NLSC Root Cause Analysis Report

Ship: USS Denver (LPD 9)

Audit Date: April 15-23, 2002

Audit Team: FTSCPAC

Root Cause Analysis: Naval Sea Logistics Center
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1. Ship History
Ship Builder: Lockheed Shipbuilding; Seattle WA

Planning Yard: Puget Sound (DET) Boston, MA

Homeport: San Diego, CA

Delivery Date: 10/18/1968

Ship Age: 33.8 years

CDM: NSLC Det. Jacksonville

Last 4 Ship Availabilities Prior to Audit:


UPK 1-02-2002


UPK 2-02-2002


IMAV 2-18-2002


UPK 4-01-2002



2. Audit Highlights

Audit Numbers

Total number of configuration records
15447

Total number of audited records 
762

Total number of deferred records
unknown

Total number evaluated records

762

Total number of failed records 

14
NSLC Comments: For future audits, we expect to see some number of deferred records. We know for instance, that the LPD 9 ship consists of a large number of valves—many of which have no nameplate data or are simply inaccessible. The deferred records are “unknown”. In the future, NAVSEA 04L5 is requesting that the audit teams to document any deferred records so that over time, NAVSEA will be able to use that data for future analysis. 

Configuration Accuracy

	97.19%  HM&E RECORDS PASS

	98.21% ELEX RECORDS PASS

	100.00%  ORD RECORDS PASS

	97.64%  TOTAL RECORDS PASS


Configuration Accuracy Post-Root Cause Analysis  

	97.19%  HM&E RECORDS PASS

	99.64% ELEX RECORDS PASS

	100.00%  ORD RECORDS PASS

	98.16%  TOTAL RECORDS PASS


NLSC Comments: The ship’s accuracy percentages will generally change slightly after NSLC has completed the root cause analysis: 4 records were identified as Audit Process Errors and have been taken out of the original audit calculation—since Audit Process Errors do not result in a change to the database.

APL Adds / Deletes / Update

	 
	Qty
	% Rate

	True Add
	4
	28.57%

	 
	Range Add
	0
	0.00%

	 
	Depth Add
	4
	28.57%

	True Delete
	10
	71.42%

	APL Update
	0
	0%

	Total Failed Records
	14
	 


Deferred Records (for future report analysis)
	Qty
	ESWBS
	System
	HM&E 
	Electronics
	Ordnance

	
	
	
	
	
	

	
	
	
	
	
	


Equipment to Record / Record  to Equipment (for future report analysis)
	 
	Qty Audited
	Passed 
	Failed
	% Failed

	Total Number of Records Audited
	762
	 748
	 14
	 1.8%

	Record to Equipment
	
	
	
	

	Equipment to Record
	
	
	
	


3. Discrepancy Codes

CDM Responses
	NSLC Discrepancy Code
	Count

	C - New Construction
	2

	E - Audit Process Error
	1

	F - CDM Error
	1

	U - Unable to track
	9

	M - Life Cycle Maint.
	1

	CDM Discrepancy Code
	Count

	C - New Construction
	4

	E - Audit Process Error
	1

	F - CDM Error
	1

	U - Unable to track
	8
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Maintenance & Supply Impact

	 Audit Results
	G & J Source Codes* 
	Maintenance Actions*
	Supply Impact**
	CASREP Hits***

	NIIN (Adds) 
	None
	None
	None
	None

	APL (Adds) 
	None
	1 
	N/A
	N/A

	APL (Deletes)
	 None 
	None
	N/A
	N/A


*The G & J Source Codes and Maintenance Actions were run against the 3-M database.

**Supply Impact was determined by doing the following: running a mini-COSAL with NAVICP, reviewing the E records and then comparing any new quantities with both the ACHF and FIMARS to determine if the ship would have an additional requirement as a result of the configuration audit.

***For CASREP we have NAVICP run the applicable NIINs through their CASREP database.
Audit Procedural Analysis

This table identifies where multiples of the same APL have been audited. For additional comparison and analysis, it also shows both the total quantity and the percentage audited of the APL across the ship.  This is not a complete listing of the audit candidates, instead we have selected the “heavy hitters”—anything with a quantity of 10 or higher.  

Reviewing the “% of Database” column it appears that some of the equipment or systems were over represented in the audit: a random selectin of APLs for an LPD should not pick up more then 16% of an APL database population. 

Candidates by APL
	APL
	ESWBS
	QTY Audited
	Ship QTY
	% of Database Audited  by APL 
	Nomenclature

	882183915
	55511
	10
	16
	62.50%
	Valve Sol. .37

	30739935
	44614
	10
	19
	52.63%
	Control-Indicator

	00023028
	44614
	11
	58
	18.90%
	Amplifier

	62692278
	44121
	11
	11
	100%
	Coupler, Antenna

	882100003
	51611
	17
	43
	39.53%
	Valve  (.87IN)

	62692277
	44121
	19
	20
	95.00%
	Coupler, Antenna

	62692276
	44121
	20
	20
	100.00%
	Coupler, Antenna

	88633651
	44614
	24
	53
	45.28%
	Telephone Set

	85286300
	44614
	27
	38
	71.05%
	Switchboard, Transmitter Transfer


Audit Candidates by ESWBS

This Table breaks out the all audit candidates by APL quantity within each ESWBS (we are using the ESWBS to categorize by major systems). The APL Error column indicates where an audit error was identified. On the right hand side is the total population for each ESWBS and the percentage audited. For example: we can tell that the audit team looked at 6 pieces of equipment within the No. 2 Air Conditioning Plant. One record failed the audit and there are 42 records in CDMD-OA for that air conditioning plant. Auditing those 6 records constitutes 14% of that ESWBS. 

This chart gives a quick visual overview of the total ESWBS being audited (and by what percentage), and where the errors were found.

	APL Candidates
	APL   Error
	ESWBS Nomenclature
	CDMD-OA ESWBS Population
	% Audited

	4
	 
	AIR CONDITIONING PLANT - NO. 1
	62
	6%

	6
	1
	AIR CONDITIONING PLANT - NO. 2
	42
	14%

	4
	 
	AIR CONDITIONING PLANT - NO. 3
	60
	7%

	4
	 
	AIR CONDITIONING PLANT - NO. 4
	42
	10%

	3
	 
	AIR CONDITIONING UNITS, SELF CONTAINED
	25
	12%

	4
	 
	AIR SYSTEM, LOW AND MEDIUM PRESSURE
	144
	3%

	14
	1
	ANCHOR HANDLING AND STOWAGE
	42
	33%

	5
	 
	ANNOUNCING SYSTEMS
	453
	1%

	80
	 
	ANTENNA MULTICOUPLERS-TUNERS
	150
	53%

	1
	 
	AUXILIARY STEAM AND DRAINS OUTSIDE MACHINERY SPACES
	78
	1%

	1
	 
	AUXILIARY STEAM SYSTEM, PIPING & CONTROLS - SHAFT NO. 1
	133
	1%

	3
	 
	BLOWERS, LIGHT OFF 
	4
	75%

	3
	 
	BOILER, MANUAL/AUTOMATIC CONTROLS - SHAFT NO. 1
	21
	14%

	3
	 
	BOILER, MANUAL/AUTOMATIC CONTROLS - SHAFT NO. 2
	20
	15%

	1
	 
	BOILERS, PROPULSION - SHAFT NO. 1
	69
	1%

	1
	 
	BOILERS, PROPULSION - SHAFT NO. 2
	59
	2%

	2
	 
	CATHODIC PROTECTION, IMPRESSED CURRENT
	13
	15%

	2
	 
	COMMUNICATION ANTENNA SYSTEMS
	49
	4%

	5
	 
	COMMUNICATION DEVICES, MISCELLANEOUS
	90
	6%

	3
	1
	COMMUNICATION RECEIVERS
	43
	7%

	20
	 
	COMMUNICATION SYSTEMS, SATELLITE
	116
	17%

	1
	 
	COMMUNICATION SYSTEMS, VISUAL
	33
	3%

	17
	 
	COMMUNICATION TRANSCEIVERS
	280
	6%

	8
	 
	COMMUNICATION TRANSMITTERS
	93
	9%

	14
	 
	COMPRESSORS, AIR DEBALLAST
	76
	18%

	1
	 
	COMPRESSORS, LP AIR
	39
	3%

	51
	 
	CONTROL STATIONS, AMPHIB SHIPS BALLAST AND DEBALLAST SYSTEM
	237
	22%

	1
	 
	CONTROL SYSTEMS, QUALITY MONITORING
	4
	25%

	7
	 
	CONVEYORS, CARGO - PALLET CONVEYORS
	222
	3%

	1
	 
	CONVEYORS, CARGO - VERTICAL PACKAGE
	103
	1%

	4
	 
	CRANES AND HOISTS
	128
	3%

	10
	 
	CRANES, ROTATING
	49
	20%

	12
	 
	CRYPTO EQUIPMENT (DATA)
	68
	18%

	96
	 
	CRYPTO EQUIPMENT (VOICE)
	388
	25%

	1
	 
	DAMAGE CONTROL STATIONS
	186
	1%

	1
	 
	DEAD RECKONING SYSTEM
	6
	17%

	2
	 
	DISTILLING PLANT, FLASH TYPE - PLANT NO. 1
	65
	3%

	1
	 
	DISTILLING PLANT, FLASH TYPE - PLANT NO. 2
	64
	2%

	3
	 
	ELECTRONIC COUNTERMEASURES, PASSIVE
	39
	8%

	6
	 
	ELEVATORS, AMMO HANDLING ON NON-CV/CVN SHIPS - NO. 1
	184
	3%

	4
	 
	EQUIPMENT, MEDICAL AND DENTAL SPACES
	73
	5%

	34
	 
	FOG, FOAM AND AFFF, WITHIN MACHINERY SPACES
	200
	17%

	6
	 
	FORK LIFT TRUCKS
	173
	3%

	6
	 
	GENERATOR SET, EMERGENCY DIESEL - ESSDG NO. 1
	41
	15%

	8
	 
	GENERATOR SET, EMERGENCY DIESEL - ESSDG NO. 2
	37
	22%

	1
	 
	GENERATOR SET, SHIP SERVICE STEAM TURBINE - SSTG NO. 1
	18
	6%

	1
	 
	GENERATOR SET, SHIP SERVICE STEAM TURBINE - SSTG NO. 2
	16
	6%

	1
	 
	GENERATOR SET, SHIP SERVICE STEAM TURBINE - SSTG NO. 3
	13
	8%

	4
	 
	GENERATOR SET, SHIP SERVICE STEAM TURBINE - SSTG NO. 4
	14
	29%

	15
	 
	GUNS, SELF-CONTAINED
	35
	43%

	1
	1
	HEATING SYSTEM
	272
	0%

	2
	 
	HYDRAULIC POWER SYSTEM, SHIP'S SERVICE  NO. 1
	51
	4%

	7
	 
	IDENTIFICATION SYSTEMS (IFF)
	58
	12%

	6
	1
	LANDING CRAFT (LCPL)
	90
	7%

	4
	 
	LIGHTING DISTRIBUTION
	155
	3%

	1
	 
	LUBE OIL SYSTEM, SHIP SERVICE TURBINE GENERATOR - SSTG NO. 1
	10
	10%

	1
	 
	LUBE OIL SYSTEM, SHIP SERVICE TURBINE GENERATOR - SSTG NO. 2
	4
	25%

	1
	 
	LUBE OIL SYSTEM, SHIP SERVICE TURBINE GENERATOR - SSTG NO. 3
	6
	17%

	1
	 
	LUBE OIL SYSTEM, SHIP SERVICE TURBINE GENERATOR - SSTG NO. 4
	6
	17%

	12
	 
	MECHANICALLY OPERATED GATES
	76
	16%

	2
	 
	OIL POL CONT SYS (BLGE & OIL WSTE SYS PLNT 1 CV/CVN)
	151
	1%

	4
	 
	PIPING, AMPHIBIOUS SHIPS BALLASTING AND DEBALLASTING SYSTEM
	229
	2%

	1
	 
	PIPING, AVIATION AND GENERAL PURPOSE FUEL SYSTEM
	203
	0%

	2
	2
	PIPING, MAIN FEEDWATER - SHAFT NO. 1
	133
	2%

	4
	 
	PROPULSION REDUCTION GEAR - SHAFT NO. 1
	7
	57%

	3
	 
	PROPULSION REDUCTION GEAR - SHAFT NO. 2
	7
	43%

	1
	 
	PROPULSION STEAM TURBINES, HP & LP, MAIN - SHAFT NO. 1
	6
	17%

	12
	 
	PUMPS, AVIATION AND GENERAL PURPOSE FUEL
	55
	22%

	10
	 
	PUMPS, FIREMAIN AND FLUSHING
	44
	23%

	4
	 
	PUMPS, FUEL SERVICE - SHAFT NO. 1
	17
	24%

	8
	 
	PUMPS, FUEL SERVICE - SHAFT NO. 2
	14
	57%

	4
	 
	PUMPS, FUEL TRANSFER, NON COMPENSATING AND COMPENSATING SYSTEM
	6
	67%

	1
	 
	PUMPS, MAIN FEED BOOSTER - SHAFT NO. 1
	16
	6%

	1
	 
	PUMPS, MAIN FEED BOOSTER - SHAFT NO. 2
	16
	6%

	4
	 
	PUMPS, MAIN LUBE OIL, NON-ATTACHED, SHAFT NO. 1
	11
	36%

	4
	 
	PURIFIERS, LUBE OIL (PLANT 1 FOR CV/CVN)
	8
	50%

	7
	 
	RADAR DISTRIBUTION SYSTEMS
	43
	16%

	2
	 
	RADAR, AIR SEARCH (2D) - AN/SPS-40 SERIES
	21
	10%

	1
	 
	RADAR, SURFACE SEARCH - AN/SPS-67 SERIES
	10
	10%

	41
	2
	REFRIGERATION, SHIP SERVICE 
	230
	18%

	1
	 
	SHIPS SIGNAL EXPLOITATION SPACES (SSES)
	10
	10%

	6
	 
	SMALL ARMS AND PYROTECHNICS LAUNCHING DEVICES
	160
	4%

	16
	1
	SOLID WASTE POLLUTION CONTROL
	155
	10%

	2
	 
	SOUND POWERED TELEPHONE SYSTEMS
	521
	0%

	20
	 
	SPACES, COMMISSARY
	232
	9%

	4
	2
	SPACES, LAUNDRY AND DRY CLEANING
	31
	13%

	12
	 
	STEERING SYSTEM
	31
	39%

	8
	1
	SWITCHGEAR & PNLS, 60 HZ POWER-ZONE/MAIN SWBD NO. 1
	733
	1%

	2
	 
	TACTICAL DATA DISPLAY
	11
	18%

	1
	 
	TACTICAL DATA SYSTEM COMMUNICATIONS
	5
	20%

	2
	 
	TACTICAL SUPPORT CENTER
	114
	2%

	1
	 
	TELETYPE SYSTEMS
	22
	5%

	1
	 
	TORPEDO DECOYS
	17
	6%

	1
	1
	VENT SYSTEM, MACHINERY SPACES 
	36
	3%

	30
	 
	VENTILATION SYSTEM, NON-MACHINERY PROPULSION SPACES
	573
	5%

	3
	 
	WATER, CHILLED, COOLING DISTRIBUTION
	265
	1%

	13
	 
	WATER, POTABLE SERVICE
	238
	5%

	1
	 
	WINCHES, REPLENISHMENT-AT-SEA - CARGO
	14
	7%



4. Trends (ship/cumulative):

· Lack of ISEA life cycle maintenance
NSLC Comments: The LPD 9 had a very small number of records (14) to research—making it difficult to find any specific trends for that ship. 


5. Recommendations:
· Conduct more research on disconnect between New Construction configuration status accounting and Life Cycle configuration status accounting.

· Rewrite the section in the SCLSIS Tech Spec concerning configuration-worthy items, include statements that will support the APL worthiness and 89000 rules found in the NAVSEA PMG & PAFOS manual. 

· Audit Process: In the areas of the responsibilities sections of the Tech Spec, we need to add statements for the CDM and validation/audit teams that ensures they understand what methods the SPM and Shipbuilder used to develop their HSC structure, quantities and what type of items are on the 89000 RICs. They must understand that by them adding new records to CDMD-OA they are adding additional quantities to the database, which may create excess requirements.

