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SAFETY EV�L�ATIO� REPORT FOR 

THREE MILE ISL�NO, UNIT 2 

DOCKET �0. 50-320 

FUEL HANDLING SENIOR RE�CTOR OPER�TOR TRAINING PROGRAM 

1. Introduction 

On January 14, 1985, the licensee submitted a Fuel Handling Senior Reactor 

Operator Training Program (FHSRO) for the Three Mile Island Nuclear Station, 

Unit 2 (TMI-2). The training program establishes the training requirements 

for personnel who are being trained specifically for defueling operations at 

TM I-2. The staff reviewed this submittal and requested additional 

information (RAI) in a letter of �pril 25, 1985. The licensee provided a 

response to the RA I in a letter of June 10, 1985. The response addressed 

specific concerns contained in the RAI and included a revised FHSRO training 

program and two procedures relating to GPUN "Training and Education 

Department Training System Development Process" and "Requirements for 

Certification of Candidates for NRC Operator licenses. " 

2. Program Administration 

The FHSRO training program development and conduct of the program is the 

responsibility of the �upervisor, licensed Operator Training. The program 

also defines the responsibilities of the Director-TMI-2, the Managers of 

Plant Training, Plant Operations and Operator Training Manager. 

The program also contains the licensee's plans for instructors in this 

program. These include licensed or certified members of the Training 

Department or "guest" instructors. The guest instructors include those 

personnel who have expertise in a specific subJect area. Guest instructors 

will be approved by the OpP.rator Training P.anager or Manager, Plant Training. 

I tth the exception of guest lecturers, senior licensed or certified 

instructors must teach systems, integrated responses and transient behavior 

to licensed operators. 
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r n the June: I 0, 1985, s�;bmitta 1 • tt.e 1 i censee has stated that �l..:! deve 1 or11ent 

of the FHSPO training program has followed the gui�elines contained in GPUN 

-raining and Education fnpartr·�t �rocedure, "Trainirg Systc�s Develop�ent 

Process" (TSD). 6200-ADM-2682.01. The TSD process is a systematic appr .ach 

to training program development and consists of the following steps: 

analysis of training needs, design of the program, development of training 

program, implementation of the program and evaluation of the students as well 

as the program. 

3. Replacen.ent Training Program 

Th� FHSRO program contains the �rerequisites for FHSRO candidates, program 

content and objectives. The rep1�cement program is divided into four phases 

which include: 

o Fund�mentals Training 

o On-the-Job Training 

o Oefueling Systems Training 
n Simulation Training 

The fundamentals training was conducted at the beginning of the program and 

includes power plant fundamentals �hich provided candidates with the 

knowledge of the operating principles of wcchanical, electrical and chemical 

syste11s and the reactor core characteristics as they relate to defueling. 

The topics include: reactor physics - enphasizing subcritical operation; 

�echanical an1 P.lectrical fundamentals; criticality safety; radiological 

controls and core accountability. In addition, this phase of the training 

inc�udPS po�er plant systems which can affect defueling operations. These 

topics include: core construction; core cooling systems; electrical 

distribution for defueling; ventilation systems in the reactor and fuel 

handling buildings; core monitoring systens including nuclear and 

non-nuclear; fire protection; co�runications and liquid waste handling 

syste�s �nd technical specificatirns. Trdinirg 15 also included in: 

::',. ,,..:::' ···1;. 
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The on-the-job tr�ining (OJT) phase provides the F�S�O candidatP with the 

practical �nowledge necesscry to perform licensed duties. The OJT portion is 

contaired in flppen�ix A of thr program and is ccrductPd during periods wh@n 

candidates are assigned as an extra person on shift. The training includes 

practical training in procedures as well as systems which have direct 

interaction with FHSRO responsibilities. FHSRO candidates are evaluated by 

task examiners in this phase of the training program. FHSRO candidates will 

al$0 have the opportunity to develop s�ills using fuel handling equipment 

during vendor site visits. 

During defueling systems training, FHSRO t�ndidates will be provided 

knowledge of sy�tems to facilitate defueling � Topics included in this phase 

of the program include: electrical �istribution; defueling and co�ur..cation 

systems; technical specifications; administrative procedures and normal, 

abnormal a11d emergency operating procedures. 

Sirr.ulation training is planr.ed to reinforce skill and knowledge requirements 

for FHSRO candidates. The licensee plans t� use the Defueling Test Assembly 

or similar mock-ups to provide training on defueling equipment. In addition, 

a research reactor or a simulator may be used to conduct training in 

theor�tical funda�entals and operating characteristics. 

The program also describes the administration of the program. This section 

contains the p�ogram presentation which includes: OJT and classroom 

training; use of qualified instructors and approved lesson plans. This 

section also includes evaluation criteria for OJT, written examinations 

during the classroom phase of the training program and the final examination. 

Final examination criteria is ao: overall average and 70� in individual 

sections. In addition, the final examination ir·ludes a two phase oral 

examination. One phase includes a �walk-through" evaluation and the second 

phase includes a �board" evaluation by the Training and Operations Depart�ent 

personnel. 
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4. Regualification Training 

T�c FP�oo progra� also contains requalification training. !n addition to the 

program objectives and description, the program includes the following 

elemc�ts: 

a) Preplanned lecture series which includes lecture topics, attendance 

requirements, use of lesson plans, instructor qualifications and the 

lecture series evaluation process. 

b) S�ills training and evaluation which consist of reactivity manipulations 

including loading fuel into canisters, movement of canisters to storage 

outside th� reactor vessel and tr�nsfer of canisters to storage racks in 

the fuel handling building. In a�dition to reactivity manipul�tions, 

the program requires participation in abnormal/emergency drill 

exercises. FHSRO performance and competency are periodically evaluated. 

Provision for remedial training is also included •n the program. 

c) The skills training participation portion of the program consists of 

on-shift review of selected operational experiences and changes to the 

facility. The selected operational experiences are developed from 

licensee event reports, and industry significant event reports. Also 

included is a continuing system of review cf defueling equipment 

changes, equipment modifications, procedure and technical specification 

changes. Provisions are included to disseminate new or revised 

information on a short term basis. 

d) An annual requalification examination is also included in the program. 

The annual examination consists of a written and oral examination 

administered to all licensed personntl. Topics in the written 

examination include: theory and principles of fuel criticality; heat 

transfer. fluid flow and thermodynamics; defuellng facilities and system 

design; operating characteristics; ir.stru��ntation and control and 
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protection systems; applicable portions of 10 CF� Chapt�r I; no�a1/ 

abnorr1a 1 , emergency and admi r. i strati ve procedures; techn i ca 1 

spPciflcations urd indus�ry operatin� e>p�rience. �l�o inclu�ed is the 

written examin�tion administratlcn and passing grade cr1teria (SO: 

overall and 70� in any section). The oral e�amination covers topics 

�imilar to those in the written examination an� include examination 

administration and gr�de crtteria. 

e) Special retraining programs are nlso included in the program. This 

segment provides accelerated training for individuals �ho have exhibited 

deficiencies in the annual written or oral examination or significant 

deficiencies in performance cf 1 icensed duties·. Provisions for 

retraining personnel who have been in an inactive status are also 

included in this segment of the program. 

f) The on-the-job training and certification segments of the program 

contain provisions for new systems training or any problem areas 

identified during the defueling process. These segments provide for 

develo�ment of OJT task list for new systems as well as the 

examination/certification before these systems are used in the defueling 

process. 

5. Staff's Evaluation 

The staff's evaluation of the FHSRO training program utilized criteria 

contain�d in Section 13.2 of �URfG-0800, "Standard Review Plan." In 

addition, the staff also included the principle eleh.ents of the March 20, 

1985, Commission Policy Statement on Training and Qualification of Nucle�r 

Power Plant Personnel in the review of this program. The rational to include 

the Policy Statement on Training and Qualifications was to assure that the 

licensee would use a more defined methodology to determine operator training 

needs. 

l 
l 
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The licensee response to the RAI of �pril 25, 1925, included the method used 

to �efine operator training needs. The licensee 1s developing the FHSPO 

orr:r�T util!Zlrg tl� Tr�inin� �"� E��catlCn r�ra�t�Fr" �rocecure, "Training 

S.t�tem Ce·1elop�ent Process" (TSO), €200-AO�-ZC82.01. The TSO process 

contairs similar eler.ents as these descr1bed in the �arch 20, 1985, 

Comnission Policy Stater:'ent on Training and Qualification of Nuclear Power 

Plant Personnel. Since the defueling of TMI-2 will be a unique project, the 

staff concurs in the use of the TSD process to develop operator training 

needs and provide r.ecessary fcedbac� irto the FHSPO training program. 

The staff concludes that the FHSRO rcplac�r:'ent and requalification program 

and GPUN's response to the Apr1l 25, 1985, relati\e to training program 

content is acceptable. The program should adequately prepare candidates to 

�c licensed as a senior operator limited to fuel handling under 

� 50.54(M)(2)(1V), 10 CFR 55 and Appendix A of 10 CFR 55. The staff requests 

the additional conditions in the replacement and rer.ualification programs: 

1} As new or revised SERs are developed by the licensee, and approved by 

the NRC, the training program will be maintained up-to-date and licensed 

personnel inforrr:ed of new or revised safety issues. 

2} As new or revised OJT tasks are developed, th� licensee will keep the 

program current and available for NRC inspection. 

�) Before the start of a new pt.ase of defueling, GPUII will notify the staff 

of :he training and qualification schedule for FHSRO as contained in 

Sect1on 8.6 and 8. 7 of �he requalification program. 

Condition 1 is necessary to ensure that FHSROs continue to understand the 

def�eling proc�ss at TMI-2. Since defueling of T�J-2 is a first time 

process, changes ar� e1pected. There fore, SERs developed or revised by the 

1 i ccnsee and cpproved by the fiRC provide the techn i ca 1 basis for FHSROs to 

raln�ain �ualif1caticns. The t�c additional con�itirrs ensure th�t new or 
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revfstd OJT tas�s are Lept current and that tbe �RC st�f� �ay �onitor 

additional training and certif1cation by the l1censee. 

i�e staff dlso includes the fo llo�ing interprttctlon of the requalification 

program: 

a) Due to the limited nu�ber of abnormal and emergency procedures assigned 

to the FHSRO position, Section 3 (d) of Appendix A, 10 CFR 55, may be 

acco�plished in the Lecture Series and in the S�ills Training and 

Evaluation portion of the program. 

b) Section 8.6, «on-the-Job Training,« may al$0 include classioom 

instruction in addition to those tasks identified as OJT. 

6. Upgrading of Reactor Operator and Senior Reactor Operator Qualifications 

(Item I.A. 2.1 of NUREG-0737) 

During the rtview process. the staff determined that Item J.A.2.1 of 

NUREG-0737 should also apply to the T�l-2 FHSRO training program. Item 

I.A.2.1 contains revised criteria for training and licensing of personnel. 

The revised criteria was transmitted to all licensees in a March 28, 1980. 

letter from H. R. Denton. Since th� FHSRO position and training program is 

unique to TMI-2, so�e of the criteria is not applicable. The following 

contains the revised criteria, a summary of the program including GPUII 

correspondence and the staff's evaluation. 
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A. ELIGIElllTY REQUIPE ��TS TO BE �D�l�ISTEREO AN EXA�I��TION 

a) Applicants for SRO license to have four years of power plant 

experience. 

b) �pplicants for SRO license shall have held an operator's license 

for one year. 

The FHSRO program requires three years experience in operations or support of 

operations. FIISRO candidates are also required to have one year of 

supervis)ry exper1ence. In the July 26, 1985, letter, GPVN states that the 

FrSRO position is significantly reduced in scope and responsibility than that 

of a SRO. In addition, the FHSRO e1perience requirements cannot be 

substituted by academic or related training as they may be for SRO 

candidates. 

Since FHSRO are limited to defueling operations, the experience requirements 

need not be as stringent as those for SRO. The staff concludes that the 

three years experience including one year as in a supervisory position 

provides an adequate background for candidates to enter an FHSRO training 

progpam. GPUN, in a letter of May 20, 1985, has also described the shift 

staffing during defueling. The staffing includ�s a Recovery Operations Field 

Engineer, an e1perienccd SRO in the control room and specially trained 

equiph.cnt operators. Therefore, FHSROs have nmple technical and supervisory 

personnel readily available should problems arise. 

2. Training 

a) SPO applicants shall have three months of shift training as an 

C)tra �an on shift. 
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ln the July 26, 19£5, letter, GPV� has provi�ed an update of the 

on-shift training, 2dditional training in use of defueling 

equip��nt and participatirn 1n enuip-er.t testirg. The actual tir.e 

tn co�plete the initial pha�e of the OJT on-shift program was about 

. •  o month�. This phase included chec�outs in: administrative, 

abr.c�mal and emergency procedures; radiological controls and plant 

systems interfacing with defueling activities. As actual systems 

have been fabricated, add1tional OJT has been deveioped. 

Cowpletion of this phase which includes use of the Defueling Test 

Assembly is scheduled to be co�pleted abo�t mid-August. In 

addition, various FHSROs have been involved with development and 

vendor testing of special defueling equip�ent. 

The staff concludes that the FHSRO on-shift training, �JT on 

defueling equipment and participation in equipment development and 

testing adequately r.eets the intent of on-shift training for FHSRO. 

b ) RO applicants shall have three monthS training as an extra man on 

shift. This criteria does not apply since the FHSRO is a unique 

position and there are no licensing provisions for RO limited to 

fuel handling. 

c) Training programs shall be modified, as necessary, to provide: 

1) Trdining in heat transfer, fluid flow and thermodynamics. 

2) Training in the use of installed plant systems to control or 

mitigate an accident in which the core is severely da�aged. 

3) Increased emphasis on reactor and plant transients. 

The training program objectives include fundamentals of fluid flow, 

heat transfer and thermodynamics which should enable the candidate 

to evaluate fuel handling and support operations performance by 

means of available rronitoring device5. Tterefore, the FHSRO 

trainino progra� �r-ets this criteria. 
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Training in the use of installed plant systems to mitigate an 

accident does not apply to the FHSRO program. 

ln the July 26. 1985, letter, GPUU provided inforwation relative to 

the FHSRO training on reactor and plant transients. In addition to 

the OJT training in abnormal and emergency procedures relative to 

defueling activities, FHSROs participated in a three dJy program 

utilizing the Pennsylvania State University Reactor. Experiments 

conducted during this period included possible transients involving 

the reactor core in its present state. The staff concludes that 

the program has incorporated postulated defueling transients using 

a combination of classroom, experiments and OJT, thereby meeting 

the intent of this criteria. 

d. Training center and facility instructors who teach systems, 

int�grated responses, transient and simulator courses shall 

demonstrate their competence to t;RC by successful completion of a 

senior operator examination. 

The FHSRO program contains this criteria. In addition, "guest" 

instructors who have expertise in various new systems or subject 

area may perform this function. Guest instructors are approved by 

the Operator Training �anager or the �anager, Plant Training. 

e. Instructors shall be enrolled in appropriate rcqualification 

programs to assure they are cognizant of current operating history, 

problems, and changes to procedures and a�ministrative limitations. 

All licensed or certified instructors are required to participate 

in applicable requalification programs. The staff reviewed GPUU 

Procedure, "Operator Training Instructor Indoctrination/ 

.Qualification Training Program," 62 10-AOM-2610.02 on July 28, 1983, 
and found it acceptable. 
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3. racllity c�rtification• 

Cfrtlflcitlons co��leted rur§uint to Sec:icrs 5S.l0!�)(6) an� �5.33a(4) 
dnd (5) of 10 CFR Part 55 shall be signed by the highest level of 

corporate nanagement for plant operation (for c�affiple, Vice President 

for Operations). 

The licensee's procedure. "Requirements for Certification of Candidates 

for �RC licenses," �210-�DH-2510.01 and the current �RC license 

Application (NRC Form 398) contains this feature. 

B. t:RC EXAMINATIONS 

The H. R. Denton letter informed licensees of a new category in licensing 

c•aminations; time limits and revised passing grades for written examination; 

the requirement of an operating test for SRO applicants and permission from 

the applicants to inform facility management of examination results. 

The increased scope of examinations have been further �odified and are 

contained in NUREG-1021 "Operator licensing Examiner's Standards." 

Permission to notify facility management of examination results is also 

contained in URC Form 398. 

The TMI-2 FHSRO program is in agreement with passing grades and other 

criteria contained in this section of the H. R. Denton letter. 

C. REQUAl!FICATIOU PROGRA�S 

1. Content of the licensed operator requalification programs shall be 

modified to include i"struction in heat transfer, fluid flow, 

thermodynamics and mitigation of accidents 1nvolving a degraded 

core. 
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�e FHSRO requalification program has prov1s1ons for in�truction in 

the subjects of neat transfe�. fluid flow and thermodynamics. 

r�aining in mitigating accid�nts iPvolving a degraded core is not 

applicable for the FHSRO program. 

2. The criteria for requiring a licensed individual to participate in 

accelerated requalification shall be modified to be consistent with 

the new passing grade for issuance of a license; 80� overall and 

lOt each category. 

The FHSRO requalification program contains the revised passing 

grades. 

3. Programs should be modified to require the control manipulations 

listed in Enclosure 4. Normal control manipulations. such as plant 

or reactor start-ups. must be performed. Control manipulations 

during abnor�al or emergency operations must be walked through 

with. and evaluated by. a member of the training staff at a 

minimum. An appropriate simulator may be used to satisfy the 

requirements for control manipulations. 

Since the FHSRO program is limited to fuel handling. the 

manipulations in Enclosure 4 do not apply. The FHSRO 

requalification program contains the requirements for 10 

manipulations relating to fuel handling ov�r the two year period of 

the license, thereby meeting the requirements of Appendix A of 

10 CFR Part 55. FHSROs also participate in preplanned training 

exercises which involve various defueling abnormal and emergency 

procedures. The�e exercises are also evaluated • .  Therefore. the 

FHS�O program ffieets the intent of ddditional exercises contained in 

this criteria. 
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D. LO�G RA�GE CRITERIA AND/OR REQUIREKE�TS 

Tt.e criteria cct·�c:int!d in this S"Ction .;ddn:s::cs Shift Supervi�cr educaticr. 

requiretr.ents; aodltional sin.ulator training and t'ercises; eligibility 

requirements for instructors; NRC admjnistered exaninations at simulators and 

the annual requalification examination. 

The long range criteria for education requirements, simulator training and 

evaluation have not been implemented; therefore, need not apply for FHSRO. 

The NRC intends to monitor FHSRO performance and GPUN evaluation on a 

continuing basis. GPUN instructor eligibility requirements have been 

reviewed in previous evaluations and found acceptable. 

Staff Evaluation of Item I.A.2.1 

With the exception of criteria not relative to FHSRO training, the staff 

concludes that the program meets the criteria or intent for all items 

contained in the H. R. Denton letter of March 28, 1980. 
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