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ABSTRACT 

T h i s  r e p o r t  documents the p o l i c i e s  and procedures  of the  

Maintenance Management Department i n  t h e  Ins t rumen ta t ion  and Con t ro l s  

D iv i s ion  a t  Oak Ridge Nat iona l  Laboi-atory, and i d e n t i f i e s  a p p l i c a b l e  DOE 

g u i d e l i n e s  and requi rements .  

Th i s  report a lso describes a data base program, Maintenance 

Accoun tab i l i t y  Jobs and Inven to ry  Cont ro l  ( M A J I C ) ,  a work o rde r  system 

developed in-house f o r  the  c o l l e c t i o n  of data on work r e q u e s t s ,  work 

ass ignments ,  work r e p o r t  summaries, equipment r e c o r d s ,  and manpower and 

materials c o n t r o l .  The MMD MAJIC data base program i n c l u d e s  a c o s t  

accumulat ion and r e p o r t i n g  sys t em for c o s t  c o n t r o l ,  i n fo rma t ion  f o r  

q u a n t i f y i n g  performance measurementa and improvements, and engineered  

time s t a n d a r d s  (as a t o o l  fo r  j ob  p lann ing)  t o  provide  more accurate and 

reliable p reven t ive  maintenance and c a l i b r a t i o n  performance measurements. 

The MMD p o l i c i e s  and procedures  descr ibed are designed t o  comply 

w i t h  a p p l i c a b l e  ORNL programs such as s a f e t y ,  o p e r a t i o n a l  s a f e t y  

r equ i r emen t s ,  q u a l i t y  a s su rance ,  r e a c t o r  personnel  q u a l i f i c a t i o n  and 

t r a i n i n g ,  emergency preparedness ,  ard maintenance of DOE-owned r e a c t o r s ,  

V 





1 .  INTRODUCTION 

The o b j e c t i v e  of t h i s  document is t o  h igh l igh t  t h e  o r g a n i z a t i o n  and 

key  a c t i v i t i e s  of t h e  Maintenance Management Department (MMD) of t h e  

ORNL Ins t rumen ta t ion  and Con t ro l s  D iv i s ion .  The MMD provides  products  

and s e r v i c e s  t o  d i v i s i o n s  throughout  ORNL as well as t o  t he  three 

eng inee r ing  s e c t i o n s  wi th in  t h e  I & C  Div is ion .  The Department 's  purpose 

is t o  f u r t h e r  t h e  mission of  Oak Ridge Nat iona l  Laboratory through 

o p e r a t i o n  of an ins t rument  ma in tenawe  program that  w i l l  provide 

e f f e c t i v e  maintenance, f a b r i c a t i o n ,  mod i f i ca t ion ,  i n s t a l l a t i o n ,  

c a l i b r a t i o n ,  t e s t i n g ,  repa i r ,  and o p e r a t i o n  of ins t ruments  and c o n t r o l s .  

The Department con t inuous ly  seeks t o  improve management s y s t e m s ,  

reduce c o s t s ,  improve communications w i t h  cus tomers ,  and provide 

e f f e c t i v e  employee t r a i n i n g .  

The department c o n s i s t s  of a Department Head, two General 

Supe rv i so r s ,  t e n  s p e c i a l t y  groups,  each with a c raf t  s u p e r v i s o r ,  and an 

informat ion  p rocess ing  group (see f u n c t i o n a l  o r g a n i z a t i o n  c h a r t  i n  

Sec t .  5 ) .  In  1986, the  t o t a l  Department s taff  was approximately 

130 persons  and t h e  gross MMD budget, was i n  excess  of $6 m i l l i o n .  

1.1 POLICY STATEMENT 

To improve t h e  e f f e c t i v e n e s s  of the  Maintenance Management 

Department i n  suppor t  of the programs and p o l i c i e s  of Oak Ridge Nat iona l  

Labora tory ,  MMD es tabl ishes ,  ma in ta ins ,  and upgrades f u n c t i o n a l  

s p e c i a l t y  groups wi th in  t h e  Department as needed. MMD r e e v a l u a t e s  t h e  

makeup and s p e c i a l t i e s  of these groL.ps p e r i o d i c a l l y  t o  ensu re  t h a t  t h e  

needs of t h e  Divis ion and Laboratory are being met i n  an e f f e c t i v e ,  

economical manner. I n  g e n e r a l ,  c ra f t smen are given o p p o r t u n i t i e s  fo r  

pe r sona l  and p r o f e s s i o n a l  growth i n  o r d e r  t o  i n c r e a s e  the i r  e x p e r t i s e  

and provide  the  best p o s s i b l e  s e r v i c e  t o  our customers  as well as t o  

develop cand ida te s  f o r  promotion t o  t h e  p o s i t i o n s  of Engineer ing 

Technologis t  and Superv isor .  It  is a l so  MMD p o l i c y  t o  work c l o s e l y  w i t h  

t h e  three eng inee r ing  s e c t i o n s  i n  t h e  Ins t rumen ta t ion  and Con t ro l s  

D iv i s ion  t o  our mutual b e n e f i t .  Management by o b j e c t i v e  is endorsed and 

encouraged. Each employee is encouraged t o  make d a i l y  and long-term 



2 

personal  work p l a n s  i n  suppor t  of t he  o v e r a l l  mission of the I&@ 

Div i s ion  and e f f i c i e n t  o p e r a t i o n s .  

1.2 POLICY DOCUMENTS 

The Maintenance Management Department has t h e  r e s p o n s i b i l i t y  t o  

perform t h e  a c t i v i t i e s  described i n  t h i s  document under t h e  o v e r a l l  

guidance of DOE and ORNL d i r e c t i v e s .  

The primary a p p l i c a b l e  documents are DOE Order 4330.4, ERMQ-0004, 

and Cont rac t  No. DE-AC05-840R21400. 

Order 4330.4 covers  both  real  p rope r ty  and equipment because 

c u r r e n t  c o n t r a c t o r  management sys t ems  cover  maintenance of a l l  p r o p e r t y ,  

real  o r  o therwise .  

ERHQ-0004 is the DOE Maintenance Managers' Guide developed f o r  

t h o s e  o r g a n i z a t i o n s  r e s p o n s i b l e  for  maintenance and related s e r v i c e s  

r e q u i r e d  t o  suppor t  DOE'S  multiprogram l a b o r a t o r i e s ,  energy research 

c e n t e r s ,  and s p e c i a l i z e d  program i n s t a l l a t i o n s .  Although not  a 

d i r e c t i v e  i n  n a t u r e ,  t h e  guide does r e p r e s e n t  DOE'S view of the b a s i c  

e lements  needed t o  comply with the  p o l i c i e s  and o b j e c t i v e s  of DOE. 

Con t rac t  DE-AC05-840R21400, qtOak Ridge Opera t ions  Award Fee 

Determinat ion P lan  , ( I  states under Q u a l i t y  and Maintenance t h a t  

"1. The maintenance management program e f f e c t i v e l y  and e f f i c i e n t l y  

uses t h e  e lements  o u t l i n e d  i n  ERDA ERHQ-0004, 'Maintenance 

Managers ' Guide, December 1976, " and 

"3. The maintenance management program meets t h e  requi rements  of 

DOE Order 4330.4 and OR Order 4330.4.'' 

I n  a d d i t i o n  t o  t h e  above,  t h e  MMD is guided by the basic 

requi rements  of ANSI/ASME NQA-1, t h e  basic q u a l i t y  a s su rance  document 

as adopted by ORNL. 

1 .3  APPLICABLE ORNL AND DOE PROGRAMS 

1.3.1 Safety 

The MMD complies w i t h  ORNL s a f e t y  s t a n d a r d s .  A copy of the ORNI, 

Safety Manual w i l l  be k e p t  i n  each s u p e r v i s o r ' s  o f f i c e  and i n  t h e  

Department off i c e .  



3 

1.3.2 Reactor Personnel  Q u a l i f i c a t i o n  and Trainir-q 

The MMD complies w i t h  DOE Order 5480.1A, Chapter V I ,  "Safety of 

Department of Energy-Owned Reactorsrr  t o  meet q u a l i f i c a t i o n  and t r a i n i n g  

r equ i r emen t s  f o r  maintenance of r e a c t o r  i n s t r u m e n t a t i o n  i n  accordance 

wi th  A N S I / A N S  S tandard  3.1. Programs, p l a n s ,  and r e c o r d s  w i l l  be kept 

on f i l e .  

1.3.3 Opera t iona l  Safety Requirements ( O S R )  

The MMD complies w i t h  DOE Order 5480.1A, Chapter  V ,  "Safety of  

Nonreactor Nuclear Faci l i t ies  ,+l  t o  meet a l l  ins t rument  maintenance and 

personnel  t r a i n i n g  requi rements  f o r  each n u c l e a r  f a c i l i t y .  Programs, 

a c t i o n  p l a n s ,  and r e c o r d s  are kept on f i l e  i n  the  Department o f f i c e .  

1.3.4 Q u a l i t y  Assurance 

The MMD complies with the  ORNL Q u a l i t y  Assurance Program, which is 

based on ANSI/ASME NQA-1-1983. A ccpy of the  ORNL Q u a l i t y  Assurance 

Manual and a copy of I & C  Div i s ion  Q u a l i t y  Assurance Opera t ing  Procedures 

are kept  i n  each  s u p e r v i s o r ' s  o f f i c e  and i n  t h e  Department o f f i c e .  

Forms and r e c o r d s  are kept  by the I&C Q u a l i t y  Assurance Coordina tor .  

1.3.5 Emergency Preparedness  

The MMD complies w i t h  t h e  ORNL Emergency Plan by p repa r ing  f o r  

emergency s i t u a t i o n s  t o  minimize material l o s s  and pemona l  i n j u r y .  A 

copy of the Local Emergency Manual is k e p t  on f i l e  i n  t h e  Department 

o f f  ice. 

1.3.6 Supplemental  Maintenance P l a n s  - 
The MMD develops supplemental  p l ans  t o  assist o p e r a t i n g  d i v i s i o n s  

and e n s u r e  the  a v a i l a b i l i t y  and t i m e l y  d e l i v e r y  of systematic ins t rument  

maintenance s e r v i c e s .  

1.3.7 Tra in ing  

The o b j e c t i v e  of the  MMD t r a i n i n g  program is t o  provide t r a i n i n g  

for maintenance personnel  t o  keep  ab-east of changing t echno log ie s  and 

techniques  by con t inuous ly  updat ing  t h e  t e c h n i c a l ,  a d m i n i s t r a t i v e ,  and 
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management s k i l l s  needed t o  ma in ta in  in s t rumen ta t ion  and c o n t r o l s  

th roughout  Oak Ridge Na t iona l  Laboratory and o the r  areas as ass igned .  

I t  is the  further i n t e n t  of the t r a i n i n g  program t o  provide t r a i n i n g  and 

informat ion  on procedures  and p r a c t i c e s  as r e q u i r e d  or b e n e f i c i a l  t o  

o p e r a t i o n  of the MMD. 

1.3.8 Reactor Maintenance 

To comply w i t h  DOE Order 5480.1A, Chapter V I ,  "Safety of Department 

of Energy-Owned Reactors"  wi th  r e g a r d  t o  the  maintenance of 

in s t rumen ta t ion  i n  r e a c t o r  f a c i l i t i e s ,  t h e  MMD fo l lows  a s y s t e m a t i c  

method of maintenance by t r a c k i n g  ins t rument  repa i r ,  rep lacement ,  

c a l i b r a t i o n ,  and o t h e r  maintenance f u n c t i o n s  and documenting each 

a c t i v i t y .  The MMD coord ina te s  its r e a c t o r  maintenance f u n c t i o n s  with 

the  Reactor Systems S e c t i o n  o f  the  I & C  Div is ion .  



2. RECORDS SYSTEMS 

2.1 WORK ORDER SYSTEM 

The Maintenance Management Department has es tab l i shed  a fo rma l ,  

we l l -de f ined  i n t e r a c t i v e  j o b  management system t o  f ac i l i t a t e  uniform 

c o l l e c t i o n  of work r e q u e s t  da ta ,  assignment o f  w o r k ,  p r e p a r a t i o n  of work 

r e p o r t  summaries, and c o n t r o l  of manpower and materials. The system 

c o n s i s t s  of a 1032 da ta  base program, developed in-house,  e n t i t l e d  

Maintenance A c c o u n t a b i l i t y  Jobs  and Inven to ry  Con t ro l  (MAJIC). The 

primary goal of t h i s  new system, whfch came on l i n e  i n  1986, is t o  

e n s u r e  t h a t  data are a c c u r a t e  and are c o l l e c t e d  i n  a t i m e l y  manner t o  

p rov ide  re l iab le ,  traceable maintenance in fo rma t ion .  MAJIC is an  

upgraded v e r s i o n  of two o l d e r ,  s e p a r a t e  data systems. The Maintenance 

In fo rma t ion  System (MAINS) was a F o r t r a n  batch i n v e n t o r y  system f i r s t  

put  on l i n e  i n  1976. In 1978 a 1022 data base j o b  c o n t r o l  system (JCS) 

was developed and put  on l i n e .  These earlier s y s t e m s  were s t a t e  of the  

a r t  a t  t h e  time t h e y  came on l i n e ,  hu t  t h e y  were n o t  compat ible  f o r  

i n fo rma t ion  s h a r i n g .  MAJIC combines the  best f e a t u r e s  of each of t he  

older sys t ems  and adds  t h e  f l e x i b i l i t y  o f  r e l a t i o n a l  c a p a b i l i t y .  

The o b j e c t i v e  of t h i s  j o b  management s y s t e m  is t o  provide a t o o l  

t ha t  w i l l  a i d  i n  work p l ann ing  and schedu l ing ,  c o s t  c o l l e c t i o n ,  and 

equipment maintenance h i s t o r y  as  well as p rov id ing  a basis fo r  r e p o r t i n g  

j o b  backlogs, j o b  s t a t u s ,  and work performance. Every j o b  r e q u e s t e d  o r  

scheduled w i l l  be described and documented by a work r e q u e s t ,  which is 

g e n e r a t e d  a t  t h e  shop l e v e l  by a Technician or  a Techno log i s t .  A work  

r e q u e s t  normally w i l l  be w r i t t e n  on a s t a n d a r d  form f o r  la ter  e n t r y  i n t o  

the  data base, bu t  may be e n t e r e d  d i r e c t l y  i n t o  t h e  MAJIC system through 

a l o c a l  t e r m i n a l .  Each work r e q u e s t  must be accompanied by a v a l i d  w o r k  

o r d e r .  I n  some cases a b l anke t  or  open-end work o r d e r  w i l l  be used t o  

e x e r c i s e  c o n t r o l  more e f f i c i e n t l y  on long-term work. 

The MAJIC o p e r a t i n g  procedures  'are descr ibed  i n  a separate manual 

e n t i t l e d  "Operat ing Procedure Manual for I & C  Div i s ion  Maintenance 

5 
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Management Department.v1 An example of the work request currently used 

by MMD is included in Sect. 5. 

2.2 MATERIAL CONTROL 

Another objective of the MMD is to provide documentation for and 

physical control of material needed in the performance of MMD work, The 

material control system will assist craft supervisors in inventory 

management and control over components and purchased parts and 

assemblies used in the fabrication, modification, installation, 

calibration, operation, maintenance, and repair of instrumentation at 

ORNL a 

The MMD complies with quality assurance ( Q A )  and operating safety 

requirements (OSR) of special ORNL programs for critical component 

identification and inventory control under the supervision of MMD 

management. Formal job planning includes provision for special 

inspections; for shipping, handling, and storage; and for compliance 

with Q A  requirements associated with materials. 

Control of bench stock inventories is typically the 

responsibility of craft supervisors. The MMD computerized data bases 

accumulate material costs and maintain up-to-date bench stock inventory 

and location information. 

For many routine material needs the ORNL Stores system permits IStC 

direct access to information in the ORNL Materials Management System 

(MMS) data base. Needed parts not available from bench stock or from 

ORNL Stores will be obtained from outside sources through the Martin 

Marietta purchasing organization. 

2.3 EQUIPMENT RECORDS 

Equipment records will be maintained as specified in the MMD 

Inventory System document using the MAJIC data base program. 

The inventory system is designed to enable the Instrumentation and 

Controls Division to operate at a high level of proficiency and meet the 

requirements of the QA Program, DOE directives, and ORNL Standard 
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Practice Procedures. 

t h e  I&C D i v i s i o n  i n  i ts  maintenance f u n c t i o n ,  it is a v a i l a b l e  as a 

service t o  other ORNL d i v i s i o n s .  

Although t h e  i n v e n t o r y  system is used mainly by 

A l l  i n s t rumen t s  for which I&C has maintenance or a d m i n i s t r a t i v e  

r e s p o n s i b i l i t y  are to be i d e n t i f i e d  w i t h  a barLcoded ORNL p r o p e r t y  or 

I&C Maintenance number and are s u b j e c t  t o  i n v e n t o r y  system requi rements  

as documented i n  the Inven to ry  System Document Manual. 

o b j e c t i v e s  of the i n v e n t o r y  system we ( a )  t o  ma in ta in  an up-to-date 

l ist of i n s t r u m e n t s ,  (b) t o  ma in ta in  a h i s to ry  of each ins t rument  

i n c l u d i n g  Its maintenance and c a l i b v a t i o n  records, (e )  t o  provide  

s y s t e m a t i c  recal l  for  c a l i b r a t i o n  and programmed maintenance,  ( d )  t o  

provide  scheduled maintenance and recall for special programs or 

f a c i l i t i e s ,  (e )  to i d e n t i f y  those ins t rumen t s  t h a t  r e q u i r e  the most 

maintenance i n  a q u a r t e r ,  (f) t o  i d e n t i f y  problem areas and h e l p  j u s t i f y  

m o d i f i c a t i o n  or replacement  a c t i o n ,  and ( g )  t o  i d e n t i f y  t h e  t e n  most 

c o s t l y  items i n  t he  inven to ry  i n  terms of maintenance c o s t s  t o  ass i s t  i n  

management d e c i s i o n s  about  equipment;. The system also provides  

summarized maintenance in fo rma t ion  tha t  w i l l  improve maintenance 

e f f i c i e n c y  by p rov id ing  s t a f f  with h i s t o r i c a l  data. 

The primary 



3. JOB SCHEDULING AND CONTROL SYSTEMS 

3.1 FORMAL JOB P L A N N I N G  

Formal job planning in the Maintenance Management Department ranges 

from executing a maintenance work request for small jobs accepted over 

the phone to very detailed planning efforts including PERT charts, Q A  

plans, site visits, and checklists for complex jobs. 

Recognizing the benefits to be gained by freeing instrument 

technicians from detailed job planning to fully utilize their technical 

skills, and realizing the need for a high degree of flexibility in 

carrying out responsibilities, the MMI) uses shop supervisors, with the 

assistance of Senior Engineering Technologists and the aid of computer 

systems, to plan and control maintenance activities. 

The techniques and resources developed, implemented, and upgraded 

have proven both successful and economical from a number of standpoints: 

The maintenance work request is cost effective and flexible as a 
planning tool for  small jobs. 

Status reports are available as an aid to planning daily 
activities. 

Efficient use of the weekly salaried technician gives the 
craft supervisor added time to adequately supervise shop 
activities as well as providing a career opportunity for highly 
trained and motivated technicians. 

Implementation of the Engineering Support Shop as a new resource 
of the Maintenance Management Department for large, complex 
planning efforts is indicative of MMD management's commitment to 
and support of the effective use of resources. Department 
management seeks to continually customize and refine its 
response to an ever-changing work environment. 

3.2 JOB SCHEDULING 

The work of the MMD is in the areas of electronics and instrument 

maintenance and is performed primarily by instrument technicians. 

Typically, requests for services come to the maintenance supervisor, who 

makes j o b  assignments based on shop workload and the needs of the 

requestor. Exception reports and status reports can be generated at the 



r e q u e s t  of s u p e r v i s o r s  o r  MMD s ta f f  t o  monitor j o b  s ta tus ,  j o b s  not  ye t  

started and j o b s  t h a t  are behind schedu le  o r  exceed their  estimated 

cost. Based on these reports, the  needs of the r e q u e s t o r ,  and the 

workload of t h e  maintenance shops ,  s chedu les  w i l l  be modif ied t o  provide 

opt imal  s e r v i c e  t o  a l l  Maintenance Department customers.  If t h e  

workload of a p a r t i c u l a r  maintenance shop i n c r e a s e s  unexpectedly,  

t e c h n i c i a n s  are s h i f t e d  t e m p o r a r i l y  from shop t o  shop t o  balance 

workloads and meet f l u c t u a t i n g  demands. Such reass ignment  of 

t e c h n i c i a n s  reduces Department overhead,  p rov ides  c r o s s  t r a i n i n g  f o r  

t e c h n i c i a n s ,  and resul ts  i n  less downtime f o r  the customer.  

For some large j o b s ,  t h e  MMD Engineer ing Support  Shop w i l l  

c o o r d i n a t e  p lanning  w i t h  I&C personnel  and r e p r e s e n t a t i v e s  from o the r  

ORNL d i v i s i o n s .  Using PERT charts and cr i t ical-path schedu l ing ,  QA 

p l a n s ,  and o t h e r  p lanning  t echn iques ,  t he  MMD is able t o  c o n t r o l  and 

monitor  t he  p rogres s  and c o s t  of each j o b ,  t hus  ensu r ing  a smooth, 

cont inuous  f low of work. 

3.3 BACKLOG CONTROL 

The r e l i a b i l i t y  of ins t ruments  a f f e c t s  the l e v e l  of work  

accomplished by many s t a f f  members throughout  ORNL. For t h i s  r e a s o n ,  

MMD places a high p r i o r i t y  on prompt r e p a i r  of f a i l ed  ins t rumen t s  and 

t h u s  keeps t h e  backlog of such  j o b s  t o  an a b s o l u t e  minimum. The MMD 

a l s o  s u p p o r t s  many d i v i s i o n s  having c r i t i c a l  o p e r a t i o n s  t h a t  run 

cont inuous ly  and theref o re  cannot a f f o r d  t o  have equipment o f f - l i n e  

even for  system checks.  An ins t rument  f a i lu re  might h a l t  a p r o j e c t  or 

exper iment ,  caus ing  schedu l ing  de lays  or c o s t  over runs  and p o s s i b l y  

posing an envi ronmenta l ,  sa fe ty ,  or ,security hazard .  Maintenance 

a c t i v i t i e s  are t h e r e f o r e  scheduled based on t h e  needs of t h e  va r ious  

o p e r a t i n g  d i  v i  si ons o r  l a b o r  a t  or  y e xper i ments and known equi  pmen t 

re1 i a b i l  i t y . 
The MMD backlog p r i m a r i l y  i n c l u d e s  p reven t ive  maintenance,  

c a l i b r a t i o n ,  and o t h e r  r o u t i n e  t a s k s .  Smoothing t h e  schedu l ing  of MMD 

personnel  between slack and crisis pe r iods  is accomplished, i n  p a r t ,  by 

e f f i c i e n t  s chedu l ing  of backlog work. 



3.4 JOB PRIORITY SYSiEM 

The MMD j o b  p r i o r i t y  system was e s t a b l i s h e d  t o  c a r r y  o u t  t h e  

a s s igned  t a s k s  of t h e  Maintenance Management Department i n  a n  o r d e r l y  

manner. Seve ra l  f a c t o r s  are cons ide red  i n  a s s i g n i n g  job  p r i o r i t i e s :  

( 1 )  urgency (consequences of delayed r e p a i r s ) ,  ( 2 )  per sonne l  

r equ i r emen t s ,  and (3)  MMD p r i o r i t i e s .  

The r e q u e s t o r ,  or  t h e  r e q u e s t o r  and a p p r o p r i a t e  MMD s t a f f  members, 

e v a l u a t e s  t h e  e f f e c t s  of delayed r e p a i r s  on ( 1 )  human hea l th  and safety,  

( 2 )  s e c u r i t y ,  ( 3 )  programmatic needs ,  ( 4 )  p r o t e c t i o n  of data ,  and 

( 5 )  downtime. 

The r e q u e s t o r  and the  MMD s u p e r v i s o r  work t o g e t h e r  t o  s e t  j o b  

p r i o r i t i e s .  Work r e q u e s t s  are c a t e g o r i z e d  as fo l lows :  

1 .  Emergency maintenance: Work r e q u i r e d  immediately fo r  hea l th ,  
s a f e t y ,  s e c u r i t y ,  programmatic needs,  p r o t e c t i o n  o f  da ta ,  o r  
r e d u c t i o n  of downtime. 

2. Breakdown maintenance: Work r e q u i r e d  t o  r e p a i r  f a i l e d  
e qui  pmen t . 

3. P reven t ive  maintenance: Work scheduled i n  advance and 
performed on a r o u t i n e  basis. 

4. C a l i b r a t i o n  maintenance: C a l i b r a t i o n  work scheduled i n  
advance and performed on a r o u t i n e  basis. 

5. Scheduled work: Work scheduled f o r  completion i n  a t i m e l y  
manner w i t h  respect t o  f a c i l i t y  o p e r a t i o n s  or  o t h e r  f a c t o r s .  

Ca tegor i e s  are es tab l i shed  t o  f a c i l i t a t e  s e t t i n g  p r i o r i t i e s  on t h e  

wide r ange  of MMD work a c t i v i t i e s .  Each work r e q u e s t  is  monitoPed u n t i l  

completion. The MMD computerized inven to ry  s y s t e m  is used t o  schedu le  

p reven t ive  maintenance and c a l i b r a t i o n  a c t i v i t i e s .  The MAJIC data  base 

monitors  and r e p o r t s  a l l  maintenance a c t i v i t i e s .  Scheduled s t a r t  and 

completion dates are  monitored t o  provide excep t ion  r e p o r t s  on 

a c t i v i t i e s  n o t  meeting scheduled start  dates o r  f a i l i n g  t o  meet 

completion dates. The maintenance backlog is a l so  monitored. This  area 

of the j o b  c o n t r o l  system p rov ides  excep t ion  r e p o r t s  on maintenance 

a c t i v i t i e s  by ca t egory  of work  (emergency, breakdown, e tc . ) .  Backlogs,  

due da t e s ,  and j o b  p r i o r i t i e s  are combined t o  ensu re  t h a t  h i g h - p r i o r i t y  



needs are met, that  j o b s  are performed i n  a r easonab le  l e n g t h  of time, 

and t h a t  maintenance r e s o u r c e s  are used i n  an e f f i c i e n t  manner. The 

success of any p r i o r i t y  system depends grea t ly  on the  r e l a t i o n s h i p  

between t h e  r e q u e s t o r  and t h e  maintenance o rgan iza t ion .  

must act r e s p o n s i b l y  t o  i d e n t i f y  needs and e s t a b l i s h  d e a d l i n e s .  S e t t i n g  

r e a s o n a b l e ,  r e a l i s t i c  p r i o r i  t ies  w i l l  enab le  the maintenance supe rv i so r  

t o  p lan  e f f e c t i v e l y  and w i l l  reduce unnecessary p r i o r i t y  c o n f l i c t s .  

The r e q u e s t o r  

Job  p r i o r i  ties are also inf luer ,ced  by S tandard  Practice Procedures  

(SSPs) and special programs such as Q u a l i t y  Assurance,  S a f e t y ,  

I n d u s t r i a l  S a f e t y ,  Applied Health PFysics ,  Opera t iona l  Safety 

Requirements,  and Reactor Safety.  Some p o l i c i e s  and procedures  of these 

programs have a s i g n i f i c a n t  effect  on t h e  time r e q u i r e d  t o  complete a 

j o b .  Manuals o u t l i n i n g  these policies and procedures  are used by 

maintenance personnel  as a p p r o p r i a t e  e 

3.5 PREVENTIVE MAINTENANCE AND INSPECTION 

P reven t ive  maintenance (PM) is de f ined  as t h e  r o u t i n e ,  r e c u r r i n g  

work r equ i r ed  t o  keep a f a c i l i t y  and its equipment i n  a c o n d i t i o n  

that  it can be used a t  its o r i g i n a l  or des ign  s p e c i f i c a t i o n s  or 

e f f i c i e n c y .  

Keeping an  ins t rument  o r  piece of equipment o p e r a t i n g  a t  the 

p o s s i b l e  t o t a l  maintenance c o s t  while  pro longing  i ts  l i f e  is t h e  

o b j e c t i v e  of the PM program. By d e f i n i t i o n ,  PM is performed on a 

schedule rather t h a n  i n  response  t o  s p e c i f i c  fa i lure  or defect i n  

in s t rumen t s  o r  equipment. A c a r e f u l  blend of PM and breakdown 

such 

lowes t  

maintenance is needed t o  main ta in  and o p e r a t e  an ins t rument  or equipment 

at the lowes t  p o s s i b l e  c o s t  w i t h  optimum e f f i c i e n c y  and t o  extend i t s  

l i f e .  

To q u a l i f y  as PM, a t a s k  must c o n s i s t  of spec i f ica l ly  de f ined  work 

such  as c l e a n i n g ,  making minor ad jus tmen t s ,  l u b r i c a t i n g ,  t e s t i n g ,  

measuring,  o r  r e p l a c i n g  minor par t s .  

The PM and i n s p e c t i o n  program i n  t h e  MMD has many advantages such 

as d e t e c t i o n  of p o t e n t i a l  ins t rument  or  equipment fa i lures  and more 

c o s t - e f f e c t i v e  management of materia:-s and parts i n v e n t o r i e s .  The PM 
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program is a measurable w o r k  e f f o r t  t h a t  h e l p s  j u s t i f y  t i m e l y  

replacement  of in s t rumen t s  o r  equipment. 

Not a l l  in s t rumen t s  or equipment can be inc luded  i n  a PM program. 

Some q u e s t i o n s  t h a t  should be cons ide red  b e f o r e  p u t t i n g  in s t rumen t s  o r  

equipment i n  a PM program are  as fo l lows :  

1 .  Is breakdown maintenance more economical than PM? 

2. Is t h e  instrument  or equipment v i t a l ?  

3. If f a i l u r e  o c c u r s ,  does i t  r e s u l t  i n  a safety hazard? 

4 .  Is the  instrument  or equipment inc luded  i n  a program t h a t  
r e q u i r e s  PM o r  i n s p e c t i o n ?  

5. W i l l  the instrument  or  equipment need t o  be r e p l a c e d  because it 
is o b s o l e t e ?  

6.  Is funding a v a i l a b l e  f o r  PM? 

7. How important  is prolonging in s t rumen t  or equipment l i f e ?  

The ins t rumen t s  and equipment PM program i s  c o n t r o l l e d  by t h e  MMD 

i n v e n t o r y  sys t em.  Frequency of PM w i l l  be determined by vendor 

s p e c i f i c a t i o n s ,  customer programs or  need, and feedback from u s e r s  

and/or s u p e r v i s o r s .  The i n v e n t o r y  system w i l l  s chedu le  t h e  PM program 

by p r e p r i n t i n g  PM r e q u e s t s .  Computer p r i n t o u t s  of PM w i l l  e n s u r e  

economical use of r e s o u r c e s ,  a v a i l a b i l i t y  of c r i t i c a l  p a r t s ,  and a 

we l l -de f ined  s t r u c t u r e  f o r  the  Maintenance Department and f o r  i t s  

r e l a t i o n s h i p  w i t h  o t h e r  d i v i s i o n s .  



4 .  MANAGEMENT ANALYSIS AND P L A N N I N G  

4.1 INFORMATION COLLECTION AND ANALYSIS"  

Every member of t he  MMD s t a f f  is expected t o  make e v e r y  e f f o r t  t o  

e n s u r e  t h a t  complete and accurate data are c o l l e c t e d  i n  a t i m e l y  manner 

t o  a c h i e v e  the  h ighes t  p o s s i b l e  degree of r e l i a b i l i t y  and t r a c e a b i l i t y  

o f  maintenance in fo rma t ion .  

The Maintenance Information and Job  Con t ro l  System Office c o l l e c t s  

data and i s s u e s  computer-generated r e p o r t s  on j o b  schedu l ing ,  

performance measurements, performance a p p r a i s a l s ,  and PM s c h e d u l e s  and 

backlog for Department use.  That o f f i c e  has access t o  a l l  I&C Division 

data  bases, 

4.2 ENGINEERED TIME STANDARDS 

Engineered time s t a n d a r d s  are be ing  developed by the  MMD t o  

es tab l i sh  the  ave rage  hour s  r e q u i r e d  f o r  s p e c i f i c  a c t i v i t i e s  of t h e  MMD 

p r e v e n t i v e  maintenance and c a l i b r a t i o n  programs. These s t a n d a r d s  w i l l  

be established based on d a t a  c o l l e c t e d  by t he  M A J I C  data base. The 

r e p e t i t i v e  n a t u r e  of p r e v e n t i v e  maintenance and c a l i b r a t i o n s ,  u n l i k e  

breakdown maintenance,  produces data tha t  y i e l d  e q u i t a b l e ,  r e l i ab le  

s t a n d a r d s .  

These s t a n d a r d s  w i l l  be a v a i l a b l e  t o  c ra f t  s u p e r v i s o r s  as a 

dependable t o o l  f o r  formal  j o b  planning.  As a r e s u l t ,  p reven t ive  

maintenance and c a l i b r a t i o n  performance measurements w i l l  be  more 

a c c u r a t e  and therefore more reliable.  

4.3 COST IDENTIFICATION AND CONTROL 

The MMD data  base program M A J I C  is an e f f e c t i v e  c o s t  accumulation 

and r e p o r t i n g  system t h a t  c o l l e c t s  and s t o r e s  in fo rma t ion  r e q u i r e d  fo r  

i n t e r n a l  c o n t r o l  and performance e v a l u a t i o n s .  Labor and material c o s t s  

on each j o b  are 

i d e n t i f y  t r e n d s  

accumulated,  and monthly r e p o r t s  are reviewed t o  

or d e p a r t u r e s  from planned e x p e n d i t u r e s .  Trend o r  

* E n t i t l e d  "Separate  Con t ro l  Fti.nctionIf i n  ERGH-0004. 



deviation information is forwarded to the craft supervisor directly 

accountable, who is responsible for  taking corrective action. 

4.4 PERFORMANCE MEASUREMENT AND IMPROVEMENT 

The MMD strives to select and implement effective criteria f o r  

measuring individual and group job performance. Individual judgment and 

experience are important factors in measuring the quality of 

performance, but they do not quantify work  output. The MMD data base 

program MAJIC contains information with which to systematically quantify 

the performance of individual maintenance shops. The attributes 

currently used to measure performance in the MMD are as follows: 

1. Percent of jobs completed by due date 

2. Percent of jobs completed within cost estimate 

3. Percent of jobs started by scheduled start date 

4. Percent of scheduled jobs awaiting materials 

5. Percent of jobs not completed on time due to material delays 

6. Individual instruments requiring excessive maintenance 

7. Customer feedback 

Performance indicators cannot by themselves improve maintenance 

effectiveness. They can only point to areas that should be examined, 

enabling MMD staff to quantitatively track progress toward established 

goals. By comparing current performance to goals, MMD determines the 

actions required to streamline work methods, maintain a sufficient flow 

of work planned in advance, and reduce delay and coordination problems. 

The qualitative aspects of performance must be considered along 

with quantitative performance measures. A customer appraisal form 

(see Sect. 5 )  is used to monitor customer satisfaction and improve 

customer relations. This questionnaire is given to a random sampling of 

customers at regular intervals to request feedback representing all 

shops. The feedback is analyzed and the results reviewed by MMD staff 

to improve both compliance with customer needs and the overall quality 

of the maintenance effort. 



5. SUPPLEMEKI’ARY MATERIALS 

REACTOR SYSTEf lS  M B I N T .  
AND E N G I N E E R I N G  SUPPORT 

1 SUPERVISOR 
2 TECHNOLOGISTS 

1 1  T E [ H N I C I R N S  
6 SHrIPS 

5.1 ORGANIZATION CHART BY FUNCTION 

MAINTENANCE MANAGEMENT DEPARTMENT 

OEP ART11 ENT H E  AD 
O . R .  M I L L E R  

SECRETQRY 

I 
[ P R O C E S S  a ENVIRONMENTQL I 

I N S T R U M E N T A T I O N  

J.O. BLANTON + 
PROCESS INSTRUMENT M A I N T .  

1 SUPERVISOR 
I TECHNOLOGIST 

16 T E C H N I C I A N S  
2 SHOPS 

E N V I R O N f l E N T O L  AND 
R A D I A T I O N  f l O N I T O R I h C  I f l A I N T E N A N C E  

1 SUPERVISOR 
2 TECHNOLOGISTS 
9 T E C H N I C I A N S  

1 SUPERVISOR 
6 T E C H N I C I Q N S  
2 SHOPS 

1 SUPERVISOR 
I TECHNOLOGI 5 T  

3 SHOPS 
e TECHNICIANS 

I 

COf l f lUN lCQT lON R OQTA 
I N S T R U M E N T A T I O N  

GENERAL S U P E R V I S O R  
1 S U I ’ E R V I S O R  I I 
3 S T O F F  I 

TEMPORFIiRY F lSSIGNf lENT 
m R E L I E F  SUPERVISORS 
+ LQBOR R E L A T I O N S  

Q F I  C O O R O I N I ? T O R  

C . k .  K U N S E L H A N t  + 
~ ~~ 

COflPUTER M A I N T E N A N C E  

1 SUPERVISOR 
1 TECHNOLOGIST 
8 T E C H N I C I A N S  
2 SHOPS 

1 SUPERVISOR 
4 TECHNOLOGISTS 

10 T E C M N I C I Q N S  
I SHOP 

C O H f l U N I C A T I O N S  AND 
S E C U R I T Y  f l A I N T E N B N C E  

1 SUPERVISOR 
2 TECHNOLOGISTS 
8 T E C H N I C I A N S  ti 1 SHOP 

1 SUPERVISOR 
1 F O B R I C R T I O N  CORD. 
9 T E C H N I C I A N S  
3 SHOPS 

l!i 



5.2 MANPOWER DISTRIBUTION 

TECHNO LOG1 ST 

IS 

AA 

TRATIVE 2.4% 

,NAGEM ENT 
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5.3 R P I C A L  FUNDING SOURCES 

OTHER 

SEFIVICES & SUPPORT 

5.8% 



5.4 TYPES OF T R A I N I N G  

TECHNICAL IN-HOUSE 

VENDOR 

PROCEDURES 

PERCENT OF TRAINING HOURS 

VIDEO 6.6% 

JAGEMENT 
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PM SCHEDULING4 

5.5 J O B  CONTROL INTERACTIVE FLOW 

- 
PM 4 

INVENTORY 

PLANNING PM REQUEST 

I I 

SCHEDULED 
PM 

TRACK1 N G + STATUS 

4- 
DESCRIBED 

I 
REVIEW 

REVIEW 

DATA 
COMPLETION 

DATA 
COMPILING 

- 

PERFORMANCE 
SAMPLING 

SCHEDULING & + MAKDOWN,FABRICATION 
L+- 

COMMENTS 

ESTIMATING 

I +TIMEKEEPING & WORK ACCOUNTABILI,-,,, 

JOB & INVENTORY CONTROL 

k OTHER JOBS 

JOB 
LOGGING 

4 - WORK REQUEST - 



5.6 SAMPLE INSTRUMENT INVENTORY FORM 

I 8p  C INSTRUMEN? INVENTBRY 
0 CHECK I F  REVISION 

1 1 1 1 1 1  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -  
cI.sllflc.tl0" Coda 

Purchmre Ordn 

l l l l l l  l l l l l l l l l l l  I I l l l C  7,- - 
Remarks 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  - 
A s M r l r r  CB/ PM 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

ULI IUW i j  5 H L J  

5.7 SAMPLE WORK REQUEST FORM 



5.8 SAMPLE CUSTOMER APPRAISAL FORM 

APPRAISAL OF ILC DIVISION SERVICES 

To: 

Pldg.: 

IC Numbers 

Job No.: 

W.O. No.: 

Division: 
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