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J.S. HOUSE OF REPRESENTATIVES
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You HAVE ASKED ME TO APPEAR BEFORE YOUR SUBCOMMITTEE IN
ORDER TO DISCUSS MY OWN PERSPECTIVE ON NUCLEAR SAFETY AND TO
DESCRIBE THE PHILOSOPHY AND APPROACH OF THE NAVAL REACTOR
SAFETY PROGRAM, THE VIEWS I WILL EXPRESS ARE MY OWN BASED
oN 60 YEARS OF GOVERNMENT SERVICE. THEY DO NOT NECESSARILY
REFLECT THOSE OF MY SUPERIORS OF ANY GOVERNMENT AGENCY,

NAVAL REACTORS PRUGRAM

I WILL BEGIN BY DESCRIBING THE EXTENT OF THE NAVAL
ReacTors ProGRAM. TobAY 115 NUCLEAR POWERED SUBMARINES ARE
IN OPERATION; 4] OF THESE ARE BALLISTIC MISSILE FIRING
SUBMARINES AND 74 ARE ATTACK SUBMARINES. TWENTY-THREE
ADDITIONAL ATTACK SUBMafmines aND sSgven TRIDENT SUBMARINES
ARE AUTHORIZED FOR CONSTRUCTION. WE ALSO HAVE ONE NUCLEAR
POWERED DEEP SUBMERGENCE RESEARCH AKND OCEAN ENGINEERING
VEHICLE. THREE NUCLEAR POWERED AIRCRAFT CARRIERS ARE IN
OPERATION, AND ONE MORE IS BEING BUILT. E1GHT NUCLEAR



POWERED CRUISERS ARE 1IN OPERATION, AND ONE MORE 1S BEING

BUILY, . . “2ETHER, 127 NUCLEAR POWERED SHIPS ARE IN OPERATIONM.
IN ADDITION, | AM RESPONSIBLE FOR THE SHIPPINGPORT ATOMIC
Power STATION, INCLUDING MUCLEAR SHIPS, THE NAVAL PROTOTYPE.
REACTORS, AND THE SHIPPINGPORT STATION, | AM RESPONSIBLE FOR
THE GPERATION OF 15% REACTORS.

THERE ARE Twe UEPARTMENT OF ENERGY LABORATORIES DEVOTED
TO THE SUFPORT OF TuE Naval REACTORS PROGRAM: ONE 1S THE
BeTTis AroMic Powsr LARORATORY IN PITTSBURGH, PENNSYLVANIA
WHICH IS OPERATED BY WESTINGHOUSE; THE OTHER IS THE KNOLLS
AtoMic Power LABORATORY LOCATED IN SCHENECTADY, New York,
WHICH 1S OPERATED BY THE GENERAL ELECTRIC CoMPANY,

Since THE USS NAUTILUS First PUT TO SEA IN 1955, Navat
NUCLEAR POWERED SMIPS HAVE STEAMED OVER 40 MILLION MILES AND
HAVE ACCUMULATED oveER 1800 REACTOR~YEARS OF OPERATION. WE
HAVE PROCURED 508 NUCLEAR CORES, AND HAVE PERFORMED 166
REFUELINGS., Some 300 LARGE BUSINESSES AND ovER 1000 smaLL
BUSINESSES PRODUCE EQUIPMENT FOR THE NavaL REacTORS PROGRAM,

ENVIRONMENTAL RECORD

IN THE TWENTY-SIX YEARS SINCE THE NAUTILUS LAND PROTOTYPE
FIRST OPERATED THERE HAS NEVER BEEN AN ACCIDENT INVOLVING A
NAVAL REACTOR, NOR HAS THMERE BEEN ANY RELEASE OF RADICACTIVITY



WHICH HAS HAD A SIGNIFICANT EFFECT ON THE ENVIRONMENT. For
EXAMPLE, IN EACH OF THE LAST EIGHT YEARS, THE TOTAL GAMMA
RADIGACTIVITY IN LIQUIDS, LESS TRITIUM, DISCHARGED WITHIN 12
MILES OF SHORE FROM ALL OUR NUCLEAR POWERED SHIPS, SUPPORTING
TENDERS, NAVAL BASES AND NINE SHIPYARDS, WAS LESS THAN TWO
THOUSANDTHS OF A CURIE. IF ONE PERSON WERE ABLE TO DRINK

THE ENTIRE AMOUNT OF RADIOACTIVITY DISCHARGED INTO ANY

HARBOR IN 1978, HE WOULD NOT EXCEED THE ANNUAL RADIATION
EXPOSURE PERMITTED BY THE NUCLEAR REGULATORY CoMMISSION FOR
AN INDIVIDUAL WORKER,

EACH YEAR [ ISSUE A REPORT WHICH DESCRIBES IN DETAIL
THE RECORD OF DISCHARGES OF RADIOACTIVITY TO THE ENVIRONMENT
FROM NAVAL SHIP OPERATIONS AND DESCRIBES OUR METHODS OF
CONTROL AND ENVIRONMENTAL MONITORING. WITH YOUR PERMISSION
I WILL PROVIDE THE SUBCOMMITTEE WITH A COPY OF THIS REPORT
ror 1978 FOrR THE RECORD.

OCCUPAT IONAL RADIATION EXPOSURE

FOR THE PAST TWO YEARS THERE HAS BEEN INCREASED PUBLIC
AND CONGRESSIONAL INTEREST & THEI WEALTR EFFECTS DUE TO LOW
LEVEL RADIATION. | AM NEITHER AN EXPERT ON RADIATION HEALTH
EFFECTS NOR AM | RESPONSIBLE FOR SETTING THE NATIONAL OCCUPATIONAL
EXPOSURE LIMITS. BUT | AM RESPONSIBLE FOR THE USE OF THESE



STANDARDS N CONDUCTING RADIDATTIVE WORK IN THE HAVAL REACTORS
ProGAa. THus 1 HAVE CONSIDERABLE CXPERIENCE IN WHAT IT TAKE:
TO PERFORM WORK WITH RADIOACTIVE MATERIAL IN A MANNER THAT

PROTECTS THE WORKERS.

% SECOND DOCUMENT | WOULD LIKE TO PROVIDE FOR THE
RECORD PROVIDES THE OCCUPATIONAL RADIATION EXPOSURE RECORD
FOR CIVILIAN AND M!LITARY PEOPLE INVOLVED IN NAVY NUCLEAR
PROPULSION AND THEIR SUPPORT FACILITIES, ON PaGe 2 oF THIS
REPORT, THERE 15 A GRAPH WHICH SHOWS THE TOTAL OCCUPATIONAL
RADIATION EXPCSURES TO PERSONNEL OPERATING SHIPS AND TO
EMPLOYEES IN THE SHIPYARDS. IN 1978 THE TOTAL OPERATOR AND
WORKER EXPOSURE WAS ABOUT ONE QUARTER THE AMOUNT IN THE PEAK
YEAR 1966, EVEN THOUGH THE NUMBER OF NUCLEAR-POWERED SHIPS

NEARLY DOQUBLED.

As IDENTIFIED IN THE DOCUMENT, SINCE 1967 NO CIVILIAN
OR MILITARY PERSONNEL IN THE Navy’'s NUCLEAR PROPULSION
PROGRAM WAVE EXCEEDED THE QUARTERLY FEDERAL LIMIT OF 3 REM
OR AN ANNUAILL RADIATION EXPOSURE LIMIT OF 5 REM. THE AVERAGE
ANN''&  EXPOSURE OF SHIPYARD WORKERS IN 1978 wAS ONE QUARTER
OF A REM. THE AVERAGE ANNUAL IXPOSURE OF SHIP OPERATORS IN
1978 wAS ONE TENTH OF A REM, THIS DOCUMENT ALSO OUTLINES
MANY OF THE MEASURES IMPLEMENTED TO ACHIEVE THE RECORD OF
OCCUPATIONAL RADIATION EXPOSURE WE HAVE ATTAINED.



[ BELIEVE BOTH REPORTS WIll BE OF VALUE TO THe PURPOSE
OF THIS HEARING, BECAUSE THEY CONVEY SOMETHING OF THE KIND
OF CARE AND ATTENTION TO DETAIL WE HAVE TAKEN IN ORDER TO
MAINTAIN A LEVEL OF ASSURANCE THAT BOTH THE PUBLIC AND THE
PEOPLE IN THE PROGRAM ARE PROTECTED.

SINCE THE INCIDENT AT THE THREE MILE IsLAND SITE, I
HAVE BEEN ASKED BY MANY PEOPLE TO COMMENT, THERE ARE
SEVERAL REASONS WHY [ HAVE NOT DONE THIS. FIRST, ALL THE
FACTS ARE NOT IN, AND IT WOULD BE PRESUMPTUOUS ON MY PART
7O MAKE JUDGMENTS OM SUCH A HIGHLY COMPLEX SUBJECT WHEN |
DO NOT HAVE THE FACTS, OECOND, THERE ARE SIGNIFICANT
DIFFERENCES BETWEEN THE DESIGN AND OPERATION OF NAVAL
REACTORS AND PLANTS SUCH AS THE THREE MILE ISLAND PLANT.
| WANT TO WEIGH ALL ASPECTS OF THE INCIDENT AND SEE IF THERE IS
ANYTHING FROM IT | CAN LEARN AND INCORPORATE INTO THE
NavaL ProscrRAM. THAT IS THE WAY | HAVE ALWAYS OPERATED,



ANOTHER IMPORTANT ASPECT IS THE LEGAL ISSUE INVOLVED.
IT IS YET 10 BE DECIDED WHO WILL PAY ALL THE VARIOUS COSTS
FOR THE INCIDENT. IT WOULD NOT BE APPROPRIATE FOR A GOVERNMENT
EMPLOYEE SUCH AS MYSELF TC BE ISSUING PRONOUNCEMENTS ON THE
INCIDENT WHEN THERE MAY BE LITIGATION,

THERE ARE, HOWEVER, A NUMBER OF FACTS WHICH HAVE BEEN
RELEASED BY THE NuCLEAR REGULATORY COMMISSION REGARDING
THReE M1Le IsLanp, THESE FACTS SEEM TG ME TO REINFORCE MANY
OF THE UNDERLYING BASIC PRINCIPLES OF THE NAVAL REACTORS

PROGRAM,

OVER THE YEARS, MANY PEOPLE HAVE ASKED ME HOW | RUN THE
NAVAL REACTORS PROGRAM, SO THAT THEY MIGHT FIND SOME BENEFIT
FOR THEIR OWN WORK. I AM ALWAYS CHAGRINED AT THE TENDENCY OF
PEOPLE TO EXPECT THAT | HAVE A SIMPLE, EASY GIMMICK THAT |
MAKES MY PROGRAM FUNCTION, THEY ARE DISAPPOINTED WHEN THEY
FIND OU: THERE S NONE. ANY SUCCESSFUL PROGRAM FUNCTIONS AS
AN INTEGRA "D WHOLE OF MANY FACTORS. TRYING TO SELECT ONE
ASPECT AS THE KEY ONE WILl NOT WORK. EACH ELEMENT DEPENDS

ON ALL THE OTHER ELEMENTS.

! RECALL ONCE SEVERAL YEARS AGO AN ADMIRAL, WHOSE
CONVENTIONALLY POWERED SHIPS WERE SUFFERING SERIOUS ENGINEERING



PROBLEMS, ASKED ME FOR A COPY OF ONE SPECIFIC PROL:DURE i

USED TO IDENTIFY EQUIPMENT WHICH WAS NOT OPERATING PROPERLY.
HE BELIEVED THAT WOULD SOLVE HIS PROBLEM, BUT IT DID NOT,

THAT ADMIRAL DID NOT HAVE THE VAGUEST UNDERSTANDING OF THE
PROBLEM OR HOW TG SOLVE IT, HE WAS MERELY SEARCHING FOR A
SIMPLE ANSWER, A CHECK OFF LIST, THAT HE HOPED WOULD MAGICALLY

SOLVE HIS PROBLEM.

T CANNOT OVEREMPHASIZE THE IMPORTANCE OF THIS THOUGHT
IN YOUR CURRENT DELIBERATIONS. THE PROBLEMS YOU FACE CANNOT
BE SOLVED BY SPECIFYING COMPLIANCE WITH ONE OR TWO SIMPLE
PROCEDURES. REACTOR SAFETY REQUIRES ADHERENCE TO A TOTAL
CONCEPT WHEREIN ALL ELEMENTS ARE RECOGNIZED AS IMPORTANT AND
EACH 1S CONSTANTLY REINFORCED.

TECHRICAL

ONE OF THE ELEMENTS NEEDED IN SOLVING A COMPLEX
TECHNICAL PROBLEM 1S TO HAVE THE INDIVIDUALS WHO MAKE THE
DECISIONS TRAINED IN THE TECHNOLOGY INVOLVED. A CONCEPT
WIDELY ACCEPTED IN SOME CIRCLES 1§ THAT ALL YOU NEED IS TO
GET A COLLEGE DEGREE IN MANAGEMEANT AMD THEN, REGARDLESS OF
THE TECHNICAL SUBJECT, YOU CAN APPLY YOUR MANAGEMENT TECHNIQUES
TO RUN ANY PROGRAM: INCLUDING THE PresiDENCY, CONGRESS, OR
THE VATICAN., THiIS HAS BECOME A TENET OF OUR MODERN SOCIETY,



syt 1T 18’ “LID AS THE ORCE WIDELY HELD PRECEPT THAT THE
WORLD 16 FLAT. PROPERLY RUNNING A SOPHISTICATED TECHNICAL
PROGRAM REQUIRES A FUNDAMENTAL UNDERSTANDING OF AND COMMITMENT
TO THE TECHNICAL ASPECTS OF THE JOB AND A WILLINGNESS 70 PAY
INFINITE ATTENTION TG THE TECHNICAL DETAILS, THIS CAN ONLY

RE DONE BY ONE WHO UNDERSTANDS THE DETAILS AND THEIR IMPLICATION?
THE PHRASE "THE DEVIL 1S IN THE DETAILS” IS ESPECIALLY TRUE
FOR TECHNICAL WORK. I|F YOU IGNORE THOSE DETAILS AND ATTEMPT
TO RELY ON MANAGEMENT TECHNIQUES OR GIMMICKS YOU WILL SURELY
END UP WITH A SYSTEM THAT 1§ UNMANAGEABLE, AND PROBLEMS WILL
BE [MMENSELY MORE DIFFicuLT To SoLve. AT NavaL REACTORS, ]
TAKE INDIVIDUALS WHO ARE GOOD ENGINEERS AND MAKE THEM INTO
MANAGERS. THEY DO NOT MANAGE BY GIMMICKS BUT RATHER BY
KNOWLEDGE, LOGIC, COMMON SENSE, AND HARD WORK.

RESPONSIBILITY

ANOTHER ESSENTIAL ELEMENT 1S THAT OF RESPONSIBILITY.
IN THE BEGINNING OF THE NAVAL PROGRAM IT WAS APPARENT TO ME
THAT DUE 0 THE UNIQUENESS OF NUCLEAR POWER AND ITS POTENTIAL
EFFECT ON FUBLIC SAFETY, A REW CONCEPT OF TOTAL RESPONSIBILITY
HAD TO BE ESTABLISHED BOTH WITHIN THE NAVY AND THE THEN
Atomic Enerey Commission (AEC). [T WOULD NOT WORK IF ONE
PERSON WAS RESPONSIBLE FOR NUCLEAR POWER PLANTS IN THE NAvy,
AND A DIFFERENT PERSON RESPONSIBLE IN THE AEC. SIMILARLY,
IT WOULD NOT WORK 1F TRERE WAS ONE PERSON IN THE THE AEC



RESPONSIBLE FOR THE NAVAL PROGRAM WITH A DIFFERENT PERION
RESPONSIBLE FOR THE AEC LABORATCRIES DOING THE WORK FOR THE
NAVAL REACTOR PROGRAM, [T WOULD NOT WORK IN THE Navy IF
FIVE OR SIX DIFFERENT ADMIRALS ALL HAD CHARGE OF DIFFERENT
PIECES OF THE PROGRAM, AS 1S OFTEN THE CASE IN OTHER AREAS.
[T WOULD NOT WORK IF THERE WAS ONE PERSON RESPONSIBLE FOR
RESEARCH AND DEVELOPMENT, SOMEONE ELSE RESPONSIBLE FOR
CONSTRUCTION, AND ANOTHER RESPONSIBLE FOR TRAINING AND
OPERATION, AND STILL ANOTHER FOR REPAIR WORK.

THIS KIND OF COMPARTMENTALIZATION OF RESPONSIBILITY IS
TYPICAL IN GOVERNMENT WORK, BUT THE PRACTICE OF HAVING
SHARED RESPONSIBLITY REALLY MEANS THAT NO ONE IS RESPONSIBLE.
[T REMINDS ME OF THE FIGURE IN NEST'S CARYOON OF THE TWEED
RING, WHERE ALL OF THE CHARACTERS STAND IN A CIRCLE, EACH
ONE POINTING HIS THUMB AT HIS NEIGHBOR AS THE RESPONSIBLE
PERSON. UNLESS YOU CAN POINT YOUR FIMGER AT THE ONE PERSON
WHO 1S RESPONSIBLE WHEN SOMETHING GOES WRONG, THEN YOU HAVE
NEVER HAD ANYONE REALLY RESPONSIBLE.

FOR THESE REASONS, | DiD ALl ] €OULD TO GAIN SUPPORT
FOR MY CONCEPT OF TOTAL RESPCNSIZILITY. [T REQUIRED THAT A
SINGLE POSITION FZ ESTABLISHED TO HANDLE BOTH THE NAVY AND
THE AFC PARTS OF THE JOB. | THINK IT MIGHT BE OF VALUE TO
THIS SUBCOMMITTEE TO OUTLINE HOW THIS DESIGNATION OF RESPONSIBILITY

WAS DERIVED FrROM THE ATomic ENersy AcT ofF 1954, AND HOW IT

G
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15 CARRIED OUT ALL THE WAY DOWN TO THE SHIPS, WHETHER [N
CONSTRUCTIO™ "PERATION, OR OVERHAUL. 1 HAVE SUCH AN OUTLINE
AND WITH YOUR PERMISSION | WOULD LIKE TO INCLUDE IT IN THE
RECORD WITH MY STATEMENT.

[ CAN ASSURE YOU THAT HAVING ONLY ONE INDIVIDUAL RESPONSIBLE
FOR A TOTAL PROGRAM IS A UNIQUE CONCEPT WITHIN THE DEPARTMENT
OF DEFENSE. | WANT TO EMPHASIZE THAT THROUGHOUT THIS ENTIRE
PERIOD OF OVER THIRTY YEARS [ HAVE HAD FULL SUPPORT FROM THE
CONGRESS, MAINLY THROUGH THE FORMER JOINT COMMITTEE ON ATOMIC
ENERGY AND THE ARMED SERVICES AND APPROPRIATIONS COMMITTEES,
AND FROM THE ATomIc ENERGY COMMISSION AND ITS SUCCESSORS, THE
ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION AND NOW THE
DEPARTMENT OF ENERGY, 1 HAVE NOT HAD SUCH CONSISTENT SUPPORT
FROM THE NAvY OR THE DEPARTMENT of DEFENSE.

FACING THE FACTS

ANOTHER PRINCIPLE FOR SUCCESSFUL APPLICATION OF A
SOPHISTICATED TECHNOLOGY IS TO RESIST THE HUMAN INCLINATION
TO HOPE TH&™ THINGS WILL WORK OUT, DESPITE EVIDENCE OR
SUSPICIONS 1) THE CONTRARY. THIS MAY SEEM OBVIOUS, BUT IT
IS A HUMAN FACTOR YOU MUST BE CONSCIOUS OF AND ACTIVELY GUARD
AGAINST. IT CAN AFFECT YOU IN SUBTLE WAYS, PARTICULARLY WHEN
YOU HAVE SPENT A LOT OF TIME AND ENERGY ON A PROJECT AND
FEEL PERSONALLY RESPONSIBLE FOR IT, AND THUS SOMEWHAT
POSSESSIVE. [T IS A COMMON HUMAN PROBLEM AND IT IS NOT EASY
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TO ADMIT WHAT YOU THOUGHT WAS CORRECT DID NOT TuURN OUT THAY

WAY .

IF CONDITIONS REQUIRE IT, YOU MUST FACE THE FACTS AND
BRUTALLY MAKE NEEDED CHANGES DESPITE SIGNIFICANT COSTS AND
SCHEDULE DELAYS. THERE HAVE BEEN A NUMBER OF TIMES DURING
THE COURSE OF MY WORK THAT 1 HAVE MADE DECISIONS TO STOP
WORK AND REDESIGN OR REBUILD EQUIPMENT TO PROVIDE THE NEEDED
HIGH DEGREE OF ASSURANCE OR SAT1SFACTORY PERFORMANCE, THE
PERSON IN CHARGE MUST PERSONALLY SET. THE EXAMPLE IN THIS
AREA AND REQUIRE HIS SUBORDINATES TO DO LIKEWISE,

| WILL NOW DISCUSS IN GREATER DETAIL THE UNDERLYING
BASIC PRINCIPLES OF THE NAVAL REACTORS PROGRAM.

PRINCIPLES OF DESIGN AND ENGINEERING

FROM THE VERY BEGINNING OF THE NAVAL NUCLEAR PROPULSION
PROGRAM | RECOGNIZED THAT THERE WERE A LARGE NUMBER GF
ENGINEERING PROBLEMS IN PUTTING A NAVAL REACTOR INTO A
SUBMARINE. SOME PRUBLEMS WERE UNIQUE TO SUBMARINE APPLICATION,
AND SOME TO THE GENERAL PROBLEM OF MAKING A REACTOR PLANT
WORK., [ REALIZED AT THE TIME THAT THE USE OF NUCLEAR POWER,
AS WITH ANY NEW SOPHISTICATED TECHNOLOGY, WOULD REQUIRE THE
INSTITUTION OF NOVEL REQUIREMENTS AND STANDARDS., [ REALIZED
THAT THESE REQUIREMENTS WOULD NECCESSARILY BE DIFFICULT T
MEET, AND THE STANDARDS WOULD NIL.ED TO BE MORE STRINGENT THAN
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THOSE WHICH KAD BEEN USED IN POWER PLARTS UP TO THAT TIME,
BUT WHEN YOu .«\& AT THE FRONTIERS OF SCIENCE YOU MUST BE v
PREPARED TO ACCEPT THE DISCIPLINE THIS REQUIRES IN ORDER TO
PROCEED. THE FACT THAT THE APPLICATION OF NUCLEAR POWER WAS
ALMOST ENTIRELY AN ENGINEERING PROBLEM - NOT A PROBLEM OF

NUCLEAR PHYSICS, AS NEARLY ALL OF THE “EXPERTS” THEN BELIEVED ~
WAS CLEAR TO ME. THE EMPHASIS | HAVE PLACED ON SOUND,
CONSERVATIVE ENGINEERING HAS BEEN A MAJOR FACTOR IN THE
PERFORMANCE OF OUR PLANTS,

] SHOULD POINT OUT THAT IN THE LATE 1940°s AND EARLY
1950's, WHEN THE ORIGINAL NAYAL NUCLEAR PROPULSION PLANT
DESIGN STUDIES BEGAN THERE WERE NO STANDARDS, DESIGN GUIDES,
OR CODES AVAILABLE, THEY HAD TO BE DEVELOPED. DUE TO THE
MILITARY APPLICATION, THESE DESIGN CRITERIA INCLUDED CONSIDERATIONS
OF RELIARILITY, BATTLE DAMAGE, HIGH SHOCK AND THE CLOSE
PROXIMITY OF THE CREW TO THE REACTOR PLANT. THE PROPULSION
PLANT DESIGN HAD TO BE READILY MAINTAINABLE SO POSSIBLE
EQUIPMENT FAILURES AT SEA COULD BE REPAIRED. THE FACT THAT
MAJOR MAINTENANCE OPERATIONS WOULD BE INFREQUENT AND REFUELING
POSSIBLY / SELDOM AS ONCE IN A SHIP'S LIFETIME, REQUIRED
THAT STANDARDS FOR MATERIALS AND SYSTEMS BE VERY RIGOROUS
AND THAT ONLY PREMIUM PRODUCTS WHICH HAD A PROVEN PEDIGREE
COULD BE CONSIDERED FOR USE, My DESIGN OBJECTIVE IS AND HAS
BEEN TO PROVIDE A WARSHIP THAT CAN BE RELIED UPON TO PERFORM

1TS MISSION, AND RETURN.



CONSERVATISH OF DESIGHN

[ WILL EXPLAIN SOME OF THE ELEMENTS OF GOOD EMGINEERING
AS | HAVE APPLIED THEM TO THE REACTOR PLANTS FOR WHICH { AM
RESPONSIBLE. FIRST, IN ANY ENGINEERING ENDEAVOR, AND PARTICULARLY
IN AN ADVANCED FIELD SUCH AS NUCLEAR POWER, CONSERVATISM IS
NECESSARY, SO AS TG ALLOW FOR POSSIBLE UNKNOWN AND UNFORESEEN
EFFECTS, THIS CONSERVATISM MUST BE BUILT INTO THE DESIGN
FROM THE VERY BEGINNING. IF THE BASIC DESIGN IS NOT CONSERVATIVE,
IT QUICKLY BECOMES IMPRACTICABLE TO PROVIDE THE NEEDED
CONSERVATISM, [T THEN BECOMES NECESSARY TG ADD COMPLEXITIES
TO THE SYSTEM IN AN ATTEMPT TO COMPEMNSATE FOR THE INADEQUACIES
OF THE BASIC DESIGN, [HESE COMPLEXITIES, IN TURN, SERVE TO
REDUCE CONSERVATISM AND RELIABILITY.

| MUST MAKE IT CLEAR THAT THE MILITARY REQUIREMENTS
WHICH MUST BE MET BY NAVAL PROPULSION REACTORS ARE FAR MORE
EXACTING THAN THOSE WHICH CENTRAL STATION PLANTS MUST ENDURE.
FOR EXAMPLE, THE SHOCK LOADINGS FOR WHICH MAVAL PLANTS ARE
DESIGNED ARE FAR GREATER THAN THE EARTHQUAKE SHOCK LOADINGS
FOR CIVILIAN PLANTS. 1IN ADDITiON, NAVAL PLANTS MUST BE ABLE
TO ACCOMODATE POWER TRANSIERTS MUCH MORE RAPIDLY THAN CIVILIAN
PLANTS, EACH NAVAL VESSEL DEPENDS ENTIRELY ON ITS OWN
REACTOR PLANT FOR THE CAPABILITY TO PERFORM ITS MISSION,
FOR A SHIP THERE IS NGO INTER-CONNECTED GRID TO PICK UP THE
LOAD AND ALLOW THE SHIP TD CONTINUE FUNCTIONING, THE STRINGENT
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REQUIREMENTS OF OPERATING A SHIP AT SEA ARE REFLECTED IN A
CONSERVATIVE D:i5TGM WITH A LARGE OVERALL DESIGN MARGIN IN
ALMOST EVERY ELEMENT OF THE PLANT.

SOME SPECIFIC EXAMPLES OF THE CONSERVATISM IN DESIGN
WHICH | HAVE USED ARE:

'® USE OF ORDINARY WATER OF HIGH PURITY AS THE REACTOR
COOLANT, WATER HAS BEEN WIDELY USED IN INDUSTRIAL
APPLICATIONS; ITS PROPERTIES ARE WELL~KNOWN, AND WHEN
IRRADIATED, HAS SHORT~LIVED RADIDACTIVITY,

@ USE OF CONSERVATIVE LIMITS FOR SYSTEMS AND EQUIPMENT.
DESIGN 1S BASED ON THE WORST CREDIBLE SET OF CIRCUMSTANCES,
RATHER THAN RELYING ON A STATISTICAL APPROACH WHICH
DEALS IN AVERAGE OR PROBABLE CONDITIONS.

® PROVISION IN THE DESIGN FOR REDUNDANCY SO THAT
FAILURE OF ONE COMPONENT, OR ONE PORTION OF A SYSTEM,
WILL NOT RESULT IN SHUTTING THE PLANT DOWN, OR IN
DAMAG. 70 THE REACTOR.

® DESIGN OF THE REACTOR PLANT TO ENABLE IT TO ACCOMODATE
EXPECTED TRANSIENTS, WITHOUT THE NEED FOR IMMEDIATE
OPERATOR ACTION. THIS MEANS THE PLANT 18 INHERENTLY
STABLE, AND HELPS THE OPERATOR WHEN THERE 1S AN UNUSUAL
TRANSIENT.

14



@ SIMPLE SYSTEM DESIGN, S50 THAT MINIMUM RELIAIZE
NEED BE PLACED ON AUTOMATIC CONTROL. RELIANCE IS
PRIMARILY PLACED ON DIRECT OPERATOR CONTROL.

@ SELECTION OF MATERIALS WITH WHICH THERE 1S KNOWN
EXPERIENCE FOR THE TYPE OF APPLICATION INTENDED, AND
WHICH, INSOFAR AS PRACTICABLE, DO NOT REQUIRE SPECIAL
CONTROLS FOR PROCUREMENT, FABRICATION, AND MAINTENANCE
WHICH COULD LEAD TO PROBLEMS IF NOT PROPERLY ACCOMPLISHED.

¢ USE OF A LAND-BASED PROTOTYPE OF THE SAME DESIGN
AS THE SHIPBOARD PLANT. THIS PROTOTYPE PLANT CAN BE
TESTED AND SUBJECTED TO THE POTENTIAL TRANSIENTS A
SHIPBOARD PLANT WILL EXPERIENCE, PRICR TO OPERATION OF
THE SHIPBOARD PLANT.

e USE OF EXTENSIVE ANALYSES, FULL SCALE MOCKUPS, AND
TESTS TO CONFIRM THE DESIGN.

® STRICT CONTROL OF MANUFACTURE OF ALL EQUIPMENT,
INCLUDING EXTENSIVE INSPECTIONS BY SPECIALLY TRAINED
INSPECTORS DURING THE COURSE OF MANUFACTURE AND ON THE
FINISHED EQUIPMENT. 1HIS MEANS THAT AT MANY POINTS
DURING THE MANUFACTURE AN INDEPEWDENT CHECK 1S REQUIRED,
WiTH SIGNED CERTIFICATION THAT THE STEP HAS BEEN COMPLETED
PROPERLY , '



& PROVIDING EXTENSIVE DLTAILED OPERATING PROCEDURES
AND MANUALS, PREPARED AND APPROVED BY TECHNICAL PEOPLE
KNOWLEDGEABLE OF THME PLANT DESIGN, THESE MANUALS ARE
CONSTANTLY UPDATED AS WE LEARN FROM THE OPERATIONS OF
THE MANY OTHER REACTORS., WHAT WE LEARN ON ONE PLANT IS
INCORPORATED INTO ALL OUR PLANTS.

® PLACING PARTICULAR ATTENTION ON DESIGNING, BUILDING
AND OPERATING THE PLANT SO AS TO PREVENT ACCFDENTS; AND
THUS AVOID UNDUE RELIANCE ON THE SYSTEMS AND PROCEDURES
PROVIDED TO COPE WITH ACCIDENTS WHICH COULD OCCUR.

o USE OF FREQUENT, THOROUGH, AND DETAILED AUDITS OF
ALL ASPECTS OF THE PROGRAM BY INDIVIDUALS WHO ARE
SPECIFICALLY SELECTED AND TRAINED.

& USE OF FORMAL DOCUMENTATION FOR DESIGN DECISIONS,
MANUFACTURING PROCEDURES, INSPECTION REQUIREMENTS, AND

INSPECTION RESULTS.,

@ In ADDITION TO THE DETAILED TECHNICAL REVIEW AND
APPROVAL BY MY OFFICE, THE SAFETY ASPECTS OF OPERATION
OF NAVAL NUCLEAR POWERED SHIPS ARE INDEPENDENTLY REVIEWED
BY THE MUCLEAR REGULATORY (OMMISSION AND THE ADVISORY
CoMMITTEE ON REACTOR SAFEGUARDS,
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APPROACH 10Q_NiW REACTORS

THE KIND OF ENGINEERING APPROACH | HAVE JUST OUTLINED
IS, IN MY OPINION, WHY THE NAvAL REACTORS PROGRAM HAS RESULTED
IN SAFE, RELIABLE NUCLEAR POWER. 10 THE CASUAL READER MuchH ¢
OF WHAT | HAVE SAID MAY APPEAR OBVIOUS, BUT I ASSURE YOU IT
IS NOT WHEN YOU TRY TO CARRY OUT THESE CONCEPTS IN EVERYDAY
work. | HAVE ENCOUNTERED MANY CASES WHERE THESE IDEAS ARE
IGNORED CR NOT UNDERSTOOD., [ HAVE, ON MANY OCCASIONS,
REVIEWED PROPOSALS FOR SMALLER, LIGHTER, AND CHEAPER REACTORS.
WHILE SUCH PROPOSALS HAVE COVERED A WIDE VARIETY OF REACTOR
CONCEPTS, THEY HAVE BEEN COMPLETELY CONSISTENT IN ONE RESPECT)
THEY HAVE ALL INVOLVED THE SACRIFICE OF SOUND, CONSERVATIVE
ENGINEERING TO ACHIEVE A DESIGN THEORETICALLY HAVING BETTER
PERFORMANCE. THEY EACH VIOLATED MOST, IF NOT ALL OF THE
ENGINEERING PRINCIPLES | HAVE JUST DISCUSSED., THEY WOULD
Al L HAVE BEEN, IN MY OPINION, UNSAFE AND UNSATISFACTORY FOR
NAVAL WARSHIP APPLICATION. HOW OFTEN MAVE YOU KNOWN OF
CASES WHERE IN THE FERVOR OF WINNING CONTRACTS, FIRMS WILL
PROMISE ALL KINDS OF PERFORMANCE, ONLY TO BE FOUND INCAPABLE
OF DELIVERING 1T WHEN THEY TRY TO MAKE THE EQUIPMENT WORK.
By 1H1S, | DO NOT MEAN WE SHOULD NGT MAKE IMPROVEMENTS., WE
HAVE. BUT AT ALL STAGES YOU MUST PROCEED IN ACCORDANCE WITH
'SOUND, CONSERVATIVE ENGINEERING PRACTICES IF YOU ARE TO
PRODUCE SOMETHING THAT WILL WORK, VICE SOMETHING THAT IS
JUST AN EXPENSIVE PIECE OF UNRE! IABLE AND UNSAFE JUNK.

1/



As AN - “MPLE, | HAVE OFTEN BEEN PRESSED TO REDUCE
RADIATION SHIELDING TO MAKE NEW SHIPS SMALLER AND LIGHTER.
However, 1F | REMoVED 100 TONS OF RADIATION SHIELDING FROM
A TYPICAL SUBMARINE, THE SHIP WOULD BE ONLY TWC PERCENT LIGHTER.
BuT THE RADIATION EXPOSURES TO SHIP PERSONNEL WOULD INCREASE
To TEN TIMES THE CURRENT LEVELS. [ HAVE NOT AGREED TO REDUCING
SHIELDING BECAUSE | BELIEVE RADIATION EXPOSURE TO PERSONNEL
SHOULD BE AS LOW AS | CAN REASONARLY OBTAIN.

NAVAL NUCLEAR TRAINING

ANOTHER ELEMENT IN MY APPROACH TO SAFE OPERATION OF
NAVAL REACTOR PLANTS INVOLVES THE SELECTION AND TRAINING OF
THE GPERATORS. IN BRIEF, | CONSIDER THE TRAINING OF OFFICERS
AND MEN TO BE AT LEAST AS IMPORTANT AS ANY OTHER ELEMENT OF
‘tHe Navy NucieAr Power PROGRAM, | CONSIDER IT OF THE GREATEST
IMPORTANCE THAT THE MENTAL ABILITIES, QUALITIES OF JUDGMENT,
AND LEVEL OF TRAINING, BE COMMENSURATE WITH THE RESPONSIBILITY
INVOLVEL IN OPERATING A NUCLEAR REACTOR. THE SELECTION OF
PERSONNE'. AND THEIR TRAINING IN THE NavaL NucLEAR POWER
PROGRAM ARL CARRIED OUT WITH THESE CONSIDERATIONS IN MIND.

ACADEMIC ABILITY, PERSONAL CHARACTER AS DEMONSTRATED BY
ANY ACTS REFLECTING UNRELIABILITY, AND HONEST DESIRE FOR THE
NUCLEAR PROGRAM ARE ALL TAKEN INTC ACCOUNT IN SELECTION OF -
PERSONNEL. ONCE SELECTED FOR THE NAvaL NucLEAR POWER PROGRAM,
THE INDIVIDUAL 15 CONTINUALLY SUBJECT TO REVIEW.
1¢



o ACCOMPLISH THESL OBJECYIVES, | REGUIRE A ONE YEAR
'RAINING PERIOD PRIOR 10 AN CPLRATOR GOING ON BOARD HIS
FIRST NUCLEAR SHIP, THE FIRST S$1X MONTHS OF NUCLEAR POWER
TRAINING ARE SPENT AT NucLEAR Power ScrooL N URLANDO,
CLORIDA, WHERE THE CURRICULUM CONCENTRATES ON THE THEORETICAL
BASIS FOR SHIPBOARD SYSTEMS. UPCN GRADUATION FROM NUCLEAR
PoWER SCHOOL THE STUDENT REPORTS TO ONE OF OUR LAND-BASED
PROTOTYPE PLANTS WHERE HE LEARNS TO ACTUALLY OPERATE THE
PROPULSION PLANT. 1HERE THE STUDENT MUST DEMONSTRATE THAT
HE CAN OPERATE THE PLANT UNDER NORMAL AND CASUALTY CONDITIONS,
AND IS TAUGHT TO OPERATE IN STRICT COMPLIANCE WITH DETAILED
OPERATING AND CASUALTY PROCEDURES.

I eSTABLISHED THE NAvAL NucLeAR Power TRAINING PROGRAM
ON A BASE OF RIGID HiGH STANDARDS, My sTarF aT NavaL ReacTORS
APPROVES THE CURRICULUM AT NucLEAR POWER SCHOOL AND THE
QUALIFICATION GUIDES USED TO DEVELOP THE PROTCTYPE AND
SHIPBOARD OPERATOR QUALIFICAITON PROGRAMS. THIS ENSURES
THAT THE STANDARDS ARE NOT REDUGED BY SOMEONE WHO DOES NOT
UNDERSTAND THE OVERALL GOALS OF THE PROGRAM, AND THAT THE
INDIVIDUALS RESPONSIBLE FOR THE DESIGN AND CONSTRUCTION OF
THE REACTOR PLANT SYSTEMS ARE INVOLVED IN THE TRAINING
CONSIDERATIONS ON THAT SYSTEM,

THE METHODS WE USE IN TRAINING INVOLVE LECTURES, SEMINARS,
HOMEWORK ASSIGNMENTS AND BOTH ORAL AND WRITTEN EXAMINATIONS,
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Wi ALSO REQUIRE OPERATORS 70 BL AKLE TO DEMONSTRATE THEIR
PRACTICAL KNOWLEDGE IN ORDER TO BECOME QUALIFIED AT THE
LAND-BASED PROTOTYPE, [HESE INDIVIDUALS MUST SUBSEQUENTLY
QUALIFY ON BOARD SHIP, [ aM NOT SATISFIED WITH BRINGING AN
OPERATOR TO A QUALIFIED LEVEL ONCE, AND THEN FORGETTING
ABOUT HIM., THEREFORE, WE CONTINUALLY REINFORCE THEORETICAL
AND PRACTICAL TRAINING WITH A CONTINUING TRAINING PROGRAM:.
THIS INCLUDES FREQUENT PRACTICE IN PLANT EVOLUTIC -5 AND
CASUALTY DRILLS.

THE EXAMINATIONS GIVEN MUST BE TOUGH, AND MUST BE
APPROVED BY A COMPETENT PERSON IN AUTHORITY., INSTRUCTORS
ARE TRAINED SO THAT THEY ARE CAPABLE OF CORRECTLY INSTRUCTING
THE STUDENT. INSTRUCTORS, AS WELL AS STUDENTS, ARE MONITORED.

INSPECTIONS OF PERSONNEL IN 1HE FLEET ARE CONDUCTED BY
MEMBERS OF MY STAFF, BOTH THOSE IN THE FIELD AND FROM HEADQUARTERS;
avy THE FLEET NucLear ProPuULSION EXAMINING BOARDS ESTABLISHED
Y THE CHIiEr OF NavaL OPERATIONS; AND BY NUCLEAR TRAINED
PERSONNEL ON VARIOUS OTHER NAVAL STAFFS. | REVIEW THE

RESULTS OF ALL THEIR INSPECTIONS.

[ HAVE ESTABLISHED A FORMA!I SYSTEM OF REPORTING PROPULSION
PLANT PROBLEMS WHICH 1DENTIFIES AREAS WHICH NEED IMPROVEMENT
IN THE TRAINING PROGRAM, | ALSO REQUIRE THE COMMANDING
OFFICER OF EACH NUCLEAR POWERED SHIP TO WRITE ME PERIODICALLY
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CONCERNING PROPULSION PLANT PROI'LEMS, [HESE LETTERS CONTAIN
A SUMMARY OF THE TRAINING HE HAS CONDUCTED AND ALLOW ME TO

PERSONALLY CHECK THE ADEQUACY,

THESE ARE JUST THE MAIN ELEMENTS OF THE TRAINING EFFORTS
IN MY PROGRAM. DECAUSE TRAINING I$ SO IMPORTANT., [ WANT TO
PROVIDE A MUCH MORE DETAILED DESCRIPTION OF WHAT WE DO FOR
YOUR RECORD. I KNOW YOU DO NOT HAVE TIME FOR ME TO READ THIS
DESCRIPTION NOW., BUT | STRONGLY RECOMMEND THAT ALL THE COMMITTEE
MEMBERS READ IT BECAUSE 1T MAY BE OF VALUE IN YOUR REVIEW. '

[LISTAKES MUST BE TAKEN INTO ACCOUNT

WHAT | HAVE PRESENTED AT THIS POINT REPRESENTS THE MAIN
SUBSTANCE OF MY STATEMENT. IN 1T | HAVE QUTLINED wHAT I DO
IN RUNNING THE NAVAL REACTORS PROGRAM, EVEN WHEN THESE
MEASURES ARE CARRIED OUT IT IS IMPORTANT TO RECOGNIZE THAT
MISTAKES WILL BE MADE, BECAUSE WE ARE DEALING WITH MACHINES
AND THEY CANNOT BE MADE PERFECT. THE HUMAN BODY is Gop's
FINEST CREATION AND YET WE GET SICK, IF WE CANNOT HAVE
PERFECT HUMAN BEINGS THEN WHY SHOULD WE EXPECT, PHILOSOPHICALLY,
THAT MACHINES DESIGNED BY HUMAN BEINGS WILL BE MORE PERFECT
THAN THEIR CREATCNS? THAT 1S WHAT MANY UNTHINKING PEOPLE
DEMAND EVEN THOUGH THE LORD HIMSELF DID NOT REACH THIS
HEIGHT. | BELIEVE IF YOU FOLLO¥W THE PRACTICES OF CONSERVATIVE
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ENGINEERING AND PERSONNEL TRAINING | HAVE OUTLINED AND IF
YOU CARRY THEM OUT WITH STEADFAST COMMITMENT, NUCLEAR POWER
CAN BE SAFELY USED, EVEN TAKING INTO ACCOUNT MISTAKES THAT
WILL INEVITABLY OCCUR. THAT 1S THE BASIS ON WRICH [ Have
CONDUCTED ALL MY WORK IN THIS FIELD AND | BELIEVE iT TRUE
JUST AS STRONGLY TODAY AS | EVER HAVE,

DECISION ON NUCIEAR POWER

AS WELL AS ANYONE IN THIS ROOM, | RECOGNIZE THAT NUCLEAR
POWER 1S A VERY DIFFICULT SUBJECT FOR ANYONE TO DEAL WITH,
IT INVOLVES ENERGY - A VITAL ELEMENT IN OUR NATION'S FUTURE,
IT INVOLVES INDIVIDUALS' CONCERNS FOR THEMSELVES AND THEIR
FAMILIES, AND IT IS A HIGHLY TECHNICAL, SOPHISTICATED TECHNOLOGY.
ULTIMATELY, THE DECISION AS TO WHETHER WE WILL HAVE NUCLEAR
POWER IS A POLITICAL ONE - IN THE TRUE SENSE OF THE WORD -
THAT 1S, ONE MADE BY THE PEOPLE THROUGH THEIR ELECTED
REPRESENTATIVES, [T IS VITAL THAT THE DECISION BE MADE ON
THE BASIS OF FACT, NOT RHETORIC, NOT CONJECTURE OR HOPE, OR
AS A RESULT OF THE WIDESPREAD TENDENCY TO SENSATICNALIZE THE
CURRENT JPIC AND IGNORE THE REAL LIMITS OR RISKS OF THE

ALTERNATIVE,

I AM NOT AN EXPERT OR EVEN PARTICULARLY KNOWLEDGEABLE
IN THE AREAS OF ENVIRONMENTAL EFFECTS OF OTHER FORMS OF



POWER GENERATION. HOWEVER, 1 AM AWARE THAT A GOOD MANY
(NOWLEDGEABLE PEOPLE CONCLUDE THAT THE TOTAL RISK INVOLVED
[N THE USE OF NUCLEAR POWER 1S NO GREATER THAN 15 INVOLVED

IN THE USE OF ANY ALTERNATE SOURCE WHICH CAN BE TAPPED IN
tHE NEXT 50 YEARS.

1 ALSO REMEMBER THE OPTIMISTIC PROJECTIONS MADE FOR
NUCLEAR POWER WHEN 1T WAS FIRST BEING DEVELOPED. HESE
SPRANG FROM HOPE AND FROM IGNORANCE OF THE REAL ENGINEERING
PROBLEMS THAT WOULD BE ENCOUNTERED IN USING NUCLEAR POWER.
THERE 15 NO REASON TO BELIEVE THAT CURRENT PROJECTIONS FOR

ALTERNATE MEANS OF PROVIDING LARGE AMOUNTS OF POWER ARE ANY
 MORE PRECISE. ANY LARGE SCALE GENERATION OF POWER INVOLVES

MAJOR ENGINEERING DIFFICULTIES AND POTENTIAL ENVIRONMENTAL
iMPACTS.

THE JOB OF THiS COMMITTEE AND THE CONGRESS IN THE DAYS
AMEAD WILL NOT BE EASY. 1 HOPE AND PRAY YOU WILL FIND THE
STRENGTH AND WISDOM TO MAKE THE RIGHT DECISIONS, 1 ALSO

HOPE THAT MY TESTIMONTY WiLL IN SCVE WAY CONTRIBUTE TO YOUR
DIFFICULT DELIBERATIONS,



I WILL NOW DISCUSS IN GREATER DEPTH THE PERSONNEL
ASPECTS OF THE NAVAL NUCLEAR PROPULSION PROGRAM, | WiLL
DESCRIBE WHAT IS INVOLVED IN THE SELECTION. TRAINING,
QUALIFICATION, AND REQUALIFICATION OF THE OPERATORS; AND |
WILL DESCRIBE THE METHODS AND PROCEDURES USED TO ENSURE THAT
POLICIES AND DIRECTIVES OF THE NUCLEAR PROGRAM ARE CARRIED
ouT, As | HAVE PREVIOUSLY STATED, ALL OF THESE ELEMENTS
MUST MESH FOR THE SYSTEM TO WORK. YOU CANNOT SEPARATE OUT
AND USE THE PIECES WHICH YOU LIKE, AND DISCARD THOSE WHICH
ARE "TOC HARD",

By THE SAME TOKEN, IT IS IMPOSSIBLE TO SEPARATE TRAINING
FROM THE TECHNICAL SIDE OF THE NUCLEAR PrRoGRAM, WITHIN THE
NavaL ReACTORS HEADQUARTERS ORGANIZATION, ALL OF THE ENGINEERS
ARE VERY MUCH AWARE OF THE IMPACT OF ENGINEERING DECISIONS
ON THE OPERATING PERSONNEL AND OF THE REQUIREMENTS FOR
TRAINING ON NEW EQUIPMENT OR PROCEDURES. THIS IS ALSO TRUE
FOR THE ENGINEERS WHO WORK AT QUR TWO LABORATORIES., ALSO,
MANY OF TH MQRE EXPERIENCED ENGINEERS IN NavaL REACTORS
HEADQUARTERS ASSIST IN CERTAIN PHASES OF THE PERSONNEL
SELECTION PROCESS FOR OPERATORS AND ARE DIRECTLY INVOLVED IN
THE TRAINING CONDUCTED AT NavaL REACTORS,
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You SHOULD ALSO NOTE THE LONGEVITY OF EXPERIENC. AT
NAVAL REACTORS, NOT JUST AS IT RELATES TO ME BUT AS IT IS
MANIFESTED IN THE LARGE MAJORITY CF PEOPLE IN MY HEADQUARTERS
ORGANIZATION. APPROXIMATELY ONE-FOURTH OF MY HEADQUARTERS
ENGINEERS HAVE BEEN IN THE NAVAL REACTORS PROGRAM FOR MORE
THAN TWENTY YEARS., THIS EXPERIENCE AND STABILITY IS IMPORTANT
NOT JUST IN TRAINING BUT IN ALL ASPECTS OF THE PROGRAM,

WHEN THE NUCLEAR PROPULSION PROGRAM STARTED, MORE THAN
THIRTY YEARS AGO, | REALIZED IT WAS NECESSARY TO HAVE EXCELLENCE
IN OPERATING PERSONNEL. [N VIEW OF THE POSSIBLE SERIOUS
CONSEQUENCES OF A REACTOR ACCIDENT | CONSIDERED IT OF UTMOST
IMPORTANCE THAT THE OPERATION NF NUCLEAR POWERED SHIPS BE
ENTRUSTED ONLY TO THOSE WHOSE MENTAL ABILITIES, QUALITIES OF
JUDGMENT AND DEGREEE OF TRAINING WERE COMMENSURATE WITH THE
PUBLIC RESPONSIBILITY INVGLVED, THE PERSONNEL SELECTION AND
TRAINING PROCEDURES FoR THE NavaL NuciLEAR PROPULSION PROGRAM
WERE DEVELOPED WITH THESE CONSIDERATIONS IN MIND. THEY HAVE
EVOLVED WITH EXPERIENCE OVER THE LAST TWENTY-FIVE YEARS AND
ARE STILL CHANGING. [ DO NOT SAY THAT USE OF THESE METHODS
1S THE ONLY WAY, BUT THIS IS THE WAY I7 HAS BEEN FOUND TO
WORE IM THE NAVAL PROGRAM. 4MD i DO MGT XKNOW OF A BETTER WAY
1o po 1T, [F I Dip, 1 wWOULD USE 1T,

EARLIER IN MY STATEMENT 1 DiSCUSSED THE GENERAL PPINC.PLES
I HAVE USED TO FORM THE BASIS OF THE NAVAL NUCLEAR PROPULSION



PROGRAM,

T wiLl  STATE THOSE WHMICH RELATE TO PERSONNEL AND

TRAINING, AN~ "HEN ATTEMPT TO SHOW HOW THESE ARE ACHIEVED;

(1)
(2)

(3)

(4)

(5)

(6

N

(8)

CAREFUL SELECTION OF PERSONNEL.

KTENSIVE INITIAL TRAINING FOR PERSONNEL (PRIOR

T0 SHIPBOARD ASSIGNMENT), INCLUDING THE USE OF
ACTUAL OPERATING PROTOTYPE PLANTS.
A THOROUGH QUALIFICATION AMD REQUALIFICATION
PROGRAM FOR ALL PERSONNEL,

CONSTANT REINFORCEMENT OF PRINCIPLES AND PROCEDURES
BY A FORMAL CONTINUING TRAINING PROGRAM FOR ALL
OPERATORS. IHIS PROGRAM STRIVES TO CONTINUALLY
UPGRADE THE KNOWLEDGE AND UNDERSTANDING OF OPERATORS
AT ALL QUALIFICATION LEVELS.

FREQUENT PRACTICE OF CASUALTY DRILLS AND PLANT
EVOLUTIONS IN ALL OPERATING SHIPS AND PROTOTYPES.
CONTINUING REVIEW OF PERSONNEL PERFORMANCE AND
REMOVAL FROM THE PROGRAM OF THOSE WHO DO NOT MEET
STANDARDS ,

“REQUENT INSPECTIONS OF PLANTS AND PLANT OPERATIONS
BY PERSONNEL ASSIGNED TO THE PLANT AND BY HIGHER
AUTHORITY WITH SYSTEMATIC FOLLOW UP ON DEFICIENCIES,
A FEEDBACK SYSTEM IN WHICH DESIGN, MATERIAL, PERSONNEL
AND PROCEDURAL PROBLEMS ARE BROUGHT PROMPTLY TO MY
PERSONAL ATTENTION TOGETHER WITH THE CORRECTIVE
ACTION REQUIRED IN EACH CASE,
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(9) A COMMON BASE OF HIGH STANDARDS OF PERSONNEL
PERFORMANCE IN ALL AREAS INCLUDING STRICT
COMPLIANCE WITH DETAILED OPERATING AND CASUALTY

PROCEDURES,

THE RESPONSIBILITIES INVOLVED IN OPERATING NAVAL NUCLEAR
POWERED SHIPS AND THE REQUIREMENTS OF THE NUCLEAR PLANTS
THEMSELVES MAKE 1T ESSENTIAL THAT INDIVIDUALS IN THE PROGRAM
HAVE A HIGH DEGREE OF INTELLIGENCE AND CAPACITY TO LEARN,
EARLY IN THE PROGRAM | RECOGNIZED THAT NORMAL PROCEDURES OF
PERSONNEL SELECTION AND ASSIGNMFNY USED BY THE NAVY COULD
NOT BE COUNTED ON TO PROVIDE THIS PROGRAM WITH THE PROPER
TYPE OF INDIVIDUAL. IN ORDER TO SELECT CANDIDATES OF THE
NECESSARY INTELLECTUAL CAPACITY AND MOTIVATION, A NUMBER OF
SPECIAL MEASURES HAD TO BE TAXEN, HOWEVER, I COULD NOT JUST
FOLLOW TYPICAL CIVILIAN PROCEDURES. RECOGMITION HAD TO BE
GIVEN TO THE FACT THAT | WAS DEALING WITH A 30DY OF MILITARY
PEOPLE, THIS MEANT WE WOULD BE FACED WITH THE INEVITABLE
HI1GH TURNOVER RATE, THE PROBLEMS TYPICAL OF YOUNG, INEXPERIENCED

UNLISTED MEN, AND THE ANTIQUATIS Mavy TRAINING METHODS,

QEQUIREMENTS FOR OFFICERS

OFFICERS FOR ASSIGNMENT TO THE ENGINEERING CREWS OF THE
FIRST NUCLEAR-POWERED SHIPS WERE, BY NECESSITY, DRAWN FROM
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THOSE HAYING “AD PREVIOUS SHIPBOAKD EXPERIENCE, WHILE |
KNEW THIS Wa> 0T THE BEST WAY, | HAD NO CHOICE., AS THE
NUMBER OF NUCLEAR-POWERED SHIPS GREW, THE SOURCE OF SEA-
EXPERIENCED OFF ICERS BECAME INSUFFICIENT TO SUPPORT 'THE
NEEDS. THEREFORE, BEGINNING IN 1960, A NUMBER OF TOP RANKING‘
STUDENTS GRADUATING FroM THE Navar Acapemy, NROTC cOLLEGES,
anp FROM THE Mavy’s OFFICER CaNDIDATE SCHOOL WERE SELECTED
TO ENTER NUCLEAR POWER TRAINING FOLLOWING GRADUATION, IN
1969 THE NucLeAR Power Ofricer Canpipate (NUPQOC) PRoGRAM WAS
ADDED THROUGH WHICH TOP GRADUATES OF ALL COLLEGES ARE GIVEN
THE OPPORTUNITY TO APPLY FOR NUCLEAR POWER TPAINING. ToDAY,
THESE PROGRAMS WHICH TAKE OFFICERS DIRECTLY FROM THE MAVAL
ACADEMY OR CIVILIAN COLLEGES ACCOUNT FOR MORE THAN 357 OF
THE OFFICERS ENTERING THE NUCLEAR TRAINING PROGRAM. TO
paTE, soMeE 7,000 OFFICERS HAVE BEEN TRAINED IN THE NUCLEAR
POWER PRODGRAM,

OFFICERS WHO APPLY FOR NUCLEAR TRAINING MUST BE COLLEGE
GRADUATES MEETING MINIMUM REQUIREMENTS FOR COURSES IN MATHEMATICS
AND SCIENCE, THE COLLEGE RECORDS ARE SCREENED TO DETERMINE
SCHOLASTIC APTITUDE, AND PERFORMANCE, [OR THOSE OFFICERS
WITH SEA EXPERIENCE, WAVAL RECORDS ARE ALSO REVIEWED TO
DETERMINE EFFECTIVENESS AS NAVAL OFFICERS, EXPERIENCE

1evEL (PARTICULARLY IN ENGINEERING), AND THEIR COMMANDING
OFFICER'S EVALUATION OF THEM AS CANDIDATES FOR THE NUCLEAR
PROGRAM. THIS SCREENING IS PERFORMED BY THE BUREAU OF NavaL
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PERSONNEL WITH THE ADVICE AND ASSISTANCE OF NAVAL REACTOHRS

PERSONNEL.

IN ORDER TO FURTHER ENSURE THAT ONLY OFFICERS WITH THE
NECESSARY POTENTIAL AND MOTIVATION ARE SELECTED FOR THE
NAVAL NUCLEAR PROPULSION PROGRAM, THE CANDIDATES ARE EACH
CALLED TO WASHINGTON AND INTERVIEWED BY SEVERAL SENIOR
MEMBERS OF MY STAFF AND FINALLY BY ME. IN ADDITION TO
PROVIDING INFORMATION OVER AND ABOVE THAT AVAILABLE IN AN
OFFICER’S SERVICE RECORD ON HIS INTELLIGENCE AND ABILITY,
THESE INTERVIEWS ARE USEFUL IN DETERMINING THE WILLINGNESS
OF THE OFFICER TO UNDERTAKE THE DIFFICULT TRAINING PROGRAM
FOR NUCLEAR PROPULSLON ASSIGNMENT AND HIS INTEREST IN PROFESS IONAL
ADVANCEMENT AS EVIDENCED BY WIS WORK AND STUDY HABITS.

THIS PROCESS OF INTERVIEWING HAS BEEN CRITICIZED FOR
YEARS BY MANY SENIOR NAVAL OFFICERS. [ AM CONTINUALLY ASKED
fo ABOLISH THIS PROCEDURE WITH THE SUGGESTION THAT ALL I
NLED TO DO 1S SET DOWN SOME STANDARDS ON ACADEMIC REQUIREMENTS
AND ALL THOSE WHO MEET THEM CAN BE ORDERED INTO TRAINING.

IF THEY PASS THE RIGOROUS TRAINING PROGRAM THEN THEY ARE
ACCEFTABLE. THERE ARE A NUMBER OF REASONS WHY [ DO NOT
AGREE WITH THIS SUGGESTION. FIRST OF ALL, THE INTERVIEWS
ARE ABLE TO DETECT AN INDIVIDUAL WHO MAY HAVE GOCD SCHOOL
GRADES BUT WHO IS REALLY INCAPABLE OF PASSING THE COURSE.
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THIS HAS upéfs PARTICULARLY TRUE OVER THE PAST FIFTEEN YEARS
WHEN COLLEGE GRADES HAVE GENERALLY LOST MEANING. 1T Is A
WASTE OF MOHEY AND EFFORT TO ALLOW A PERSON TO ENTER TRAINING
WHO THEN FAILS. PARTICULARLY IF YOU CAN PREDICT THE FAILURE
AHEAD OF TIME, THE OTHER REASON [ INSIST ON THE INTERVIEWS
IS MORE BASIC, OSOME CANDIDATES MAY HAVE PERFECTLY FINE
GRADES AND COULD UNDOUBTEDLY PASS THE ACADEMIC PORTION OF
THE COURSE. MHOWEVER, THEY MAY HAVE ABSOLUTELY NO CAPABILITY
T0 BE PUT IN CHARGE OF THE OPERATION OF A REACTOR PLANT, If
1 CAN NOT BE CONVINCED IN MY OWN MIND THAT THAT OFFICER CAN
'BE TAUGHT TO CARRY OUT HIS DUTIES RESPONSIBLY WITH REGARD TO
THE SAFE OPERATION OF THE REACTOR PLANT AT SEA UNDER TRYING
CONDITIONS, THEN | CANNOT AND WILL NOT ACCEPT HIM, To ME
“THIS 1S A VERY IMPORTANT PART OF THE PROGRAM.

REQUIREMENTS. FOR ENLISTED PERSONNEL

As IN THE CASE OF OFFICERS, IN THE EARLY YEARS OF THE
NUCLEAR PROGGRAM ENLISTED CANDIDATES CAME FROM THE FLEET AND
UAD St BOARD ENGINEERING EXPERIENCE., THOSE WHO APPLIED
" WERE INTERVIEWED AND SCREENED BY THEIR COMMANDING OFFICERS
BEFORE BEING RECOMMENDED AS CANDIDATES. ELIGIBILITY CRITERIA
WERE ESTABLISHED BY THE CHIEF OF NAVAL PERSONNEL WITH THE
ADVICE AND ASSISTANCE OF NAVAL REACTORS., ASSIGNMENT TO THE
NUCLEAR PROGRAM WAS MADE BY THE BUREAU OF NAVAL PERSONNEL

30



FROM AMONG THOSE RECOCMMENDED,

THE MANNING REQUIREMENTS FOR THE EXPANDING NUCLEAR
SUBMARINE PROGRAM AND THE NUCLEAR SURFACE SHIP PROGRAM
REQUIRED A NEW SOURCE OF PEOPLE FOR TRAINING. IN 1957
DIRECT INPUT OF ENLISTED MEN FOR NUCLEAR PROPULSION TRAINING
WAS PROVIDED BY A PROGRAM OF RECRUITING PROMISING YOUNG HIGH
SCHOOL GRADUATES INTO THE NAVY, SPECIFICALLY FOR ULTIMATE
DUTY IN NUCLEAR SHIP ENGINEERING DEPARTMENTS., TODAY THIS
PROGRAM IS THE PRIMARY SOURCE OF ENLISTED PERSONNEL FOR
NUCLEAR POWER TRAINING. APPROXIMATELY 40,000 enLisTED
OPERATORS HAVE COMPLETED THE NAVAL NUCLEAR PROPULSION TRAINING
PROGRAM TO DATE.,

THE SUPERVISION, OPERATION, AND MAINTENANCE OF NAVAL
NUCLEAR PRCPULSION PLANTS REQUIRE A HMiIGH LEVEL OF COMPETENCE,
RELIABILITY, AND EXPERTISE., FOR THESE REASONS HIGH SELECTION
CRITERIA WERE ESTABLISHED EARLY IN THE PROGRAM. LATER, AS
THE NUMBER OF PERSONNEL IN THE PROGRAM INCREASED, WE EXPERIENCED
HIGHER ATTRITION IN THE TRAINING cycie, To REDUCE TH1S

ATTRITION, THE EDUCATIORAL SELECTION CRITERIA WERE MADE MORE
RESTRICTIVE.

TODAY, ALL ENLISTED APPLICANTS FOR NUCLEAR TRAINING
MUST BE HIGH SCHOOL GRADUATES WHO HAVE COMPLETED ONE YEAR OF
ALGEBRA IN HIGH SCHOOL OR COLLEGE, AND HAVE ACHIEVED AT
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LEAST A "C" »~ SQUIVALENT GRADE IN THAT COURSE, ADDITIONALLY,
ALL CANDIDATES MUST DEMONSTRATE HIGH ACADEMIC ABILITY IN THE
AREAS OF MATH AND SCIENCE AS MEASURED BY THE ARMED SERVICES
VOCATIONAL APTITUDE BATTERY TESTS AND THE NUCLEAR FIELD
QUALIFICATION TEST. THESE ARE ADMINISTERED BY THE NAVY
RECRUITING COMMAND PRIOR TO AN APPLICANT'S SELECTION FOR
NUCLEAR TRAINING. THESE TESTS GIVE AN INDICAITON OF THE
APPLICANT'S ABILITY TO HANDLE THE STUDY OF MATHEMATICS ARD
PHYSICS) SUBJECTS WHICH FORM THE BASIS OF THE NUCLEAR POWER
TRAINING CURRICULUM,

SELECTION OF NUCLEAR PERSONNEL, OFFICER OR ENLISTED,
MUST NECESSARILY REQUIRE AN IN-NEPTH REVIEW OF A CANDIDATE'S
CHARACTER IN ADDITION TO HIS ACADEMIC CAPABILITY. For THIS
REASON, ANY PERSON WHO HAS BEEN CONVICTED OF, OR WHO IS
IDENTIFIED AS HAVING COMMITTED, A SERIOUS OFFENSE WILL NOT
BE ACCEPTED. A SINGLE MINOR OFFENSE INVOLVING MORAL TURPITUDE
OR WHICH EVIDENCES UNRELIABILITY MAY BE CONSIDERED DISQUALIFYING.
FREQUENT TRAEFIC VIOLATIONS OR ACCIDENTS THAT INDICATE
UNRELIAB!. TY, RECKLESSNESS OF CHARACTER, OR BASIC DISREGARD
FOR AUTHORITY MAY ALSO BE CAUSE FOR DENYING ENTRY INTO THE
NucLEAR PROGRAM.

ANY INDIVIDUAL WHO HAS BEEN CONVICTED OF, OR IS IDENTIFIED
AS, HAYING ILLEGALLY, WRONGFULLY, OR OTHERWISE IMPROPERLY



USED, POSSESSED OR SOLD :#ARIJUANA OR OTHER DRUGS Wili of
DENIED ENTRY INTO OR CONTINUATION IN THE NUCLEAR PROGRAM.,
ANYONE SHOWING SIGNS OF BEING OR BECOMING ADDICTED TO ALCOHOL
{S ALSO EXCLUDED FROM ENTRY INTG THE PROGRAM. WAIVERS FOR
ENTRY INTO THE NUCLEAR POWER PROGRAM MAY BE GRANTED IN THE
CASE OF PRE-SERVICE USE OF MARIJUANA WHERE IT CAN BE ESTABLISHED
THAT THE USAGE WAS OF AN INFREQUENT EXPERIMENTAL NATURE AND
FURTHER USE HAS BEEN STOPPED. A WAIVER OF THIS TYPE MAY

ONLY BE GRANTED BY THE COMMANDER, Mavy ReCrUITING COMMAND

WITH THE CONCURRENCE OF THE CHIEF OF NavaL PERSONNEL. |
PERSONNEL ON MY STAFF AT NAVAL REACTORS REVIEW AND CONCUR IN
EACH CASE IN WHICH A WAIVER 15 GRANTED.

[T SHOULD BE NOTED HERE THAT THESE WAIVERS MAY BE
GRANTED ONLY FOR PRE-SERVICE USE OF MARIJUANA. THE TLLEGAL
USE OF ANY DRUG, INCLUDING MARIJUANA, AFTER ENTRY INTO THE
SERVICE 1S NOT TOLERATED. THIS COMES TO LIGHT FROM TIME TO
TIME AND ALL INDIVIDUALS INVOLVED ARE IMMEDIATELY REMOVED
FROM FURTHER DUTY INVOLVING NUCLEAR POKER. Mo MATTER HOW
EXEMPLARY THEIR SUBSEQUENT PERFORMANCE MAY BE, THEY ARE NOT
ALLOWED TO RETURN AS NUCLEAR PROPULSION FLANT OPERATORS.

NUCLEAR TP INED PERSONNEL ARE SUBJECT TC A CONTINUING
RELIABILITY SCREENING PROCESS FROM THE MOMENT THEY AREL
APPROVED FOR ENTRY INTC THE PROGRAM. EiLL DISCIPLINARY
INFRACTIONS, WHETHER CIVILIAN OR MILITARY IN NATURE, ARE
REVIEWED TO DETERMINE AN INDIVIDUAL'S ELIGIBILITY FOR
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CONTINUATIAN IN THE NucLEAR POWER PROGRAM. REVIEWS OF
RECORDS ARE CONDUCTEU IN ORDER TO IDENTILFY DISQUALIFYING
PROFESSIONAL PERFORMANCE., AS WELL AS DISQUALIFYING MEDICAL
OR PSYCHOLOGICAL FACTORS,

INITIAL NAVAL TRAINING OF ENLISTED PERSONNEL SELECTED
FOR NUCLEAR TRAINING IS CONDUCTED AT SEVERAL TRAINING SITES
THROUGHOUT THE COUNTRY. DURING BASIC RECRUIT TRAINING, THE
CANDIDATE IS SCREENED AND CLASSIFIED INTO ONE OF THE PROGRAM
raTINGS (MAcHINIST'S MATE, ELECTRICIAN'S MATE, INTERIOR
COMMUNICATIONS, OR ELECTRONICS TECHNICIAN) ACCORDING TO HIS
CAPABILITIES AND THE NEEDS OF THE PROGRAM. THE TRAINEE THEN
ATTENDS APPROPRIATE Navy CLAss “A" SCHOOL TRAINING, WHICH
VARIES IN LENGTH FROM TWQ TO FIVE MONTHS. THE CURRICULA ARE
BASIC TO THE RATINGS AND ARE NOT SPECIALIZED FOR NUCLEAR
oOWER, THESE (LASS “A” SCHOOLS ARE OPERATED BY THE CHIEF OF
NAVAL EDUCATION AND TRAINING, AND ARE NOT CONTROLLED BY
NavaL P=acTORS. NUCLEAR PROGRAM TRAINEES cOMPLETING CLASS
"A" SCpoOL TRAINING WILL NORMALLY BE ORDERED DIRECTLY TO
NucLEAR Power Scrool AT ORLANDO, FLORIDA.,

[T SHOULD BE NOTED HERE, THAT UNTIL A NUCLEAR PROGRAM
ENLISTEE COMMENCES SPECIALIZED NUCLEAR POWER TRAINING AT
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ORLANDO, HE HAS ATTENDED GENERAL NAVY SCHOOLS AND TRAINED IN
(1S RATING ALONGSIDE HIS CONVENTIONAL ENGINEERING COUNTERPART.
IF HE 1S UNABLE TO SATISFY THE DEMANDING ACADEMIC REQUIREMENTS
IIN THE NUCLEAR SCHOOLS, THEN HE I3 IMMEDIATELY AVAILABLE TO

BE ASSIGNED TO A CONVENTIONAL ENGINEERING BILLET OF HIS
RATING, THOSE MEN WHO LEAVE THE NucLEAR PROGRAM FOR ACADEMIC
FAILURE ARE THEREFORE ABLE TO CONTINUE THEIR NAVAL SERVICE

AND MAKE A VALUABLE CONTRIBUTION TO THE AT-SEA MANNING OF

THE CONVENTIONAL Navy 1N TECHNICAL FIELDS. IN ADDITION,
NEARLY ALL OF THE NAavY'S REQUIREMENTS FOR NUCLEAR TRAIKED
PERSONNEL ARE FOR SEA DUTY. THEREFORE, IT [s TMPORTANT THAT
NUCLEAR TRAINED PERSONNEL ARE ABLE TO FILL GENERAL Navy

RATING BILLETS BECAUSE THE FE! NUCLEAR SMORE BILLETS WOULD

NOT PROVIDE REASONABLE SEA-SHORE ROTAION. THIS WOULD ADVERSELY
AFFECT THE RETENTION OF OUR NUCLEAR TRAINED PERSONNEL.,

OBJECTIVES AND PHASES OF NAVAL NUCLEAR RROPULSION TRAINING

THE OBJECTIVE OF THE NAVAL NUCLEAR PROPULSICN TRAINING
PROGRAM 1S TO PREPARE OFFICERS AND ENLISTED ENGINCERING
PERSONNEL TO DISCHARGE THEIK RESPONSIRILITY FOR SAFE AND
EFFECTIVE OPERATION OF PROPULSION PLANTS OF NUCLEAR-POWERED
sHiPs. THIS IS ACCOMPLISHED BY TEACHING THEM: (1) THE
PRINCIPLES OF SCIENCE AND ENGINEERING WHICH ARE FUNDAMENTAL
70 THE DESIGN, CONSTRUCTION, AND OPERATION OF NAVAL NUCLEA2
PROPULSICN PLANTS; AND (2) THE DETAILS AND PRACTICAL KNOWLEDGF
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REQUIRED TO OPERATE AND MAINTAIN THESE PLANTS,

THE PROGRAMS TO TRAIN PERSONNEL FOR ENGINEERING DUTY
ABOARD NAVAL NUCLEAR-POWERED SHIPS ARE CENTERED AROUND FOUR
MAJOR PHASES - FORMAL ACADEMIC INSTRUCTION, DPERATIONAL
TRAINING AT ONE OF THE DEPARTMENT OF ENERGY LAND-BASED NAVAL
REACTOR PROTOTYPES, TRAINING AND QUALTFICATION AS A WATCHSTANDER
ABOARD AN OPERATING NAVAL NUCLEAR-POWERED SHIP, AND CONTINUING
SHIPBOARD TRAINING, EACH OF THESE FOUR PHASES 1S ESSENTIAL
IN THE SATISFACTORY TRAINING OF AN OPERATOR AND PROVIDING
ASSURANCE THAT ONLY THOSE WHO ARE MENTALLY AND EMOTIONALLY
CAPABLE,AND WHO HAVE DEMONSTRATED ABILITY .5 v CCMPETENT
NUCLEAR PROPULSION PLANT OPERATOR ARE ASSIGNED DUTY ABOARD

NUCLEAR~POWERED SHIPS.

FORMAL ACADEMIC INSTRUCTION

THE NUCLEAR PROPULSION TRAINING PROGRAM BEGAN IN 1951
WITH THE ENGINEERING OFFICERS AND CREW OF THE NAUTILUS. THE
INITIAL THZORETICAL TRAINING WAS GIVEN AT THE Atomic ENERGY
CoMMISSION'% “Aval REACTORS LABURATORY IN P1TTSBURGH,
PENNSYLVANIA, WHEN CONSTRUCTION OF THE MAUTILUS PROTOTYPE
(N [DAHO WAS SUFFICIENTLY ADVANCED, THE TRAINEES WERE TRANSFERRED
To THE PROTOTYPE WHERE THEY CONTINUED BOTH THEORETICAL AND
OPERATIONAL TRAINING. UPON REPORTING TO THE NAUTILUS AT THE
BUILDING YARD, DETAILED SHIPBOARD TRAINING WAS CONDUCTED
THROUGHOUT THE CONSTRUCTION, TEST, AND TRIAL PERIOD, UNDER
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.,

SUPERVISION OF NAVAL REACTORS AND CONTRACTOR PERSONNEL, &
SIMILAR PROGRAM WAS COMMENCED IN 1953 rom THE SEAWOLF enciINEERING
OFFICERS AND MEN AT THE AToMIc ENErGY Commission NavaL
REACTORS LABORATORY AND PROTOTYPE SiTE IN West MiLrton, New
York. As THE NUMBER OF NUCLEAR-POWERED SHIPS AUTHORIZED FOR
CONSTRUCTION INCREASED, IT WAS RECOGNIZED THAT A PROGRAM
' CAPABLE OF TRAINING LARGE NUMBERS OF OFFICERS AND ENLISTED
MEN SHOULD BE ESTABLISHED. THE Navar NucLEAR Power ScHooL
WAS ESTABLISHED AT NEw LonpDon, CONNECTICUT IN January, 1958
AND GRADUATED ITS FIRST CLASS OF NUCLEAR SUBMARINE OFFICERS
IN JUNE, 1956. THIS SCHOOL WAS SUBSEQUENTLY RELOCATED AT
BainBRrIDGE, MARYLAND.

ACADEMIC TRAINING FOR SUR: ACE SHIP GFFICERS WAS CONTINUED
AT THE [DAHG PROTOTYPE SITE UNTIL 1959 wHen A SECOND NAVAL
NucLEAR POWER SCHOOL WAS ESTABLISHED AT MARE ISLAND, CALIFORNIA,
FOR BOTH SURFACE AND SUBMARINE PERSONNEL. From 1959 uNTiL
1976 ALL FORMAL ACADEMIC TRAINING FOR OFFICERS AND ENLISTED
PERSONNEL IN THE NAVAL NUCLEAR PROGRAM WAS CARRIED OUT AT
oNe OF THESE TWo NavaL NucLear Power Scuoors., Iy 1976, THE
SCHOOL AT BAINBRIDGE, MARYLAND WAS Moviy To 0miANDC, FLORIDA
AND N 1977 THE SCHOOL AT MARE iSLAMD, SALIFORNIA MERGED
WiTH THE NUCLEAR PUWER SCHOOL, ORLANDO, WHERE ALL FORMAL
ACADEMIC TRAINING 1S PRESENTLY CONDUCTED,
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URPOSE OF NUCLFAR POMER SCHOOL

Tue purPosE oF HavaL NUCLEAR Power ScHooL, ORLANDO 1s ToO
TEACH OFFICER AND ENLISTED STUDENTS THOSE PRINCIPLES OF SCIENCE
AND ENGIWEERING FUNDAMENTALS NECESSARY FOR THE UNDERSTANDING OF
THE OPERATION OF NAVAL NUCLEAR PROPULSION PLANTS, AND TO PREPARE
THEM FOR FUTURE ASSIGNMENT TO PROTOTYPE TRAINING AND EVENTUAL
RESPONSIBILITIES RELATING TO THE SAFE AND EFFECTIVE OPERATION OF
PROPULSION PLANTS OF NUCLEAR POWERED SHIPS,

IN PURSUIT OF THIS PURPOSE WE SET HIGH STANDARDS AND WE
STICK TO THEM, WE STRESS THAT THE OPERATOR MUST BE TRAINED IN
BASIC PRINCIPLES, SO THAT HE KNOWS NOT ONLY WHAT ME IS DOING,
BUT WHY, HE TEACH BASIC THEGRY, PRINCIPLES OF THE BASIC COMPONENTS
AND SYSTEMS, AND APPLICATION OF THESE SYSTEMS AND THEORY TO
WATCHSTATION DUTIES. THE STUDENTS ARE TESTED WITH FREQUENT
AND DEMANDING EXAMINATIONS TO BE SURE THEIR KNOWLEDGE CAN BE
APPLIED, NOT JUST THEIR MEMORY EXERCISED. WE MOTIVATE THEM
TO PERFORM, AND DO NOT ALLOW THEM TO PROCEED AT THEIR OWN
PACE, IF 17 IS TOO sLow, (LASSROOM INSTRUCTION TAKES PRIORITY
OVER EVERYTr.ING ELSE AT NucteArR Power ScHooL,

HUCLEAR POMER SCHOOL ORGANIZATION

NucLEAR POWER SCHOOL 1S COMPRISED OF FOUR DEPARTMENTS
UNDER A ComMANDING OFFICER AND EXecuTive DFFICER, A PRE-ScHoOL
DePARTMENT, ENLISTED DEPARTMENT, OFFICER DEPARTMENT, AND
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ADMINISTRATIVE DEPARTHMENT MAKE UP THIS ORGANIZATIONW.

THE COMMANDING OFFICER IS RESPONSIBLE FOR THE ACADEMIT
.PROGRAM. HE CERTIFIES THAT INSTRUCTORS ARE TECHNICALLY PREPARED
TO TEACH, APPROVES THE EXAMINATIONS, MONITORS THE PERFORMANCE OF
THE INSTRUCTORS AND RECCMMENDS STUDENT DISENROLLMENTS.

DEPARTMENT HEADS ARE RESPONSIBLE FOR THE COURSE CONTENT
SPECIFIED IN APPROVED TOPICAL GUIDES. THEY ARE RESPONSIBLE FOR
INSTRUCTOR TRAINING, REVIEW OF PROPOSED EXAMINATIONS, AND
MONITORING THE PERFORMANCE OF INSTRUCTORS IN THEIR RESPECTIVE
DEPARTMENTS .

Txe ComManDIng DFFICER OF NucLEAR POWER SCHOOL HAS ALREADY
SERVED AS COMMANDING OFFICER OF A NUCLEAR POWERED SHIP. THE
ExecuTiVE OFFICER 1S NUCLEAR TRAINED AND HAS SERVED AS THE
ExecUTIVE OFFICER OF A SHIP. THE ACADEMIC DEPARTMENT HEADS
HAVE ALL SERVED AS ENGINEER OFFICERS OF NUCLEAR POWERED SHIPS,

THE INSTRUCTORS AT HNUCLEAR PoweER SCHOOL COME FROM TWO SOURCES:
(1) DhRECT INPUT OFFICERS RECRUITED SPECIFICALLY TO
SERVE AS INSTRUCTORS. THEY AKf SELECVED Y MNavar REACTORS in THE
SAME MANNER #5 OFFICER STUDENTS BUT MUST MEET HIGHER ACADEMIC
CRITERIA IN THEIR EDUCATIONAL FIELD, AFTER A SIX WEEK NAvy
INDOCTRINATION COURSE AT NEWPORT, RHODE ISLAND, THEY REPORT
10 NucLeEAR Power ScHOOL TO TEACH FOR THEIR FOUR YEAR TOUR OF

DUTY IN THE NAVY, MANY OF THESE OFFICERS HAVE ADVANCED DEGREES
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IN THELR ALATEMIC SPECIALTY,

(2) OFFICER AND ENLISTED INSTRUCTORS WHO HAVE ALREADY
COMPLETED A TOUR OF SEA DUTY ON A NUCLEAR POWERED SHIP. TYPICALLY
THESE SEA RETURNEE INSTRUCTORS HAVE GRADUATED IN THE TOP FIFTY
PERCENT OF THEIR NUCLEAR POWER SCHOOL AND PROTOTYPE CLASSES,
THEY ALSO HAVE AN EXCELLENT FLEET PERFORMANCE RECORD, OFFICER
INSTRUCTORS SO ASSIGNED HAVE ALREADY QUALIFIED TO SERVE AS
ENGINEER OFFICER OF A NUCLEAR POWERED SHIP,

THE PURPOSE OF PRE-NUCLEAR POWER ScHOOL 1S TO BRING ALL
ENLISTED STUDENTS TO A COMMON ACCEPTABLE LEVEL IN MATHEMATICS
AND PHYSICS; TO PREPARE STUDENTS MEDICALLY AND ADMINISTRATIVELY
FOR ENROLLMENT; AND TO TEACH STUDENTS HOW T0 STUDY, THE LENGTH
oF PRE-SCHOOL 1S EITHER SIX OR THREE WEEKS DEPENDING UPON THE
INDICATED ACADEMIC ABILITY OF THE STUDENT BASED ON THE NUCLEAR
E16Lp GUALIFICATION TEST SCORE AND PREVIOUS NAVY SCHOOL |
PERFORMANCE. THE PRE-SCHOOL CURRICULUM 1s NOI PART OF THE HUCLEAR
DOWER SCH.OL CURRICULUM FOR TRAINING THE INDIVIDUAL TO BE A
NUCLEAR PROPULSION PLANT OPERATOR. Pre-SCHOOL GIVES STUDENTS WITH
WEAK H1GH SCHOOL ACADEMIC BACKGROUNDS A BETTER OPPORTUNITY TO
PASS THE R1GOROUS MUCLEAR POWER SCHOOL COURSE; 1T ALSO
FACTLITATES ASSIGNMENT OF PERSONNEL SO THAT LESS TIME IS WASTED
BETWEEN COMPLETION OF NAVY RATING SCHOOL AND COMMENCEMENT OF

NucLeAR POWER SCHOOL.
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THE ENLISTED DEPARTMENT 1S MADE UP OF SEVEN ACADEMIC

DIVISIONS EACH HEADED BY A DIVISION DIRECTOR, THE DIVISION DIRECTOR
IS RESPONSIBLE FOR THE SUBJECT CONTENT OF THE COURSE IN ACCORDANCE
WITH APPROVED TOPICAL GUIDES} FOR TRAINING HIS INSTRUCTORS; AND
FOR PREPARING ALL OF HIS EXAMINATIONS, THE ACADEMIC DIVISIONS
CONCENTRATE ON THE QUALITY OF THEIR TEACHING, THE QUALITY OF
THEIR GROUP EXTRA INSTRUCTION AND INDIVIDUAL TUTORING WHICH

IS GIVEN TO THE WEAKER STUDENTS,

THE ENLISTED DEPARTMENT IS ALSO ORGANIZED MILITARILY TO
PROVIDE ADVISORS WHO COUNSEL THE STUDENTS,

THE OFFICER DEPARTMENT IS ORGANIZED IN A SIMILAR MANNER TO
THE ENLISTED DEPARTMENT, WITH THE EXCEPTION THAT THE INSTRUCTORS
ALSO FILL A MILITARY ROLE AS ADVISORS AND COUNSELORS,
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CIVILIAN UPPORT. BETTIS TECHNICAL CONSUI TANTS

TWo EXPERIENCED CIVILIAN SCIENTISTS FROM THE BETTis Arvomic
Power LABORATORY ARE IN RESIDENCE AT NucLEAR PowerR SchooL AS
TecHNIcaL CONSULTANTS,

THE RoLE oF THE BETTIS TECHNICAL CONSULTANTS IS TO ACT AS
s TECHNICAL ADVISOR To NucLEAR POWER SCHOOL STAFF, MAINTAIN
Lin1son BETWEEN NUCLEAR POWER SchooL AND THE BETTIS AToMIC PowER
| ABORATORY, AND MONITOR NUCLEAR Power ScHOOL EFFECTIVENESS, THEY
ALSO ASSIST THE INSTRUCTORS IN PREPARING AND PRESENTING THE COURSE

MATERTIAL,

Tue NucLeAR Power SCHOOL CURRICULUM [S PREPARED UNDER MY
DIRECTION BY THE NAavaL REACTORS STAFF IN WASHINGTON., THE
ASSISTANCE OF THE NAVAL REACTORS LABORATORIES IS UTILIZED IN
LEVELOPING THE CURRICULUM, THE COURSE AT NucLEAR POWER ScHooL
LASTS SIX MONTHS AND CONSISTS OF APPROXIMATELY 700 HOURS OF

CLASSROOM INSHIUCTION,

THE OFFICER STUDENT CURRICULUM INCLUDES MATHEMATICS,
PHYSICS, HEAT TRANSFER AND FLUID FLOW, ELECTRICAL ENGINEERING,
REACTOR DYNAMICS, CHEMISTRY, ASPECTS OF REACTOR PLANT OPERATIONS,
MATERIALS, RADIOLOGICAL FUNDAMENTALS, CORE CHARACTERISTICS AND

REACTOR PLANT SYSTEMS, WHICH 1S AN CVERVIEW OF ALL MECHANICAL AND
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ELECTRICAL SYSTEMS. OFFICERS RECLIVE INSTRUCTION UP “u AND

INCLUDING THE GRADUATE LEVEL.

THE ENLISTED CURRICULUM INCLUDES REACTOR PLANT SYSTEMS,
MATHEMATICS, PHYSICS, HEAT TRANSFER AND FLUID FLOW, REACTOR
PRINCIPLES, CHEMISTRY, RADIOLOGICAL FUNDAMENTALS, MATERIALS,

" SPECIALIZED IN-RATE INSTRUCTION ON PLANT SYSTEMS AND REACTOR PLANT
OPERATIONS, ENLISTED PERSONNEL RECEIVE INSTRUCTION AT THE

UNDERGRADUATE COLLEGE LEVEL.

THE CURRICULUM 1$ CAREFULLY ORGANIZED T0 PROVIDE THE
PRINCIPLES OF SCIENCE AND ENGINEERING NECESSARY FOR UNDERSTANDING
THE OPERATION OF NAVAL NUCLEAR PROPULSION PLANTS. CACH SUBJECT
SERVES AS A BUILDING BLOCK SUPPORTING THE STUDENTS FURTHER
TRAINING, FOR EXAMPLE: THE REACTOR PLANT SYSTEMS SUBJECY MATTER
SUPPORTS THE HEAT TRANSFER AND FLUID FLOW SUBJECT, MATHEMATICS
SUPPORTS ALL SUBJECTS, PHYSICS SUPPORTS REACTOR PRINCIPLES.,
CHEMISTRY, AND RADIOLOGICAL FUNDAMENTALS SUBJECTS. ALL
COURSES USE SHIPBOARD EXAMPLES WHEN EXPLAINING CONCEPTS, For
EXAMPLE, IN MATHEMATICS THE INSTRUCTOR AVOIDS USING ABSTRACT
EQUATIONS AND USES THE FORMULLS FROM THE SUBJECTS THAT WILL BE

STUDIED AT THE SCHOQL,

CONTROL OF THE CURRICULUM STARTS WITH TOPICAL GUIBES,
THERE 1S A TOPICAL GUIDE FOR EVERY SUBJECT TAUGHT AT NUCLEAR
Power ScHOOL. THE TOPICAL GUIDE IS5 ORIGINATED BY THE NUCLEAR
POWER SCHOOL STAFF, REVIEWED BY THE BETTIS LABORATORY, AND
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APPROVED BY NavaL REACTORS, THE PURPOSE OF A TOPICAL GUIDE IS 0
REGULATE THE SUBJECT BY SPECIFYING WHAT MUST BE COVERED, THE
ORDER IN WHICH THE TOPICS MUST BE COVERED, THE TIME ALLOTTED FOR
EACH TOPIC, AND WHEN EXAMINATIONS MUST BE GIVEN, LESSON PLANS
ARE DEVELOPED FROM THESE TOPICAL GUIDES FOR USE IN TEACHING A
CLASS. IN ADDITION, STUDENT LEARNING OBJECTIVES ARE DEVELOPED
FROM THE TOPICAL GUIDES. THESE OBJECTIVES TELL THE STUDENTS
WHAT THEY SHOULD BE GETTING OUT OF THE COURSE.

THE BAS1S FOR TEXTBOOK AND OTHER DOCUMENT SELECTION IS
THAT THEY WILL DIRECTLY SUPPORT NUCLEAR POWER SUBJECTS, AS
WELL AS INCLUDE ADDITIONAL INFORMATION TO CHALLENGE EVEN THE
BEST STUDENT. MaNUALS ARE PREPARED FOR NUCLEAR POWER SCHOOL
FOR USE BY THE SCHOOL, THE PROTOTYPES, AND THE SHIPS IN THE
FLEET, JHESE MANUALS ARE PREPARED BY THE BeTT1s oR KAPL
| ABORATORIES AND APPROVED BY NAvAL REACTORS PRIOR TO ISSUE.
Use OF COMMERCIAL TEXTS FOR SOME SUBJECTS ARE APPROVED BY
NAvAL REACTORS, REACTOR PLANT MANUALS AND OTHER TECHNICAL
MANUALS ARE USED FOR INSTRUCTOR REFERENCE. BOOKS CONTAINING
PRACTICE PROBLEMS FOR EACH SUBJECT ARE PREPARED BY THE NucLEAR
POWER SCHOO. AND GIVEN TO STUDENTS TO BE USED THROUGHOUT THE

COURSE,

THE INITIAL TRAINING OF A NEW INSTRUCTOR TAKES ABOUT THREE

MONTHS. DURING THIS INiTIAL TRAINING THE NEW INSTRUCTOR 1S FIRS
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REQUIRED TO TAKE THE SUBJECT HE WILL TEACH. HE WILL GIVE BUACTICE
LECTURES AND BECOME FAMILIAR WITH RELATED NucLeArR Power ScHaot.
SUBJECTS. THE NEW INSTRUCTOR MUST PASS ORAL BOARDS ON THE
TECHNICAL CONTENT OF THE COURSE, AND PRESENT A CERTIFICATION
LECTURE FOR THE DIVISION DIRECTOR, THE DEPARTMENT HEAD, AND THE
COMMANDING OFFICER., HE MUST ALSO PASS AN ORAL CERTIFICATION BOARD
BY THE DIVISION DIRECTOR, THE DEPARTMENT HEAD, AND THE COMMANDING
OFFICER, AFTER QUALIFICATION, THE TRAINING CONTINUES SO THAT

THE INSTRUCTOR WILL REMAIN CURRENT AND KNOWLEDGEABLE, AN

ANNUAL WRITTEN EXAMINATION 1S ADMINISTERED TO ALL INSTRUCTORS TO
DETERMINE ANY WEAK AREAS, [HE INSTRUCTOR'S CLASSROOM PRESENTATION
1S AUDITED AT LEAST TWICE DURING EACH PERIOD HE TEACHES A SUBJECT,
THC COMMANDING OFFICER, THE EXTCUTIVE OFFICER AND THE DEPARTMENT
HEADS ARE REQUIRED TO AUDIT ONE INSTRUCTOR EACH WEEK, ALSO BETTIS
TECHNICAL CONSULTANTS RANDOMLY MONITOR THE INSTRUCTORS. EVALUATION
REPORTS ARE FILLED OUT BY THE AUDITORS AND DISCUSSED WITH THE
INSTRUCTOR. THESE REPORTS ARE FORWARDED UP THE CHAIN OF COMMAND
AND FILED IN THE INSTRUCTOR TRAINING FOLDER AFTER ANY NECESSARY
CORRECTIVE ACTION HAS BEEN TAKEN,

EAps IHATTONS

BOTH OFFICER AND ENLISTED STUDENTE ARE REQUIREER TO PASS A
FOUR HOUR WRITTEN COMPREHENSIVE EXAMINATION PRIOR TGO GRADUATION,
IN ADDITION, THERE ARE WEEKLY QUIZES AND A TWO HOUR EXAMIN; TI0ON
ABOUT EVERY TEN DAYS. NO MULTIPLE CHOICE OR TRUE AND FALSE

GUESTIONS ARE USED ON ANY EXAMINATIONS AT NUCLEAR POWER SCHOOL.
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QUESTIONS INVOLYE SINGLE AND MULTIPLE CONCEPTS WHICH REGUIRE ESSAY
ANSWERS, DEFINITIONS, STATEMENTS OF FACTS, OR CALCULATIOMS.

I{HE PHILOSOPHY OF QUESTIONING IS TO EXAMINE THE STUDRENT IN BASIC
THEORY AND THE APPLICATION OF THIS THEORY TO THE PRINCIPLES

OF OPERATION OF THE BASIC PLANT COMPONENTS AND SYSTEMS.

CAREFUL QUALITY CONTROL IS EXERCISED IN THE PREPARATION
AND ADMINISTRATION OF EXAMINATIONS, [ACH EXAMINATION IS WRITTEN
AND REVIEWED BY TWO MEMBERS OF THE ACADEMIC DIVISION. A TRIAL
EXAMINATION IS GIVEN TO ANOTHER MEMBER AS A CHECK ON ANY PROBLEMS
WHICH MAY ARISE WITH THE QUESTIONS ON THE EXAMINATION OR THE TIME
ALLOTTED FOR THE EXAMINATION, THE EXAMINATION IS THEN REVIEWED
AND .PPROVED BY THE ACADEMIC DIVTSION DIRECTOR, THE DEPARTMENT
HEAD, THE BETTIS TecHNIcAL CONSULTANT AND FINALLY THE COMMANDING
OFFIcER, FEXAMINATIONS ARE REVIEWED TO INSURE THAT THEY MEET THE
OBJECTIVES OF THE SUBJECT TOPICAL GUIDES, ARE TECHNICALLY
ACCURATE, AND HAVE ACCEPTABLE ANSWERS ON THE ANSWER KEYS,
THEY MUST MEET THE STANDARDS OF DIFFICULTY FOR THE INDIVIDUAL
QUFSTIONS AND FOR THE TOTAL EXAMIMNATION,

AFTER . 'E EXAMINATION HAS BEEN GIVEN AND GRADED IT IS
REVIEWED BY THE INSTRUCTOR WI!TH ALL OF KIS STUDENTS DURING THE
NEXT CLASS PERIOD, AT THIS TIME THE INSTRUCTOR DISCUSSES THE
CONCEPTS THAT GAVE THE STUDENTS THE MOST DIFFICULTY. [ A
STUDENT FAILS AN EXAMINATION, THE INSTRUCTOR INTERVIEWS HIM
TO ANALYZE HIS PERFORMANCE ON THE EXAMINATION, SO THAT CORRECTIVE

ACTION CAN BE EFFECTIVE,
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STURENT CONTROL

STUDENT PERFORMANCE IS CONMTINOUSLY MONITORED. INSTRUCTORS
MONITOR STUDENT PERFORMANCE BY GRADING DAILY HOMEWORK, GIVING
FREQUENT QUIZZES AND A 2 TO 3 HOUR EXAMINATION ABout Every 10
DAYS. ADVISORS MONITOR THE STUDENTS PERFORMANCE BY INTERVIEWING
STUDENTS WHO HAVE ACADEMIC PROBLEMS WEEKLY, AND EVERY STUDENT AV
LEAST EVERY TWO WEEKS. 1HE ADVISOR REVIEWS RECORDS OF STUDENT
STUDY HOURS FOR CORRELAVION WITH THE STUDENT'S ACADEMIC PERPORMANCE,
IF THE STUDENT'S GRADES ARE BELOW AVERAGE HE IS REQUIRED TO SIGN
IN WHENEVER HE STUDIES AT THE SCHOOL SO THAT HIS STUDY HOURS CAN
BE CHECKED. THE ADVISOR ALSO MONITORS THE STUDENT BY ATTENDING
THE LECTURES AND OBSERVING THE STUDENT'S PARTICIPATION, IN
ADDITION, THE ADVISOR MEETS WITH ALL MIS STUDENT'S INSTRUCTORS AY
LEAST EVERY TWO WEEKS TO DISCUSS INDIVIDUAL OR GROUP STUDENT
PERFORMANCE. THE CLASS DIRECTOR MEETS WEEKLY WITH THE ADVISORS
AND THE ADVISORS REPORT WEEKLY BY MEMORANDUM TO THE (OMMANDING
OFFICER VIA THE CHAIN OF COMMAND, THIS WEEKLY MEMO DISCUSSES
ACADEMIC, MILITARY OR PERSONAL PROBLEMS THAT THE STUDENTS MAY

HAVE,

ThE SENTOR STAFF, TAE Commanpine OFFicER, Exgcutive OFFIcER,
AND ACADEMIC DroARTMENT HEADS, OBSERVE ONE SECTION WEEKLY.
THESE GBSERVATIONS COUPLED WITH GRADE REPGRTS AND SECTION ADVISOR
MEMOS, INSURE THAT THE CHAIN OF COMMAND IS CURRENT ON THE QUALITY
OF STUDENT PERFORMANCE AND ON STUDENT PROBLEMS,
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VARIGUS ACTIONS ARE AVAIL 21 € 70O ASSIST STUDENT WHO JRF
HAVING DIFE i ULTIES, THE ACTIUNS DESIGNED TO CGRRFC AL\ M'C
DEFICIENCIES INCLUDE A MANDATORY STUDY PROGRAM IN 4HICH STUDENTS
ARE ASSIGMNED A CERTAIN NUMBER OF HOURS TO STUDY ON " WEEKLY BASIE
BASED ON THEIR GRADES. SOME WEAK STUDENTS ARE ASSIGNED WEEKEND
REVIEW PACKAGES CONTAINING ADDITIONAL HOMEWORK QUESTIONS TO BE
ANSWERED AND REVIEWED. [N ADDITION, STUDENTS ARE ASSIGNED
SATURDAY MORNING MAKEUP WORK IF THEY HAVE NOT DEVOTED REASONABLE
EFFORT ON THEIR HOMEWORK, WEAK STUDENTS ARE ASSIGNED INSTRUCTOR

-

ASSISTANCE BY THEIR SECTION ADVISOR OR AN INSTRUCTOR FOR
PERSONALIZED HELP. THERE ARE MANDATORY EXTRA INSTRUCTION
SESSIONS WEEKLY FOR POOR STUDENTS IN EVERY SECTION.

IF REQUIRED, A STUDENT IS GIVEN EXAM FAILURE COUNSELLING.
THE INSTRUCTORS AND SECTION ADVISORS REVIEW THE STUDENT'S
EXAMINATION TO DETERMINE THE REASONS FOR HIS FAILURE, INCLUDING
A CHECK OF HIS STUDY HABITS AND CLASSROOM NOTES. THEY THEN DEVELOP
A CORRECTIVE STUDY PROGRAM FOR THE STUDENT,

[e Ao STUDENT HAS CONTINUALLY FAILED EXAMS HE GOES BEFORE
AN ACADEM'C BOARD, THESE ACADEMIC BOARDS GIVE ORAL EXAMINATIONS
TO DETERM.YE A PARTICULAR STUDENT'S CURRENT LEVEL OF KNOWLEDGE AND
HIS POTENTIAL TO SUCCESSFULLY COMPLETE THE COURSE. THE BOARD CAH
RECOMMEND RETENTION ON ACADEMIC PROBATION OR THAT THE STUDENT BE
DROPPED, DEPENDING ON THE KNOWLEDGE THE STUDENT SHOWS AT THE

BOARD.,
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[ APPROVE ALL OFFICER STUDENT DISENROLLMENTS FRO# HUCLEAR
Power SCHOOL. A MEMBER OF MY STAFF APPROVES ALL ENLISTED STUDENT

D1SENROLLMENTS,

COMPLETE RECORDS ARE MAINTAINED ON EACH STUDENT'S WORK AT
NucLEAR POWER SCHOOL. Tuis INCLUDES ALL OF THE RESULTS OF HIS
EXAMINATIONS, HIS PROGRESS AND EVERY PERSONAL COUNSELLING SESSION
E IS GIVEN. IH1S COMMENT FOLDER WHICH CONTAINS SUMMARIES OF ALL
COUNSELLING SESSIONS WHILE AT NucLEAR POWER ScHoOL 1S RETAINED
FOR FIVE YEARS WHILE HIS CLASS STANDING AND COURSE AVERAGE 1S
MAINTAINED PERMANENTLY ON FILE.
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PROLOTYPE 0P A THONAL TRALHLNG

OPERATIONAL TRAINING IS CONDUCTED AT ZiGHT LAND-BASED
NAvAL REACTORS PROTOTYPES. THREE ARE LOCATED AT THE NAVAL
ReacTors FaciLity, Ipaso FALLS. IDAHO: FOUR AT WEST MiLTON.
New York: anD ONE AT WINDSoR, CONNECTICUT, THESE PROTO-
TYPES ARE OWNED AND OPERATED BY THE DEPARTMENT OF ENERGY
(DOE) PRIMARILY TO PROVIDE RESEARCH AND TEST FACILITIES
For THE DOE NAVAL REACTORS LABORATORIES. INSTRUCTION IS
PROVIDED BY NAVAL PERSONNEL AND BY CIVILIAN PERSONNEL FROM
THE NAvAL REACTORS LABORATORIES. THE NAVY PROVIDES SOME
OF THE CLASSROOM AND ADMINISTRATIVE FACILITIES TOGETHER
WITH MOST OF THE OPERATING CREW FOR THE PROTOTYPE PLANT,
THE DOE N TURN MAKES THE PLANT AVAILABLE FOR TRAINING
WHEN IT IS NOT OTHERWISE REQUIRED FOR DEVELOPMENTAL TESTING.

AT THESE PROTOTYPES., THE NAVY PERSONNEL IN TRAINING
RECEIVE LECTURES AND ON-THE-JOB INSTRUCTION IN THE PRACTICAL
ASPECTS OF REACTOR PLANT OPERATION, THEY OPERATE ALL OF
THE EQUIPMENT ASSOCIATED WITH THE REACTOR PLANT UNDER THE
SUPER/ISION OF QUALIFIED INSTRUCTORS., OFFICERS QUALIFY
as FnGli ZRING OFFICER GF THE WATCH. THEY MUST DEMONSTRATE
A THOROUGH KNCWLEDGE OF ALL THE REACTOR PLANT AND STEAM
PLANT SYSTEMS AS WELL AS THE DETAILED OPERATING CRITERIA
AND PROCEDURES, AND DEMONSTRATE THE ABILITY TO PERFORM
OPERATIONS ON ALL WATCH STATIONS IN THE PROTOTYPE PLANT:
THEY MUST DEMONSTRATE THAT THEY CAN TAKE CHARGE OF THE

PLANT AND PUT 1T THROUGH NORMAL AND CASUALTY MANEUVERS,
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FaLISTED MEN QUALTFY AS CGPERATORS OF £QUIPMENT CONNZUTED
WITH THEIR PARTICULAR RATING, THIS QUALIFICATION CONSISTS
OF DEMONSTRATING GENERAL KNOWLEDGE OF ALL REACTOR PLANT
SYSTEMS AND DETAILED KNOWLEDGE OF THOSE ASSOCIATED WITH
"THEIR OWN RATING. THEY MUST QUALIFY ON THE WATCH STATIONS
THEY WOULD NORMALLY STAND ABOARD SHIP, AND THEY MUST BE
ABLE TO HANDLE NORMAL MAINTENANCE PROBLEMS ON THEIR EQUIP=

MENT,

| WANT TO MAKE IT CLEAR THAT THIS TRAINING 1S ALL
CARRIED OUT ON AN OPERATING PROTOTYPE PROPULSION PLANT,
NOL ON A REACTOR SIMULATOR. Ag £AR AS | AM CONCERNED,
vOU CANNOT TAKE AN INEXPERIENCED PERSON AND TRAIN HIM ON
A REACTOR SIMULATOR, EVERY TIME HE MAKES A MISTAKE ON
A SIMULATOR, THE INSTRUCTOR STOPS AND MERELY MOVES SOME
SWITCH BACK TO ITS PROPER POSITION AND THEN GOES ON, On
A SUBMARINE IF YOU MAKE A MISTAKE, THE REACTOR COULD SHUT
DOWN WHEN THE SHIP IS SUBMERGED. [F THERE 15 AN ENEMY
Q1GHT THERE, YOU CANNOT COME TO THE SURFACE AND REGROUP.
[T 1S IMPERATIVE THAT THE TYPE OF TRAINING Bt GEARED TO
THIS INCREASED LEVEL OF RESCWSIBILITY. You MAVE TO TRAIN
PEOPLE TO REACT TZ THE REAL SITLAYION AT ALL TIMES: BUT
IF THEY AREITRAENED WITH A SIMULATOR, THEY TEND TO EXPECT
THERE WILL BE NO CONSEQUENCES AS A RESULT OF THEIR ACTIONS,

THiS SIMPLY WON'T WORK IN REAL LIFE,



SOME COMPANIES HAVL TRIED [0 %EV IMTU THE BUSTNE.S OF
BUILDING Reni O SIMULATORS FOR US CLAIMING IT WILL ALLOW
US TO TRAIN OUR PEOPLE FAST, THEM THEY CAN GRANT A CER-
TIFICATE THAT THE NAVY PEOPLE OPERATED A SIMULATOR,

BuT | WANT. TO KNOW THAT THEY CAN OPERATE A REAL HONEST-
TO-GOODNESS REACTOR PLANT,

[ WOULD SAY THAT FOR ANYONE DEALING WITH NUCLEAR POWER.
IT 1S TOD COMPLEX A TECHNOLOGY 70 HAVE PEOPLE JUST GET AN
IDEA HOW TO OPERATE A REACTOR BY LEARNING HOW TO THROW
A FEW SWITCHES THAT CAN BE IMMEDIATELY CHANGED TQ CORRECT
AN ERROR, THE FACT THAT YOU WiLL BE OPERATING A REACTOR
IN A SHIP IN COMBAT WHERE PEOPLES’ LIVES DEPEND ON YOUR
PERFORMANCE GIVES YOU AN ENTIRELY DIFFERENT FEELING ABOUT
THE IMPORTANCE OF PROPER TRAINING.

[ 60 OUT ON THME INITIAL SEA TRIALS OF EVERY NUCLEAR
SHIP, MORE THAN HALF THE CREW HAVE NEVER BEEN TO SEA
BEFORE. | AM TALKING ABOUT A BRAND NEW SHIP, YET |
PUT TtZM THROUGH THEIR PACES. | REQUIRE THEM TO EXERCISE
THE SHIF ND THE PROPULSION PLANT TO ITS FULLEST., Now,
THIS IS A NEW CREW, AND THEY MUST DO ALL THESE THINGS WHEN
THEY HAVE HAD LITTLE OR NO EXPERIENCE AT SEA. THEY HAVE
NO OUTSIDERS TO ADVISE THEM, AND THEY MUST BE ABLE TO
OPERATE THE SHIP CORRECTLY FOR ME TO BE SATISFIED, THE
ONLY WAY THEY CAN DD THiS IS IF THEY HAVE BEEN PROPERLY
TRAINED UNDER CIRCUMSTANCES IDENTICAL TO WHAT THEY ENCOUNTER
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AT SEA. You CANNOT DO THIS WiTH SIMULATORS.

[NTRODUCTION TO PROTOTYPE TRAINING

TRAINING AT ANY ONE OF THE EIGHT PROTOTYPES 1S CON-
DUCTED THE SAME WAY, AND 15 BASED ON A FOUR-PHASE PROGRAM
COVERING A 26 WEEK TRAINING PERIOD. A CLASSROOM PHASE,
Trans1TiON PHASE, In-HULL PHASE AND PROFICIENCY PHASE

MAKE UP THE BASIC PROTOTYPE TRAINING PLAN.

THE STUDENTS ARE ASSIGNED TO ONE OF THE PROTOTYPES
UPON COMPLETION OF NucLEAR POWER ScHooL, WHEN THE CLASS
ARRIVES, 1T STARTS CLASSROOM TRAINING WHICH IS PRIMARILY
CONDUCTED IN SPACES OUTSIDE THE PROTOTYPE HULL. AFTER
FIVE WEEKS, THE STUDENT STARTS MAKING THE TRANSITION INTO
THE HULL AND HE THEN BEGINS WATCHSTANDING TRAINING UNDER
INSTRUCTION, THIS 1S WHAT PROTOTYPE TRAINING IS ALL ABOUT:
10 GIVE THE MAN IN-HULL EXPERIENCE OPERATING THE REACTOR
PLANT, OPERATING EQUIPMENT VERY MUCH LIKE THAT HE WILL
¢ OPERATING AT SEA, USING PROCEDURES LIKE THOSE HE WILL
BE USING AT SEA, THE MAJOR OBJECTIVE OF PROTOTYPE TRAINING
1S TO MAKE THE BEST USE OF THE TRAINING THAT IS DONE IN
THE HULL WITHIN THE CONSTRAINTS OF REACYOR SAFETY, At
THE CONCLUSION OF THE WATCHSTANDING TRAINING UNDER INSTRUCTION.
THE MAN QUALIFIES BY PASSING WRITTEN AND ORAL EXAMS. Tuis
ALLOWS HIM TO STAND THE WATCH AND TO OPERATE THE EQUIPMENT
ON HIS OWN--WITHOUT THE PRESENCE OF AN INSTRUCTOR. ArFTER

HE HAS QUALIFIED, AND IN THE PERIOGD BEFORE HIS CLASS GRADUATES.
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HE STANDS "ATCHES TO GAIN PROUICIENCY aus A WATCHSTANDLR,

THERE ARE TWO REASONS WHY THE PROGRAM 1S BASED ON
THESE FOUR PHASES, FIRST., THIS IS A SYSTEMATIC APPROACH
TO PREPARE THE MAN TC STAND WATCHES BY GETTING HIM TO
LEARN THE SYSTEMS AND COMPONENTS HE WILL BE OPERATING,
AND THEN ACTUALLY OPERATING THEM, [T IS A REPETITIVE
PROCESS WHICH GOES FROM THEORY, TO HARDWARE FAMILIARITY,
TO OPERATION, JHE PREPARATION ENABLES A MORE EFFICIENT
USE OF THE PROTOTYPE REACTOR PLANT WHEN THE MAN ENTERS
THE WATCHSTANDING PHASE,

SECOND, WITH THIS FOUR-PHASE PROGRAM, TWO CLASSES
FrRom NuciLEAR POWER SCHOOL CAN BE ACCOMMODATED AT THE PLANT
AT THE SAME TIME, AGAIN, THIS MAKES FCR THE BEST USE OF
THE PROTOTYPE EQUIPMENT, THE TIME ONE CLASS STARTS INTO
WATCHSTANDING TRAINING COINCIDES WITH THE TIME THE PREVIOUS
CLASS QUALIFIED, AND THE TIME IT ENDS WATCHSTANDING TRAINING
COINCIDES WITH THE TIME THE NEXT CLASS STARTS ITS
WATCHSTANDING TRAINING,

THE CLASSROOM PHASE 1S OF FIVE WEEKS DURATION, THIS
PHASE CONSISTS PRIMARILY OF LECTURES., COUPLED WITH SOME

PRACTICAL TRAINING.
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IN THE CLASSROUM PHASE, THE SIUDENT SPENDS 12 HOURS
A DAY AT THE SITE, MoNDAY THRouGH FripAY, DURING THIS
TIME AN OFFICER GETS ABOUT / HOURS A DAY OF LECTURES AND
EXAMINATIONS, AND AN ENLISTED MAN ABOUT © HOURS PER DAY,
THE REMAINING FIVE TO SIX HOURS IS SPENT IN STUDY AT THE

SITE.

THE LECTURES COVER THE MECHANICAL, ELECTRICAL, AND REACTOR
SYSTEMS THAT ARE SPECIFIC TO THE PLANT TO WHICH THE TRAINEE
IS ASSIGNED. [N ADDITION, HE RECEIVES LECTURES IN CHEMISTRY
AND RADIOLOGICAL CONTROLS. IN MECHANICAL SYSTEMS, FOR
EXAMPLE, THE OFFICER GETS THREE WEEKS OF CLASSROOM INSTRUCTION,
ABOUT HALF OF THESE LECTURES COVER PRIMARY PLANT REACTOR
MECHANTCAL SYSTEMS AND THE OTHER MALF COVER THE SECONDARY
STEAM PLANT MECHANICAL SYSTEMS,

You MAY ASK WHY THE STUDENT MUST GET S0 MUCH CLASSROOM
INSTRUCTTON, SINCE HE HAS JUST FINISHED NucLEaR PoweRr
ScriooL, AT NucLeAr PoweR SCHOOL HE WAS TAUGHT THE THEORETICAL
BAS1S FOR THE SYSTEMS: FOR EXAMPLE, HEAT TRANSFER AND
FLUTD FLOW, IN TEACHING THEORY AT MucireaR Power Scrool.
AN SOW SUBMARINE PLANT WAS USED AS THE PRIMARY EXAMPLE
AS IT IS5 THE MUST NUMEROUS OF THE VARIOUS TYPES OF PROPULSION
PLANTS IN USE IN THE FLEET, AT THE PROTOTYPE, THE STUDENT.
MUST LEARN THE SYSTEMS OF THE SPECIFIC PLANT {(S1W,
FOR EXAMPLE, 1S THE PROTOTYPE oF THE NAUTILUS propuLSION
PLANT AND AlW IS AN AIRCRAFT CARRIER PROTOTYPE) -TO WHICH
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HE 15 ASSIGNED RATHER THAN SBW SYSTEMS, ALTHOUGH THC
OVERALL SYSTEM LAYOUTS ARE SIMILAR ON ALL THE PLANTS, THE
STUDENT MUST LEARN THE DETAILS ABOUT THE SPECIFIC PLANT
HE WILL OPERATE DURING HIS TRAINING AT THE PROTOTYPE,

THE MECHANICAL, ELECTRICAL, AND REACTOR LECTURES ARE
ALL ORIENTED TO THE SPECIFIC PROTOTYPE. EACH MAN GETS
THESE LECTURES FROM THE VIEWPOINT OF HIS JOB, FOR EXAMPLE,
THE OFFICER GETS THESE LECTURES FROM THE VIEWPOINT OF HIS
JOB AS A SUPERYISOR WITH REGARD TO THESE SYSTEMS,

As HE GOES THROUGH THESE LECTURES, THE STUDENT HAS
STUDY ASSIGNMENTS TO COMPLETE. WE CALL THESE HOMEWORK:
BUT SINCE ALL THIS IS CLASSIFIED MATERIAL . THE STUDENT
HAS TO COMPLETE IT AT THE SITE RATHER THAN AT HOME, ONE
PART OF THESE STUDY ASSIGNMENTS REQUIRES THE STUDENT TO GET
INTO THE HULL AND TRACE OUT THE PLANT SYSTEMS--HAND OVER
HAND--FINDING OUT WHAT THEY LOOK LIKE AND WHERE THEY GO.

[NW ADDITION TO THE MECHANICAL ., ELECTRICAL AND REACTOR
SYSTEMS , "HE STUDENT GETS CHEMISTRY AND RADIOLOGICAL
CONTROLS LECTURES. THE LECTURES IN CHEMISTRY AND RADIO-
LOGICAL CONTROLS ARE NOT SPECIFIC TO EACH PLANT--SINCE
THESE AREAS ARE COMMON TO ALL REACTOR PLANTS, THE OFFICER
STUDENT GETS MUCH MORE IN THIS AREA THAN THE ENLISTED
STUDENT, [HIS IS BECAUSE WE DO NOT TRAIN MOST ENLISTED
PERSONNEL 7O DO MUCH IN CHEMISTRY AND RADIOLOGICAL CONTROLS,
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OTHER THAN WHAT IS NEEDED FOR THEIR OWN PERSONAL SAFETY AND
70 DO THEIR JOBS, LATER, ENLISTED SPECIALISTS CALLED
ENGINEERING LABORATORY TECHNICIANS ARE TRAINED IN CHEMISTRY
AND RADIOLOGICAL CONTROLS, WE HAVE FOUND THAT 17 TAKES
THREE ADDITIONAL MONTHS TO TRAIN ENLISTED PERSONNEL TO
BECOME SPECIALISTS iN THIS AREA. THE OFFICER, HOWEVER.
MUST GET MORE AT THIS POINT BECAUSE HE WILL BE SUPERVISING

THIS AREA.

WRITTEN EXAMINATIONS OF ONE TO TWO HOURS LENGTH ARE
GIVEN EVERY WEEK, THERE IS NO COMPREHENSIVE WRITTEN
EXAMINATION AT THE END OF THE CLASSROOM PHASE. INSTEAD,
THE WEEKLY EXAM GRADES ARE USED BY THE STAFF TO IDENTIFY
WEAK AREAS WHERE THE STUDENT WILL NEED EXTRA WORK. A
BANK OF EXAMINATION QUESTIONS AND ANSWER KEYS 1S MAINTAENrD
FOR ALL WRITTEN EXAMINATIONS GIVEN AT THE PROTOTYPE,

FACH QUESTION AND ANSWER HAS BEEN REVIEWED INDEPENDENTLY
FOR TECHNICAL ACCURACY, CLARITY, SCOPE AND DEPTH OF THE
QUESTION. [N ADDITION, THE OVERALL EXAMINATION IS REVIEWED
AND APPROVED BEFORE USE.

REQUIREMENTS hAVE BEEN ESTABLISHED ON THE REUSE OF
QUESTIONS FROM THE EXAMINAYION BANK IN SUBSEQUENT EXAMS ,
THERE ARE ALSO REQUIREMENTS ON THE TYPES OF QUESTIONS THAT
ARE USED., FOR EXAMPLE, NO TRUE AND FALSE QUESTIONS ARE
ALLOWED, [ESSAY QUESTIONS AND PROBLEMS REQUIRING CALCULATIONS
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MUST MAKE u# AT LEAST 40Z OF THE CXAM, FINALLY, THE EXAM
QUESTIONS AND ANSWERS ARE REVIEWED ANNUALLY FOR TECHNICAL
ACCURACY AND CONTENT,

[F A STUDENT FAILS AN EXAMINATION, HE IS ASSIGNED A
REMEDIAL UPGRADING PROGRAM TAILORED TO HIS INDIVIDUAL
NEEDS. STAFF ADVISORS FOLLOW THE STUDENT'S PROGRESS
DAILY TO ENSURE THAT THE REMEDIAL ASSIGNMENTS ARE COMPLETED,
STUDENT COUNSELING 1S IMPORTANT TO DETECT PROBLEMS EARLY
BEFORE THE TRAINEE HAS FALLEN TOO FAR BEHIND, EACH STUDENT
RECEIVES PERIODIC INTERVIEWS FROM PLANT SUPERVISORS.
INTERVIEWS ARE REQUIRED AT LEAST EVERY TWO WEEKS, UPON
ANY EXAMINATION FAILURE', OR FOR GENERALLY LOW GRADES,

THE FREQUENCY OF THESE INTERVIEWS INCREASES TO WEEKLY
IN LATER PHASES OF TRAINING,

ALL INTERVIEWS AND UPGRADING PROGRAMS ARE DOCUMENTED
[N THE STUDENT'S RECORD, IHESE RECORDS ARE ESSENTIAL
IN THE EVENT THAT WE MUST DISENROLL THE STUDENT.

THE SUALITY OF LECTURES 1S ASSURED THROUGH THE USE OF
APPROVED LESSON PLANS AND BY MONITORING OF THE LECTURES.
FACH INSTRUCTOR 1S MONITORED AT LEAST ONCE DURING EACH
CLASSROOM PHASE BY SENIOR NAVY OR CONTRACTOR MANAGEMENT,
THE MONITOR HAS A COPY OF THE LESSON PLAN WITH HIM, AND
HE FILLS OUT AN EVALUATION FORM WHICH 1S REVIEWED BY THE

INSTRUCTOR AND HIS SUPERVISOR,
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PRUTOTYPE {KANSI1i0Y PHASE

THE ProTOTYPE TRANSITION PHASI STARTS AT WEEK SIX AFTER
COMPLETION OF THE CLASSROOM TRAINING. AT THE START OF THE
TRANSITION PHASE. THE STUDENTS ARE DIVIDED INTO FOUR GROUPS AND
EACH GROUP 15 ASSIGNED TO A CREW. THEY GO ON AN FIGHT HOUR
ROTATING SHIFT SCHEDULE, SO THERE IS5 ALWAYS ONE CREW OPERATING
ANDC TRAINING ON THE PLANT. 24 HOURS A DAY AND SEVEN DAYS A
WeEK., AFTER THEIR EIGHT HOUR SHIFT AS THE CREW IN THE HuLL.
THE STUDENTS AND STAFF WORK ADDITIONAL HOURS. THE STUDENTS
CONTINUE TO WORK AT LEAST b0 HOURS A WEEK DURING THIS PERIOD.

[WDO MAJOR TRAINING EFFORTS ARE INVOLVED IN THE TRANSITION
PHASE: SYSTEMS TRAINING, AND THE BEGINNING OF WATCHSTANDING
QUALIFICATION. [HE SYSTEMS TRAINING REQUIRES MORE DETAILED
STUDY THAN THE STUDENT WAS EXPOSED TO IN CLASSROOM PHASE
LECTURES. 1T IS PRIMARILY A SELF STUDY OF EACH PLANT SYSTEM,
FOLLOWED BY A ONE-HALF TO TWO HOUR ORAL CHECKOUT CF THAT SYSTEM,
THE STUDENT STARTS STANDING TRAINING WATCHES IN-HULL AT ABOUT
THE WINTH WEEK. DURING THE TRANSITION PHASE SOME STUDENTS STAND
WATCHES IN-HULL: SOME STUDY FOR A SYSTEM CHECKOUT AND SOME
ARE RECEIVING THESE SYSTEM CHECKOUTS.

IN SYSTEMS TRAINING., THE STUDENT FIRST LEARNS THE INDIVIDUAL
SYSTEM'AND ITS COMPONENTS., THEN THE INTERRELATIONSHIP BETWEEN
THE SYSTEMS -— HOW THEY AFFECT OR INTERFACE WiTH EACH OTHER --
AND FINALLY HOW TO OPERATE ALL OF THE INDIVIDUAL SYSTEMS AS AN
INTEGRATED PLANT., THE DOCUMENT THAT TELLS THE STUDENT WHAT HE
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NEEDS TO KNOW ABOUT A PARTICULAR SUBJECT. AND TELLS )HE
INSTRUCTOR €7 AT HE SHOULD EXAMINE THE STUDENT. 1S CALLED
THE QUALIFICATION STANDARD. THE QUALIFICATION STANDARD
CONTAINS A PLACE FOR ALL THE CHECKOUT SIGNATURES THE STUDENT
MUST GET DURING HIS SiX MONTH PERIOD AT THE PROTOTYPE., THESE
SIGNATURES VERIFY THAT THE STUDENT HAS COMPLETED A GIVEN
PORTION OF MIS TRAINING, EVENTUALLY THIS BECOMES THE LEGAL
RECORD OF THME STUDENTS QUALIFICATION. OUNLY AUTHORIZED
INSTRUCTORS CAN GIVE THESE SIGNATURES., AND A SYSTEM IS USED
WHEREBY CERTAIN SIGNATURES ARE EMBOSSED TO GUARD AGAINST
IMPROPER SIGNING OF THE QUALIFICATION RECORD, EXAMPLES OF
THE TYPE OF KNOWLEDGE REQUIRED BY THE QUALIFICATION STANDARD
FOR A SYSTEM OR COMPONENT ARE "EXPLAIN THE FUNCTIONS OF THE
SYSTEM "OR. AFTER HAVING PHYSICALLY TRACED THE SYSTEM IN THE
PLANT. "DRAW A ONE-LINE SKETCH OF THE SYSTEM FROM MEMORY:
USING APPRCPRIATE SYMBOLS AND NOMENCLATURE AND SHOWING THE ITEMS

LISTED BELOW,"

‘THE QUALIFICATION STANDARD PLAYS AN EQUALLY IMPORTANT ROLE
IN WATCHSTANDING TRAINING AND QUALIFICATION., HERE IT INDICATES
THE PRACT!” L FACTORS AND TRAINING WATCH REQUIREMENTS THAT THE

STUDENT MUST MEET.

THE SECOND MAJOR TYPE OF TRAINING DURING TRANSITION PHASE
IS WATCHSTANDING. 1O QUALIFY AT THE PROTOTYPE. ALL STUDENTS
ARE REQUIRED TO STAND A GIVEN MINIMUM NUMBER OF WATCHES UNDER
THE INSTRUCTION OF QUALIFIED STAFF WATCHSTANDERS, DurING
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THESE WATCHES, THE STAFF WATCHSTANDER 15 RESPONSIBLE «ux THE
WATCH STATION; HOWEVER. HE FULFILLS THIS RESPONSIBILITY BY
USING THE STUDENT TO CARRY QUT WATCHSTANDING DUTIES.

DURING THESE WATCHES. THE STUDENT 1S EXPECTED YO ACT A5 IF
HE WERE RESPONSIBLE FOR THAT WATCH, THE STAFF INSTRUCTOR
WATCHES EACH MOVE AND STOPS AND CORRECTS THE STUDENT IF HE

STARTS TO MAKE A MISTAKE.

THE STUDENT 1S GRADED ON EACH WATCH. AND MUST RECEIVE A
SATISFACTORY GRADE OR HE DOES NOT GET CREDIT FOR THE WATCH.
THE STUDENT IS EXPECTED TO SIGNIFICANTLY IMPROVE HIS WATCH-
STANDING CAPABILITY AS HE GAINS EXPERIENCE OF EACH WATCHSTATION.
THIS FACTOR 1S TAKEN INTO ACCOUNT WHEN ASSIGNING HIM A GRADE.

DURING THE WATCH, THERE ARE PRESCRIBED THINGS THE STUDENT
MUST DO, SUCH AS STARTING UP AND SHUTTING DOWN A PIECE OF
EGUIPMENT. THESE ARE CALLED "PRACTICAL FACTORS.” THE STUDENT
DOES THESE UNDER INSTRUCTION, WITH THE STAFF INSTRUCTOR
PROVIDING DIRECT SUPERVISION. [HE EMPHASIS IS ON THE STUDENT
DOING THE OPERATION HIMSELF. THIS IS ACCOMPLISHED BY FIRST
TALKING THROUGH THE OPERATION AND THEN LETTING THE STUDENT
PERFORM 17. THE STAFF INSTRUCTGR ASKS THE STUDENT SUCH THINGS
as: "HOW ARE YOU GOING TO START UP THAT PUMP?": “SHOW ME THE
PROCEDURE®; "DiSCUSS EACH STEP WIfH ME”: "WHAT 1S THE PURPOSE
REHIND THAT STEP?”: "WHAT WOULD HAPPEN IF YOU DiD NOT DO THAT
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STEP?": "WMAT ELSE IN THE PLANT WiLL BE AFFECTED BY 117" Tﬂis
SORT OF QUEST “YING IS IMPORTANT BECAUSE IT ALLOWS THE
INSTRUCTOR TO DETERMINE IF THE STUDENT UNDERSTANDS WHY HE

DOES A PARTICULAR THING. RATHER THAN THE LATTER MERELY KNOWING
THAT HE MUST TURN A SWITCH OR OPEN A VALVE.

PROTOTYPE PLANT OPERATIONS ARE SCHEDULED TO COINCIDE WITH
THE EXTENT THE CLASS HAS PROGRESSED THROUGH THE TRAINING
PROGRAM., FOR THE FIRST STUDENT TRAINING WATCHES. THE PLANT IS
HELD IN A STEADY-STATE STEAMING CONDITION, THIS MEANS THE
REACTOR 1S AT A CONSTANT POWER AND A STEADY-STATE CONDITION
EXISTS IN THE ENGINEROOM, LATER ON., THE SCHEDULE CALLS FOR
MORE COMPLICATED OPERATIONS, SUCH AS STARTUPS AND SHUTDOWNS
OF THE STEAM PLANT, STARTUPS AND SHUTDOWNS OF THE REACTOR.
AND CASUALTY DRILLS., [T IS IMPORTANT TO NOTE THAT IN THE CASE
OF THE OFFICER STUDENT QUALIFYING AS ENGINEERING OFFICER ©F
THE WATCH. HE NOT ONLY STANDS TRAINING WATCHES AND COMPLETES
PRACTICAL FACTORS AS ENGINEERING OFFICER OF THE WATCH. BUT
ALSO STANDS WATCH AT THE ENLISTED WATCH STATIONS AND DOES

PRACTICAL FACTORS THERE ALSQ,

THIS GIVES THE OFFICER A BETTER OVERALL FEEL FOR WHAT
IS HAPPENING THROUGHOUT THE PLANT, AS AN EXAMPLE., AT ONE OF
QUR PROTOTYPES THE OFFICER STUDENT MUST STAND A MINIMUM OF
ABOUT 180 HOURS OF TRAINING WATCHES OF WHICH SEVENTY PER CENT
ARE DEVOTED TO WATCHES OTHER THAN ENGINEERING OFFICER OF THE

WATCH. 62



DURING WATCHSTANDING TRA[N!NG; THE STUDENT IS ALSO
INSTRUCTED ON PROPER COMMUNICAT IONS PROCEDURES AND FORMALITY
IN COMMUNICATIONS. HE 1S ALSO INSTRUCTED IN LOGKEEPING AND

OTHER NORMAL DUTIES OF A WATCHSTANDER.

OTHER TRAINING CONDUCTED DURING THE TRANSITION PHASE
INCLUDE LECTURES, SEMINARS AND TRAINING EXERCISES. A SERIES
OF LECTURES ARE GIVEN WHICH ARE DETAILED AND SPECIFIC FOR
EACH ENLISTED RATING, AND FOR THE OFFICERS, THESE LECTURES
"ARE GIVEN ON SUBJECTS WHERE EXPERIENCE HAS SHOWN THAT MORE
EMPHASIS 15 NEEDED-TO GET THE MESSAGE THRCUGH TO THE STUDENT,
TH1s SERIES 1S5 ABOUT i) HOURS LONG, FOR OFFICERS 1T COVERS
REACTOR PLANT INSTRUMENTS AND CONTROL: ELECTRICAL EQUIPMENT

AND CONTROL., AND THE MAIN TURBINE,

Two OTHER TYPES OF TRAINING ARE STARTED DURING TRANSITION
PHASE: SEMINARS AND TRAINING EXERCISES. EXPERIENCE HAS SHOWN
THAT TRAINING IN DIFFERENT FORMS IS NECESSARY TO PROVIDE A
SOUND BASIS FOR OPERATION ARD FOR THE KINDS OF ENGINEERING
JUDGEMENT THAT WILL BE NEEDED AT SEA. It ADDITION, REPETITION
AND DIFFERENT FORMS OF TRAINIMG ARE REGUIRED 7O OBTAIN ADEQUATE

RETENTION.

IN THE TRANSITION PHASE, THE STUDENT RECEIVES
TRAINING THROUGH SEMINARS, [HESE SEMINARS ARE
REQUIRED ON WATCHSTANDING PRINCIPLES, SUCH AS

63



WATCH RELIEF PROCEDURES, COMMUNICATIONS, FORMALITY, PROCEDJRAL
COMPLIANCE, T£~ TS, CASUALTY CONTROL, LOGS., AND PLANT AWARENESS,
ALSO, SEMINARS ARE REQUIRED ON REACTOR STARTUP AND SHUTDOWN.,

A SEMINAR 1S NOT A LECTURE. THE IDEA OF SEMINAR TRAINING
IS TO GET THE STUDENTS INVOLVED. THEY MUST PARTICIPATE IN AN.
ACTIVE MANNER. AND SHOW SATISFACTORY KNOWLEDGE, OTHERWISE
THEY DO NOT RECEIVE CREDIT FOR PARTICIPATING, WE HAVE MADE A
STRONG EFFORT TC ENFORCE THE IDEA THAT A SEMINAR IS NOT A
LECTURE, BUT MORE LIKE A "DRILL IN THE CLASSROOM,” THESE
SEMINARS ARE DESIGNED TO GET THE STUDENT 70 THINK HIS WAY
THROUGH A PROBLEM AND REACH A SOLUTION, AS WITH ALL OTHER
TRAINING, THERE ARE WRITTEN REQUIREMENTS FOR THE CONDUCT OF
SEMINARS., FOR EXAMPLE, AN APPROVED SEMINAR GUIDE MUST BE
FOLLOWED BY THE INSTRUCTOR. WHO 1S CALLED THE SEMINAR LEADER
AND WHO HAS BEEN FORMALLY TRAINED AND QUALIFIED TO CONDUCT
SEMINARS. IN ADDITION, THE NUMBER OF STUDENTS IS RESTRICTED
TO SEVEN., AS THIS HAS BEEN SHOWN BY EXPERIENCE TO BE THE
MAXIMUM NUMBER OF PARTICIPANTS FOR AN EFFECTIVE SEMINAR,

THE OTHF? TYPE OF TRAINING STARTED DURING THE TRANSITION
PHASE 1S "TRAJNING EXERCISES,” THESE ARE SESSIONS OF ONE TO
FOUR HOURS DURATION IN WHICH THE STUDENT PARTICIPATES IN
TRAINING OUTSIDE THE MULL, THESE ARE LIMITED TO GROUPS OF
SEVEN OR EIGHT STUDENTS WITH AN INSTRUCTOR, WE HAVE FOUND
THAT TRAINING EXERCISES WHERE THERE IS MUCH REPETITION 1S
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RCQUIRED FNR THE STUDENTS TO RBECOMFE REASUNARLY PROFICLLNT IN

CEKTAIN SKILLS.

ALL STUDENTS PARTICIPATE IN TRAINING EXERCISES COVERING
SUCH THINGS AS DAMAGE CONTROL. WHERE THE STUDENT DONS AND
TAKES OFF EMERGENCY BREATHING EQUIPMENT, AND USE OF FIRE
FIGHTING EQUIPMENT. ALSO TRAINING IS CONDUCTED IN WHICH THE
STUDENT DEMONSTRATES PROPER TECHNIQUES FOR WORKING WITH
RADIOLOGICAL CONTROLS. FACH TRAINING EXERCISE 15 CONDUCTED
USING A PLAN, EACH IS GRADED AND MUST BE SATISFACTORILY PASSED
TO GET A SIGNATURE. WHILE HE IS AT THE PROTOTYPE, THE STUDENT
WILL GET SEVENTEEN TRAINING EXERCISES TOTALING FIFTY-S1X HOURS,
DURING TRANSITION PHASE HE GETS ABOUT TWENTY HOURS.

FINALLY, WRITTEN EXAMINATIONS ARE GIVEN AT THE END OF
THE TRANSITION PHASE. AS IN THE CLASSROOM PHASE., THE STUDENT
IS ASSIGNED A REMEDIAL PROGRAM IF HE DOES NOT PASS.

DURING TRANSITION PHASE IT IS IMPORTANT TO CAREFULLY
FOLLOW THE PROGRESS OF EACH STUDENT'S TRAINING, OSEVERAL
METHODS ARE USED TO FOLLOW PROGRESS. FIRST, CONSIDERABLE
EFFURT 15 EXERTED TO PLAN AND SCHEDULE THE TRAINING. THIS
BE.COMES PARTICULARLY IMPORTANT AT THE START OF THE TRANSITION
PHASE ., BECAUSE OF THE MANY DIFFERENT TYPES OF TRAINING GIVEN .
DURING THIS PHASE., THE CONSIDERABLE SELF-STUDY REQUIRED., THE
INDIVIDUALS CHECKDUTS., AND THE WATCHSTANDING REQUIREMENTS.
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PLANNING STARTS WITH A NINE MONTH ACTIVITY SCHEDULE,
THIS SCHEDULE LAVS OUT FOR EACH PLANT THE OPERATING TIME
AND THE TIME THE PLANT IS SCHEDULED TO BE SHUTDOWN FOR
MAINTENANCE OR CONDUCTING SPECIAL TESTING.

BASED ON THIS NINE MONTH ACTIVITY SCHEDULE. A DETAILED
TRAINING EVENTS SUMMARY CHART 1S DEVELOPED. THIS SUMMARY 1S
THEN BROKEN DOWN INTO WEEKLY SCHEDULES FOR EACH CREW, WHICH
ARE PREPARED AND APPROVED EACH WEEK BY THE PLANT TRAINING
MANAGER, THESE WEEKLY SCHEDULES LIST STUDENT AND INSTRUCTOR
ASSIGNMENTS BY NAME,

THE PLANT EVOLUTIONS ARE SCHEDULED ON A SHIFT-BY=SHIFT
BASIS FOR THE WEEK. IN SUCH A WAY AS TO PHASE IN THE OPERATIONS
AND TRAINING NEEDS. WATCH BILLS ARE 1SSUED FOR THE STAFF
INSTRUCTORS MANNING THE WATCH. AND A STUDENT WATCH BILL IS
ALSO ISSUED FOR THE TRAINEES AT THOSE WATCH STATIONS.,

(NDIViDUAL STUDENT PROGRESS 1S FOLLOWED ON A DAILY
BASIS. IN THE QUALIFICATION SIGNATURE BOOK A POINT VALUE 1S
ESTABLISHED FOR SIGNATURES RECEIVED BY THE STUDENT, HE IS
REQUIRED TO GET A GIVEN NUMBER OF POINTS AS HE PROGRESSES
THROUGH THE TRAINING., HE MUST STAY UP WITH HIS EXPECTED
PROGRESS CURVE: IF HE FALLS TOO FAR BEHIND., HE WILL BE ASSIGNED
REMEDIAL PROGRAMS WHICH MAY REQUIRE HIM TO SPEND EXTRA HOURS

AT THE PROTOVYPE.
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FINALLY, SURVEILLANCE IMNSPECTIONS AND PERIODIC AUT TS
ARE CONDUCTED TO ASSURE THAT THE TRAINING PROGRAM [y BEING
CONDUCTED AS PLANNED. THESE AUDITS GET INTO EVERY PHASE OF
THE TRAINING BY USING A PRE-SELECTED AUDIT PLAN. | WiLL

DISCUSS THE AUDIT SYSTEM LATER.,

THE THIRD PHASE OF PROTOTYPE TRAINING IS THE IN-HuiLL PHASE.
EARLY IN THE PERIOD, THE STUDENT WILL FINISH HIS SYSTEMS
CHECKOUTS. BY THIS TIME HE WILL HAVE SPENT ABOUT FOUR HOURS
LEARNING AND BEING CHECKED OUT ON EACH OF ABOUT b0 SYSTEMS,

THE STUDENT ALSO COMPLETES HIS WATCHSTANDING REQUIREMENTS,
WATCHES ARE PLANT CONTROLLING AND CANNOT BE WASTED., IF STUDENTS
DO NOT PREPARE., THE FULL BENEFIT OF THE TRAINING WILL NOT BE
REALIZED, AT THIS POINT THE STUDENT 1S USUALLY TOO INEXPERIENCED
TO GRASP THE COMPLEXITY OF THE WATCH STATION AND., THEREFORE., HE
MUST BE GUIDED IN HIS STUDY. THIS IS DONE IN SEVERAL WAYS,

Firs1. THE STUDENT KNOWS WHICH WATCH HE WILL BE STANDING BECAUSE
HE 1S ASSIGNED TO IT BY THE STUDENT WATCH BILL., HE WILL ALSO
KNOW WHAT OPERATIONS ARE SCHEDULED IN THE PLANT,

SECOND., FOR EACH WATCH., THE STUDENT MUST COMPLETE PRE-WATCH
HOMEWORK ASSIGNMENTS THAT RELATE TO THE PLANT OPERATING OR
CASUALTY PROCEDURES THAT WILL BE USED DURING THE WATCH. THIRD,
BEFORE STANDING A TRAINING WATCH DURING WHICH THE WATCH DUTIES
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ARE ACTUALLY ASCMED, THE STUDENT STANDS A NUMBER OF WATCHES
AS AN OBSERVER, TO NOTE WHAT IS GOING ON, IN SOME OBSERVER
WATCHES A SEPARATE STAFF INSTRUCTOR IS ASSIGNED TO PROVIDE
MORE DETAILED TRAINING FOR THE STUDENT, THIS IS TO ACCELERATE
THE STUDENT'S ACQUISITION OF KNOWLEDGE BEFQRE HE ACTUALLY
STANDS THE WATCH, FINALLY. THE STUDENT ASSUMES THE TRAINING
WATCH UNDER INSTRUCTION,

EACH WATCH 1S GRADED AND THE STUDENT MUST RECEIVE A
SATISFACTORY GRADE TO GET CREDIT FOR THE WATCH, A STUDENT
MUST STAND A SPECIFIED MINIMUM NUMBER OF SATISFACTORY WATCHES
IN ORDER TO QUALIFY, FOR EXAMPLE, FOR AN OFFICER STUDENT TEN
SATISFACTORY WATCHES ARE REQUIRED AT THE ENGINEERING OFFICER
of THE WatcH (EOOW) watck STATION. MOST STUDENTS STAND MORE
THAN THE MINIMUM NUMBER IN ORDER TO BECOME SUFFICIENTLY
PROFICIENT TO PASS THE FINAL EVALUATED WATCH,.

A STANDARD FORM IS USED TO EVALUATE EACH WATCH. THis
FORM REQUIRES THE STUDENT TO BE GRADED IN NIME SPECIFIC AREAS.
IF HE FAILS A WATCH, HE 1S ASSIGNED A REMEDIAL PROGRAM WHICH
REQUIRES THE S UDENT TO DO THINGS DIRECTLY RELATED TO THAT
WATCH AND HE MUST COMPLETE THIS PROGRAM BEFORE HIS NEXT
WATCH ON THAT STATION.

OFFICERS RECEIVE A FINAL EVALUATED WATCH WHICH MUST BE
PASSED IN ORDER TG QUALIFY, THIS 1S EVALUATED BY A BOARD
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COMPOSED OF THREE PEOPLLs ONE OF MY KLPRESLNTATIVES FROM THE
LocaL NavaL REACTORS FIELD OFFICE, A SENINDKR REPRESENTATIVE OF The
PLANT MANAGEMENT., AND THE STAFF ENGINEERING UFFICER OF THE WaTCH
ON-WATCH INSTRUCTOR, THIS THREE MAN BOARD IS CONVENED FOi THE
PURPOSE OF OBSERVING THE STUDENT'S PERFORMANCE DURING THIS WATCH.
EACH OF THE THREE BOARD MEMBERS INDEPENDENTLY GRADES THE

WATCH. THE STUDENT MUST RECEIVE A PASSING GRADE FROM ALL THREE,
AS PREVIOUSLY POINTED OUT. THE STUDENT MUST PASS THIS WATCH IN

ORDER TO QUALIFY,

| HAVE CERTAIN OPERATING PHILOSOPHIES THAT RELATE TO
STUDENT WATCHSTANDING: THE PLANTS ARE OPERATED BY DETAILED
WRITTEN PROCEDURES, STRICT COMPLIANCE TO THESE PROCEDURES I8
REQUIRED AND ENFORCED, THE SHIPBOARD PLANT OPERATING MANUALS
CONTAIN THESE PROCEDURES, A STRONG EFFORT HAS BEEN MADE Tﬁ
MAKE THE PROTOTYPE MANUALS AS MUCH LIKE THOSE USED ON THE SHIPS
AS POSSIBLE,

THIS 1S ESSENTIAL IN THE OVERALL TRAINING OF THE STUDENT,
He SEES THE SAME KINDS OF OPERATING PROCEDURES, HE USES THE
SAME KINDS OF EQUIPMENT RIGHT TOWN TG THE SAME TORQUE WRENCH,
FOR EXAMPLE: HE IS TRAINED TO THE SAMS KINDS GF GQUALIFICATION
STANDARDS AND USF THE SAME TEXT BOOKS AS ARE USED THROUGHOUT
THE NavaL NucLEAR PROGRAM, INSOFAR AS THIS IS POSSIBLE,

EQUIPMENT 1S LOGGED AND MONITORED JUST AS IT 1S DONE ON
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BOARD SHIP. | REQUIRE THAT THE PROTOTYFE PLANT BE DPERATED
JUST AS WOULD A SHIP AT SEA, TO THE GREATEST EXTENT POSSIBLE.
IN THIS WAY, STUDENTS GET THE ACTUAL LIVE EXPERIENCE OF KNOWING
WHAT TO DO WHEN VALVES LEAK OR EQUIPMENT DOES NOT WORiK. JUST AS
THOUGH IT WERE HAPPENING AT SEA.

UDURING THE IN-HULL PERIOD THE STUDENT FINISHES THE SEMINARS
AND TRAIN[NG EXERCISES THAT ARE REQUIRED FOR QUALIFICATION,
THESE SEMINARS AND TRAINING EXERCISES INVOLVE MORE COMPLEX
OPERATIONS AND CASUALTIES, [HE STUDENT MUST SHOW THAT HE KNOWS
WHAT 1S EXPECTED TO OCCUR DURING CHANGING PLANT CONDITIONS,
AND THAT HE CAN RECOGNIZE THE SYMPTOMS OF CASUALTIES AND TAKE
THE PROPER CORRECTIVE ACTIONS,

DURING THIS PERIOD., THE STUDENT ALSC PARTICIPATES IN ABOUT
b5 HNURS OF DISCUSSIONS WITH A STAFF INSTRUCTOR DURING WHICH HE
TALKS THROUGH VARIOUS OPERATING AND CASUALTY PROCEDURES. [N
GENERAL, THESE ARE THE PROCEDURES WHICH DO NOT ARISE DURING
WATCHSTANDING, IF THE STUDENT HAS ALREADY DONE ANY OF THOSE
WHILE HE “:S ON WATCH, HE NEED NOT REPEAT THEM,

IN THE LAST FEW WEEKS BEFORE QUALIFICATION. THE STUDENT
RECEIVES A DETAILED REVIEW OF THE INTEGRATED PLANT. HE AND
A STAFF ENGINEERING OFFICER OF THE WATCH GO OVER THE ENTIRE
PLANT OPERATIONS, INCLUDING HOW THE INDIVIDUAL SYSTEMS ARE
TIED TOGETHER AND HOW THEY INTERACT OR INTERFACE WITH ONE
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ANOTHER, THESE DISCUSSIONS ARE STRUCTURED TO INCREASE THE
STUDENT'S OVERALL PLANT KNOWLEDGE AND TO PREPARE HIM FOR HIS

FINAL ORAL BOARD.,

AT END-OF-CARD CHECKOUT THE STUDENT IS CONDUCTED BY A STAFF
INSTRUCTOR FOR TWO HOURS IN EACH OF SIX AREAS. By "EnD-oF-
CARD” | MEAN THAT THE STUDENT HAS COMPLETED ALL OF THE REGQUIRED
TRAINING IN THE QUALIFICATION STANDARD, THESE CHECKOUTS ARE
DONE JUST PRIOR TO FINAL ORAL BOARDS. THEY COVER MECHANICAL,
ELECTRICAL, AND REACTOR OPERATIONS: THE STEAM PLANT, THE
CHEMISTRY AND RADIOLOGICAL CONTROL AREAS, AND INTEGRATED PLANT

OPERATIONS,

FINALLY, DURING THE IN-HULL WATCHSTANDING PERIOD. EACH STUDENT
GETS WHAT 1S CALLED A PROGRESS ORAL BOARD WHEN HE 1S ABOUT 5U%
AND 80% OF THE WAY THROUGH QUALIFICATION, THESE BOARDS ARE ONE
'O TWO HOURS LONG AND ARE CONDUCTED IN THE SAME MANNER AS A
FINAL GUALIFICATION BOARD,

PROGRESS OF THE CLASS AND OF EACH STUDENT IS AGAIN
CAREF4LLY MONITORED DURING TN-IULL TRAINING. HERE WE LOOK
FOR H1OW WELL HE IS PROUGRESSING IN HIS WATCHESTANDING, TRAINING
AREAS, DISCUSSIONS, ETC. [F A STUDENT FALLS BEHIND HE WILL
BE ASSIGNED REMEDIAL PROGRAMS,
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-K0TOTYPE QUALIFICATION CRITERIA

Up 70 THIS POINT IN THE TRAINING PROGRAM THE STUDENT'S
PROGRESS HAS BEEN MEASURED ALMOST ENTIRELY BY WRITTEN EXAM-
INATIONS, AS HE MOVES INTO THE ACTUAL PROCESS OF QUALIFYING
ON THE PROTOTYPE REACTOR PLANT, THE METHODS OF MEASURING HIS
KNOWLEDGE AND ABILITY CHANGE. HE IS NOW REQUIRED TO DEMONSTRATE
HIS PERFORMANCE BY THREE DIFFERENT MEANS: WATCHSTANDING
ABILITY., KNOWLEDGE AS DEMONSTRATED ON A COMPREHENSIVE
WRITTEN EXAMINATION, AND KNOWLEDGE DEMONSTRATED ON AN ORAL BOARD.
DIFFERENT PEOPLE AT THE PROTOTYPE ARE INVOLVED IN MAKING THESE
EVALUATIONS. [HEY ARE NOT BASED ON AN INDIVIDUAL DECISION,

EACH WATCH IS USUALLY GRADED BY DIFFERENT PEOPLE., WHILE THE
FINAL EVALUATED WATCH REQUIRES A UNANIMOUS GROUP DECISION FOR

QUALIFICATION.,

|HE WRITTEN COMPREHENSIVE EXAM CONSISTS OF QUESTIONS
SELECTED SO THAT EACH WRITTEN EXAMINATION IS_DIFFERENT. App1 -
TIONALLY., THE THREE MEMBERS OF THE FINAL ORAL BOARD MUST
UNANIMOUL 7 AGREE THAT THE INDIVIDUAL IS QUALIFIED,

THis BRINGS ME TO TME MEANING OF QUALIFICATION. IT Is A
PASS/FATL GRADE FOR THE STUDENT. IF HE PASSES IT MEANS THAT
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THE PLANT STAFF, BOTH NAVY AND THE CONTRACTOR. ARL JILL;NG 1
LET HIM STAND THE WATCH ON KIS OWN. [T MEANS THAT THE PLANT
MANAGER IS WILLING TO ASSUME RESPONSIBILITY FOR SAFETY OF THE
PLANT WHEN IT IS BEING OPERATED BY THIS QUALIFIED STUDENT,
THE CONTRACTOR 1S THUS SAYING THAT FROM A REACTOR SAFETY
VIEWPOINT HE 1S WILLING TO LET THE MAN OPERATE THE PLANT, IF
THE CONTRACTOR CAN NOT SAY THIS., THEN OBVIOUSLY WE SHOULD NOT
LET HIM GO ON TO OPERATE A SUBMARINE OR SURFACE SHIP IN THE
FLEET.

THERE ARE FOUR PERFORMANCE AREAS THAT THE STUDENT MUST

PASS TO BECOME QUALIFIED:

FIRST, THE STUDENT MUST HAVE A SATISFACTORY FINAL
WATCHSTANDING GRADE, | HAVE MENTIONED THAT EACH WATCH WAS
GRADED. THIS GRADE IS THE AVERAGE RECEIVED FOR THE WATCHES HE
STOOD UNDER INSTRUCTION. THE GRADING BECOMES MORE SEVERE FOR
LATER WATCHES AS MORE IS EXPECTED OF THE STUDENT AND THE PLANT
OPERATIONS BECOME MORE COMPLEX,

SECOND. FOR OFFICER STUDENTS. A FINAL EVALUATED WATCH
MyST BE PASSED., 1HIS IS5 DONE BY A BOARD OF THREE MEMBERS AS
NOTED PREVIOUSLY. IF THE STUDENT FAILS THIS WATCH, HE COMPLETES
REMEDIAL TRAINING AND TRIES AGAIN, AFTER BEING UPGRADED IN HIS
WEAK AREAS. [YPICALLY, HE WILL NOT BE GIVEN MORE THAN TWO TO
THREE CHANCES BEFORE A DECISION IS MADE ON WHETHER HE SHOULD BE

DISENROLLED, :
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IHIRD, THE STUDENT MUST PASS A FINAL COMPREHENSIVE WRITTEN
EXAMINATION. IHESE ARE DRAWN FROM AN EXAMINATION BANK AND
COVER EACH OF THE AREAS OF MECHANICAL, ELECTRICAL., REACTOR,
CHEMISTRY, RADIOLOGICAL CONTROLS. AND THE OVERALL PLANT, THE
EXAM IS FOUR HOURS IN LENGTH FOR ENLISTED PERSONNEL AND E{BHT
HOURS FOR OFFICERS. THESE EXAMINATIONS ARE GRADED AND REVIEWED
WITH THE STUDENT PRIOR TO HIS FINAL ORAL BOARD. IF THE STUDENT
FAILS IN ANY AREA, HE 1S REEXAMINED AFTER AN UPGRADING PROGRAM,
IF HE FAILS A REEXAMINATION. HE WILL NORMALLY BE DISENROLLED
FROM THE SCHOOL.

LASTLY., EACH STUDENT RECEIVES A FINAL ORAL BOARD. THIS
IS A GOOD TECHNIQUE FOR PROBING HIS KNOWLEDGE IN DEPTH3 IT
IS MUCH EASIER, IN THIS WAY TO ASSESS WHAT THE STUDENT ACTUALLY
KNOWS, SINCE EVERY FLAW IN HIS ANSWERS CAN BE NOTED. ANY .
SIGNIFICANT KNOWLEDGE WEAKNESS IN REACTOR SAFETY WILL CAUSE TME
STUDENT TO FAIL THE BOARD,

MEMBERS OF THE ORAL BOARD ARE ALERTED TO THE STUDENT'S
WEAK AREAS BY HAVING REVIEWED HIS RECORD. [HEY CAN THEREFORE
PROBE AREAS N SUFFICIENT DEPTH. UNLY SPECIFIC PERSONNEL ARE
AUTHORIZED TO PARTICIPATE AS BOARD MEMBERS. FOR OFFICER
STUDENTS, FOR EXAMPLE, THE FINAL BOARD IS COMPOSED OF FQUR
MEMBERS: A MEMBER OF THE CONTRACTOR PLANT MANAGEMENT: A
MEMBER OF MY NAVAL REACTORS FIELD OFFICE STAFF OR THE NUCLEAR
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Powt kR IRAINING UNIT STAFF; A COMMISSIONED OFFICER FRGM THE
PLANT STAFF: AND AN ENGINEERING UFFICER OF THE WatcH, A
FATLING GRADE ASSIGNED IN ANY AREA BY ANY BOARD MEMBER
CAUSES THE STUDENT TQ FAIL THE BOARD.

in THE EVENT OF FAILURE, HE WILL BE GIVEN A RE-BOARD AFTER
REMEDIAL TRAINING. FOR THE RE-BOARD, THE MEMBERS REQUIRED ARE
HIGHER LEVEL MANAGERS. FOR EXAMPLE, FOR THE RE-BOARD OF AN
OFFICER STUDENT, USUALLY THE PLANT MANAGER., ONE OF MY REPRE-
SENTATIVES FROM THE LocaL NavaL REACTORS FIELD OFFICE. THE
CommanDinG OFFICER OF THE NUCLEAR Power TRAINING UNIT AND
ANOTHER COMMISSIONED OFFICER WILL BE THE BOARD MEMBERS. IF A
STUDENT FAILS HIS SECOND BOARD, HE WILL USUALLY BE DISENROLLED.
IN SOME CASES 1 MAY APPROVE A THIRD BOARD.

THE ORAL BOARDS ARE CONDUCTED FORMALLY. THERE IS A
CHAIRMAN OF THE BOARD, [IHE BOARD EXAMINES THE STUDENT'S RECORD.
[ ACH MEMBER ASK QUESTIOMS. ALL MEMBERS GRADE THE ANSWER.

TuE QUESTIONING CONTINUES UNTIL ALL ARE SATISFIED, FOR AN
OFFICER., THIS USUALLY TAKES TWO TO THREE HOURS.

PROTOTYPE PROEICIEACY PHASE

ONCE HE HAS GUALIFIED, THE STUDENT ENTERS THE FOURTH
AND LAST PHASE OF TRAINING AT THE PRCTOTYPE, [HIS IS THE

ProFIclENCY PHASE. 1HE PRIMARY PURPOSE OF THIS PHASE IS TO

75



BLOOME PROFICIT..: AS A WATCHSTANDER, IN TH:sS PHASE THE
STUDENT GETS WATCHSTANDING EXPERIENCE AS THE MAN ON WATCH AT
THE STATION., HE TAKES THE WATCH BY HIMSELF, AND THERE 1§ NO
STAFF WATCH STANDER PRESENT TO HELP HIM, ‘

LECTURES ARE ALSO SCHEDULED TO INCREASE THE STUDENT'S
KNOWLEDGE IN VARIOUS AREAS, IN ADDITION THE QUALIFIED STUDENT
HAS AN OPPORTUNITY TO PARTICIPATE IN VARIOUS MAINTENANCE TASKS.

FOR THIS PART OF THE PROGRAM, THE LECTURES AND TASKS ARE
SCHEDULED ON A CASE BASIS, THE OBJECT IS TO GIVE STUDENTS AS
MUCH ADDITIONAL TRAINING AS WE CAN WHILE HE IS5 GAINING WATCH-
STANDING EXPERIENCE, -UBVIOUSLY: NOT ALL STUDENTS GET THE SAME
AMOUNT OF PROFICIENCY TRAIMNING., SINCE THEY GUALIFY AT DIFFERENT

TIMES,

{HE ENTIRE CLASS GRADUATES AT THE SAME TIME AND ARE
TRANSFERRED TO THE FLEFT. A SMALL NUMBER OF THOSE WHO HAVE
DEMONSTRATED ABOVE AVERAGE PERFORMANCE AT THE Nuci.EAR POWER
ScHooL. AND TE- PROTOTYPE ARE RETAINED ON THE STAFF TO QUALIFY

AS INSTRUCTORS.,

| 1IAYE DIL.SCRIBED THE PATH A STUDENT TAKES TO COMPLETE
1S PROTOTYPE QUALIFICATIONS. JHERE ARE SOME OTHER AREAS
RELATED TO THE PROTOTYFE AND THE TRAINING THERE THAT 1 wILL

DISCUGLS,
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CONIKOL OF IHt PROTOIYPL 1RAINING PROGRAT

THE PRIMARY CONTROL OF PROTOTYPE TRAINING PROGRAM 1§
1e ProTOTYPE TRAINING MANUAL. BoTh BeTTis AND KAPL LABORA-
TORLES PARTICIPATED IN PREPARATION OF THIS DOCUMENT BEFORE
NAvAL REACTORS APPROVED AND ISSUED 1T, THIS ADMINISTRATIVE
MANUAL COVERS ALL THE BASIC REQUIREMENTS FOR RUNNING THE PROGRAM.
1T RANGES FROM THE ORGANIZATION AND TITLES OF PECPLE INVOLVED,
70 DETAILED DESCRIPTIONS OF HOW THE PROGRAM 1S CONDUCTED. IT
COVERS PREPARATION AND CONTROL OF ALL THE MATERIALS USED!
INCLUDING, FOR EXAMPLE, WHAT MUST BE IN A LESSON PLAN, HOW IT
IS ORGANIZED, WHO APPROVES [T, AND SO ON. [T COVERS THE
PRIMARY ACADEMIC STANDARDS AND POLICIES.

BaseD oN THE NAVAL REACTORS PROTOTYPE TRAINING MANUAL.
APPROVED LOCAL PROTOTYPE TRAINING MANUALS HAVE BEEN DEVELOPED
£OR EACH PROTOTYPE SITE. THIS ALLOWS SOME FLEXIBILITY TO TAKE
ACCOUNT OF SITE DIFFERENCES. HoWEVER, ANY SIGNIFICANT
DEVIATION REQUIRES THE APPROVAL OF NAVAL REACTORS.,

STUDENT RECORDS

As IN THE CASE OF THE NUCLEAR PoweR ScCHOOL., COMPLETE AND
DETAILED RECORDS ARE KEPT ON EACH STUDENT FOR ALL OF HIS WORK
AT [HE PROTOTYPES. SAMPLE EXAMINATIONS USED FOR QUALIFICATION.
H1S QUALIFICATION STANDARD, RESULTS OF ORAL EXAMINATIONS . AND
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H1% COUNSELLING RECORDS, ARE ALL MAINTAINED FOR FIVE YEARS
WHILE A SUMMARY OF HIS RECORD IS MAINTAINED FOR 20 YEARS,
As AN EXAMPLE., OF THE RECORDS MAINTAINED, EACH STUDENT MUST
OBTAIN SOME ONE THOUSAND INSTRUCTOR SIGNATURES ATTESTING TO
BEING WATCHSTATION QUALIFICATION THROUGHOUT HIS SIX MONTHS
TRAINING AT THE PROTOTYPE, IHESE RECORDS ARE RETAINED FOR
FIVE YEARS AS PART OF THE STUDENT'S RECORD.

QUALIFICATION GUIDES

| HAVE DISCUSSED QUALIFICATION STANDARDS, WHICH ARE LOCAL
DOCUMENTS ISSUED BY EACH PROTOTYPE PLANT. THESE STANDARDS ARE
BASED UPON QUALIFICATION GUIDES WHICH ARE ALSO APPROVED BY
NAvAL REACTORS FOR USE AT ALL PROTOTYPES, [HE LOCAL STANDARD
IS EXACTLY THE SAME AS THE NAvaL REACTORS GUIDES EXCEPT FOR
DEVIATIONS TO ALLOW FOR A GIVEN PLANT’'S DESIGN DIFFERENCES.
ANY DEVIATIONS FROM THE NAVAL REACTORS ISSUED GUIDE REQUIRES .

Navai REACTORS APPROVAL.

p Vo A1

THE PROTOTYPE SITES ARE OPERATED BY A CONTRACTOR SITE
MANAGER. AND THE INDIVIDUAL PROTOTYPE PLANTS ARE SUPERVISED BY
A CONTRACTOR PLANT MANAGER. HE HAS TRAINING, MAINTENANCE., AND
ADMINISTRATIVE GROUPS UNDER HIM THAT OPERATE AND MAINTAIN THE
PLANTS, AND TRAIN THE STUDENTS, THESE GROUPS ARE A MIXTURE OF
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CIVILIAN AND NAVY PERSONNEL. THE WINDSOR, CONNECTICUT DITE
IS SLIGHTLY DIFFERENT IN THAT THERE IS5 NO CIVILIAN PLANT
MANAGER, JHE PROTOTYPE 1S OPERATED BY THE NAVY WITH A NAVAL
CEFICER IN CHARGE WHO HAS HAD COMMAND OF A NUCLEAR SHIP.

As | RAVE MENTIONED. THE PROTOTYPE PLANTS ARE OPERATED ON
A FOUR CREW BASIS ARCUND THE ciLock. BoTH NAVY AND CONTRACTOR
PERSONNEL ARE ASSIGNED TO CREW AND STAFF WATCHES. TrE CONTRACTOR
Su1FT SUPERVISOR ON EACH CREW 1S THE ON~SHIFT SENIOR CONTRACTOR
WATCH, AND SUPERVISES OVERALL OPERATION OF THE PLANT, AGAIN,
THE WINDSOR ORGANIZATION HAS A NavaL OFFICER IN A SIMILAR CAPACITY.

I HAVE MENTIONED THE NUCLEAR Power TraInING UniT (NPTUD,
TH1s 1S THE NAVY MILITARY ORGANIZATION AT EACH PROTOTYPE SITE
THAT MILITARILY CONTROLS THE NAVAL PERSONNEL, THE COMMANDING
OFF1CER OF THE NPTU HAS PREVIOUSLY SERVED AS THE COMMANDING
OFFICER OF A NUCLEAR POWERED SHIP., HE IS RESPONSIBLE FOR THE
MILITARY PERFORMANCE OF THE NAVY PERSONNEL AT THE SITE. HE IS
ALSC RESPONSIBLE TO ME TO SEE THAT TRAINING 1S BEING PROPERLY |

CONDUCTED,

IN THE CASE OF THE WINDSOR PROTOTYPE, THE COMMANDING
OFricexr. NPTU 1s aLso Commanping OFFICER ©F THE PROTOTYPE FOR
OPFRATING THE PLANT, A CONTRACTOR ORGANIZATION IS THERE WITH
A Si11é MANAGER, BUT THE CIVILIAN ORGANIZATION DOES NOT OPERATE
THE PLANT, BoTh vHE ComMaNDinG OFFicer oF EACH NPTU AND HIS
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Extcurive (fFF(CER MONITOR THE PLANT. ACT AS MEMBERS OF VARIOQUS
QUALIFICATION BOARDS., AND CONDUCT WATCHSTANDING EVALUATIONS
OF OFFICERS,

IHE SELECTION OF NAVAL OFFICERS FOR ASSIGNMENT TO THE
PROTOTYPE STAFF 1S MADE BY THE CHIEF OF NAVAL PERSONNEL WITH
THE ASSISTANCE OF MY STAFF AT MAVAL REACTORS. BECAUSE OF THE
OPERATIONAL NATURE OF THEIR ASSIGNMENT AT THE RROTOTYPE,

HEAVY WEIGHT IN SELECTION 1S GIVEN TO THE OFFICER’S PERFORMANCE
IN THE FLEET. THE OFFICER SHOULD HAYE STOOD IN THE UPPER FIFTY
PERCENT OF HIS NucLEAR POWER ScHooL AND PROTOTYPE CLASSES. AN
EXCEPTION TO THIS IS SOMETIMES MADE BASED ON ABOVE AVERAGE
PLRFORMANCE IN ATTAINING ENGINEER OFFICER QUALIFICATION AS WELL
5 GUTSTANDING FLEET PERFORMANCE. SIMILAR CRITERIA ARE APPLIED
TO SELECTION OF ENLISTED STAFF INSTRUCTORS. WE ALSO PLACE
HEAVY WEIGHT ON THEIR DEMONSTRATED PERFORMANCE ON A NUCLEAR

SHIP.
INSTRUCIOR JTRAINING

WE HAVE ESTABLI1SHED AN EXTENSIVE INSTRUCTOR TRAINING
PROGRAM. EACH INSTRUCTOR FIRST COMPLETES WATCH QUALIFICATION
THEN HE IS TRAINED AS AN INSTRUCTOR OVER A SIX WEEK PERIOD

AFTER QUALIFICATION,
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HE MUST SPECIFICALLY QUALIFY FOR EACH TYPE OF TRAINING
HE WILL BE INVOLVED IN, WHETHER IT IS PRESENTING CLASSROOM
LECTURES, CONDUCTING SYSTEMS CHECKOUTS., PROVIDING WATCHSTANDING
TRAINING, OR PARTICIPATING AS AN ORAL BOARD MEMBER, THE
RECORD OF HIS QUALIFICATION IS DOCUMENTED IN A QUALIFICATION

STANDARD.

0 CONTROL QUALITY, THE STAFF PERSONEL ARE PERIODICALLY

EVALUATED BY A TRAINING OFFICER OR A CONTRACTOR MANAGER.

THE BEST STAFF INSTRUCTORS ARE EVENTUALLY ASSIGNED AS
CLASSROOM INSTRUCTORS, THEY QUALIFY BY GIVING “DRY RUN"
LECTURES TO SENIOR PERSONNEL., IHF FIRST TIME THEY GIVE THE
CLASSROOM LECTURE, THEY ARE MONITORLD 1007 OF THE TIME AND
ARE CRITIQUED BY SENIOR INSTRUCTORS OR MANAGEMENT PERSONNEL.
[Ht CIVILIAN CONTRACTOR PERSONNEL WHO ARE INVOLVED IN THE
OPFRATION OF THE PLANT QUALIFY TN THE SAME STANDARDS AS
OFFICERS. THEY ALSO MUST GO THROUGH A TRAINING PROGRAM IN

ORDER TO BECOME INSTRUCTORS,

MUNITORING AND AGDIZS

AN EXTUNSIVE AUDIT AND MONITORING PROGRAM HAS BEEN SET UP
1O CONF!RM THAT THE PROGRAM IS RUN THLE WAY THE GOVERNMENT AND

THE CONTRACTOR WANT 1 i0Q BE RUN,
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IHIS TVOLVES ROUTINE AND SPECIAL AUDITS BY CONTRACTOR
MANAGEMENT. BY THE Na“stL Reactors FieLp OFFICE, AND BY
THE Navy NucLear Power TRAINING UNIT. IN SOME CASES THE
AUDITORS STAND WATCHES FOR EXPENDED PERIOD OF TIME IN-HULL
OR IN TRAINING AREAS TO LEARN WHAT IS GOING ON IN DEPTH,

IN ADDITION, A SEPARATE GROUP OF SEA-EXPERIENCED NAVAL
OFFICERS, CALLED THE PLANT PERFORMANCE EVALUATION ACTIVITY
(PPEA) . WHOSE DAILY JOB 1S TO DO IN-DEPTH EVALUATIONS OF
OPERATIONS AND TRAINING AT EACH PROTOTYPE,

FINALLY THERE ARE PERIODIC AUDITS BY THE CONTRACTOR
LABORATORIES AND BY NavatL REACTORS HEADQUARTERS PERSONNEL,

I REQUIRE MY NavaL ReacTors FIELD OFFICE PERSONNEL,
CERTAIN CIVILIAN CONTRACTOR MANAGERS., PLANT PERFORMANCE
EVALUATION ACTIVITY PERSONNEL, AND THE SENIOR NAVAL OFFICER
ASSIGNED TO THE PROTOTYPES 1O WRITE ME WEEKLY AND ADVISE ME
OF PRORLEMS THEY HAVE OBSERVED IN ANY AREA, AND WHAT CORRE"TIVE
ACTION 13 BEING TAKEN, MANY OF THESE LETTERS ADDRESS TRAINING
ISSUES AND PROVIDE ME A GOOD INSIGHT AS TO HOW TRAINING IS
BEING CONDUCTED. MEMBERS OF My STAFF AT NAVAL REACTORS IN
WASHINGTON PER1ODICALLY VISIT THE NUCLEAR POWER SCHOOL AND
THE PROTOTYPES AND REPORT TO ME. IN WRITING, THEIR OBSERVATIONS

IN ALL AREAS INCLUDING THE TRAINING PROGRAM,
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1HERE 1S ASSIGNED, AT EACH NavaL REACTORS FIELD OFFICE,
A SEA-EXPERIENCED NUCLEAR TRAINED OFFICER WHOSE PRIMARY
FUNCTION IS TO REVIEW ALL ASPECTS OF THE TRAINING PROGRAM
AT THAT SITE. HE CONDUCTS FREQUENT AND DETAILED AUDITS,
HE ALSG REPORTS IN WRITING TO ME EACH WEEK,

As IS EVIDENCED FROM WHAT [ HAVE SAID., DURING THE PERIODS
OF FORMAL ACADEMIC INSTRUCTION AT HucLear Power SCHOOL AND
PROTOTYPE TRAINING. A PROCESS OF WEEDING OUT THOSE PERSONNEL
NOT SUITABLE TO BECOME NUCLEAR PLANT OPERATORS TAKES PLACE.
ONLY THOSE OFFICERS AND ENLISTED MEN WHO HAVE DEMONSTRATED THAT
THEY HAVE THE ACADEMIC AND PRACTICAL ABILITIES REQUIRED OF A
SAFE AND COMPETENT OPERATOR ARE GRADUATED FROM THE TRAINING
PROGRAM, | CONSIDER THIS PROCESS ESSENTIAL TO INSURE THAT
ONLY THGSE WHO HAVE PROVED THEMSELVES TO BE SAFE AND COMPETENT
OPERATORS ARE ASSIGNED TO NUCLEAR-POWERED SHIPS, IN THIS WAY
I ATTEMPT TO MAINTAIN UNIFORM HIG!H <TANDARDS THROUGHOUT THE
PROGRAM. YOU SHOULD NOTE THAT., EVEN WITH THE CAREFUL SELECTION
OF PERSONNEL | HAVE DESCRIBED. AND A TRAINING PROGRAM THAT
INVOLVES A SIGNIFICANT AMOUNT OF COUNSELING. THE ACADEMIC
FATLURE RATE OVER THE ONE YEAR JOQURZIE 15 ARGOUY TWELVE PER CENY
FOR OFFICERS AND ABOUT TWENTY PER CINT FOR ENLISTED: PERSONNEL.

ONCE THE OFFICER OR ENLISTED MAN HAS SATISFACTORILY COMPLETED
NucLiaR POWER SCHOOL AND PROTOTYPL TRAINING HE 1S CONSIDERED

TO BE "NUCLEAR QUALIFIED". IN THL CASE OF AN OFFICER, HE IS
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ASSIGNED ~ MUCLEAR DESIGNATOR CODE WHICH IDENTIFIES HIM AS
HAVING QUALTFIED FOR ASSIGNMENT TO JOBS INVOLVING THE

SUPERVISION. OPERATION AND MAINTENANCE OF A NAVAL NUCLEAR
PROPULSION PLANT. ENLISTED PERSONNEL RECEIVE A Navy ENL!ISTED
CLassirFicaTion Cope (NEC) wHICH LIKEWISE IDENTIFIES THE

INDIVIDUAL AS BEING ASSIGNABLE TO A NUCLEAR BILLET. THESE
DESIGNATOR CODES ARE IMMEDIATELY REMOVED IF THE INDIVIDUAL
BECOMES UNASSIGNABLE TO A NUCLEAR JOB BECAUSE OF POOR PERFORMANCE,
UNRELIABILITY, OR FOR OTHER CAUSES.

THESE NUCLEAR DESIGNATORS, BOTH FOR OFFICER AND ENLISTED
PERSONNEL, ARE ASSIGNED BY THE CHIEF oF NAvVAL PERSONNEL BASED
oN NavaL REACTORS RECOMMENDATION, REMOVAL OF AN OFFICERS
NUCLEAR DESIGNATOR CAN ONLY BE DONE WITH MY APPROVAL, REMOVAL
OF ENLISTED NUCLEAR DESIGNATION REQUIRES MAvAL REACTORS

CONCURRENCE.

ELEL] NUCLEAR PROPULSION PLANT TRAINING

Ai1 PERSONNEL WHO OPERATE ANY EQUIPMENT DIRECTLY
ASSOCIATED WITH THE NUCLEAR PROPULSION PLANT ABOARD SHIP MUST
HAVE RECEIVED THE ONF YEAR COURSE. INCILLUDING THE FORMAL
ACADEMIC TRAINING AND THE OPERATIONAL TRAINING AT ONE OF THE
PROTOTYPES, THIS REQUIREMENT [S EXPLICITLY STATED IN THE NAvY's
INSTRUCTION ON OPERATION OF NUCLEAR-POWERED SHIPS, THIS STATES
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THAT KEY PROPULSION PLANT WATCHES MAY BE STOOD ONLY BY
GRADUATES OF THIS ONE YEAR COMBINED COURSE. THIS REQUIREMENT
(NSURES THAT ALL NUCLEAR PROPULSION PLANT OPERATORS HAVE
RECEIVED TRAINING SUPERVISED BY THE DEPARTMENT OF ENERGY., AND
ARE FAMILIAR WITH THE THEORETICAL AND PRACTICAL ASPECTS OF

SAFE REACTOR OPERATION.

FOLLOWING COMPLETION OF TRAINING AT A PROTOTYPE, THE
NEWLY QUALIFIED OFFICER OR ENLISTED PERSONNEL IS ASSIGNED TO
BILLETS IN NUCLEAR-POWERED SHIPS, THEY THEN LEARN THE SYSTEMS
AND PROCEDURES PERTAINING TO THEIR PARTICULAR SHIP, THE
ENLISTED PERSONNEL COMPLETE QUALIFICATION ON ALL WATCH STATIONS
PERTINENT TO THEIR RATING, AND THE OFFICERS QUALIFY AS ENGINEERING
OFF ICERS OF THE WATCH ON THE NUCLEAR PROPULSION PLANT OF THAT
cHip. THE QUALIFICATION PROGRAM IN EACH SHIP IS ACTUALLY A
CONTINUOUS TRAINING AND RETRAINING PROCESS. | WILL NOW DESCRIBE
How THIS FLEET NUCLEAR PROPULSION PLANT TRAINING 1S CORDUCTED.

SHIPBOARD QUALIFICATION

OFF1CER AND ENLISTED PERSONNEL REPORVING YO THE FLEET
ARRIVE WITH A SOLID BACKGROUND IN THt PRINCIPLES OF QPERATION
OF A NUCLEAR PROPULLION PLANT. THEY HAVE ALSO LEARNED "HOW
To QUALIFY.” THE SHIPBOARD QUALIFICATION PROGRAM CONSISTS OF
Bas1c TNGINEERING QuALiFicaTion (BEQ) AND INDIVIDUAL WATCHSTATION
QUALISICATION. BAsic ENGINELRING QUALIFICATION PROVIDES A CROSS
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RATE BACKGRU .0 LEVEL OF KNOWILEDGE FOR ALL NUCLEAR TRAINED
PERSONNEL, AND ALLOWS THE OPERATOR TO BUILD ON THE PRINCIPLES
LEARNED AT THE NUCLEAR POWER SCHOOL AND THE PROTOTYPE, THIS
QUALIFICATION CONSISTS OF VARIOUS NUCLEAR PROPULSION PLANT
KNOWLEDGE REQUIREMENTS INCLUDING SUBJECTS SUCH AS REACTOR
THEORY. SYSTEMS DESIGN, PRINCIPLES OF OPERATING AND CASUALTY
PROCEDURES, ENGINEERING DEPARTMENT ORGANIZATION., RADIOLOGICAL
ConTROLS AND CHEMISTRY, IN MOST cASEs BEQ WILL BE PURSUED
CONCURRENTLY WITH INITIAL WATCH QUALIFICATION AND SOME
PORTIONS ARE PREREQUISITES FOR EACH WATCHSTATION, ADVANCED
WATCH QUALIFICATIONS sucH AS ReacToR OPERATOR REQUIRE COMPLETION

oF BEQ IN ITS ENTIRETY.

THE SHIPBOARD PROGRAM OF WATCH QUALIFICATION FOR OFFICER
AND ENLISTED PERSONNEL VARIES FROM THAT AT THE PROTOTYPE IN
THAT iT IS LESS RIGIDLY STRUCTURED. THE INDIVIDUAL IS EXPECTED
TO COMPLETE PRACTICAL FACTORS AND TRAIMING WATCH REGQUIREMENTS
CONCURRENT WITH STUDY AND CHECXOUT ON SHIPBOARD PROPULSION
PILANYT SYSTEMS. SINCE HE HAS JUST COMPLETED PROTOTYPE
QUALTFICATI N THI3 IS NOT AN UNREASONABLE EXPECTATION,

EACH OFFICER, UPON REPORTING 7C HIS FIRST NUCLEAR SHIP,
MUST QUALIFY AS ENGINEERING Off 1cer oF THE WaTcH (EQOW), He
COMPLETES BASIC FNGINEERING QUALIFICATION AND SELECTED
THEORETICAL AND PRACTICAL PORIIONS OF ENLISTED WATCH STANDER
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QUAL TFI1CATION REQUIREMENTS AS PRERLQUISITES TO THE ADVANCED
REQUIREMENTS FOR EOOW. 17 USUALLY TAKES THREE TO SIX MONTHS
TO COMPLETE THIS QUALIFICATION DEPENDING ON THE ABILITY OF
THE OFFICER. THE SHIP'S OPERATING SCHEDULE AND THE SIMILARITY
OF THE SHIPBOARD PLANT WITH THAT OF THE PROTOTYPE THE

OFF[CER ATTENDED,

THE FIRST STEP IN SHIPBOARD QUALIFICATION FGR AN ENLISTED
OPERATOR 1S TO QUALIFY RAPIDLY ON AN IN-RATE WATCHSTATION SO
THAT HE MAY BECOME A USEFUL MEMBER OF THE CREW. [HE LENGTH OF
TIME REQUIRED WILL VARY DEPENDING ON THE WATCHSTATION., AND THE
ADDITIONAL FACTORS PREVIOUSLY MENTIONED AS AFFECTING OFFICER
QUALIFICATION RATE. FOR EXAMPLE. AN ENGINEERING LABORATORY
TecuniciaN (ELT) MAY BE ABLE TO QUALIFY AS A SHIPBOARD ELT IN
ONLY A FEW DAYS BECAUSE SHIPBOARD RapioLoGicaL CONTROLS AND
CREMISTRY EQUIPMENT, PROCEDURES. AND ASSOCIATED SYSTEMS ARE
VERY SIMILAK TO THOSE AT ALL PROTOTYPES. BUT IT WILL USUALLY
TAKE SEVERAL WEEKS OR MONTHS FOR HIM TO QUALIFY AT OTHER

WATCHSTATIONS,

{HE SUBMARINE AND SURFACE SHIP FORCE COMMANDERS HAVE
PROMULGATED RECOMMENDED QUALIFICAIION PATHS FOR EACH RATE AND
HAVE PROVIDED GUiDELINES INDICATING THE APPROXIMATE LENGTH OF
TIME THE AVFRAGE INDIVIDUAL 15 EXPLCTED TO COMPLETE EACH
WATCIH QUALIFICATION, EXPERIENCE HAS SHOWN THAT MANY OPERATORS

WILL. QUALIFY 1IN LESS TIME THAN THE GUIDELINE PERIOD WHILE A
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FEW WILL EY i 1T, ULTIMATELY EACH ENLISTED MAN IS REQUIRED
TO QUALIFY ON HIS MOST ADVANCED IN-RATE WATCHSTATION AND. UPON -
GAINING APPROPRIATE SENIORITY AND EXPERIENCE. TO QUALIFY AS
ENGINEERING WATCH SuPERVISOR (EWS). THE MOST SENIOR ENLISTED
WATCH.

PREVIOUSLY QUALIFIED PERSONNEL. OFFICER AND ENLISTED,
RETURNING FROM SHORE DUTY OR TRANSFERRING FROM ANOTHER SHIP
WILL BE EXAMINED ON THE SENIOR WATCHSTATION ON WHICH THEY WERE
PREVIOUSLY QUALIFIED, THE RESULTS OF THIS EXAMINATION WILL
DETERMINE THE TYPE AND LENGTH OF QUALIFICATION REQUIRED FOR

REQUALIFICATION IN THEIR NEW SHIP,

THE MECHANICS OF SHIPBOARD WATCH QUALIFICATION ARE
SIMILAR TO THOSE ALREADY DESCRIBED AND IN USE AT THE PROTOTYPES,
THE OPERATOR MUST STUDY THE SYSTEM OR OTHER SUBJECT. PHYSICALLY
TRACE OUT THE SYSTEM, LOCATE COMPONENTS AND. FINALLY., RECEIVE A
CHECKOUT WITH SATISFACTORY KNOWLEDGE LEVEL INDICATED BY A
SIGNATURE ON HIS QUALIFICATION CARD WHICH IS SIMILAR IN PURPCSE
TO THE Prec0TYPE QUALIFICATION STANDARD. HE MUST COMPLETE
PRACTICAL FACTORS AND DEMONSTRATE SATISFACTORY ABILITY TO
HANDLE HIS WATCHSTATION DURIKG TRAINING WATCHES. FINAL
COMPREHENSIVE ORAL AND WRITTEN EXAMINATIONS COMPLETE THIS

QUALIFICATION PROCESS.
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QUALIFICATION QUALLLY CONTROL

To ASSURE SAFE AND RELIABL! P'ROPULSION PLANT OPERATION.

| WAVE, THROUGH THE CHIEF OF NAvAL OPERATIONS, ESTABLISHED

HIGH STANDARDS AND REQUIRE THAT THESE STANDARDS BE MAINTAINED
WITHIN THE SHIPBOARD QUALIFICATION PROGRAM, THE STANDARDS

THAT ARE TO BE OBSERVED ARE SPELLED OUT IN THE ENGINEERING
DepaRTMENT MaNuaL ForR NavaL Nuctgar PROPULSION PLANTS »

AND 1N QUALIFICATION GUIDES FOR NUCLEAR PROPULSION PLANT
WATCHSTANDERS. THESE PUBLICATIONS ARE PREPARED BY NAVAL REACTORS
AND FORM THE BASIS FOR DEVELOPMENT OF SHIPBOARD QUALIFICATION
REQUIREMENTS. QuALITY CONTROL OF THE QUALIFICATION PROGRAM 15
MAINTAINED.BY FORMALLY STATED RFQUIREMENTS, PERSONNEL WHO ARE
AUTHORIZED TO CERTIFY COMPLETION OF THE VARIOUS QUALIFICATION
REQUIREMENTS ARE DESIGNATED IN WRITING AND MUST DEMONSTRATE THAT
THEY POSSESS THE REQUISITE KNOWLEDGE LEVEL TO BE A QUALIFICATION
PeTTy OFFICER. THE ENGINEERING DEPARTMENT MANUAL DEFINES WHO
MAY APPROVE THE WRITTEN EXAMINATIONS TO BE GIVEN FOR EACH
WATCHSTATION AND ALSO SPECIFIES WO HAS THE AUTHORITY TO CERTIFY
FINAL QUALIFICATION. FOR ExaMpii, THE CoMMANDING OFFICER 1S
PERSONALLY REQUIRED TO CERTIFY THE FINAL QUALIFICATION OF ALL
REACTOR DPERATORS. AS WELL AS CERTAIN OTHER WATCHSTANDERS.

]HF, FND PRODUCT OF THE SYSTEM [ 14AVFE DESCRIBED IS A TRAINWED
NUCLEAR PROPULSICON PLANT WATCHSTANDER WHO UNDERSTANDS HOW THE

PLANT WORKS. WHY IT WORKS AND WHAT IS REQUIRED FOR SAFE OPERATION-
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CONTINUING IRAINING PROGRAM

SHIPBOARD NUCLEAR PROPULSION PLANT TRAINING IS NOT LIMITED
TO THE WATCH QUALIFICATION PROGRAM, A CONTINUOUS SHIPBOARD
TRAINING PROGRAM IS A HIGH PRIORITY PROGRAM CONSISTING OF
MAINTENANCE OF WATCHSTANDING PROFICIENCY, WATCHSTANDER '
REQUALIFICATION, AND WHAT [ WILL cALL “RECURRING TRAINING,”

UAINTENANCE QF WATCHSTANDING PROFICIENCY

AN OPERATOR CAN BE CONSIDERED PROFICIENT ON A (GIVEN
WATCHSTATION ONLY IF HE STANDS WATCH AT A PRESCRIBED FREQUENCY
ON THAT WATCHSTATION, [N THE NAVAL NUCLEAR PROGRAM WE DEFINE
THIS REQUIREMENT AND MAINTAIN RECORDS SO THAT WE CAN BE' SURE
- WHEN WE ASSIGN AN OPERATOR TO A WATCH STATION THAT HE HAS
"MAINTAINED HIS PROFICIENCY” ON THAT WATCHSTATION, FoR
EXAMPLE., | REQUIRE AN ENGINEERING OFFICER OF THE WATCH ToO STAND
AT LEAST TWO-FOUR HOUR WATCHES EACH MONTH TO MAINTAIN PROFICIENCY.
[F A WATCHSTANDER DOES WOT MEET THESE REQUIREMENTS HIS NAME IS
REMOVED FROM THE LIST OF QUALTYIEU WATCHSTANDERS AND HE 1S
REGUIRED TO COMPLETE SPECIAL 1RAINING SPECIFIED BY THE*SHIP'E
ENGINEER OFFICUR BEFORE HE CAN BE RETURNED TO THE LIST OF

QUALIFIED WATCHSTANDERS.

WATCHSTANDER REQUALIFICATION PROGRAM

THE WATCHSTANDER REQUALIFICATION PROGRAM TAKES INTO
ACCOUNT: (1) THE OPERATOR WHO HAS FAILED TO MAINTAIN OR RE-

ESTABLISH WATCHSTANDING PROFICIENCY FOR MORE THAN SIX MONTHS,
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(72) YHF NEED TO PERIODICALLY REFSTARIISH A MINIMUM {EVEL OF
WATCHSTANDER KNOWLEDGE SINCE, REGARDLESS OF HOW OFTEN THE
OPERATOR STANDS WATCH, HIS KNOWLEDGE LEVEL DEGRADES W]TH

TIME AND (3) THE NEED TO REQUALIFY PERSONNEL WHEN NEW EQUIPMENT
IS ADDED OR ALTERATIONS MADE TO INSTALLED EQUIPMENT, THIS
PROGRAM REQUIRES THE COMPLETE REQUALIFICATION OF ANY WATCH-
STANDER WHO HAS NOT STOOD A PARTICULAR WATCH FOR OVER SIX
MONTHS, [T REQUIRES THE COMPLETE REQUALIFICATION OF ALL
WATCHSTANDERS EVERY TWO YEARS REGARDLESS OF HOW OFTEN

THEY STAND WATCH.

WHEN NEW EQUIPMENT 1S ADDED, OR INSTALLED EQUIPMENT
ALTERED, THE CoMMANDING OFFICER AND ENGINEER OFFICER DETERMINE
TO WHAT EXTENT REQUALIFICATION IS REQUIRED. ALL WATCHSTANDERS
ARE ALSO REQUIRED TO REQUALIFY ON SHIPS UNDERGOING OVERHAUL.
THIS PROVISION ENSURES THAT WATCHSTANDERS WHO MAY NOT HAVE
STOOD A WATCH ON AN OPERATING PKROPULSION PLANT FOR SEVERAL MONTHS-
UR A LONGFR PERIOD ARE REQUALIFILD ON THOSE WATCHSTATIONS
BEFORE THE PLANT IS AGAIN OPERATED. [HIS NOT ONLY UPGRADES
WATCHSTANDING BUT ENSURES ADEQUACY OF TRAINING ON EQUIPMENT

NEW 7G THE WATCHSTANDER,
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RECURRING | RALIING

A MAJOR PORTION OF TRAINING TIME IS SPENT ON "RECURRING
TRAINING”, THERE IS A CONTINUING NEED TO REINFORCE INITIAL
TRAINING AND PROVIDE TRAINING WHICH INCREASES THE LEVEL OF
KNOWLEDGE OF ALL NUCLEAR OPERATORS. | WANT TO MAKE IT CLEAR
THAT, IN ORDER TO MAINTAIN HIGH STANDARDS IN THE MAVY NUCLEAR
PROPULSION PROGRAM, SHIPS CoMMANDING OFFICERS MUST CONDUCT
RECURRING TRAINING, 1HIS TRAINING IS ALSO A VEHICLE FOR IMPROVING
THE WATCHSTANDER'S ABILITY TO HANDLE CASUALTIES, AND SUPPORTS |
MORE ADVANCED WATCH QUALIFICATION,

THE METHODS USED IN CONDUCTING NUCLEAR PROPULSION PLANT
RECURRING TRAINING IN SHIPS ARE THE SAME PROVEN WAYS OF
ACCOMPLISHING TRAINING | HAVE DESCRIBED AND ARE IN USE AT NUCLEAK
POWER SCHOOL AND PROTOTYPES. LECTURES AND SEMINARS ARE CONDUCTED
ON A DEPARTMENTAL AND DIVISIONAL BASIS, IN MOST CASES A MONITOR.
SENIOR TO THE INSTRUCTOR OR SEMINAR LEADER IS PRESENT TO ASSIST
IN KEEPING THE TRAINING SgSSION "ON TRACK”, AND TO PROVIDE
FEEDBACK 7' THE COMMAND AND THE INSTRUCTOR ON THE QUALITY OF THE
LECTURE OR SEMINAR, LECTURES ARE GIVEN BY EXPERIENCED PERSONNE.
WHO ARE SPECIFICALLY SELECTED TO FIT THE TOPIC AND AUDIENCE,
SELECTION OF INSTRUCTORS, LECTURERS AND MONITORS IS AN

IMPORTANT QUALITY CONTROL MEASURE.

A COMPREHENSIVE EXAMINATION PROGRAM IS A KEY FACTOR IN ANY
FORMAL TRAINING PROGRAM, EXAMINATIONS ARE NECESSARY TO ENSURE
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UNDERSTANDING AND RETENTION 0OF THY MATER TAL COVERED IN _eCTURES
AND SEMINARS, [|HEREFORE, EXAMINAS IONS ARE GIVEN COVERING MOST
"eECURRING TRAINING” SESSIONS AND ARE DESIGNED TO BE TOUGH

ENOUGH TO CHALLENGE THE MOST KNOWLEDGEABLE CREW MEMBERS.
CASUALTY DRILL TRAINING

IN ADDITION TO CLASSROOM TYPY TRAINING, THE RECURRING TRAINING
PROGRAM 15 ALSO COMPOSED OF PRACTICAL EVOLUTIONS AND CASUALTY DRILLS,
THESE FORM AN IMPORTANT PART OF THE SH1PBOARD TRAINING PLAN,
ALLOWING THE NUCLEAR PROPULSION PLANT OPERATOR TO BUILD ON HIS
THEORETICAL KNOWLEDGE OF THE PROPULSION PLANT AND PUT INTO
PRACTICE THE PRINCIPLES OF OPERATING AND CASUALTY PROCEDURES HE
HAS STUDIED, THE ENGINEERING DeparRTMENT Manual FoR NavaL NUCLEAR
PROPULSTON PLANTS LISTS THE REQUIRED DRILLS AND EVOLUTIONS AND
INDICATES WHETHER THE DRILL SHOULD BE WALKED-THROUGH OR
ACTUALLY CONDUCTED. N SOME CASES, PART OF THE CASUALTY ACTION
MAY BE WAL KED-THRONGH AND PARD ACTUALLY CARRIED ouT. WITHIN
THF CONSTRAINTS OF REACTOR AND SHIP SAFETY, A CONSCIOUS EFFORT

1S MADE TO CARRY OUT THESK CASUALTY DRILLS IN A NEALISTIC MANNER.,

POORLY CONDUCTED CASUALTY DR:IL TRAINING, WHICH ALLOWS
IMFROFER ACTIONS T0 QCCUR WITHOUT PENTIFICATION AND CORRECTION,
SIMPLY REINFORCES THE WRONG EAV}TO ~0 THINGS [N THE PROPULSION
PLANT., IN LFFLCT, WE COWLD TQAIN AURSTLVES TO OPERATE THE PLANT
[N AN UNSATISFACTIORY FASHION. 10 AVOLD THIES | INSIST THAT

CASUALTY DRILLS RE CAREFULLY FLANND, CLOSELY MONITORED AND
03



THOROUGAHLY CRITIOUI,

| WILL DESCRIBE SOME OF THE CONSIDERATIONS THAT ARE INVOLVED
IN THE CONDUCT OF CASUALTY DRILLS ON A NUCLEAR SHIP. FIRST, A
DRILL GUIDE IS PREPARED WHICH DESCRIBES THE DRILL, HOW IT WILL BE
INITIATED, WHAT 1S TG BE ACCOMPLISHED, SPECIFIES SAFETY MONITORS
AND OBSERVERS, ETC. VARIOUS PROPULSION PLANT REFERENCE MATERIAL
AND THE ENGINEERING DEPARTMENT MANUAL ARE USED. THE ENGINEER
OFFICER THEN SUBMITS THIS DRILL GUIDE TO THE SHIP'S COMMANDING
OFFICER FOR HIS APPROVAL, A FILE OF THESE APPROVED DRILL GUIDES
IS MAINTAINED FOR RECURRING USE, THE CoMMANDING OFFICER MUST
APPROVE THE ACTUAL CONDUCT OF EACH DRILL EVEN THOUGH HE HAS
PREVIOUSLY APPROVED THE BASIC DRILL GUIDE, SOMETIMES THE WATCH
SECTION SCHEDULED FOR A PARTICULAR DRILL WILL BE NOTIFIED WELL IN
ADVANCE OF THE NATURE OF THE DRILL IN ORDER THAT SPECIFIC TRAINING,
SUCH AS A REVIEW OF THE APPROPRIATE CASUALTY PROCEDURES, MAY
BE ACCOMPLISHED. THIS MAY BE APPROPRIATE WHERE THE SECTION
WILL BE DOING A DIFFICULT DRILL FOR THE FIRST TIME OR WHERE
THE SHIP HAS JUST COMPLETED A LENGTHLY PERIOD WITH THE PLANT

SHU TNOWN,

DRILL MONTTORS AND SAFETY OBSERVERS MUST BE FULLY
AWARE OF WHAT 1S EXPECTED OF THEM AND THE LIMITS TO THEIR
RESPONSIBILITIES, THIS 1S ACCOMPLISHED AT A BRIEFING ATTENDED
BY ALL MONITORS AND SAFETY OBSERVERS AND NORMALLY LED BY THE
ENGINEERING OFFICER, | CONSIDER IT APPROPRIATE THAT THE SHIP'S
CoMMAND ING OFFICER OR EXECUTIVE OFFICER BRE PRESENT AT THESE
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BRIEFINGS TO THE MAXIMUM EXTENT POLSIBLE, AN IMPORTANT ASPECT OF
THIS SESSION IS TO REVIEW IN DETAIL HOW THE DRILL WILL BE INITIATED
AND HOW THE SYMPTOMS OF THE CASUALTY WILL BE MADE KNOWN TO THE
WATCHSTANDERS IN CASES WHERE THE ENTIRE CASUALTY CANNOT BE ALLOWED
TO OCCUR BECAUSE OF REACTOR OR SHIP SAFETY., REALISM IN THE

CONDUCT OF CASUALTY DRILLS IS IMPORTANT, BUT SAFETY CONSIDERATIONS
DICTATE THAT SOME CASUALTIES SHOULD NOT ACTUALLY BE DONE FGR TRAINING. -
THEREFORE, WE USE TECHNIQUES FOR PRESENTING THE SYMPTOMS OF THESE
CASUALTIES IN A MANNER THAT WILL, AS NCARLY AS PRACTICABLE, APPEAL
TO THE SAME SENSES THAT THE WATCHSTANDER WOULD NORMALLY USE IN

14E CASUALTY SITUATION, DURING THIS PRE-DRILL BRIEFING THE
APPLICABILE CASUALTY PROCEDURES ARE ALSO REVIEWED TO ENSURE THAT
ALL MONITORS AND SAFETY OBSERVERS KNOW THE CORRECT WATCHSTANDER

ACTIONS,

THE ACTUAL CASUALTY DRILL MAY BE PRE~ANNOUNCED OR MAY BE
A SURPRISE TO THE WATCH SECTION. THE ENGINEER OFFICER WILL
NORMALLY MAKE THIS DETERMINATION. SOME COMBINATION OF BOTH
METHODS IS APPROPRIATE TO ENSURE THAT THE WATCHSTANDERS CAN
PROPLRLY HANDLE UNEXPECTED PULANT CASUALTIES. DURING DRILLS,
MONTTORS CORRECT WATCHSTANDER ERRORS ON THE SPOT, WHERE FAILURE
10 DG SO WOULD REINFORCE TMPROPER ACTIONS., SAFETY MONITORS ARE
SIATTONED TO PREVENT INCORRECT WATCHSTANDER ACTION WHICH COULD
HAZARD THE REACTOR PLANT, DRILLS ARE ALLOWED TO PROGRESS LONG
ENOUGH TO EVALUATE THE SECTION’S ABILITY TO RESTORE THE PLANT TO
13 NORMALL CONDITION, (BVIOUSLY THERE ARE PRACTICAL LIMITS TO

DRILL LENGTH AND IN SOME CASES THE FIRST WATCH SECTION WILL
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CARRY QUT THE .niTIAL CASUALTY ACTIONS AND A SECOND SECTION WILL
RECOVER THE PLANT BACK TO A NORMAL CONDITION, UPON COMPLETION OF
THE DRILL, A CRITIQUE INVOLVING ALL DRILL MONITORS 1S IMMEDIATELY
HELD TO COLLECT COMMENTS, DETERMINE WHERE ERRORS WERE MADE ANL
EVALUATE THE OVERALL CONDUCT OF THE DRILL., APPROPRIATE REFERENCE
MATERIAL SUCH AS THE OPERATING MANUALS FOR THE SHIPS PROPULSION
PLANT ARE ESSENTIAL AT THIS SESSION TO ACCURATELY ASSESS ALL

Or THE CASUALTY ACTIONS TAKEN,

AFTER THE ENGINEEK OFFICER HAS ASSEMBLED THE SIGNIF ICANT
COMMENTS FROM THE MONITOR CRITIQUE HE CONDUCTS A CRITIQUE OF THE
DRILL FOR THE WATCH SECTION AFTER THEY COME OFF WATCH, IF
TRAINING LESSONS ARE TO BE LEARNED THAT WOULD BENEFIT OTHER
ENGINEERING DEPARTMENT PERSONNEL, THE ENGINEER. OFFICER WILL
CAUSE THIS INFORMATION TO BE DISSEMINATED., FINALLY, WHERE DRILL
DEFICIENCIES SHOW WEAKNESSES IN THE SHIP’S FUNDAMENTAL TRAINING
PROGRAM, CORRECTIVE MEASURES ARE TAKEN TO UPGRADE THESE AREAS,
SIMILIAR REGUIREMENTS FOR MAINTAINING WATCHSTANDING PROFICIENCY
AND CONDUCTING CONTINUING TRAINING ARE ALSO ESTABLISHED AT THE

PROTOTYPE PL NTS FOR STAFF PERSONNEL,

TRAINING FOR NEW CONSTRUCTION NUCLEAR-POWERED SHIPS

TRAINING OF PERSONNEL ASSIGNED TO A NEW CONSTRUCTION
NUCLEAR-POWERED SHIP BEGINS UPON ARRIVAL OF THE CREW AT THE SHIPYARD.
THIS ARIVAL 1S TIMED SO THAT THE MAJORITY OF THE ENGINEERING

DEPARTMENT PERSONNEL ARE PRESENT FOR THE ENTIRE PROPULSION
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PLANT TEST PROGRAM. TWO-THIRDS OF THE NUCLEAR-TRAINED PERSONNEL
FOR THE NEW CREW ARE REQUIRED TO HAVE SERVED ON AN OPERATING
NUCLEAR~POWERED SHIP AND E& QUALIFIED ON THE PROPULSION PLANT CF
THAT SHIP., ENGINEERING PERSONNEL RECEIVE CLASSROOM LECTURES
CONDUCTED BY THE EXPERIENCED $HIP'S ENGINEERING PERSONMEL.
SHIPYARD PERSONNEL. AND MANUFACTURERS' REPRESENTATIVES. ALL
PERSONNEL MUST COMPLETE INITIAL SHIPBOARD WATCHSTANDER
QUALIFICATION OR REQUALIFY UNDER PROCEDURES SIMILAR TO THOSE

FOR INITIAL QUALIFICATION, IN THE CASE OF OPERATORS WHO HAVE
PREVIOUSLY QUALIFIED IN ANOTHER SHIP. THE CREW GAINS PRACTICAL
OPERATING EXPERIENCE ABOARD SHIP PY PARTICIPATING DIRECTLY IM THE
TESTING OF THE PROPULSION PLANT, BEGINNING WITH EXTENSIVE TESTS
BEFORE THE REACTOR CORE IS INSTALLED., IN THE CASE OF CERTAIN
NEW DESIGN SHIPS, SPECIAL SHORT COURSES FOR THE NEW CONSTRUCTION
NUCLEUS CREWS ARE TAUGHT AT THE PROTOTYPE PLANT OR THE APPRO-~
PRIATE NAVAL REACTORS LAEORATORY. THIS BETTER PREPARES THE
NUCLEAR TRAINED PERSONNEL FOR OPERATION OF THE PROPULSION PLANT
DURING THE INITIAL TEST PROGRAM, THE SHIP'S CREW OPERATES THE
FQUIPMENT DURING THE TEST PROGRAM, UNDER THE SURVEILLANCE OF
QUALIFTED ENGINEERS AND SCIENTISTS INCLUDING REPRESENTATIVES

OF THE DEPARTMENT OF ENERGY, [N THIS WAY THE CREW BECOMES
THOROUGHLY FAMILTIAR WITH OPERATION AND MAINTENANCE OF THE
PROPULSION PLANT., AND 1S READY TO TAKE THE SHIP TO SEA ON ITS
FIRST TRIALS WITH MAXIMUM ASSURANCE OF SAFE OPERATION,

97



IRAINING " JR NUCLEAR PONERED SHIPS UNDERGOING QVERHAUL

TRAINING OF NUCLEAR PROPULSION PLANT OPERATORS ON SHIPS
UNDERGOING OVERHAUL 1S ACCOMPLISHED USING THE SAME METHODS AS FOR
OPERATING SHIPS, THERE ARE SOME MINOR DIFFERENcés IN THAT THERE
IS LESS OPPORTUNITY FOR PRACTICAL TRAINING, "AND SOME SPECIAL
TRAINING SESSIONS MAY BE CONDUCTED BY CONTRACTOR OR SHIPYARD
PERSONNEL. AS [ HAVE MENTIONED, ALL WATCHSTANDERS MUST REQUALIFY
UNDER PROCEDURES SIMILAR TO THOSE FOR INITIAL QUALIFICATION,

LNGINEER OFFICER TRAINING AND QUALJFTCATION

IN ADDITION TO THE ONE YEAR COURSE OF INSTRUCTION AND
SUBSEQUENT SHIPBOARD GUALTFICATION ALREADY DESCRIBED, THOSE
OFFICERS WHO ARE ASSIGNED AS ENGINEER OFFICER OF NUCLEAR-POWERED
SHIPS ARE FORMALLY EXAMINED AND QUALIFIED., EACH NUCLEAR TRAINED
JUNIOR OFFICER IS EXPECTED TO COMPLETE THIS QUALIFICATION PRIOR
TO THE END OF HIS FIRST OR, N THE CASE OF SURFACE SHIP OFFICERS,
SLCOND SHTPBOARD TOUR OF DUTY, THIS PROGRAM INVOLVES PREPARATION
BY THE CAND; \TE, ON BOARD HIS SHIP, AND FINAL APPROVAL BY ME AFTER
HE SUCCESSFULLY COMPLETES A COMPREHENSIVE WRITTEN AND ORAL
PXAMINATION ADMINISTERED OVER A TWO DAY PERIOD AT NAVAL REACTORS

IN WASHINGTON,

¢

[HE TRAINING PROGRAM FOR THE PROSPECTIVE ENGINEER OFFICER
IS AN INDIVIDUALLY ESTABLISHFD SIUDY PLAN FORMULATED UNDER THE

SUPERVISION OF HIS CoMMANDING OFf 1CER. FROM THE PRACTICAL
Qg



EXPLRITNCE STANDPOENT THE CANDIDATI MUST HAVL WO YEARS EXPERIENCE
ONBOARD A NUCLLAR SHIP AND MUST HAVI BEEN AN ENGINEERING DEPARTHENT
DIVISION OFFICER FOR AT LEAST ONE YEAR. HE MUST, OF COURSE.

HAVE THE RECOMMENDATION ofF HIS CoMMANDING OFFICER. WHEN SO
RECOMMENDED, THE CANDIDATE WILL BE ORDERED BY THE CHIEF OF NAvAL

- PersoNNEL TO REPORT To NAVAL REACTORS FOR TWO DAYS TO BE EXAMINED
FOR QUALIFICATION AS ENGINEER OFFICER. THE FIRST DAY THE OFFICER
WILL TAKE A SEVEN AND ONE-HALF HOUR WRITTEN EXAMINATION CONSISTING
OF FIVE SECTIONS COVERING REACTOR THEORY, RADIOLOGICAL CONTROLS

AND CHEMISTRY., FLUID SYSTEMS, ELECTRICAL SYSTEMS AND OVERALL

PLANT OPERATIONS. HE MUST PASS AlL SECTIONS OF THE EXAMINATION,

ON THE SECOND DAY THE CANDIDATE RECEIVES THREE ORAL INTERVIEWS

ON PROPULSION PLANT SUBJECTS. HE MUST PASS ALL THREE ORAL
INTERVIEWS, IF HE SUCCESSFULLY PASSES ALL AREAS OF THE EXAMINATION
HE WILL THEN BE DESIGNATED AS QUALIFIED TO SERVE AS ENGINEER OFFICER
OF A NUCLEAR SHIP, [F HE FAILS EITHER THE WRITTEN OR ORAL

| XAMINATION, ONE REEXAMINATION 1S USUALLY ALLOWED, THE OFFICER IS
REQUIRED TO COMPLETE BOTH AN ORAL AND WRITTEN REEXAMIANTION IN

ALL AREAS REGARDLESS OF THE AREA OR AREAS HE FAILED, BEING
SUCCESSFUL TN ATTAINING THE ENGINFER OFFICER QUALIFICATION DOES

NOT GUARANTEE THAT THE INDIVIDUAL WILL SERVE AS FNGINEER OFFICER
SINCE GNLY THE TECHNICALLY BEST PEOFLE ARE CHOSEN FOR THIS
ASSIGNMENT,  ALL OFFICERS NOW ASSIGNED AS ENGINEER (FFICER HAVE
BEEN QUALIFIED UNDER THIS SYSTEM. WE HAVE ALSO REACHED THE POINT
WHIRE ALL NUCLEAR~TRAINED OFFICERS MUST PASS THIS ADDITIONAL

QUAL IFICATION REQUIREMENT IN ORDER TO BE ASSIGNED AS EXECUTIVE

Urt1CER AND COMMANDING OFFICER OF A NUCLEAR-POWERED SHIP,
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COMMARL 55 OFEICER |RAINING AND WUAL [F1CA]ION

CLEARLY, THE ONE PERSON HAVING THE GREATEST OVERALL
RESPONSIBILITY FOR THE SAFE OPERATION OF THE NUCLEAR PROPULSION
PLANT IS THE sHIP'S COMMANDING OFFICER, THEREFORE. IT SHOULD NOT
BE SURPRISING THAT EACH PROSPECTIVE CoMMANDING OFFICER Is REQUIRED
TO ATTEND A COURSE OF INSTRUCTION AT NAVAL REACTORS AND
SATISFACTORILY COMPLETE THIS COURSE PRIOR TO REPORTING TO A SHIP AS
CoMMANDING OFFICER.

[N THE EARLY YEARS OF THE PROGRAM, SENIOR SEA-~EXPERIENCED
OFFICERS WERE SELECTED AS COMMANDING OFF[CERS OF THE FIRST
NUCLEAR-POWERED SHIPS, THESE PROSPECTIVE COMMANDING OFFICERS
RECEIVED THE SAME TYPE OF TRAINING THAT OTHER OFFICERS IN NUCLEAR
SHIPS RECEIVED., HOWEVER, THE ACADEMIC INSTRUCTION WAS GIVEN BY
MEMBERS ON THE NAvAL REACTORS STAFE AT HEADQUARTERS IN WASHINGTON.
[N ADDITION TO FORMAL CLASSROOM TRAINING, THE PROSPECTIVE
COMMANDING OFFICERS RECEIVED ADDED MATERIAL ON THOSE SUBJECTS
AFFLCTING THE TESTING AND OPERATION OF NUCLEAR-POWERED SHIPS
WHICH THEY NEZ' ZD TO KNOW BY REASON OF THEIR RESPONSIBILITIES
AS COMMANDING OFFICERS. OPERATIONAL TRAINING OF PROSPECTIVE
COMMANDING OFFICERS CONSISTED OF APPROXIMATELY EIGHT WEEKS OF
CONCENTRATED INSTRUCTION AND QUALIEICATION ON ALL ENGINEERING
WATCH STATIONS AT ONE OF THE NAVAL REACTORS PROTOTYPES,

THEY WERE ALSD REQUIRED TO PASS ORAL AND WRITTEN EXAMINATIONS
BOTH AT THE PROTOTYPES AND THE NAVAL REACTORS HEADQUARTERS,
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SINCE 161, PROSPECTIVE COMMANDING OFFICERS OF ALL NUCLEAR-
POWERED SUBMARINES HAVE HAD PREVIOUS DUTY ON BOARD A NUCLEAR-POWEKED
SHIP., AND HAVE THEREFORE UNDERGONE TRAINING AT ONE OF THE NAvAL
NucLEAR POWER SCHOOLS AND AT A PROTOTYPE UPON INITIAL ENTRY INTC THE
NUCLEAR POWER PROGRAM, UPON SELECTION AS A CoMMaNDING OFFICER, THE
PROSPECTIVE COMMANDING OFFICER REPORTS TO NAVAL REACTORS FOR A
THIRTEEN WEEK COURSE. THIS COURSE 1S A CONCENTRATED TRAINING PERIOD
COVERING THE NUCLEAR PROPULSION PLANT OF THE SHIP TO WHICH THE
OFFICER 1S SCHEDULED FOR ASSIGNMENT AS COMMANDING OFFICER. SUBJECTS
COVERED INCLUDE MECHANICAL, FLUID AND ELECTRICAL (INCLUDING
CONTROL AND INSTRUMENTATION) SYSTEMS, PLANT MATERIALS, REACTOR
ENGINEERING, REACTOR THEORY, REACTOR SAFETY AND CHEMISTRY AND
RADIOLOGICAL CONTROLS. THE ProspecTive CoMMANDING-OFFICER IS
EXAMINED IN ALL AREAS AND MUST PASS EACH ONE, TWO ORAL EXAMINATIONS
ARL ALSO GIVEN COVERING COURSE MATERIAL. A FINAL COMPREHENSIVE
WIz{ ITEN EXAMINATION OF SIMILAR LENGTH AND COMPOSITION TO THE
Prenser c1ive | NGINEER OFFICER EXAMINATION IS ADMINISTERED, AND THE
ProspeEcTIve COMMANDING OFFTCUR MUST PASS ALL SECTIONS OF THIS
EXAMINATION., IN ADDITION, A FINAL ORAL EXAMINATION ON REACTOR
SAFETY 1S GIVEN BY A FOUR MEMBER NAVAL REACTORS BOARD. SPECIAL
KRITFINGS BY SENIOR NAVAL OFFICERS AND TRAINING IN SUBJECTS YHAT
WiLL AID THe ProspecTIVE COMMANDING OFFICER IN RUNNING HiS SHIP

ARF INCLUDED IN ADDITION TO THE TECHNICAL TRAINING.

! APPROVE SATISFACTORY COURSE COMPLETION FOR EACH PROSPECTIVE
((oMMANDING (FFICER BEFCRE HE CAN ACTUALLY GO ON TO COMMAND A

NUCLEAR SHIP,
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0UIER NAVAL REACTORS SPONSORED TRAINING

I HAVE DIRECTED THAT CERTAIN OTHER TRAINING BE CONCUCTED
WHEN 1T 1S REQUIRED TO MEET AN IDENTIFIED SPECIFIC NEED. FOR
EXAMPLE, TWO YEARS AGO IT CAME TO MY ATTENTION THAT ELECTRONICS
TECHNICIANS WERE SEVERELY LACKING IN THE KNOWLEDGE AND SKILLS
TO PROPERLY CONDUCT MAINTENANCE ON THE ELECTRONIC EQUIPMENT
ASSOCIATED WITH THE NUCLEAR PROPULSION PLANT. | DIRECTED THE
ESTABLISHMENT OF A FIVE WEEK COURSE AT THE PROTOTYPE SITES IN
IpAHO AND NEW YORK TO TEACH THE NECESSARY ELECTRONICS REPAIR

TECHNIQUES,

As | HAVE METIONED, SPECIAL DESIGN COURSES ARE TAUGHT FOR
THE NUCLEUS CREWS OF SOME NEW DESIGN SHIPS. FOR EXAMPLE., WE
TEACH A SEVEN WEEK DESIGN COURSE AT WEST MiLtoN, New Yorx FoOR
IHE NUCLEAR TRAINED CREW MEMBERS OF TRIDENT SuBMARINES,

A1RCRAFT CARRIER PROSPECTIVE EXECUTIVE OFFICERS AND REACTOR
OFFICERS ARE REQUIRED TO ATTEND THE PROSPECTIVE COMMANDING
OkFrcers corse AT Naval REACTORS., AND CERTAIN FORCE COMMANLLR
STAFF PERSONNEL ATTEND THE CHEMISTRY AND RADIOLOGICAL COMTRO.S
SECTION OF THAT COURSE. [N ADDITION, MEMBERS OF MY STAFF AT THE
VARIOUS FIELD OFFICES WHO MONITOR PROTOTYPE, SHIPYARD AND SHIP
PERFORMANCE ARE REQUIRED TO DFMONSTRATE BY EXAMINATION THAT THEY

HAVE AN ADEQUATE LEVEL OF KNOWLEDGE TO PERFORM THOSE DUTIES,
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QUALITY CONTROL AND [ELDBACK TO TRAINING

THROUGHOUT MY COMMENTS, | HAVE INDICATED VARIOUS POINTS WHERE
A.MEASURE OF QUALITY CONTROL IS EXERCISED IN THE TRAINING PROGRAM,
[ WILL NOW REVIEW AND FURTHER DISCUSS THE KEY MEANS BY WHICH
WE CONTROL THE STANDARDS OF QUR SHIPBOARD TRAINING, MONITORS
ARE USED BOTH IN THE LECTURE AND SEMINAR AREA AND IN CASUALTY
DRILLS, OFFICER AND ENLISTED PERSONNEL ARE USED AS MONITORS,

WITH THE PRINCIPAL CRITERIA FOR SELECTION BEING THE INDIVIDUALS'S
KNOWLEDGE OF THE AREA HE IS TO MONITOR, FREQUENT EXAMINATIONS
ARE USED, NOT JUST TO CONFIRM AN ADEQUATE LEVEL OF KNOWLEDGE BUT TO
INCREASE KNOWLEDGE AS WELL. THE NUCLEAR TRAINED PERSONNEL ON THE
STAFFS OF THE SHIP’'S IMMEDIATE SUPERIORS IN THE CHAIN OF COMMAND
(FOR EXAMPLE., SQUADRON OR FORCE COMMANDER) RQUTINELY REVIEW
SHIPBOARD TRAINING FOR ITS EFFECTIVENESS., OFTEN THIS REQUIRES
THAT STAFF PERSONNEL GO TO SEA AND ACTUALLY OBSERVE THE TRAINING
BEING CONDUCTED. THE PRE-CRITICALITY REACTOR SAFEGUARDS
EXAMINATION CONDUCTED BY MY STAFF ON SHIPS WITH NEW REACTOR CORES
PROVIDE A DIRECT EVALUATION OF THE STATE OF THE CREWS TRAINING,
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THE PURPOSE OF THIS EXAMINATION IS TO DETERMINE IF THE
CREW OF A SHIP WITH A NEW CORE IS PREPARED TO OPERATE THE
NUCLEAR PROPULSION PLANT. PARTICULARLY FROM A REACTOR SAFETY
AND RADIATION CONTROL POINT OF VIEW., RESULTS OF THESE
EXAMINATIONS ARE USED TO SUGGEST TO THE PROSPECTIVE COMMANDING
OFFICERS AREAS WHERE FURTHER TRAINING IS NECESSARY.

THIS VERIFICATION OF OPERATOR KNOWLEDGE LEVEL IS DONE
DIRECTLY BY MY STAFF FOR SHIPS WHICH ARE NEWLY CONSTRUCTED
OR BEING REFUELED., A TEAM COMPOSED OF A MINIMUM OF FOUR MEMBERS.,
REPRESENTING FOUR KEY AREAS OF OPERATOR SPECIALTY, IS ASSEMBLED
AND HEADED BY A SENIOR MEMBER OFMW STAFF. THEY GO TO THE
NEW CONSTRUCTION OR OVERHAUL FACILITY AND SPEND SEVERAL DAYS
INTERVIEWING MEMBERS OF THE NUCLEAR WATCH SECTIONS. OBSERVING
'PRACTICAL DRILLS .AND EVOLUTIONS AND INSPECTING THE MATERIAL

CONDITION OF THE SHIP,

AT THE CONCLUSION OF THE EXAMINATION THE TEAM LEADER REP(NTS
TO ME DIRECTLY WITH A PASS OR FAIL RECOMMENDATION. | PERSONALLY
APPROVE ALL RESULTS OF THESE EXAMINATIONS. THIS INSPECTION.
CALLED A REACTOR SAFEGUARDS EXAMINATION., OCCURS ABOUT FOUR TO
SIX WEEKS PRIOR TO INITIAL CRITICALITY OF THE REACTOR.
IMMEDIATELY PRIOR TO INITIAL CRITICALITY, THE SHIPYARD COMMANDER
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OR THE SUPERVISOR OF SHIPBUILDING., AS APPROPRIATE, REQUESTS
PERM1SSION BY NAVAL MESSAGE TO CONDUCT OPERATIONS WITH THE
REACTOR AT POWER. | PERSONALLY AUTHORIZE INITIAL CRITICALITY
AND SUI;SEQUENT TESTING WITH THE REACTOR AT POWER.

THE PROCEDURE | HAVE JUST DESCRIBED IS ALSO USED IN THE
CASE OF A LAND-BASED PROTOTYPE WITH A NEW REACTOR CORE.

FOLLOWING THIS INITIAL SAFEGUARDS EXAMINATION., EACH CREW IS
EXAMINED ANNUALLY. IN THE PAST THESE ANNUAL EXAMINATIONS HAVE
BEEN CONDUCTED BY SENIOR MEMBERS OF My STAFF. ON MarcH 13, |
1967, The CHier oF MavaL OperATIONS ESTABLISHED NAvAL NUCLEAR
PROPULSION EXAMINING BOARDS ON THE STAFFS OF THE COMMANDER-IN-
CHIEF ATLANTIC AND PACIFIC FLEETS.

Tue FLEET NucLear PropuULSION ExXAMINING BOARDS PROVIDE
AN OUTSIDE. INDEPENDENT EVALUATION OF SHIPBOARD TRAINING.
ALONG WITH OTHER FACETS OF PROPULSION PLANT OPERATIONS,
ADMINISTRATION, AND MAINTENANCE. THESE BOARDS ARE HEADET BY
A SENIOR CAPTAIN WHO HAS SERVED AS (OMMANDING OFFICER OF A
NAVAL NUCLEAR-POWERED SHIP. THE ATLANTIC FLEET NUCLEAR
PropuULSTION EXAMINING BOARD 1S COMPOSED OF SUFFICIENT OFFICERS
70 cONDUCT OPERATIONAL REACTOR SAFEGUARDS EXAMINATIONS ON
THREE SHIPS SIMULTANEOUSLY. THE PaciFic FLEET BoARD IS
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MANNED TO CONDUCT TWO OPERATING EXAMINATIONS SIMULTANEOUSLY.
EACH TEAM CONDUCTING AN OPERATIONAL REACTOR SAFEGUARDS
EXAMINATION 1S COMPOSED OF FOUR NUCLEAR TRAINED OFFICERS,

THE SENIOR TEAM MEMBER HAS PREVIOUSLY SERVED AS COMMANDING
‘OFFICER OF A NAVAL NUCLEAR-POWERED

SHIP; THE REMAINING THREE QFFICERS HAVE SERVED AS ENGINEER
OFFICER IN NAVAL NUCLEAR-POWERED SHIPS. THE NucLEar
ProPULSION ExAMINING BOARDS CONDUCT OVER 180 EXAMINATiONS

A YEAR OF NUCLEAR-POWERED SHIPS OPERATING AT SEA AS WELL AS
RADIOLOGICAL SUPPORT FACILITIES ON SUPPORT SHIPS AND SHORE
BASES. THESE EXAMINATIONS LAST FROM TWO TO FIVE DAYS AND LOOK
INTO EVERY ASPECT OF NUCLEAR PROPULSION PLANT OR RADIOLOGICAL
SUPPORT FACILITY OPERATIONS. ADMINISTRATION, AND TRAINING,
CASUALTY DRILLS AND EVOLUTIONS ARE CONDUCTED FOR THE BOARD TO -
EVALUATE, OPERATORS ARE INTERVIEWED BY BoARp-MEMBERs TO
DETERMINE THEIR LEVEL OF KNOWLEDGE. ADDITIONALLY, THE BOARD
CONDUCTS A DETAILED INSPECTION OF ENGINEERING OR RADIOLOG]CAL
SUPPORT FACILITY SPACES TO DETERMINE ADEQUACY OF MATERIAL
CONDITIONS AND CLEANLINESS. UPON COMPLETION OF THE EXAMINATIOH
A GRADE 1S ASSIGNED AND A TREND IS DETERMINED RELATIVE Tn TH"
SHIP'S PREVIOUS PERFORMANCE,

THE OPERATIONAL REACTOR SAFEGUARDS EXAMINATION REPORT

PROVIDES THE INDIVIDUAL SHIP WITH IMMEDIATE FEEDBACK THAT IT
CAN USE TO IMPROVE TRAINING AND OPERATION. THESE REPORTS ALSv
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PnbvlnF NAVAL REACTORS THE OI'PORIUNIEY FOR AN OVERALL LODK
AT FLEET NUCLEAR PROPULSION PLANT TRAINING AS WELL AS HOW
INDIVIDUAL SHIPS ARE DOING. THE RESULTS OF THE EXAMINATION.
INCLUDING THE GRADE AND TREND ASSIGNED. ARE REPORTED-TO

THE SHIPS OPERATIONAL COMMANDER. THE CHier oF NavaL
OPERATIONS AND TO ME, SHIPS THAT HAVE SIGNIFICANT WEAK
AREAS ARE REQUIRED TO SUBMIT A WRITTEN REPORT OF CORRECTIVE
ACTION WITHIN A SPECIFIED PERIOD FOLLOWING THE EXAMINATIONS.
ExAMINATION REPORTS ARE USED TO UPGRADE THE PERFORMANCE AND
TRAINING OF THE CREWS OF ALL NUCLEAR-POWERED SHIPS AND
RADIOLOGICAL SUPPORT FACILITIES: AND., WHEN NECESSARY. TO
INITIATE CHANGES IN THE OVERALL TRAINING PROGRAM TNCLUDING
NuCLEAR POWER SCHOOL AND PROTOTYPE TRAINING.

1 Discuss THE RESULTS OF THE EXAMINATION WITH EACH
COMMANDING OFFICER BY PHONE - BECAUSE FOR MOST PART THEY ARE
‘IN VARIOUS PARTS OF THE WORLD. Ir 1 CONSIDER IT NECESSARY, I
ASK $IM TO WRITE ME AND TELL ME WHAT HE WILL DO TO IMPROVE

THE PERFORMANCE OF HIS SHIP.

PERSONNEL FROM MY STAFF CONDUCT ANNUAL EXAMINATIONS AT
THE LAND-BASED PROTOTYPES . A WRITTEN REPORT OF CORRECTIVE
ACTION 1S REQUIRED IN ALL CASES wWITHIN A SPECIFIED PERIQD
FOLLOWING THE EXAMINATION. AGAIN. THESE SAFEGUARDS EXAMIRATIONS
REPORTS PROVIDE FEEDBACK USEFUL IN IMPROVING THE TRAINING

PROGRAM.,
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To ENSURE THAT | AM KEPT FULLY AWARE OF PROBLEMS
ASSOCIATED WITH NAVAL NUCLEAR POWERED PLANTS (BOTH SHIP
AND PROTOTYPE)., 1 REQUIRE THE CoMMANDING OFFICER OR PROTOTYPE
MANAGERS TO REPORT TO ME DIRECTLY ANY EQUIPMENT MALFUNCTION,
OPERATIONAL DIFFICULTY, OR DEVIATION FROM PRESCRIBED PROCEDURES. .
- THESE WRITTEN “INCIDENT REPORTS” ARE IN ADDITION TO .OTHER
FORMAL NAVY REQUIREMENTS AND ARE UNIQUELY DESIGNED TO SATISFY
THE TECHNICAL REQUIREMENTS OF NUCLEAR POWER. THEY DESCRIBE
IN DETAIL WHAT HAS HAPPENED, WHY IT HAPPENED, AND WHAT HAS
ALREADY BEEN DONE LOCALLY TO CORRECT THE PROBLEM AND RREVENT
A RECURRENCE. | READ EVERY REPORT AND ENSURE THAT ADEQUATE
CORRECTIVE ACTION IS TAKEN IN EACH CASE. My STAFF REVIEWS
EACH REPORT IN DEPTH IN THEIR PARTICULAR AREA OF INTEREST.
THEY ALSO MONITOR FOR TRENDS INDICATIVE OF A PROBLEM COMMON
| TO SEVERAL PLANTS OR COMMON ONLY TO ONE TYPE OFIPLANT..

THIS RAPID FEEDBACK OF DESIGN. MATERIAL., PERSONNEL, OR
PROCEDURAL PROBLEMS HAS PROVEN INVALUABLE IN IMPROVING THE
RELIABILITY, SAFETY AND PERFORMANCE, BOTH OF THE EQUIPMENT AND
| OF THE OPERATORS., MANY TIMES APPARENTLY INCONSEQUENTIAL
FAILURES, WHEN INVESTIGATED FULLY, HAVE LEAD TO ACTIONS WHICH. -
PREVENTED MORE SERIQUS INCIDENTS FROM OCCURRING.

THESE FLEET AND PROTOTYPE INCIDENT REPORTS ALSO. SOMETIMES
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.l)l-_-f.t RIBKL CASFS WHIRL, HAL THik INDIVIDUAL BEEN BETITR TRAINLD,
HE MIGHT HAVE AVOIDED AN ERROR IN THE PERFORMANCE OF HIS JOB.

L ESSONS LEARNED FROM THESE REPORTS ARE PERIODICALLY PROMULGATED
70 THE FLEET IN NAvAL REacTors TECHNICAL BULLETIN ARTICLES.

AND CHANGES MADE. IF NEEDED, TO DESIGN AND TO THE OVERALL

TRAINING PROGRAM,

MONITOR WATCH PROGRAM

| PREVIOUSLY INDI'CATED THL IMPORTANCE OF INSPECTIONS IN

REGARD TO MAINTAINING HIGH STANDARDS. THESE INSPECTIONS COME
IN MANY WAYS AND FORMS BUT ONE OF THE MOST EFFECTIVE IS THE
‘Mon1TOR WATCH. THE MONITOR WATCH IS A SURVEILLANCE CONDUCTED
BY SOMEONE. KNOWLEDGEABLE IN A GIVEN AREA, TO. OBSERVE AND
DETECT DEFICIENCIES IN PERFORMANCE THAT OCCUR DURING THE PERIOD
OF OBSERVATION, EXPERIENCE HAS SHOWN THAT THESE MONITOR
WATCHES SHOULD BE AT LEAST TWO ifOURS IN LENGTH SO THAT THE
INSPECTOR BECOMES PART OF THE BACKGROUND AND THE CREW PERFORMS

S THEY WOULD WITHOUT A MONiTOR PRCSENT. 1 REQUIRE MY
RLPRESENTATIVES IN THE FIELD (SHIPYARDS AND PROTOTYPES) TO
CONDUCT MONITOR WATCHES PERIODICALLY PARTICULARLY DURING

THI NIGHT. AND REFORT THE RESULTS DIRECTLY TO ME. THE FORCE
COMMANDERS HAVE A SIMILAR MONITOR WATCH SYSTEM IN WHICH

NUCLEAR TRAINED STAFF MEMBERS CONDUCT MONITOR WATCHES ON THE
SHIPS ASSIGNED TO THEIR COMMAND., | RECEIVE COPIES OF THE
MONITOR WATCH REPORTS THAT ARE SUBMITTED UNDER THE FORCE
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COMMANDERS SYSTEM.. [N ADDITION, MEMBERS OF THE MUCLEAR
PROPULSION EXAMINING BOARD CONDUCT MONITOR WATCHES ON SHIPS

IN THE AREA WHERE THEY HAVE JUST COMPLETED AN EXAMINAT [ON,

THE MONITOR WATCH MAY IDENTIFY PROBLEMS IN ANY PROPULSION

PLANT AREA INCLUDING TRAINING, MONITOR WATCH REPORTS., THEN, |
ARE ANOTHER FEEDBACK SYSTEM TO THE OVERALL TRAINING PROGRAM,

| require eVERY ComMANDING OFFICER OF A NUCLEAR POWERED
SHIP TO WRITE A PERIODIC PERSONAL LETTER TO ME DISCUSSING
PROPULSION PLANT PROBLEMS. INCLUDED IN THIS LETTER IS A
L ISTING OF ALL RECURRING NUCLEAR PROPULSION PLANT TRAINING
THE COMMANDING OFFICER HAS CONDUCTED ON HIS SHIP SINCE HIS
LAST LETTER. THIS LISTING CONTAINS THE TRAINING SUBJECT. DATE.
WHO ATTENDED BY CATEGORY, (FOR EXAMPLE ALL EOOW'S). NUMBER OF
PEOPLE ATTENDING EACH SESSION, WHO MONITORED THE TRAINING. '
GRADES ON EXAMINATIONS GIVEN, DRILLS AND EVOLUTIONS CONDUCTED
{OR TRAINING, AND SCHOOLS ATTENDED BY NUCLEAR TRAINED PERSONNEL..
[HIS TR: INING SUMMARY IS EVALUATED BY MYSELF AND MEMBERS OF
My STAEF FOR ADEQUACY OF CONTENT AND EXTENT. IF IT IS NOT
CONS IDERED ADEQUATE, THE COMMANDING OFFICER OR IN SOME CASES
1S BOSS 1S CALLED AND THE WEAKNESSES POINTED ouT. My DIRECT
AND PERSGNAL INTEREST IN EACH SHIP'S TRAINING SHOULD RE OBVIOUS.
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[ HAVE PROVIDED A DETAILED DESCRIPTION OF THE Havy NUCLEAR
PROPULSION PLANT TRAINING PROGRAM, HIGH STANDARDS OF PERFORMANCE
ARE MAINTAINED THROUGH USE OF PROVEN TRAINING: METHODS WITH
REL{ABLE QUALITY CONTROL CHECKS 70 ENSURE THAT TRAINING IS
CONDUCTED PROPERLY., BOTH THEORETICAL AND PRACTICAL TRAINING
ARE INCLUDED. THE RESULTS OF SEVERAL DIFFERENT INSPECTION AND
REPORTING SYSTEMS ENABLE ME CONTINUOUSLY TO EVALUATE THE
TRAINING BEING CONDUCTED FOR ITS ADEQUACY., THESE RESULTS ARE
ALSO EVALUATED TO DETERMINE AREAS WHERE NUCLEAR POWER SCHOOL
AND PROTOTYPE TRAINING NEEDS IMPROVEMENT OR MODIFICATION., IN
THIS MANNER. THE OPERATIONAL EXPERIENCE OF THE NUCLEAR PROPULSION
PLANT OPERATORS IS CONTINUOUSLY FACTORED BACK INTO THE TRAINING

. PROGRAM,
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