C-Phase cable sheath.  Test results (Megger) indicated a low impedance fault on the cable.  In 
accordance with recommendations from SEAPA’s submarine cable consultant (Jim Pachot), C-Phase oil 
tanks were isolated, and the cable was hydraulically locked to prevent oil leakage and/or water ingress.   

After procurement of specialized test equipment, SEAPA performed Time Domain Reflectometer (TDR) 
tests on October 9 to determine whether the fault was located offshore and not due to an electrical 
pothead or close-in fault such as a surge arrester, bushing or switch.  Test results conclusively indicated 
that the fault was located approximately 2000 feet from the Woronkofski marine terminal, in approximate 
300-400 feet of water.

The following sections of this report detail the TDR results, further action items taken to include multi-
beam scans, magnetometer targeting and side scans.  The final section of this report details SEAPA’s path 
forward and possible options for cable repair and or replacement. 
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Pre-Location Time Domain Reflectometer (TDR) Results 
After hydraulically locking the cable to prevent oil leakage and water ingress, the first step was to 
determine the location of the fault.  A close-in fault such as a pothead, switch or nearshore cable fault can 
be repaired without costly mobilization of specialized submarine cable vessels.  Utilizing a TDR can provide 
fault locations within a 1% accuracy help determine the failure mode and repair process. 
TDR’s are similar in principal to radars.  A step signal is injected onto the cable and any impedance changes 
in the cable such as faults, splices and open circuits are reflected back to the TDR and timing of the 
reflection is measured.  The most important setting for using TDR’s is determining the correct velocity of 
propagation.  The velocity of propagation is the speed at which an injected step signal travels down a 
cable.  All cable types have different insulative characteristics and therefore different velocities of 
propagation.          
       

 
TDR: B-Phase Velocity of Propagation 

 
The most effective way to determine the velocity of propagation is to inject a step signal onto a known 
length of cable from the same manufacturer with similar characteristics of the faulted cable.  With a 
known cable length of 16,726 feet, B-Phase on the Stikine crossing was used.  In the graphic shown above, 
the open end of the cable (open at the switches) was reflected back to indicate a decrease in impedance.  
Placing the cursor on the beginning of the reflected waveform and adjusting the velocity of propagation 
resulted in the TDR indicating a length of 16,721 feet.  The TDR measurement of the B-Phase cable length 
was adequate and therefore 0.51 (51% the speed of light) was used as the velocity of propagation for all 
subsequent testing. 
 
 
TDR measurements are more accurate when locating faults that are less than approximately 100 Ω of 
impedance.  A Fluke multi-meter was used to measure the impedance of the C-Phase cable at the Vank 
marine terminal.  The resultant measurement showed an impedance of 102.3 Ω.  The TDR SEAPA acquired 
was a Megger CFL535G, which has an effective range of 20,000 meters (65,616 ft).  Given the length of 
the C-Phase cable (16,928 ft), the measured 102.3 Ω was more than adequate for using the TDR as a fault 
pre-location tool. 
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TDR: C-Phase @ Vank Island 

In the above graphic, the C-Phase cable indicated a negative reflection at 14,884 feet.  A negative 
reflection is indicative of a faulted cable due to the decrease in impedance.  To reach the end of the cable, 
a range of 32,800 feet was required on the TDR.  A range of this length required a pulse width of 2,000 
nanoseconds.  Due to the high pulse width required to locate a fault at over 10,000 feet, the TDR has a 
“dead zone” (blind spot).  To ensure that a second fault was not within the dead zone, the TDR pulse width 
was lowered to 400 nanoseconds.  No reflections were detected within the dead zone. 

Multiple tests were performed at the Vank marine terminal using various pulse widths, gains, ranges and 
impedance settings.  All tests demonstrated similar results.   

The fault was evident to be around 2,000 feet from the Woronkofski marine terminal (14,884 feet from 
Vank). To reduce the pulse width and range of the TDR, testing at the Woronkofski marine terminal was 
required.  The CFL535G is accurate to within +/- 1% of the range selected.  For example, the range required 
to see the fault from the Vank marine terminal was 32,800 feet.  Accuracy as a result was only +/- 328 
feet.  Considering the fault was located much closer to the Woronkofski marine terminal, a measurement 
at that terminal with a significantly lower range would result in significantly greater accuracy. 
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TDR: C-Phase @ Woronkofski Island 

The above graphic illustrates results of TDR measurements taken from the Woronkofski marine terminal.  
A negative reflection was indicated at 2,017 feet.  With a smaller pulse (smaller dead zone) and a lower 
range (8200 feet), the accuracy was greatly increased to +/- 82 feet.  The resultant fault pre-location 
measurement from the Woronkofski marine terminal was consistent with the measurement from the 
Vank marine terminal, increasing the confidence of the results.  There also appeared to be a positive 
reflection at 4,100 feet.  The illustrated positive reflection indicates an increase in impedance and appears 
to be a factory cable splice, however, could be indication of water ingress. 

The length of the test leads used for the TDR to reach the top of the pothead was approximately 20 feet. 
Subtracting the length of the leads from the fault location of 2,017 feet results in a fault located at 1997 
feet.  With an accuracy of +/- 82 feet, the fault on the C-Phase Stikine cable crossing has a high probability 
of being located at: 

Stikine Crossing C-Phase Cable Fault location 

Measured from Woronkofski marine terminal 

Accuracy Range: +/- 82 feet 

Standard Deviation Near End Fault Location 1915 feet 

Mean Fault Location 1997 feet 

Standard Deviation Far End Fault Location 2079 feet 
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Pre-Location GPS Coordinates & Water Depth 

     
Superimposed As-Built Cable Lay 

 
The Furukawa as built drawings from 1982 indicate where the cables were laid in across the Stikine strait.  
The graphic above illustrates a general routing of the cables, superimposed onto satellite imagery.  Adding 
bathymetric data to the satellite imagery and cable as built overlay, the cable fault was identified in the 
graphic below to be located between 300-400 feet of water (between 1915ft and 2079ft from the 
Woronkofski marine terminal). 
 

 
Superimposed As-Built Cable Lay w/ Bathymetric Overlay 
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Multibeam & Magnetometer Data 

With the data acquired from the TDR, a known offshore fault and reasonable fault location information, 
SEAPA contracted Etrac to perform detailed mapping of the bottom of the Stikine Strait.  The intent of the 
contract was to perform multibeam scans to look for evidence of recent underwater activity that may 
have contributed to the fault.  Combined with side scan and magnetometer measurements, the as-found 
cable route(s) were further identified, and the risk of failure on the remaining cables was assessed. 

Multibeam Scan of Stikine Crossing 

The above graphic illustrates the multibeam scan of the Stikine cable crossing from the Woronkofski island 
(Attachment A).  Cables 2, 3 & 4 routes (from bottom to top above) are evident in the multibeam scan 
however cable 1 (C-Phase on the far right) is not as apparent.  C-Phase cable is buried for nearly the entire 
crossing.  The routing of C-Phase appears to have been laid to go around a large rock bluff, between a 
valley.  The purple line is the best fit interpolation of the cable 1 route using multibeam and magnetometer 
readings in October 2019.      

Side Scan Data & Risk Assessment 
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SEAPA contracted ITB Subsea in 2018 to perform Remote Operated Vehicle (ROV) inspections of all its 
submarine cables.  ITB submitted a final ROV inspection report on June 17, 2019.  In the report, ITB 
indicated that Cables #2 and #3 on the Stikine crossing near the Woronkofski shore were at the greatest 
risk of failure of all the cables surveyed due to long spans.  The table below demonstrates the Stikine cable 
span geometry. 
 

 
 

ITB recommended that a side scan of the spans be performed to identify how far from the bottom and 
more accurately assess the span lengths. On October 12, 2019, Etrac performed side scans of the Stikine 
crossing.  As seen in the graphics below, cables 2 and 3 have significant spans with heights over 30 feet in 
some instances.  The significant height of the spans makes it extremely complicated and expensive to 
resolve using conventional methods.             
 

 
Stikine: Cable 3 Span near Woronkofski 

 

 
Stikine: Cable 2 Span near Woronkofski 
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In both ITB and Etrac's assessment of cable 1, spans were not identified.  The cable is under silt for nearly 
the entire crossing.  Cable 1 was initially not identified as a cable with elevated risk in the ITB report.  Given 
the recent fault of cable 1, the recently discovered large spans of cable 2 & 3 and multibeam data for the 
Stikine crossing, SEAPA developed a risk assessment for the cables as follows: 

Stikine Crossing Cable Crossing 

Cable Risk Assessment 

Length of Largest Span Height of Largest Span Risk of Fault 

Cable 1 0 ft 0 ft Faulted 

Cable 2 + 1000 ft + 30ft Elevated 

Cable 3 + 1000 ft + 30 ft Elevated 

Cable 4 ~ 240 ft ~ 10 ft Medium 

Path Forward 
Due to recent events and information collected in the past 3 months regarding the condition assessment 
of the Stikine cable crossing, SEAPA is currently pursuing a cable consultant.  The task of the cable 
consultant will be to provide SEAPA with the following: 

1) Analyze all available datum to date and make recommendation on repair or replace

2) Develop cost estimate(s) for repair and/or replacement

3) Develop timeline for recommended repair and/or replacement

4) Develop repair/replace technical specifications

5) Perform duties during the repair/replace contract as SEAPA’s cable expert and liaison to the

contractor
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Attachment A 

SEAPA Bathymetric Study 
Stikine Cable Crossing 
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MEMORANDUM 

ATTORNEY-CLIENT COMMUNICATIONS 

TO: Chairman 

Southeast Alaska Power Agency 

FROM: Joel R. Paisner, Ascent Law Partners, LLP 

DATE:  October 21, 2019 

RE: Suggested Motion for Executive Session 

The Board of Directors will enter into an executive session during a Special Board Meeting to be 

held on October 30, 2019 to evaluate the Agency's CEO and discuss the CEO's Compensation and 

Contract.   

I recommend the following motion be made: 

I move to recess into Executive Session to be conducted 

pursuant to SEAPA's Bylaws consistent with Alaska Statute 

44.62.310 for an evaluation of the Agency's CEO and to discuss 

the CEO's compensation and contract, which discussions may 

involve subjects that tend to prejudice the reputation and 

character of a person.     
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