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1.  Objective:  Due to questions and concerns from Fleet Units and INSURV, NAVSEA DDG Design Site and NAVSEA Damage Control & Survivability conducted an onboard operational test of the DC Generator from the USS COLE Lessons Learned.  The afloat unit assigned to conduct the testing on was the USS COLE DDG 67, at the Norfolk Naval Base, Norfolk, Virginia.  The generator unit was a standard unit shipped to the fleet and had no prior running time.  The purpose was to conduct load testing of the Emergency Generator with various Damage Control Repair Station (DCRS) equipment that may be utilized in conjunction with the generator (see Table 3.1 List of Equipment).  Onboard equipment was requested to duplicate the requirements that the generator would be required to perform in an emergency situation. 

2. Participants: 
DC2(SW) Burke  -  USS COLE DC Division
Ken Powell – NAVSEA Coastal Systems Station, Panama City, FL.  COLE Lessons Learned Procurement 
Victor Cusumano – CSC Advanced Marine, DDG Design Site Manager
Lee Fuglestad – CSC Advanced Marine, DDG Design Site COLE Lessons Learned ECP Coordinator 
Dexter Vance – CSC Advanced Marine, DDG Design Site Damage Control
3. Procedure:

3.1. 
Using the portable emergency diesel generator, conduct standard operating procedures for starting the generator. 

a) Start generator in weather deck area, ensuring adequate ventilation.

b) Hearing protection is required within 20 feet of generator.

c) Ensure rubber mat is placed on deck prior to starting generator.

d) Allow generator to warm up prior to placing equipment on line (approximately 2 – 5 minutes).

3.2. 
Plug in test item #1 (Circular saw) without plug adapter.

a) Test operate saw.

b) Observe saw operation.

c) Ensure saw reaches full RPM.

d) Remove plug.

3.2.1 
Plug in 3-prong plug adapter to generator.  Conduct test #1 again, using test item #2, observe results.

3.3.  
Plug in test item #3 (Box fan).

a) Test operate box fan.

b) Observe fan operation.

c) Ensure fan reaches full RPM.

d) Remove plug.


3.4. 
Plug in test item #4 (PECU).

a) Flip toggle switch to “Charge”.

b) Ensure PECU is receiving charge; let charge 1 – 2 minutes.

c) Remove plug

3.5. 
Plug in test item #5 (Drill ½″).

a) Test operate drill.

b) Observe drill operation.

c) Ensure drill reaches full RPM.

d) Remove plug.

 3.6.
Plug in test item #6 (Emergency DC String Lights).

a) Test operate lights.

b) Observe lights.

c) Ensure lights are fully lit with full lumination.

d) Remove plug.

3.7.  
Plug in test item #7 (Flood lantern).

a) Ensure lantern is receiving charge.

b) Remove plug.

3.8.  
Plug in test item #8 (Light, Explosive Proof).

a) Test operate light.

b) Observe light.

c) Ensure light is fully lit with full lumination.

d) Remove plug.

3.9. 
Plug in Surge protector.

a) Use surge protector for sensitive equipment testing (i.e. Laptop).

b) Surge protector may be used with other equipment.


3.10.
Plug in test #9 (CP 95)

a) Test operate CP 95.

b) Ensure CP 95 operates correctly.

c) Remove plug.

3.11. 
Plug in test #10 (PowerHawk)

a) Test recharging PowerHawk capability.

b) Ensure PowerHawk is recharging.

c) Remove plug.

3.12. 
Plug in test #11 (WIFCOM recharging base w/WIFCOM)

a) Test recharging base capability.

b) Ensure WIFCOM is recharging.

c) Remove plug.


3.13. 
Plug in test #12 (SWICS or WICS) recharging base with radio

a) Test recharging base capability.

b) Ensure radios are recharging.

c) Remove plug.


3.14. 
Plug in test # 13 (household circular saw)

a) Test operate the saw.

b) Observe saw operation.

c) Ensure saw reaches full RPM

d) Remove plug.


3.15.
Plug in test # 14 (LAPTOP)

a) Test LAPTOP.

b) Observe LAPTOP operation.

c) Secure LAPTOP.

d) Remove plug.


3.16. 
Plug in Extension cord

a) Using procedures 3.2 through 3.14, conduct same test plugging equipment into extension cord.

b) This test is to verify that equipment can be ran below decks with generator running topside.


3.17.
Conduct multiple equipment test, running at the same time:

a) Lights and Fan

b) Lights and Saw

c) WIFCOM and WICS/SWICS

3.18.
Record results on Table 3.1


3.19.
Secure testing

TABLE 3.1

LIST OF EQUIPMENT

  Test #
Equipment
Location
Manufacturer / Serial number
Picture location

	1. 
	Circular Saw (Heavy duty, ship)
	DCRS 3
	SKILSAW 5HVZ3  HD5790 / HD-702393
	Picture 8.5

	2. 
	Circular Saw with Adapter
	DCRS 3
	
	Picture 8.3 & 8.5

	3. 
	Box Fan
	DCRS 3
	NSM 1HM4140-01-272-6060 / SER 26
	Picture 8.2

	4. 
	PECU
	DCRS 3
	ARCAIR NSN 1H4240-01-272-3841
	Picture 8.8

	5. 
	Drill ½”
	DCRS 3
	BLACK & DECKER TYPE 100 / SER 78732
	Picture 8.5

	6. 
	Emergency DC lights
	Electrical Shop
	DURALINE / M107666
	Picture 8.4

	7. 
	Flood Lantern
	DCRS 3
	105 SPEC MIL-L-1130E  FSN 6230-00-643-3661
	Picture 8.7

	8. 
	Explosive proof light
	DCRS 3
	CAT EVH706 MIL-F-16377/52A  NSN 6230-00-701-2947 SY:286
	Picture 8.8

	9. 
	CP 95
	Aft DECON
	CP-95B/PD 115V 1 PHASE 60 HZ / SER A258
	Picture 8.12

	10. 
	Portable Electric Access and Rescue (PEARS) Battery powered “Jaws of Life”
	DCEL
	PowerHawk PC100 / Ser 4003  Date 1/2002
	Picture 8.10

	11. 
	WIFCOM
	N/A
	
	

	12. 
	WICS / SWICS
	DCRS 3
	Motorola 6 slot CE 3.15 Amp 250 V
	Picture 8.9

	13. 
	Circular Saw Household saw
	Contractor
	Craftsman 7 ¼” 
	Picture 8.5 (behind Skilsaw)

	14. 
	LAPTOP
	Contractor
	Gateway
	

	15. 
	Multiple use: Lights & Fan
	DCRS 3
	
	

	16. 
	Multiple use: Lights & Saw
	DCRS 3
	
	

	17. 
	Multiple use: WIFCOM & WICS
	DCRS 3
	
	


4. Test Results:


  4.1 
Testing onboard the USS COLE was performed on 17 June 03.  The crew pulled the generator (LIFTER PRAMAC Model: ES5500X, Serial # 2002US021140 8/2002), see Picture 8.1, from it’s stored location on the DC deck forward by the Sonar Dome Passageway near DCRS 2.  The Flight I DDG’s do not have a selected stowage location and its position is left up to the crew.


  4.2
Prior to readying the generator, Mr. Ken Powell conducted an electrical check of the generator and found that the COLE’s generator had a common problem with the electrical system that other generators have had from the factory.  It requires the user to rewire one of the Ground Fault Indicators (GFI) plugs due to incorrect wiring made at the factory, missed by the Quality Assurance (QA), and shipped to the fleet.  These procedures can be found in the generator Technical manual (DRAFT) that is provided with the generator. 


 4.3
The fuel for the generator was obtained and while the DC-men located the correct oil to put into the crank case, the NAVSEA team wanted to look at the other portable diesel generators that are being carried for Force Protection (NOTE: these generators are not outfitted for the DC organization, but may be used in an emergency situation if available.)  


 4.4
The USS COLE had two (2) Force Protection diesel generators.  Contrary to what the NAVSEA team had heard from various sources, the Force Protection generators did NOT match the DC portable generator, but were supplied from a different maker.  The Force Protection generators on the COLE were: Lombardini Model: Volt 6000, 6ld435 – 4364109 – 629413.  The Force Protection generators had a battery attached and were stored on the DC deck also.


 4.5
Once the oil was added to the crank case the generator test was ready to commence.  Mr Ken Powell explained to the DC-men how to prime the fuel line, the fuel line must be disconnected after the fuel filter and allow the diesel to fill the filter and line via gravity, prior to starting.  Failure to prime the line results in an “Air lock” situation and fuel starvation to the motor with a fail to start.  After the prime was completed the fuel line was re-connected and hose clamp attached.  This procedure can also be found in the Technical manual (DRAFT).  A safety brief and schedule of events was conducted for the NAVSEA team and DC-men.


 4.6
The generator was aligned for start and the manual pull cord was engaged.  The motor turned over and attempted a start but died.  A check of the generator was conducted and found that the fuel line cutout valve had been accidentally closed during the priming operation.  Mr. Ken Powell identified this quickly, however, during an emergency this may have taken some time to identify.  Once the fuel valve was opened the generator came up to speed and operated as designed.

5. Alternate Procedures

5.1. If equipment fails to operate using the Portable Emergency Diesel Generator, the follow procedure should be utilized.

A. Disconnect the equipment from the generator.  

B. If available, have equipment electrically safety checked.

C. Conduct test of equipment from a “Known” source.

D. If sat test from known source is achieved, use the 3-prong plug adapter with the equipment.

E. Conduct second test of equipment.

F. Record results.

6. Finalize results

6.1 Once testing has been completed, record results, see TABLE 6.1, and finalize those results into a web-based friendly document that can be included in the NAVSEA damage control web site and written document that will be submitted to the DDG Design Site Manager.

6.2 Mr. Dexter Vance will compile all the data and publish the results in the format required.

6.3 Due to the uncertainty of the Skilsaw being plugged into the generator, it was decided to plug it in last.

6.4 Starting with the Box Fan, each piece of equipment was plugged into the generator and following listed procedures, allowed to come up to full RPM, then secured.  See tests results in table 6.1 for each piece.

TABLE 6.1

Final Results




With Extension
Plugged into

  Test #
Equipment
Results
Cord
Surge protector
Results

	1. 
	Circular Saw (Heavy duty, ship)
	Satisfactory / Unsat
	N/A
	N/A
	Tripped the GFI immediately when switch was depressed.

	2. 
	Circular Saw with Adapter
	Satisfactory / Unsat
	N/A
	N/A
	When plugged into the saw, then into the generator, allowed the saw to operate and satisfactorily cut pressure treated 4 X 4. 

	3. 
	Box Fan
	Satisfactory / Unsat
	N/A
	N/A
	Operated as designed.

	4. 
	PECU
	Satisfactory / Unsat
	Satisfactory / Unsat
	N/A
	Received charge.

	5. 
	Drill ½”
	Satisfactory / Unsat
	Satisfactory / Unsat
	N/A
	Ran at full RPM.

	6. 
	Emergency DC lights
	Satisfactory / Unsat
	Satisfactory / Unsat
	N/A
	Illuminated fully.

	7. 
	Flood Lantern
	Satisfactory / Unsat
	Satisfactory / Unsat
	N/A
	Received charge.

	8. 
	Explosive proof light
	Satisfactory / Unsat
	Satisfactory / Unsat
	N/A
	Illuminated fully.

	9. 
	CP 95
	Satisfactory / Unsat
	N/A
	N/A
	Operated as designed.

	10. 
	Battery Powered Jaws of Life
	Satisfactory / Unsat
	N/A
	N/A
	Received charge.

	11. 
	WIFCOM
	N/A
	N/A
	N/A
	N/A

	12. 
	WICS / SWICS
	Satisfactory / Unsat
	Satisfactory / Unsat
	N/A
	Operated as designed and engaged charging the radios.

	13. 
	Household saw
	Satisfactory / Unsat
	N/A
	N/A
	Operated as designed and satisfactorily cut pressure treated 4 X 4. 

	14. 
	LAPTOP
	Satisfactory / Unsat
	N/A
	Satisfactory / Unsat
	Received charge, operated as designed.

	15. 
	Multiple use: Lights & Fan
	Satisfactory / Unsat
	Satisfactory / Unsat
	N/A
	Lights illuminated as designed and fan ran at full RPM.

	16. 
	Multiple use: Lights & Saw
	Satisfactory / Unsat
	Satisfactory / Unsat
	N/A
	Lights dimmed momentarily when saw was first engaged, but illuminated fully as the saw was cutting the 4 X 4.

	17. 
	Multiple use: Fan & Saw & household saw.
	Satisfactory / Unsat
	N/A
	N/A
	Both saws were running at same time with the fan on and operating.  All operated as designed.

	18. 
	Multiple use: Fan & Saw & Drill.
	Satisfactory / Unsat
	Satisfactory / Unsat
	N/A
	All equipment operated as designed.

	19. 
	Multiple use: Saw & Emergency DC lights & Dress ships lights
	Satisfactory / Unsat
	Satisfactory / Unsat
	N/A
	The dress ships lights were a 16 socket, 25 Amp light bulb string, plugged into the Emergency DC light.  The lights dimmed momentarily when the saw was engaged but fully illuminated as the saw was cutting the 4 X 4.


7. Recommendation(s):

7.1 After receiving the electrical modification and fuel system air bleed, the Portable DC Diesel Generator performed as designed and supported all DCRS equipment.  During the multiple tests it also exceeded the expectations by powering the DC lights and the Dress Ships lights while running the saw.  The concern then, is the EMI suppression that is built into the DCRS saw that gives the GFI circuit a false ground when the saw is engaged.  By masking the EMI suppression signal and installing a 3-prong to 2-prong adapter (see Picture 8.3), the saw was operational and made several cuts in the 4 X 4 material as designed, however, this plug adapter also removes the ground feature to the saw.  This may pose a problem if used in a compromising situation with water on the deck or compromise of the electrical wiring.  


7.2 Ken Powell suggested a way to alleviate the problem would be to issue the ships with the generator a replacement socket that is not a GFI.  This replaces one of the GFI sockets and gives the generator three (3) GFI protected sockets (see picture 7.2.1) and one (1) non-GFI (see picture 7.2.2) that is not GFI however, still is grounded.  The ships electricians would be instructed to remove one GFI circuit and replace it with the provided non-GFI socket and affix the warning sign to the generator.  Once started, the DC Generator would allow the use of the circular saw on the non-GFI socket.  
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       Picture 7.2.1                             Picture 7.2.2

       GFI socket                         3-Prong grounded socket (non-GFI)


7.3 GENERATOR TEST RECOMMENDATION – 1: Investigate the feasibility of issuing a replacement socket to all units currently in possession of a Portable DC Generator.  Provide detailed instructions on the replacement and conformation of accomplishment.  Provide a warning sign with the replacement socket to be affixed to the generator that identifies the 3-prong grounded plugs as a NON-GFI plug.  The NON-GFI plug should have a different color faceplate than the GFI (black).

7.4 GENERATOR TEST RECOMMENDATION – 2: NAVSEA 05P get concurrence with Fleet Safety Center to issue a “3-prong to 2-prong” NON-grounded plug adapter for use with the Circular saw, ONLY when it is in use with the Portable DC Generator.  

7.5 GENERATOR TEST RCOMMENDATION – 3:  Once approved for shipboard use, NAVSEA Coastal Systems issue a “3-prong to 2-prong” non-grounded plug adapter in a hermetically sealed bag to all Afloat units in possession of the Portable DC Generator.  Insure a WARNING sign is affixed to the bag that identifies it as an emergency use ONLY.
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Picture 8.1 Portable DC Generator
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                   Picture 8.3 The 3-prong to 2-prong adapter
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Picture 8.2 Generator with DC gear (during set-up)


Picture 8.4 DC Emergency lights
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Picture 8.5 Skilsaw 10” circular saw



Picture 8.6  ½” Drill
[image: image9.jpg]


[image: image10.jpg]




Picture 8.7 Flood lantern



Picture 8.8 PECU and Explosive proof light
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Picture 8.9 WICS charging station


Picture 8.10 Battery powered Jaws of Life (PowerHawk)
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Picture 8.11 Generator running multiple pieces of gear 



Picture 8.12 CP-95/B
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