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FOREWORD

‘Ilils Icsca rclI was CiII1dII ~ ICd 101 II IL ’ I ) ii ecloialc  (Il • hICilil ~~ i:IIg IIICCI 111g. () hikc t *l ( lie
(‘Il ief ui Engineers ((WE). t ind ei I’I I t ~CCl 4A7o27 I 9AT4 I - “Iksi gII . (‘ol l st rucl ion.  and
Operation alid Ma intenance Technology r Mi l i t a ry  Facilities ’’ : Task TO , “Faci l it ies
Operation and Maintenance ” ; Work Unit  030, “Facilities Engineer Equi pment Maintenance
System .” The work was performed by the Facility Systems Division (FS), U.S. Army
Construction Engineering Research Laboratory (CERL), Champaign . IL .

The stud y was conducted under the general supervision of Mr. D. W. Brown , Princi pal
Investigator , and Mr . E. A. Lotz , Chief of FS. The OCE Techn ical Monitors were Mr. i_ C .
Malone and Mr. B. M. White (DAEN-FEM .F). COL S. E. Hays is Commander and Director
of CERL , and Dr. 1. R. Shaffer is Technical Director.

Appreciation is extended to R. Colver , 1. Tietz , S. Nay, L. Lawrie , V. Conway, and
E. Jape l of CERL and to Howard Moore and Helen Attebery of the Hospital Support
Division , Facilities Engineering, Fort Gordon , GA, for their contributions throughout the
development of FEEMS. Appreciation is also extended to the Management Information
System Offices at Fort Detrick , MD . and at Walter Reed Army Medical Center E r  the
cooperation and computer time provided to test FEEMS.
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MANAGEMENT SUMMARY: Mode of Techno logy Transfer
FACILITIES E N G I N E E R I N G  EQUIPMENT CERL will provide the Depar tniei ~t of the Army
MAINTENANCE SYSTEM (FEEMS) IDA) with the FEI — MS system ducol nentat ion , includ-

ing a user ’s ma n ual , operator and scheduling manual .
sysielil anal ysis . and program dt~~uI1i eni a ( ion. (WE

I will t ra n s f . r FEI:MS i t  i l i s t a i l a t io l l s  ilSilIg IFS t h roug h
INTRODUCTION technical I i la n u a Is  an d t r a i n ing  cout ses . The Compute i

Systems Con lmand tCSC ) will be respons ible for
imp lementing FE EMS in the field and maintaining the

Purpose FEEMS comput er programs.
The purpose of this report is to give the Facilities

Engineer (FE) an overview of the Facilities Engineering
Equipment Maintenance System (FEEMS) in order to
establish the degree to which the system will be usefu l
to a specific installation. The report provides an over- MANAGEMENT OVERVIEW
view of the FEEMS functions , imp lementation require-
ments . and benefits and costs related to the system.

FEEMS. a subsystem of the Facilities Engineering
Background Management System (FLMS ) module , is a part of the

Because FEs do not have the resources to schedule first increment of IFS. FEEMS is designed to support
and monitor all recurring maintenance activities of a the FE by providi ng an automated management tool
critical nature (i.e., maintenance of equipment which for identifying, scheduling. monitoring, recording, and
will fail if not maintained at specified frequencies), analyzing recurring maintenance activities for selected
augmentation of the Integrated Facilities System (IFs) systems and equipment.  FEEMS automatica l ly produces
was deemed necessary to improve the reliability and monthly work orders and records a history of the work
safety of equi pment. In 1976 , the Office of the Chief accomplished obtained from FEEMS feedback. The FE

• of Engineers (OCE) tasked the Construction Engineer- can use the information provided ‘o analyze resource
ing Research Laboratory (CERL) with develop ing ~~ requirements and equipment performance . FEEMS
automated system for scheduling and monitoring may be used to define the recurring maintenance

• recui -ring maintenance activities. FEEMS was designed program which best fits the installation ’s facilities and
uc ing the Hospital Equipment Maintenance System maintenance resources. Throug h use of FEEMS . the
(HEMS) which CERL had already successfully proto - FE can expect to reduce recurring maintenance plan-
type-tested at Fort Gordon , GA. FEEMS , which fling time and increase the capability of monitoring and

• significantl y increased the capabilities available in analyzing maintenance activities. Depending on how
HEMS to schedule and monitor maintenance activities, extensive the recurring maintenance program is . the
was tested at Fort Detr ick , MD, in March 1978. FEEMS FE should be able to provide safe r and more reliable
was designed to be fully interfaced with IFS , and OCE equipment/facilities while increasing productivity.
will implement the system as an augmentation of IFS. FEEMS may be used as an automatic control to

properl y schedule the right maintenance at the right
Outline of Report time. Emergency work and major repairs should be

Chapter 2 describes the components of FEEMS and substantially reduced when equipment is serviced and
their purpose and role with in the system. Chapter 3 repaired on a scheduled basis. The FEEMS History File
provides instructions for imp lementing FEEMS and also provides the capability of analyzing past equip .
describes ways to insure maximum use of the system ’s ment maintenance performance.
capabilities. Chapter 4 outlines how the FE will benefit
by using FE EMS and lists the costs that will be incurred. Maintenance Management Support
Chapter 5 presents conclusions drawn from the stud y. FEEMS supports five basic maintenance ni anagenl eni
Appendix A defines FEEMS terms used frequently functions: inventory control , maintenance control .
( I i r ol lghoui  th i s  report.  Appendix B gives examples of resource management ~scheduling/processing. resource
sotmice docu n ient s . Appendix C provides some samp le management — p lanning, and historical recordkeeping
El- I MS output  reports. Appendix D shows the standard (see Figure 1). Examples of FEEM S source documents
SFII) -NO Subfield codes , and Appendix E gives exam - and generated output are provided in Appen dices B
pies of a St andard Maintenance Procedure format. and C, respectivel y.
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Inven tory Control 5. Maintained System/E quipment List by Facility
Systems and equipment inventory are controlled b y Rep ort. This report conta ins the SEL r ecords by SEID-

the Select Equi pment List (SEL) master file , which NO l’or each Facility Number / Suffix and provides loca-
contains classification , identification , locat ion , costs , t iui ia l coi i t r ~ l m r  the FE .
and reference data on all maintained systems / equipment .
The FE may select all or any number of systems! Itla intenanee (~)~l trO l
equipment to be included in the SEL. Data required F1±MS contr o ls recurr ing main tena n ce activi t ies
for FEEMS operation are minimized to facili t ate use of throug h the Maintena n ce  Re quir ei i icnt/ Pr ocedur c
the system in an older facility where equipment i d e m i t i -  t~MR P) Master File. Th is file enabl es the FE to nlo n it or
fication and cost data may be difficult to obtain. Onl y the active recurring ma inten ance. Stand ar d Maintenance
the Select Equi pment Identification Number (SEll) - Procedures (SM?). The MRP contains  ni ai n enance
NO), Facility Number / Suffix , and certain cr i t ical  descri ption , responsible shop. frequency, crew size , and
categorization data are required ti~r FEEMS operation , labor bout standard data front the SM?. Input  trom the
Reimbu t sab le Code , and Other Fund Citation Code MRP comit es from the first page of the SM? the Main -
will be validated against records in t h e  IFS tlles. Two tefl ance Requi re ment / Procedure (M RP ) Form. To
SEL input data fields are edited by FEEMS in accord- insur e comp lete control over the selected FEEMS
ance with the edit tables supplied by the FE: System Maintenance Requirement/Proced ures , the FE must
Type Code and Equipment Type Code. Additional establish a policy whereb y each SM? is entered into the
identification (Manufacturer Name , Serial Number . MRP Master  File and each MRP Form has an associated
etc.) and cost data may be added at the option and SMP. Each SMP (and subsequent MRP record) is
convenience of the FE. The FE controls the SEL inven- uniquely identified b y an MRP Number and a Sequence
tory by adding to , deleting from , and up dating it . using Number. The MRP Number identifies a specific SMP
the FEEMS SEL and FEEMS SEL —Additional Data or set of SMPs to be perfor med serially (in sequential
forms. The FE requests the SEL only when required order) or concurrent ly  b y d i f ferent  shops. MRP input
for checking the inventory. Each report presents the data fields tor System Type Codes and Equi pment
inventory by sorting either by one of the SEID-NO Type Codes are edited using the tables established in
subilelds or by Facility Numbers. A current copy of the SEL. This insures appropriate matches between the
each report should be obtained at least annually or SLI. and the MRP. Each SMP is wr i t t en  for a specific

— whenever major revisions are made to the SEL. Main- shop and the Shop Code in the MRP record is validated
ta m ed systems/equi pment inventory contents may he automatically by FEEMS. using records in IFS files.
reviewed on one or more of five SEL optional reports: The FE controls the selected MRP by addmg to ,

deleting from , and updating it by comp leting the
FEEMS Maintenance Requirement /Procedure Form.

I .  System Type List Report. This report controls The MRP reports are requested as required by the FE
the systems and the assigned System Type Codes used to check the MRP inventory . Each report presents the
ifl FEEMS. MRP inventory throug h sorting by uni que MRP num-

ber , Shop Code, or the associated SEID-NO. A current
2. System Number List Report. This report is de- copy of each report should be obtained at least annually

signed to control the installation-uni que System or whenever major revisions are made to the MRP .
Numbers and associated descriptions used in FEEMS Contents of the MRP file may he reviewed in one of
to prevent duplicat ion ,  three optional MRP outputs:

- . , I .  Maintenance Require ment/ Procedure List b y3. Mau~tained Equipment Type List Report (Master
~E L). This report provides all the inventory data entered Shop Report (Master MRP List). This report is the

the SEL, thus establishing a complete inventory master control list for the MRP . since I t is the comp l ete

ce for FEEMS list of all the MRP input  data. The l ’E will he able to
check the MRPs designated for each shop.

4. Maintained Equipment  Number List Report. 2. Maintenance Requirement / Procedure List by
This report may be used to monitor the installation- SEID-NO Report. This report facilitates checking the
uni que Equipment Numbers assigned by the FE to SMP input and the SEID-NO used to match the MRP
avoid dup lication , with the SEL.
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3. Maint enance Requireme n t ‘Proce dure l ist by au tom at ica l l y r es chedule  the una ccomp lished tasks ii i
MRP-N () Report . This rep ort may be used a~ ami in de\ the nex l month ly  co mp u ter  n u t .
to t h e  SMPs and a reference gu ide  i n  the  M R P  n u n rb er
cu r re n t l y- in usc. (‘ar e t t i l  revic ~s wil t  i r i s i t i c  i i i  du ph i— Resource il lwsagr ’mciit I ’Ianning
cat e n u i r iber  s a r c  l in t  is s iei ir ,’d. 1- 1:1 - MS supp orts  R e s n n m t ’e M :iri iger r iemi t  I i a m I n I i m I g

b y p r ov mdi i ig  ih ice  dii  i t i e ~ t p r e s e m r t a t i o i m s  of E l  I MS
nm-c Mup rau ,’emt’ni S -/u ’r iuhnt’/I ’r ,~ -e~csj~lt ~ w t : k ln~id i i  t i l e  h - I - I - M S  t i m r a t ~-~ m rip hish i ct l  1 .i~k L~~t

i I- :LMs Re sou m iC M aI Ia i ~enrcIr  I S c lmei l i i l i r i e , - Pr ocess Rcp ort _ liii’ h - i - I  MS \N ur k Oudct  S t a t u s  Rcp om t . .111 ( 1
lug is acco m p lis h ed m n o i m t l m l v  t h r o u g h t he  l : rc k  Ma\ i e  I t Ime  1:1 EMS Vi ’al h v Win kho ad l’I t )jc ct  to l l  Rt’pur t
I l k .  11 I-MS at i t t in ia t i cah l y produces t i - S I I a r u S : I c t i u m i s l e l n r n t s  are ini lm ie mi c e d by t- l ia imgcs  i i i  li e SI h. .  MRP .
(F.\  I .  h ’A 2 . FBI . FCI . EDt  - a ri d 1 1)2) iii  I ) LJ I I J ICJRI  a m i d the r c S * i t i i C C  e x p c r r d i l m m i c  i r i f m ~m m m l a t m i u i  s i i t t m m i i t l e d
t i ’n i ij i to  be emr tcn t ’d w i t h  other  I ES w ork u i r d e i s  1 mis
- .l g . I i r i s t  t i r e  w oi k  ord er ph a se s .
i nsur e s t h at IF S conta ins a complete ct :ord of all
m a i n te n ance to he p er fi i r rr i ed h~ die FE . Ti r e t . r s k  t i le
contains all recurring maintenance tasks wi th  their  The FEEMS Unaccomp lished Task List Report. Th is
current  due dates. When t Ir e SEL and MRI ’ records are report  is generated month ly  and lists all task s scheduled
matched , the appropriate tasks are a ss em imbled ~~~ 

by FEEMS fur each shop which were not comp leted
wor k order phases . The FEEMS work orders should be wit hin the designated t ime  interval , i.e., cancelled by
scheduled to the shops with the other non-FE EMS FEE MS. ibis  provides the FE with a review of actu al
wor kload requirements.  The FE assi gns the pr ior i t ies  ) ) e rf uu rn r anc e against the established recurr ing main-
and determines wh~~h work orders will he accomp lished tenan ce workload. FLU MS records comp let ion of tasks
based on available resources . Unlike o ther  work orders , by phase. It FEEMS cancels a phase , all tasks wi thin
the FEEMS woi!-: order has a limited life . Eac h task ~~ tha t  phase will be listed as unaccomplished . However.
a work order must he accomp lished in the al lot t ed t i m e FEE MS provides the FE with a tool to purge the Un-
interval  or it is cancelled and rescheduled . This el imi-  accomp lished Tasks List of comp leted tasks which
nates a backlog of FEEMS work,  Cari ce l i : r t io rr  is ~ 

were inc luded in cancelled phases. The FLEMS Work
comp lish i ’d b y p h ase (a grouping of tasks )  depe n d in g  Order Report may he used as a Task Accomp lished
on the  Frequency (‘ye h e of ’ p hased tasks. FE pe rs iii lie I [ii rim a iou 11(1 Docu mile l i t  i t )  Pm1 )V id e a r m  u 

~~
- i t  -d at e  cci r id

r epo rt  resource expenditures  ti l l  IF S Labor and 1- qu i p- ~ ta sk comp le t ion w i t h i n  t i i t ~ sv st c i ir , i i i  t i l l s  m a n n e r .
m en t  Ut i l i z a t i on  cards  ai r d M ate r ia l  Issue ’ cards in t i re  as ks irn r ~ he recorded  as c ru r ip l ete w h e t h e r  l I re  p hasc
same manner as any individual  job order. Resour ces rs com p l eted or cance lled h~ IF S/FI:EM S. l i m e remain-
are reported by wo rk or der phase and recorded iii t i le  mu g unaccompl ished tas k s are th c ~ u m ktoa d by stiop
IFS Job Master File (FMJ). FEEMS retr ieves these data  w hic h v~as out  accomp lished because of t i re  lack of
from IFS, matches them against their  appro priate tasks avai lable resources , The FE should p ut spec ia l emp hasi s
in the task file , and p rorates the expended res ources on on acconip lished tasks or on revising Ma in tenance
the basis of an individual  task Labor h our Standard for Requiremen t /Procedures (especially Fr eq u elm cv of
historical purposes. Based on the Lab or and Eqr u ip r l le n t  Maintenance)  of t a sks  win ch consis tent l y app ear on the
U t i l i za t ion  input  records , t EEMS wil l  au tomat i ca l ly  FEEMS Unaccon ip lished Tasks List Report .  The w ink-
record wo rk orders as e i ther  conip it ’te d or de leted, load which cannot he accomplished in each shop is
Sin ce t EEMS cancels lThasi’s which a~ ’ m i o t  acci , mi— dncul l lemltccl  t i ll  t i n s rep orl and will  provIde t im e  I -I -
p hms h ie d il l  r i m e  app ropr i a t e  t u n e  i m a r m u t ’ . a Fh:E M S Work w i th  a 1001 i i  e s t ab l i s h  mli i— m c q r i r r c l r l c r i m s  or , mu l d i i  iou a l
Or der will  he recorded in IFS as c m ) r n p le te  whe n ever icso l l ne es .
any labor or material  costs arc cci 0 dei t I Iowev er . if
FLEMS cancels all phases within a work omdc r  in which FEEMS Work Order Status Report. i lus  report  pro-
no labor hours or costs were recorded . t hen FE EMS vid es th e FE with  a r ev iew of all F h :h -I MS work cu i r reu i t lv
wil l delete the work order from II’ S. This process of scheduled I i i  the shops . The FELMS w om k is ident i f ied
rec ording F- EEMS work orders as completed or c;mn i e e ll ed fo r  cacti shil l) i)V appr opriate  Do cumni eni Number .
is based on the philosophy of not  c rea t in g  a ba ck log  h i ia~e (‘ink , an d I —It ’i i i l c r r i . Cy cle (n ro n t h lv .  h i - n i on th l v ,
of recurrin g work by scheduling a t a sk on ly 1)11CC Il l  a etc.). Tim e r e p o r t  divides the schedu led work in to the
given month  for a specifi c item ot cq r lm pr ue nt  - If a f o l l i i w r r i g  11 ) 1mm categories for each sh op:
work order is recorded in I F S  as en in pk- t r.- . hu t  not  al l
tasks have been comp l eted . FF1 “IS wil l  pr °rate th e  I .  The New Work Order Ph ases section lists the new
hours only against the tasks ac tua l l y  comp l e r - .- f  - m ud work t i i r  a specifi c shop for t h e  c u rre n t m o n t h .
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2. The In-Progress Work Order Phases section l i s t s  amid i m mater ia l  da t a  as it  is ne~or ded in I l -S ‘1 he I- h-
the work on de i phases which have been pr ev iom ol y sh ould icc i r d  c o : : e c t i u n i / i u p a m r  mam nt cm ia mt ce  r e cords
generated by FEEMS, but  whic h h ave not yet been to n t ’n i l y mina tn i t au ne i l  SV s t C l l l S  or equipment  wh ere tota l
comll p let ed or cancelled. l r n a r u n ’ - i i . i i l c e crms ts  a I C  Ji’sim ed - i t i e  History File provides

a t t ima l  tn t h e  Iaho i h ours  am i d costs to n  F h :I : MS recur-
3. The Comp le ted Work Order Ph iasi ’s sce t i i nmi  l i s ms  i u i g  n m a i u r t c n n a m r c i ’ au md C t m r l e e t i t ) l i l i e p a u i  l l l a u u i t c r i j m i e r ’

the wor k  om der  p hases pemt or m ed  and completed dur dry, (‘At utpmn ent oper ating h nur~ (esttm- ated a nd id u a l )  am e
t h e  past n n o i t t i m  b y each sh op. ie con d i ’d f o r  cac t i  l r r : u l m n t a i m i c d  s y s t e l n n / e q u i p l u u c l l t .  I i i .’

e s t imated  value  us t h e  hq r i i p l n n c l n t  I s t i m m i a i e d  Used
4. The Cam icc il ed Work Order  Plmases scc t i t li l i s t s  Hou rs f i e ld  reco r ded o~r t I l e  SE L im ias te l  rec ir rd and tI m e

the  work order phases which were not  comp leted mm a c tua l  value is tIre  t r p t u o r ma l  i m i pu t  f rom t h e  1- 1:1 -MS
tir e al lot ted t ime interval .  Operating h our /Lug  loi a given mon th  Time operati ng

h n n u r  input  is also used to convert r r lj in ten a nce  Ire-
FEEMS Yearl y Wor kload Projection Report. This quencies measured in hours to a n i on t h ly  Frequ ency

optional report provides tire total projected FEEMS C~ cle. Since the History File is nut updated m r  the
workload for a 12-month pe riod. The FE should reque st usual nranimer (add-change-d elete i . tire FE can note
this report quarterl y or when the SEL or MRP us change s and errors only by using the FLEMS U pdate
chan ged significantly. The FEEMS Yearly Workload Comment Form. Comments entered in this manner will
Projection Report presents FEEMS workload in terms also be retrieved with the appropr ma te maintained
of estimated standard hours for each month during the system/ equipment information to infor m the reader
year. The FE may examine this report to see how the that changes have occurred , Tire History File records
FEEMS workload will be scheduled if all the work is are available to the FE on either the FEEMS History
accomp lished during a scheduled month . The hr oti rs Detail Report on the FEEMS History Summary Report
scheduled fur eacir month caur be compared to the Tire FEEMS h istory Detail Report contains a complete
manhours available to perform tIr e work inn each shop. list ut  all tasks and en tries against tIre m m r j m n t a i n e d  sys.
TIre work overloads aird under l oads nay be adjusted te irl  and equ i p men t reco rds . The History Summary
by shifting scheduled work to tire following month  for Reports provide onl y bot tom-l ine  to ta l s . Tile FL
ac tual accomplishment. Because of the nature of t I re ch ooses from tire hollowing seven parameters (he/ sIre
FEEMS rescheduling routine (Date Completed plus the may choose as many as needed at one time): these
Frequency Cycle), the shift in workload may be re- parameters indicate the system/ equipment histor y
flected in future projections. records to be retrieved ,

Historical Record keeping 1. Pan ameter “ I ”  i irdi cates a request for all of the
The History Master File provides historical records History File records.

of FEEMS recurring maintenance , correction / repair
maintenance , and operating hours for each item of 2 . Parameter ‘2” indicates a req uest for a specifi c
maintained system/equipment. Inputs are provided inr- EQUIP-NO.
ternally by FEEMS and externally by the FL . FEE MS
recurring maintenance records are generated by the 3. Parameter “3’ i nd icates a requ est for t h e re cord s
El EMS Resource Management- - Process. The h istory of all maintained syste m s having a particular System
File contains a record of each accomplishment of a Type Code.
FEEMS task , Correction /repair maintenance (not per-
formed using FEEMS work orders) may be recorded 4. Parameter  “4” indicates  a request for all t i re
for a maintained system/ equipment  on a FEEMS history records for t i a i r r t a i n e d  sy stems hav ing  a specif ic
Correction /Repair Record form at the discretion ( i f the System Nu m ber.
FE. This input data is entered directly into tile H i s tory
File during a FEEMS monthly run. As an a l tern at ive , ~~. Para n metcr  “s” i ndicates a r e ’qm ie st for all t ir e
the FE can identify work orders (I JO or SO) at the history records iraving a specified Equipment  Type
time IFS transactions FCI , FDI , an d FLI are prepared : Code.
these transactions designate the work orders that  will
he recorded as corre ct ion /repaiu entries against specifi c 6. Parameter “6” indicates a request for records
maintained systems or equipment in the FEEMS History having a specified System Type Code in combinat ion
File. FEEMS will then autom atically retrieve the labor with a specified Equipment Type Code.
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7. Par anreter “7” indicates a request lor equi pment  5. Prepa ring n i t  all input  records
mec t r i ds  having a specified System Nuir iber in conrrbin a-
lion wit ir a specified Equipment Type Code. 6. M: i i n t mu in i mi g  tire flow of work proce ssnui g

l ime i - I: may ch oose Inur e or inure ’  n t  t h ese p a r a n r n e t e m s  7 . 1- v a l u a m i m i g  t ) t i t p i i t  r e p o m t s

to obtain the l h i s t o r v  File r ecords  ~~I i k t l  a re t o he mc -

p orted . Tile ’ ent i r e  I h i s m n n r v  i - i t t ’ sl m ouu hd he’ i ) b t j t l ie d  at
i e , u ” t omuce anu in ua l ly hs m e q l l c s t i l r g  P . i m a l i m c t e m  I ‘‘ i l i w-
even . s i mner j  t ine ch Im e I I i s t i i n ~ ~iI e . . u in  he nj ( i l t t ’  l a r g e . 3 

IMPLEMENTATION PROCEDURES
t ine oi l ier  p _ u i au l l e t e r S  s l in im u l d  he n i s e i l  t l r l n r u g h l r r u t  r i m e
sca r to i r h t a m m r  t r imly  t lmose e ’L i i l i h  ~~~~.. - i i  ire re q i iu m ed .

implementation Requirements
IFS Interface FE - EMS hmas hccm i designed as a sub sy stem Ii t lnc

FEE MS imrt eracts on a l l r o m n m i I h v  has i s w imI n  F i LMS E -I :NI S module of IFS. F ILM S establishes mite  precede lrt
and with tire Assets Acco r unt inn y I A A )  module of IFS. i i i  all codes which are used in both F - F IL MS and FEMS :
FEEMS monthly processing automatical ly produces t on exan ip le , Component Codes , Faci l i ty  N u m rrbe ni Sut -
punc hi card output to record work orders created by fix Code s, Requestor Ident i f icat ion Codes , Reimburs-
FEEMS ( t ransact ions  F A I . FA2 . FBI , FCI , F1)l, and able Codes , and Shop Codes. Figure 2 shows the ini t ia l
FD2). The labor and equi pment hours and tire cost iur n p l enren ta t ion  process.
associated with performing FEEMS Work Orders are
recorded by phase directly into IFS , using the IFS Establishing the Select Equipment List Inventory
Labo r and Equipment Util ization cards and Material The FE must decide how FEEMS ssill be used. He
Issue cards. During the monthly FEEMS processing, she establishes the inventor y for tire FEEMS Select
FEEMS reads the IFS files and obtains the appropriate Equipment List by selecting the desired systems and
labor , equ ipment , and material data for the FEEMS equipm ent  for which recurring maint enance activities
Task File , FEEMS will continue to look for labor hours should be monitored , FEEMS can be a pp l ied to ei ther
and costs associated with each FEEMS Work Order one complex facil i ty ,  such as tine hospi tal ,  or to an on-  . -
phase unt i l  30 days after the phase has been accom- l imited number  of faci lft ie s .  Tire FE must  weigh the
pu shed . FEEMS will automatically provide punchcard benefits amid req u i ire me nts  for automating recurring
output  for IFS to record comp letion and deletion of maintenance activities resource m rr a nr ag emn ent  for each
FEEMS wo rk orders. In addition , it will automatical ly facility against what is considered to be a manageable
obtain from IFS the data for IFS work orders desi gnated amrd justif iable recurring maintcn r am i ce ss i irk load , FE i :M S
by the FE as FEEMS correction /repair records , The has been designed as a tool b r  ni ai nt a inim ig complex
system validates IFS codes used in the system against facilities thrat  contain critical installed systems or equip-
tire appropriate IFS files. n ient.  However , it may be used for any syste m s or

cquipmemrt requiring recurring maintenance.  Tire FE
Responsibilities sh ould code the FEEMS data in accordance with IFS

Establishment and maintenance of FEEMS at an instructions and with consideration for all tire equip-
installation is a responsibility of the Director of Faci li- ment on the installation. FEEMS should he established
ties Engineering. The FE may wish to delegate au thor i ty  for the most critical facilities first : other facilities can
tor establishment and maintenance of the system to he added later after experience with FL EMS procedures
the IFS project officer and/ or Division Chiefs . Tire FE is acquired. Tire SEL may be limited to only those
is responsible for: critical itenrs which m ust not fail or to all items requiring

recurring maiirtenance . To establish the system/ equip-
I . Main ta in ing  the funct iona l  aspects of FEEMS nre nt inventory for each facility would require sub-

stantial  effort .  The level of effort required can be
2. Establishing the SEL inventory limited initially by including the systenr/ equiprnent for

a small number (If facilities in FEEMS anrd establishing a
3. Establishing the Standard Maintenance Proce- phrased program to add facilities. The systems/equip-

dures ment within a given facility may also be added in
ph ases , star l ing with the most critical and progressing

4. Establishing the FEEMS coding structure to the least critical. The SEL may be (used as a coniplete
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“~ s t e ’ in r /  eq uump unr el n l  l i r veu nt o i y  ~- t n i n m i n r l  by u in n. l u ul inm g • ith ~‘.~n i i r i i w i  t i e  iis ctl r ‘e t h er i l t l c h i l m t %  t i m e  u u m p h’i e
t I m e  s y s t e h u l s / e q u i p u l i e m u t  flu wh ich t h e  I - h -  has i c s p n m i u s u .  I . o i h i t v  N r i i i i ! e i  j i i d  m m in i s i he ‘t ni. iii me I Ir ’ r im II ‘

h u h i t v  - hnu we vei _ onl y the ’ SI - h  m eco i d - . ii i :r te h i n i ng MRI n e c t i t l s .  I t o ’ i - ,o i t i t ~ \ r n r r l n - i  S i m t t n ~ is m h m ’ k~’~ t n  ‘s

n t ’coids w d l  es n h m i i i  I - I - i  MS W n i k  ( ) u t l e n s . l i i i .  c m i i i m ahhrsi i l i it1 lit ’ t t MS ~\ r k  ()i t ei l i _ _ i l l  s~i hi  ~
the  SI - I  r - e m s -  la ig e . h u t  wi l l  h i t  I l n y es s . l I i I~ _ u l t ~~ I r o e t i  h r  th i n , ’ I l l _ i t I t l C u _ n n o c  t’ lesr  i t  l i t _ t I e  t I i ~ ‘o k ill n

i l ie ie im n :u i m m lt ’i i t  I - I - l : ~r’I S i i i  e e s s h i l g _  ~I m l n , ’n,’ t l i e n m i i i m t h & ’i 
~

- t i i p n i u e h i t  t i n  l i t ’ u r n _ m i m i  1 , 1 mi n I - I t  t i u ~ .r ~’~ii ph I _ I ! ’ 1 . 1 - i i i ,
i t  I - i : I : f ~1S ~m.m n n u k  Ord e ’i s  ms a I i u i i c t u n n u m  it hin t l i t h i n ,  ~ulI ’~i’ ~ r i i i i b e i j S i i t t i ~ ‘l t . u i m i e n i  t r i l l  I I  S t i n s  mi l l  ‘I S i l t

amid t h e  SIL L. e ’ m i n n u g l m  I i r e a t m n u m  mm l i i i  m m l . i t u n i m n  t i n  t u e  i ’ m . o n i t e l l a h l n , e  n l e ~
It )  t im i d t I re  n n l a u n l a i m m t -d ‘s s t e i n  on e r i i u p n n l e h m t .  i i  is

!-.‘sta b/ishing Standard Main tenance Pro cedures stron gl y ict o i nnunremided t ln a t a m e w  I a ~ m l i t y  N i i n n d i e m
The FE must prepare Standard Maintenamrce Pno. S u u t t i x  ,mtat he e m i t e m e d  m l i i  I l ~~. In stead , t he add i t uo im a i

cedures (SMPs ) for the recurring maintenan ce act ivi t ies  locati on i n f n i r m n a t i n m n  m u n a y he e n t e r e d  nil t he  Fi h - M S
to be monitored under FEEMS. T h e  SMPs should be Location Key ti de field . t EEMS will  unse t b -  L , c .m ni n
maintained j r -a three-ring urotebook in each shop are a  Key Code Field . as well as the Fa ci li t s N n i n n h ’ m , S u t t i x
amid entered in to FEEMS as MRP records . Tire FEEMS to establish time h’EEMS W i n k  Order phrase. A [ c a m i i r m r
Work Orders are created by matching the MRP records Key ( ide Field is to he used om r ly whe mr :ids- l u t c i ~
with the appropriate SEL records. If ur ra imi temram n ce re- necessary f i n e ’  tasks a s s c m i n b k - d  d r t r i  a I l - E M S  Work
quirenrents dl) not m i ratch specifi c records in f i r e  SIL L , O mdcn  p h ase r~ i l l  also be gm iuipe’d b~ Shnip (‘ti de . ( ‘i n n-
F E -EMS cam rnot create tasks for ti r e FLEMS Work p u n d i t  (‘ode , R e i i m r h m u m s : u b l e  (‘ode . ai n d  O i l m e n  I -m uu i n l
Orders. FEE MS will pr t i d m nce a m au di t  t ra i l t h a t  w i l l  ( ‘ i l a t i om n . i T Im e Ac~- i o u m m t i n r g  h iu ct ’ss mi rg ( i d e  ( AI’( I ~
k h e ’ m i t i h y  SILL amid M R P  rec ords t h a t  au e ’  r iot  r n n a t n ’h i ed. n’ii t e ’m i ’d  m in i  t ie  i i l t i i ’i i r i id t i l _ i i l u i n l  mcl i i i .t  set f

I - h - MS W i n k  ( ) m d ’ i s  wi l t  t i e tO  .mt ’ l i ~h i ~- t l f r  ‘ .n ~ Ii t I  i l l -

h uichi SMI > mnr a y he w m i l t e ’ m i  t i l l  ii spe c I f i c - sy s t e m m m  in b i i i a i i i n i n  i i  i < - : n h n l c s m i n r  IdcmitIi i ~- a mi t ii i (d  on t i m e
eq uu i p u n l e hi t  i t e lu n , such as ouh i m n g  a i n m n m t n r r , inn  t-mn ll e c ti r-els I)on,’ium nne m nt N rimn mb c r .u i rul thi n ,’ I ’nu ii c t io i i ,ml ( , mt n m h i ( ‘od e.
t’on any n mumher of systems m r  e qu ip i r r e mr t , such as oi h u i m g  I - I - h - M S  s iII  au t i n i j t n c a l l ’  n e l m i e r t ’ h u e  . r p p m t n p n i a t c
all motors. Thu s is accomplished by assi gn i i m g t ine ap- h u u n c t i n r n a t  ( . r u n u i p  Code t r t n l l n  t ine F j e ’ m l m t s  N i m i n i h e r s
propriate SEID-NO subtIelds to the MRP derived t r o nr  entered  1w t ime  F !- tin tine ’ Si-I. records. A mlerv s~ork
the SMP; this nunrber  will match  wi th  the SE’hl ) -N () nr f  t i n d e r  will also he es t ah l i s imc i l  for e ac hn cinange imr t i r e
the desired SEL record(s). Sonre SMPs may alr ead y Fr equen cy it M-ai nne mm : m mr c c , i .e.. nro n th l y ,  b u- m um n t h ly ,
exist: these will have to be m odif ied in f t r r n ra t  and q u a r ter l y,  ai nd l n r m m g e r  (Fr e quiency Unit  Code. M. 11).
possibly in content  to sa t isfy FEEMS m n p r u t  require- and/ or for spec i f ied  f re quenci es  (Fr e quency  U m r m t  Cund e
ir r ents. It is recom lnended that  the Fl - i n b t a j m r  ava i l ab le  R I .
SMPs fronr oth er ins ta h ia t i om ns  alread s usi m n g 1- I :EM S *
FE LMS can he inip lenienrted wit h urn ly a mn mmri mi m m rr  i i i  i i  i n ’ I q m n mp i m rt ’n r t N iu in i hem is arm imnsta hl a t  i n n n r — u m n i q uc
critical SMPs defined : additiona l SMPs cair he added i d e n t i t i c a t i n mi  t i n  t ime s v r t e n m s eq u i pm r n e n t .  T l nms n u iun r ben
later , nras ils o he u sed to id emrm i l ’v a grotup li t s i in n i l ar  equip .

nn c nm t , i t  des i red . Aggrega li i  nm t n t - iii ci end ual eqtu ipnren
Establishing the FEEMS codi~,g Structure t d m n m s  w i l l  . i t t e c t  tIne level nu f  de ta i l  availah i e in the

Prior to establishing either the SEL or t i re  M RP I - I i - \IS l u s h  is  File. i.e .. tIre ease n i t  en t en imr g suc in
(SMP) . the FE must consider the impact oh’ the codimrg ltc;mns ,rS~~t i n e c !  in mr i ep a r n  m n n a i n t e n n a n l c e  ( mro m r— FEL MS
structure on the scheduling and rep or t imr g m l  t ire r r o rk  I amid a c t u a l  equ ii pm ii cr ’ m o p e n a t i n l n ~ hours . Locatimrg
FEEMS workload , To schedule recurring maintenance cacir equipme nr t  it em m a y  .nls o  he i iimidered h ’ ti n s
for specific systems/ equi pment pni rpcr ly. m m u s mrecessa ry aggre gatiu r n , An ILq i u i pmnnern m N i t n n n h e r  n m ma s  t i i i l~ he used
to establish the appropriate combinatio n s u t  the Fa cil i ty once in FEEM S amid must he it t m n t m t ’iett s s n t i m  - i n n j ss wj -
Number / Suffix Code . Loc atknn Key Cunde , Equu up mr r em n t  ated E q uipn nn emr t  1 vp e  (‘ride. T h e  l:n ~u i pnn remmI  Type
Number . System Number , and Sh op Code, Tine Fa ci l i ty  (‘tide is a sta m rdard code a ssigr m enl  h ’ t h e  Office t t ir e
Number iden t if ies the appropr i ate faci l i ty ,  ain d tire Ciri ef nr f En iginr eens ( D A i :N-I -  I - M t  t n n be n m s e n t 1w all
Suf ’tix Number identifies sections . t it iurs . m r  r o n nnns  FF I ’~MS r i se rs (see Appc m n dn x  I)) . The use of m e w  Equip .
within  a given faci l i ty ,  Ti,e Faci l i ty  Number , r rn d  S r u t t i x  m n r e m i t  Type ( ides n m m u s t  he c i n n l j n : r t c ’d wi t h  l ) 7 r h - N .

I F M

‘S~tI’s a re avail able t r i m  ft-’t l - N t  t M  n l r t , n n r  I i t i . rn t ’n n , l i r e  S stc ’ n m m  N i u m n n h e r  iS mn i n n s t a i l a t i n n m r . m u m n i qu ue m d n .’ m i i i —
( ; A  t i c a i i o m r  t i m  m a in t a ined  s\ - s lemmrs  ( t i n  ex anr n p l e . i u h i h i r s
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system”). These irun ibers may be used to define general ensuring equi pment reliability, or protecting the safety
types of systems within a given Systenr Type Code . to of personnel , should be considered fir st. FE E - MS will
indicate the location of a systemr i within a f~aci l ity . or a provid e h O-type visibility to the de fi mmed workload and
connbin a tio m r nif  both ,  Agai ui the choice h a y  affect time docu mmme nt a t i n iu i  n , n f w u m u k  p crh ’orm -amice against the defined
level of F E - E M S  hr is tory detai l , the ease n nf sclne d uuhi u m g.  sehredule . The I’ I-. ~I im i iu l d  udt’ uu t j t~ m d  do cum ne nni  the J
n m m I f tc  case ul tire SM P irne par -a t i n  i i i .  The a SSt in,- m u t n’d SM Ps wI utc h u will 1nm ’~ itt c’ crit ical  mmrsp e c I i ’  in. rep h :i en ’ -
Sysin ,’ m i l’y pe (‘ode is a sI a mi ul a ueI  code ms s i g um e d by mm r e un t . and service It  I lic ’ sek ti ed sv st e nn r s ; um un l n,’ 1 I n i  P
l ) A E N .E L M .  u nd a request f u r  ad d i l i u m mmal  codes mm nu us t  noc’ mn t ,  In i t i a l  n’st i n wr te s  i f i l i ~’ l.,i h ’ i  h i n r u i m  Sta imn , kimd ~
he e n i t i rd m n a ted  witl r this nm f ll c e (see Appe ndix I)) . sh ou ld be h-a~ed on cx penit ’nce or ~~ t i m  Inn - a lien ,’ stai nd -

.i rds , a nd c - a rm be rm pd .ried f ro m c~ iit’cie t dj t . m as time

These primary codes define the basic FE EMS codimr g sy ster mi us um se d. lim e m r r e a nn s  ut acc onup hisl mm nug the wrink-

structure and Inave the greatest impact on the degree load is ex lm en ne l s  i m u mp o r ta m u Omm c c defined .  th i e w ink .
to which FEEMS can provide a tool for schedu l imug. In oi d (SE t and MRP - SMP slo n mil d lie reviewed arid
mo nitoring, and recording recurring maintenanc e approved by thin ,’ I I  App r sal  t n t  umr dn s m~i t i .ml F l -  EMS
activities. A chan ge in the basic codings t ruct ure because Work Ordem s will not ‘~c t-c ’un n C d . si nce t h em conten is
of ’ umrforeseen identit ication problenus , or because nnf a arc’ conip lete ls cnin n il h c ’d ‘.y the .‘mnmmte fl I ’, i t  the SEE
change in nrainte nance philosop hy can cause nunrerous and the MRP M-as m n m  Fn lcs When i the wn irk l t rad  is ap-
problems and many wasted manhours. FEEMS imnp le- proved , the FE - sh ould n, ’ m r m n lul t’s urces t i ts  per-
mentation will betrefit greatly from good initial p lan- forn iance . The ~~‘r k Imoi d mnr av inr cr ease or decrease nnv er
fling, t ime , but it sh omu ld reflect the FE - ’s detI m n i tmon m l  c r i m m ca l

(and th erefo r e hug h .pr tor tty ) act iv ities , it FEEMS is to
The Document Number on FEEMS Work Orders is be an effe ctns - c tool.

automatically assigned and resembles all IFS Docu mm ient
Numbers , consisting of the Requestor Identificati on FH-J1S C’onirdi natn ir
Code, Serial Number, Fiscal Year , and Type Code. The Tine key to effe~tivc use iii I EFMS capabilit ies is
Requeston Identification Code is obtained fro mnn tire the ongoing maui -agenr ient of the FEEMS sv .t r rk lo ad , Tire
SEE master record , which has been validated against effor requited fun this j ob will vary according to the
the codes used in IFS. FEEMS automatically assigmrs workload ’s size and nature . It is best if this task is
the appropriate fiscal year designation , and assigns a performed by one individu al who can ni onik)r am nd cli-
“J” for Type Code , since all FEEMS Work Orders are ordinate the entire recurring maintenance pro gr anr
individual job orders (IJO). The FE must assign a supported by FEEMS. This provides the dec ision-nraking
unique set of serial numbers which will only be used and review process with the continuity and cohesion
for FEEMS Work Order Document Numbers. To avoid utot attainable from a segmented group of individuals ,
dup lication of Document Numbers assigned to other Responsibilities of the FEEMS coordinator shonild i mr .
IJOs , the FE records desired Serial Number Range on elude niaintenance of the SEL and MRP Master Files .
the FEEMS Serial Number Range Form , which must maintenance of the SMPs and the central  records
also include the appropriate Installation Number. By library, assignment of installation-unique identif ’i ca t i n nn
recording the Installation Number , FEEMS will be able numbers , review of planning and status reports , analysis
to ruin at multi ple DPI installations and thus differentiate caf equipment and resource performance , and review nrf
between the various installation records. Note that systems feedback from work crews and supply. These
each FE using a multiple DPI nrust run a separate activities will help insure that FEI ’MS wm hl continue to
FE EMS program , i.e.. a separate FEEMS program fot operate effectively and without problenis. Tire FEEMS
each Installation Number. coordinator should be involved in the inmtia l  I - I - I - MS

workload definition activiti e s, Once the Fh:I:MS wur k ~
Maintenance Management Initiatives toad coding stru cture and SMPs are defined , t ire d ay -tn-

The following sections discuss management initiatives day workload of the FEEMS coordina tm ir  should he
which will insure maximum use of FEEMS capabilities , minimal. The IFS project officer mrmay be designated as

the FEEMS coordinalor.
Defining FELMS Workload

Tire FE should approach FEEMS workload definition Numbering Maintain ed S,vstem/Equipment
with the idea of formally documenting recurring main- The FEEMS syslems and equipme m m t mnu m n rh er s are
tenance requirements. Recurring maintenance work- installation-uni que identifiers which can be used to
load , which is critical to accomplishing the mission , physically tag and identify installation systen r s and
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en , i u i pr m n eurt .  ‘l ’Imese wil l  g mea t ! \  f : i c m l t l a n e  ht nc - a m n n i n m  tn t  I mn a c - L m l m m p h m s h m c ’d I , ms k I si m e p n m m t .  No te  t i m - a l  I I I ’MS

~pet-i tic c quu ipn ) e nmt , tam r m n h i a n i t v  o-~t hm I - i -  I - MS c t n d i um g  - sks c , l m r m m o r t  bc s h m n t I n , ’ml u u i h m v m i I m n . i I h y ~ m m m l v  t I m e  s n i n i k
req uu ir c mrnemmts . amid c o n t r o l  ot m i m e  & ‘ qum ipm 1m ~’ n m t  l i m v c ’ m i l ’ n ’  - m i m m l e m  p h ase c- a rm be tin ,’ij ~-ed .  amn n t  r i m s sl u t I s  t he  sdmc duuhe

0mm a l l  tasks inn t h a t  p 1 s t ’ ( u n less t as Ls  a n n ,’ f i s ted  as
(“‘ntrolling SMPs ei>m r n i nlc ’te . uisi mrg t i l t ’  I I - . i MS ’las k A c ci m nip h is i ned ‘fu nn i-

Eff ectiveness of I EFMS SMPs cur he g i ’i u i ~ i n -  m m u m m d  R~ciiid ) , N w  tasks added tim t ine  EEE MS w or k -
creased by locating copies of per t i n m e n m I  SMP’, at t i r  m m c i i  ,ad wi ll be ~c lm ed uulc ’d iou the mo u rt l r  imm rrediate ly
t ire mai mrtenrance activity.  This wi ll com m i i >lm: ~ m c n mp d a t n m m g  I i los ~ , mm ~ t h e i r  ad di t ionr  (except tasks with frequencies
t h e  SMPs , but should m mc m ease wmi m k cn cw c i  l c ’t  I i \  c ’ u m c ’ss . 1mm specmt cd n n nmur t l m s) .  If thmeir  ac c omrrp h ishmricnt  niu st be
When changes are made to SMPs. t im e ’ ccn t m ~ h m nas tc ’ i I 

~it ’ la ~ t’ -j  
- t h e m a i d i t i n i n  to tIme workload shun uld also be

SMP book shrould imrclude a list tmt ii e:mmmo mrs it l i l t ’ i i  d c la y ed . Fnnr examp le . flit’ newly installed itcnr u t
tni bu t ed copie s to facilitate e cn mn dimr g ch anges no thie nr .  c’q ini p i m i c m r t  pr obabl y i t ’S not  r eq u i re  a q u a r m e r l y  uni l imi g
C~m i e nrust be t ak e tm to ium s ur e t in - a t  all MRP Eiirmms s irave l ine m r ’ t o i n t t l i . Tine h - h .  could misc ’ thnis  task tnr jus t
tssin cm atcd SMPs ‘,muinl vice s c m s a  I .mc k  of propel c- m r t m u l  ehen , k l i i i ’ II  u i t  ec~ m i p m m m c m n t  t o rn  proper orp era t iour .  n il

c anr n c s m u l t  mum a i m  m m m c o m n m p lc te  I h - l - \ l S  tc r m k l t i a d , t i me 1:i ~ 1~ mi s t  n e c ’ ’ n i n , h  l imo ’ I~m s L is ~- omnr p hc ’te 0mm t Ime  i ’LE MS Task
n il .n read y r e t er c’mic e loin w n - m k  c l e u S  amid t m c ’ p0 su n h i t ~ ,~~- t m m m p h i s lmn ’mi im m m m uaromm imn i R e c mii d . Ounce  a re as m m tra h ie
of ’ c m m t u cah wo r u k  i e m m m a n m n h m g  n uumul tn n re . If p ,issi hhe . m i m e  SMI ’ sch lc ’ ml I I I c ’ nit  tasks l i - a s  be en c’s t a b hmsi iec l , t I r e  i -F  s i m i n m u l d
shou ld be cn o ss—nef eu emi cc ’d to key m r m . m i m n r t a c t u n i m m g  hmt c’r s -  s i l i v e  I i i  mm m , i u i m t a j i m  i t .  I N E - M S  h i _ m s  bu i l t - m r t lc’ x i h i l i t y  f t n n
m im e iii a cer rt r ai  l ibrary located nrc - ar  h i t ’ mast er  SMP i mp t i  2 i m m m n m m t i m s  n i t  dc’la~- . how ever , s u m c i m  d e l a y  will
and/ or shop. Timis fac i l i ta tes  qu ick alIt1 o l m m s e l  r e t e r e m u c e  t t C c- t  t i m e  i n l i n e  s c lmemiuml c’. l i i  r r . m i m m t a m m i  t h e  s e l med u u l e .V
In operating aurd a s s em rrh h ing u m r s t n u c t n o m l s , sp am e par t s  t ime  E l mm m u msl  i m rs uuc -  t l r a m  thin , ’  w n i r k  u s a c c u rm mrp hu sh m ed  in
mnm format tou r , and detailed rep air n n to rmm i a tuo mr  ur ot t ime schmed uled m m ronmth r  b ~ a ssi gmm big it  a snuff l cienr  t l~’ lrig ln
necessarily conta immed in tire SMP. Lxam i mp l e s  1 t tm e  SMP p r i o r i t y  son t im - a t  res ourc e s . such mis h mb nr r or nmi a ter ia ls .
are p rovided in Appendix 

~ al e received , If th is  c amrn m ) t  be donmc . tIre  sch e d u l e r  must
inn Sm ire t ir  at the  wt irk is ac’t-omp h isir ed m m  tIre a I hot  tedPlanning Maintenance - -tm mrie  nn t e rva l , so tha t  it will niot he camrce hl cd and re-Since FEEMS is a r e currinmg nr ;u imrt e m r ance syst e m mi . pnm n t e d  on tire FE -EMS Un ac conrp h is lred Task List

. SMPs and scheduled tasks do ur ot cover corr e ct ion m .
Report - Tm) dn i  th i s ,  the  scheduler must insure th at anyr e p a i r  mmmauntemra mr ce  activit ies.  However , F E - E M S  n l m a y 

lil y p h rase (nn th e ’  givenr nronth ’s w rrk order , anymnio n m tpc- iun i d i ca ll y schredu l e m aint e n i ammce tasks to mmm s p ’cl - and b i - nn i rmr unl y ph ases our t u e  prev uou ms m nr n th r ’s wnr rk
assess tire c u n r e n t  commdit ion of the ur ra in ta in e d  syst em rm / orders, amid a n y  q u a r t e r l y  p hrases on the  work orders 2
equip n mren t .  When deficiency ( in repair  r e qui r c nmic’ u i t s  a m e  

m o n nt i i s  old rece ive s t i l l  uc ient  p r ior i ty  to he accom-idemrt i f i ed , t h ere should be a prcrced uu re f nn r  ~c nm1 ’r a t i nmg in
p l i s i m ed in t ime c- o r r e n r t  m n n o u r t l n .  I t  s im un uld  be mmot ed t h at

correc t ion / repai r  work order (iJO urn SO). If t ime w t m m k  
when E l -  i - MS Work Orders are iss u ed . t imt ’~ n m m l m s t  he

crew is properly equui ppe d ami d sk i l l ed . : i m nd Um e n e q m n i r c ’ - -
imsed um mit ml t im c’s are ci m m  p it -I ccl t in  ca mm ccl led . si Icem a c n t  is arm enrmerg e mnc y .  t i r e  c t m r ! c c l m n i m u : r t ’ p a m r  ca in  he -

i - h  i -MS does nrn i t  e l ssm m e work orders tn mr u n  k nm
muide i un m i re d i a te l y as arm e m m m e m g c m r c -v st ’m v i c e  o ) rd en ,  If
t ine crew canmnn n t  nnake  t I ne  c o r r cc tm o mm on ii it c’a m m be pn>g r c’’.s . Time El -  sh ou ld t m ~ I n n  s c l me du m he’ m mmci ai - c- nm ni p h isl n

h - I -  i- MS tasks . espec i a l ly m m n n i n r t i m t y  m . i s k s . .11 a p p r o \ i m u m ~m t epos tp m nned . i t shmru l d  he scired uul ed in l i _ S ms :m p l i m m i
Is die simm ime timnne eat-i n nnr mnn m ll m , o t h u n,’mu sc’, tIme ti mmu ecnrrrecti omr action. -
he tweem u ‘a e co mmi p h is i m i m m h z l ime t a sk  nri a~ m i n t  hc ’ m m  ac’ct nrn l  -

Scheduling ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ imm nc C w i t h  t ime  ac~i emmeo  i - r e o i m u e m r c ~ i i  M m I l I e u  m e t ’. h - m r
Although monthly FE-,EMS Work ( ) i d c ’ m s  are p~~’- e’~s a i imp ic - aecomp hi simin i g a -.usk in t ire l m i u m n r h  week nit

d mu ced automatical ly,  the FE retains contr um l ‘ vci tine Jar miuim rv and agarmm mn the hirst iseek it  i - eh nu i a rv  u i n u m t d
h -asi c schedule by controll ing when the work ls  ‘ae cum - rmo t al low a m i n t l r  he~wn ,’en pc’nfn irni ranrc c’ of t i re  r i sk s

ph is ir ed and when new requi rennren m s inc dok ’d i t > tI m e Als o , c i n m i p l e t m n i m u  ot a u n m o m n t h h y  t~msk mr the first week of
b - I - E M S  workload , Because ti m e I 1.1 MS tasks a m e  mc - - J a m r u im r  anmc h then ‘again lire last uet ’k of ~~~~~~~~~~
sc i r e duu led b y add in g t Ime F reqmmenm cv (‘ vcle t m t ine  m m r o m m t i i  would res u lt mm a l n m n > s t  2 m o n n t i m s  h etw n ,’e mn c o u m n p l c ’ t i n m m n
l ime  w mn r k wii s a c cm>mr ip hi shrcd,  t hin ,’ I - b -  d amn s h m i f t  u r ki ,a is d ali ’s . I ’be MR I ’  R- .- m mi -a r k s  h eld appear s mmml mIr e  I - I - I - M S
b y de lay ing  -.ucc t imn p h u s h r n n r e m m t .  I h m n ~ ever . m i n u t e ’  I h i a m  Vi ‘ m k  U n d e r  m m unml  m a y  he ni s c ’ m t  t i n  m c i - m i m i ]  t I re I u r l g c ’t hu m s
dc l ay i mm g ac cnnm m np l ms hm n r n en t  t o n  mo ire t t r a m m  h i 2 mn n i l i m s  t t i c  u m m i n i t h i  n,-st i b s l i . . l i ç ’ i I hs t ine  s~i mn ,’u h u h e u  t o >  .m c -c minn ph us h r
nlay cau se task c ance lla t i omn . 1 mm t In s cum ~c . I I - h  ~t lS vs i l l  l i t  ~,\ h I ’  R c s n i ’w amid c i n i n r d m r m a n m n n m m  n n f  I I  I M S  Inmummmage -
then reschedule time work t n t  the  m ont l r  lt . sn mrg t I re  u n m e n m l - p l u m n i m n i n m g  mt - p u t s  a I m miic ’ . u t l \  t u n e m i n t i n t e  t t m i s p u o c - t’s-
ca ncel latnon and list the  ass u rci u mted task m u m  t ime I I b - M S  i~- . ,c ’W i i i  I n ’ n,’ nnf  the se n c p o m t s  m n l s u m m t ’c t i r m u t  m I m e  I I I M S
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coordinator and shop fore m an camr level workload , where , when , h o w , and who will perform the main~
assure accurate estimates , and mainta in direct con rtro l tenance
of the FEEMS workload.

Craltsnr m emr ’s job sat isfa ct iomm anmd product ivi ty will
mmmcrease because work will be scheduled ratirer than
performed on a “h it or miss” basis ; in addition . d’mer-

4 FEEMS BENEFITS AND COSTS g~n mc ~ work , wh ich c’m m m he avm r ide d wi th  proper urrainte-
i n a nce , will he reduced.

FE I -MS um u l ou m n a t ic ur l l y gen erates m u l l m o n r m , t - d work
Benefits on di - n s. thuus  eh i m i n r a n lug t im e u rr ai n u- al pr epar -at io nr  of— 

Mo ist  FE s tI n > not iruiv e a viable recur n iung m r ra i n r t c ’m n a mlce wink order requests a i md estin r at e s. F E - E MS will um ut o n .
p rograni . Tine pr u m irary beunef i t of FEEMS us to ) pr ovide nrat ic :u ll y record and report the t a t u s  of all FL I .MS
tire FE w it h  the capability to plan r ecur n in gnn aint en anc e Work Orders as h e w . in-process , co n n np leted , or camuce lled.
activities to c tm mr t ro h and main -age the nn a i mrte n n a mrc c work-
load , reduce equipment failure aird downtime , decnease i -EEMS will prov ide a standardized nne thud  for
overtime requirements , and increase cnm stonrer sati sfac- equu ipnrent identification ,
tion’

The FE will be able to ach ieve a higher level of
The FE will realize a savings in terms of manhours cunstomer satisfaction.

dedicated to repetitive p lanni urg, estimating, an d re-
cording of recurring maintenance tasks: these freed
manhours can be used to perform other nrainte n an ce The cost of operating FEEMS is minimal . It is
tasks , It is estimated that  FEEMS will save the FE ‘a~ estimated that  the FE can imp lement the systemn for
each installation an average of 6000 m anhours per year . equi pment identified as critical in approximately I
representing 55 ,000 labor dollars which can be spent month at a one.timc cost of $3200 (an estimated 160
on other tasks. These manhours are a sum mary of hours X $20/hr). Additional equipment items and
many partial manirour s and do not represen it one SMPs can be added as desired with nriniir ial impact on
position that  can be eliminated , tire system. FEEMS will have an average computer run

t u ne of between I tm ) 1½ hours /month on a BASOPS.
FEEM S is a formal system which provides the capa- IBM 360-40. The computer costs are estimrrated to

bi lity to plan and schedule critical recurring m aimr- range from $90 to $135/month (computer time
tenance well in advance of need. Curre mrt procedures estimated at $90/lrr).
are not adequate to perfornr functions because tire
maintenance staff is kept too busy responding to
emergencies to take time for routine planning , schedul-
ing, and recordkeeping. 

5 SUMMARY AND CONCLUSIONS

FEEMS provides feedback not prev iously available
to the FE which will help estimnate equi pmetrt service This report identifies five basic mn aintemrance manage -
life and abandonment criteria and hel p make repair ! ment functiomis ( I )  inventory control, ( 2 )  maintenance
replace decisions . The result is an increased capability cmm n t ro l . (3) resource management- -scheduling /process-
to plan and dmncument  workload and increase work im ) g. (4) resource mauragement - - planning, and (5)his tor -
mi nce productivity.  ical recordke eping and imp lementation requirements to

establish the FEEMS SEL inventory and SMPs. This
FEEMS will provide fully documented standard overview of the system ’s functions and requirements

maintenance procedures: these include maintenance will hel p the FE determine the ureed and degree to
requirements by frequency, shop standard tools and win ch the system will be usefu l to tire i ns t a l l a t in u n .
parts required but not usually carried by the mainte-
nance crew , and exact equipment location, The benef i t s  and costs of using H- EMS m m md icu mt n , ’  t h ai

the advantages of impienr en t imig the system m n rn m n e  t han
FEEMS will greatly reduce overlapping duties aurd outweig h the minimal costs. FEEMS is a m m m l to h elp

re spo)n Sibi litieS by requiring the identificati on of what , the FE establisir a viable recurrin g m ainmtenan cc pr n ngmun m n.
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APPENDIX A: Maintained Systein/E qui pnrent is n - o t u i ipnnm cm r t ohes i gmi a t e d
G 1_OSSAR V by t h i n , ’ E l I  t i n  hi m.’ m n r n n m u i t n n m i ’d m m m d  m ec tur dco l  iii  t i m e

I ’ E - I M S  Select l - c i u m u p u r m c - m m t  l ist I u v c i i l n m m s  l i l t ’ , I t
t hmc ’ m l e m m m  mc t i n  I n c udc ’ m m l m t m n ,’t l m i m I i i m . i m n i t , m i m n e ’ l m c i  cv

( orre ctioun /kep a ir M ai um te u ma i i ce Act ivities m i t ’ m n i u m u u m -  l e n I n . it  w i l l  lie u e t - n n m m h c n l  u m m t I m e  S I - I  - n us mm i f ’  .m Sv s t e m im
t cimuu mu cc act m n u m ts miecCss. mr y ton  m e s t n m i  ‘: ui s y s t e m u m / e q u m i  p- ‘ly pe (‘t id e’ -a m m h Sv st e in > i\ m n uuih io ’i t on i  m r s  Selec I I - pump -
m u memrt  ton n> pc r u u t imr g  c m i m r d u t u n n m n . ‘Il mese m nu ~u i m m t e m n a m n c t ’ u n cu t huln ,’ m r t i f m c u u l i m n m m  N uu m m n he i  - I f ’ t ime  m I n ,’ m un  is t i n  he
act ions are for m epai r immg breakdow n s our t au l u i r e s  a mm d idenmti f ied  amid n m r a i n m t a i m m e d  as a piece nnf  e q u i i p m r n e m r t
cannot be routinel y predicted and scheduled by wit h in a syst eirr . it will he re conr ded in thre SEL ,
FEEMS processing (i.e. . this is nron-FEEMS work) .  r ising a Syst enm Type (‘ode , Systenr Number . i -quip-

mrient Type Code , and Equipn ient Numriber for  its
Frequency Cycle is the time in terval  used by I- ELMS Select Equi pment Ident ification Number.  This

to schedule aumd reschedule maintenance tasks. A equipumient must be selected carefully to inc l u de
specified frequency (R) has a Fre quemrcy Cycle code ourly systenns and equipnient which are critical to
“0 ,” monthly cycle code “I , ‘ bi -mont lrhy cycle the FE m ission and on which recurring maintenance
code ‘2, ” and quarterly or longer cycle “3. ” When cannot be ignored. A Standard Main t ena mrce Pro -
a niaint enance task is completed. it will be resched- cedure entered into FEEMS using a Main tenance
uled in accordance wit h the Frequency Cycle code Re quire nr r emit / Procedure record may be wri t ten for
from the date of comp letion. If the maintenance each n i aintairm e d system/ equipnient.  FEEMS will
tas k is n ot com pleted as scheduled in the allowable match the maintained system/equipnrent record
ti m e frame , it will be cancelled amid rescheduled with the appropriate Maintenance Requirement !
unti l  it is acconipiished (specified frequencies are Procedure record to aut omri atica ll y pr odnice pre-
rescheduled only in the nmont h s designated) . approved , estimated work orders for each shop.

Frequency of Maintenance specifies how often rnaimr- The Maintenance Requirement /Procedure (MRP) Filetenance tasks will be scheduled and will establish is a list of recurring MRP records established frnmmthe Freq m.mency Cycle. This frequency may be speci- the Standard Maintenance Procedures developed b y
fled as intervals in months or hours in which main- the FE. FEEMS gemierates maintenrance tasks for
tenance will be scheduled. work order phases by ma tching the SEL records and

the appropriate MRP records using the Select
The History File records a complete hmstory of recurring Equ ipmm i ent Identification Number in accordance

maintenance on each maintained systenr / equ ipnrent with the specified Frequency of Mai t rtenance Tire
record in the Select Equipment List Inventory File. MRP records identify the Maintenance Require mn emrt
Thre FE has the option to record and stnnr e in tire Description , time appropriate shop. Frequency of
History File the Actual Eqump m ent  Operatung Honurs Maintenance . Crew Size. amrd Labor Hour Standard .
and Correction /Repair Maintenance Activities. The
E l ist m nry File cannot be up dated directly. However .

Maintenance Requirement /Procedure Number /Sequencet ire FE may enter  comments  to i d e n m t i f y  amry changes
Number is a uni que , tw o-part number  assigned byor corrections tinat should be mroted . When a h i stn iry
t h e  FE to each Standard Maintenance Pro cedu re.report is desired , it must be specifically requested.

using the Select Equipment ldent i fmca t ion Num n rber ,
Operating Hour Log is an optional monthily record of

Labor Hour Standard is the estimated number of lab . m r the Actual Equipment Operating Hours. When the
hours required to acconip lis im the main tenance  Actual  Equipment  Opera ting Uours are entered m I n i
requirement.  The Labor Hour Standard is multiplied FEEMS, this record overrides the Eqnmipnicnt  Esti-
by the Number of Items to he maintained to establish mated Used Hours initially entered for an SEL record ,
the estimated labor hours for the mnaintenancc task. The operating hours arc used by FEEMS to > deter-
TIn s estiur iate includes time for material hand ling, mn ine when to sch edule the niaintenance task w h r e mr
ctm i i rd inat i on . travel . j ob preparation , actual work , the Frequency of Ma intenance is measured in hours .
craft allowance . amrd for checking tools and parts in The History File will maintain  a record on f the esti-
and m i ut . if required . ma ted and actual equi pmen t operating hours.
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Recurring Maintenance Activities i n clude all sciredul- used ; aund (4) references t t n  detailed n uanu m als , draw-
able mnnainte m ranc e not per finrm u ed by dedicated r npera - im r g s , desi gns , or in rs t ruct ion s .  The SMi’ also u demrt i f l es
t iom iS personnel. They al son enconrp ass all act ivi t ies  tIre appropriate sirop. Frequency of Maintenance.
involving inspection , preven tive m ain tcmrammc e . h u h r i -  Labor Ho nur S ta u idard . and tine numm i her  of mai m -
catio u r , and rep l ac emr nent of com i snurnr ab l e par ts . e.g.. tenmance per soiui mreh re quired to perform tIre maint e-
belts or filters . Recurr ing urna i mu temnance  m u rnust  be pre- mna nc e . Tire SMPs anc nn ai m nt a i m ned u n  a loiose leaf . three ~
dictab ie and docum n r ented as Stamrdard Mai u itemiam n ce ring notebook a m u d are entered i mrt o the FEEMS
Procedur es. MRP File in au abbreviated fnrrmat , using the MRP

keypunch form.
The Recurring Maintenance Task is a recurr ing main-

tenance activity f i r  a specified mrraintained system The Task File is t i re  FEEMS h miventory of recurr ing —

or equipnren t (e.g., oiling the motor whose serial nraintenance tasks created b y matchi mrg the SEE.
nunrber is XYB I 1327 ) .  It is a task which can be records with the appropriate MRP records. The FE
do cumn iemu ted as a Standard Maintenance Procedure controls the conte m rts of this tile by nraking appro-
prnncessed by FEEMS at the appropriate frequency priate up dates to the SEL and/or time M RP. The Task
and assi gmme d to a specific shop for comm i p letio m n at a File is the source of FEEMS Work Orders and the
given l nnc a t i o i un  amid t imnre.  source of status info rmirat i o m r u mn t ine work orders ,

Maintenr amrce tasks are sciredomled I r m nn u m mime ’ [ask I - uh e
The Select Equi pment Identification Number (SEll)- omi t h e  basis o f  t ine  m n n a i m m t e u i a n m c e  i m u t u ’ n v a h  F m eq m uc m ru ~

NO) is a u m ni que idc i rtiflc a ti u n mrunnber for mr a imn-  Cycle calculated m m > m m r o m n m t h n s  ( n I t r I c  i h r a t  hn ru r l~ re ’-
tained systenr and equipn n emi t records in the Select qru encies are cu imnverted to> nnon t i r l y f requenci e s .  uising
Equipment List. A mai n rtained system is identified tire Equipment Estimated Used Hooir field mi m I t I re
using the first two subtlelds of the SEID-NO: stand- SEL for m ). Tin s value is used to assigmn ami im n i t i a l  due
ard System Type Code, Insta ll ation-U mn i que Systenm date whe un t h e  task em ni ers tIre Task File. The due
Number . Standard Equipment Type Code , and date is the month inn whic in tire task will he scheduled
Installation-Uni que Equipment Nunrbe i .  The SEID- next .  Tasks are init ial ly scheduled in tine nr nr nt in  tha t
NO is used whenever a maintained system or equip . they are input to FEEMS. i .e.. t he dale due is set
ment needs to be accessed. Time SEID-NO is used on equal to the mont h of imrput  to FEEMS. After tire
the MRP rec omrds to assi gn SMPs to specific syst enni s task is scheduled , the due date is up da ted in accord-
or equipment . or to all equipment in a specific sys. ance with task completion : (a) if a task is conmp lcte d
tern , or to all equi pment in a specifi c equipment in an allowed time interval (i.e.. I m onth for a nn mmm mtir-
type. ly task , 2 months for a bi -monthiy task , and 3 months

for a task with a Frequency Cycle of 3 months or
The Select Equi pment List (SEL) File is tine FEEMS more) , the due date is set at a value equal to thre

inventory of maintained systems and equipme nt. number of months required for accomp li shmmient
Each SEL record is identified by its appropriate plus tire Frequency Cycle and is scheduled. (in (b)  i f
SEID-NO. Other required data include Component the task is not comp leted u n  t im e allowed timrie inter-
Code , Facility Numbe r/ Suffix , FEEMS Fac ili ty val , the due date is augmented by tine Frequency
Descri ption . Requestor ldentificatinin Code . Equmip - Cycle or 3 months  (wh ichever is less), so t h at t he
ment Estimated Used Flours , amid Number  mf l t e n m ns  task is reschedt r led for the following month.  The FE
per Record. Oth ner optional SEL data include Lt)ca- can use this sc i iedu l immg methodology to control tI ne
lion Co de. Reimbursable Cm.nde . Otiner F u m n d C i t a t i o m m . acco mp lnshrment unf month nl y tasks so that  they are
manufacturer data . Equi pment S u e , Sp c cm fi c a t i u m u rescheduled at the mn st convenient time. In this
Paragrap h Num nber , Drawing Number . Equ ipmemnt  mai m er , tine FE can nnodify t i re  FEEMS assigned
Acquisitiomi cost . am nd dates related t i n  mn s t ~ l i z u t i tmm r  dune date .
test h mrg . war ra m nty .  e tc.

Unaccomp lished Tasks in FEEMS are tIne tasks associ-
Standard Maintena mn ce Procedures (SMP ) arm ’ ~ r i t t e u m  ated wi t i r  the FEEMS Work Order phase win ch has

gnu mdz um m m. ’e to nn a urr tenanc e  crews c nnn c ermrmng:  ( I )  t ire been camn e elled. Because some i f  the tasks wit in imn a
step -h y .step procedure to be followed in perf o rrn n mng cancelled phrase ~‘ray have actual ly  heen acconr-
a give u m nn aintenance task : (2)  special t t m t ml s  and p lisl red . FEEMS allows lire F l ’ m r  up d ate  tine FI l MS
equupnner r t required: (3)sp are parts o n r stupp h iec to he Unaccomplished Task 1,ist r e p m n r l .  Time I l - i - M S
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Work Order report is used as a Task Accomplished tire appu ’upr hi t e  Fr eque mn ey (‘yck .  Wi tiu imr  each w omk
Tu rnaround [ ) mm cu mum ne un i  whi mt -hr m e ~t mr ds all tasks i i m d e m  a d i f f c r e m m t  p hm a st ’ us m.’ s ia h i ish u e d or e’~m. im me—
ac c omutphisimed , regard less n nt ’ whi et iue m ’ t ime E l -  F MS ~t mu d m.’d ( a c  i l i t  y N omu n rbe m / S um t l ix . Shop (‘t ide . (‘mm nnn-
W o mr k Order p h ase is ct n mn mp leted or cannce ilc d - h um l i nu s  p m m m m e m m t  (‘ode . Rm.’m m m m i i m m m  sab le ’ (‘min k . 01 h e m  F um u mol  ( m l  i

mr na n tue m ’ . FE EMS purge s the liii a c en nur n plisired ‘(‘ask t it m un - aurd Li it ’ ~t it n un Key (‘tr d~ - 
- [hue H - I - MS Wo im k :‘

List in order to list only ti ne tasks w lruc ln weme ac t uu a l l y  Omd er is comi siden’ ed appu ’onved wl um.’ mm t ime FE appr oves
accomplished , tine SEL and MRP inputs : then tire w or rk ni rdem is Os 

-

processed directl y lii tIre scheduler / sh op foremen ~~ 
-
~~~FEEMS Work Orders are Individual J(ib Orders ( I JO ) t’or con’r pletio nr as time becomes available in t u e  ap-

and are produced automatically by FEEMS. All in- propriate shop. TIre labor , cquipmnent . and material
put data (F A I . FA2, FBI . etc.) required by IFS to m oors and costs f or  FEEMS Work Orders are recorded
estab h is in a work order are autom ir atica h ly prodnuced like all other IFS work orders . i.e., b y comiip letim n g
by FEE MS in pu m nc l near ol fo rm nia t .  The FEE MS W u rrk the IFS Lahoir and Equipment Utiliiaiiomr card aird
Orders are pro duuced omncc every m n o m rt l r  a m md c o nt a im n t ine  Material  Issu e card. FEE MS anutoi m rra t i ca hl y repo irts
all work due during the following mo m nth . One work coin n ip leted FEEMS Work Orders to I l - S  am rd deletes
order is produced for each recorded Reques tor work oirders camice lled by FEEMS.
Identification Code . Functional Group Code , amid
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APPENDIX B:
SOURCE DOCUMENTS
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FEEMS OPERATING HOUR LOG

SELECT EQUiPMENT IDENTI FICAT IONTRNS
CD NUMBER ~ c.~

_ _ _  — ~~~~~~~~

~ SYS SYS EQ EQUiP-NO
TYP NO TYP
CD CD 

YR MO
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1 7  18 19 20 21 22 2 3 2 4 25 2 2 7 2 8

X H Q C

X H Q C  
- -

X H O C

X H Q C

X H O C

X H O C

X H O C

X H U C

X H O  C

X H O C

X H O C

X H Q C

X H Q C

X H O C  
-

X H Q C

X H O C

X H Q  C

X H Q C

X H O C

X H O C
1 2 3 4 5 6 7 8 9 10 i i  12 ~3 14 15 16 17 18 IS 20 21 22 23 24 25 26 27  28

DA FORM 3 (EXAMPLE)
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FEEMS SYSTEM TYPE TABLE

T RNS SYS
CD ~ TYP SYSTEM DESCRIPTION

1 2 - - 4 5 ( 7 6 9 mm )  > i  17 13 l
’
1~ 5 l~, I i  ~~ l~’ 7~

X 11W

X M W

X H W

X H W

X H W

X H W

X H W

X H W

X M W

X H W

X I I W

X H W

X H W

X H W

X H W

X H W

X H W

X U IV

X H W

X H W

2 3 4 6 9 0 0 0 12 03  14 15 ~ 07  16 19 2.~
L1 ~

OA FORM 4 (EXAMPLE) 

~~~~~
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FEEMS EQUIPMENT TYPE TABLE

L~ EQ
I 

~ TYP EQUIPMENT NAMECD 
~~ CO
=
~ 2

1 2 3 4 5  6 7 0  9 n O fl i 2 i 3
~~~~~~~~~~i7E~~~

X 1 I X

X H X

X I I X -:

X H X

X H X  
- -

X H X

X H X

X H X

X H X

X H X

X H X

X H X

X H X  
- ‘

X H X  
-

X M X

X H X  
-

X H X

X H X

X H X

X H X
I 2 3 4

~~~~~~

’ 7 .

~~~~
J

u 1 2 i 3 l 4 15 o n 7 l 1 9

DA FORM5(EXAM PLE)
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O3’39NVii~~ I O3- R~~NVH3 
—

it, —
(7) I_a C_I (7) (0
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FEEMS SER)AL NUMBER RANGE

TRANS SERIAL NUMBER RESET IN$TL
CO RANG E NO

•1 _________ 
_________a

LOW HI GH

4 Hv c
_ _  I 11 I f

S 3 4 5 6 7 $ 9 i4iS 12 13 14 141417 ‘s1~ 
20j 21 2121 24

DA FORM 7 (EXAMPLE~
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FEEMS HISTORY SELECTION
— - 

c SELECT EQU IPMENT IDENTIFICATION
TRNS ~ I) NUMBER

CD ~~~~~, _ _ _  —a,
2 O SYS EQ
~ S ~ TYP 

5
N0

5 
~~~ E QUIP-NO

~ CD CD

2 3 4 -, ~. S ~~r
’ 1 5 1 6 1 7 ~~~~

’ ? O 2 1 .~� 2 3

X H R C

X H  R C

X H R C

X H R C

X H R C

X H R C

X H I I C

X H R C

X H R C  
-

X H R C

X I I R C

X H R C

X H R C

X H R C  
- 

- -

X H R C

X H R C

X H R C

X H R C

X H R C

X H R C
I 2 3 4 5 6 7 8 9 i i  1 1 1 2 1 3  14 iS  1 6 1 7 1 4 1 9 2 0 2 1  22 23

DA FORM 8 (EXAMPLE)
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FEEMS CORRECTION /REPAIR RECORD
____ - ________________ — 

SELECT EQUIPMENT IDENTIFICATION -
TRNS ~ DOCUMENT NUMBER

CD CD NUMBER — _____________

Z ~ SYS EQ
TYP ‘,‘ TYP EQUIP-NO

C.) CD 
N~

xj~ ~ I I T I 
__

I I [[
1 ~~2~~3 4 5 6 ( 1  $ inj is 12~ 13 

~~ 
16117 18 19 20 21 22 2~J~~ 15 26 27 22_29J3OJ~~~ 2

1~~

DATE 
$

JOB
JOB DESCRIPTION COMPLD

YR MO DA

3313413 5136 37138~39F40~41142~3t44145 [46~~~~~~
48I4915 0

~~
51 ~52I53~54~55J56 5~5J59l60~1J62

LABOR LABOR MAT EQUIP
IIRS COST COST COST

ACTU ~ ACTU ACTU ACTU
I-
‘Ii

641641616 61J 6 S~~ 9~~ 0 75114174114125 7~7 1I?8J79 tBO

OA FQRM 1O (EXAMPLE)
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APPENDIX C:
FEEMS OUTPUT REPORTS

In
0 —

074 .-
‘~ Z Oor cii ~ C’s
~~ U U -

a. o o ~U — — U.’
0 )’- Ui 3
-J I’l Z 2 0 3 3 Lii 3 LU 3 Ui LU LU 3 Ui 3 Ui S Ui

Id) II)  7- U) U) Z U) tf l U) 5 5 LI) VI 2 Z U) UI U)

UI
5.
U)

7-z
s-i (I)

LII U 0-o cii i —
U I

U - U (2 0 0 .— N Cl ~~‘ It) ID 0- ~~ 0) 0 .- N N Cl
U) U) ~~ -j  5 Q 0 0 0 0 0 0 0 0 — .- — 0 0

U. LU LU (aa a
S S 0 ( 3 0 ( 3 ( 3 ( 3 0 ( 3  (~ ( 3 0 ( 3 0 (3

o U ~~ < < a a a a a a a a a a a a a a
4 4 4 __ l -~~ ..J ~J .J _4 J -~ -~ ~J ..J .J ~J J __u 4
Li. U. 00 ID ID ID ID ID a) 00 10 ID ID U) 0) 0) 0) 0) 0)

7- U. - -
5.3

U) i— U )  ID 0 -
— -I~~~ 0 0 N (0 LI) U) I- ID ID ‘- CI 0 N ID 0) 0 6- 0) ID (0

-‘LU 10 0) ‘2 (C) ID N N Cl (0 6- 6- Cl C ’) LI) (0 (0 14 N
-~ 0 20) ‘2 ‘2 0) 0 - — It) C’) C’) ‘2 ‘2 ‘2 ‘2 LI) LI) LI) U) II) C’) C’)

< 5  0 0 <‘4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
L L 3  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Z 0. A. C. A. I— 7- 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
LU

0.
a .~- — Cl C’) C’) CO ID (P 00 (0 00 (0 (0 (0 (0 ID ID CD (0

U.’
5- 3 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

C — — — — — 5.A 04 0.4 ,.4 0 . . . . .  i.i — ,~q

Z 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
5 0 C) C) 0 0  C, C) 0 0 0  C) 0 0 0 0 0 0 C) C)

C. U.’ LU Lii Lii LU Lii Lid Lii LU LU Iii LU LU LU LU LU LU U.’ UI
LU —

3 7- 7- 7- 7- I- 7- I— I- 0- I- 7- I- 7- I- I— I— 7- 0- 7-
4- 0 VI U) U) U) (I) U) U) U) U) U) U) U) u1 U) U) U) U) U) (I)

LU LU Ui LU LU LU LU LU Lii Lii LU Lid UI 42 Lii Lii L&i Lii LU LU
U) 7- 7- 7— 0- 7- 7- I- I- I- I- 7- I- 0- 0- 4- 5— 7- 0- 0-

2-

(7) 0 u~ (3 ‘2 0- 0) - N C’) ‘2 17) (0 6- 0) 0) 0 Cii Cl ‘25 0 0 0 0 0
0 0 0) 0) 0)

0. N (‘4

3
C)
LU

LUa- a. 0 .~ 4 0 (2 0 U. U. U. U. Li. Ii. U. IL Li. U. 07. 07. U. 14.
L U ) - U .4 4 0 C.) (a Li. U. U. U. U.. Li. IL Li.. ii. U. U. U. II. ii.

I-

C’) C’) ‘2 It) U) IC) ID ID ID ID ID ID ID ID CO ID ID ID ID ID

U 3 3 5 53 3 5 5 33 33 3 3 3 3 3 3 3 3
U) LU LU LU LU US LU Ui LU Lii LU Lii LU LU LU UI US LU U.’ Ui US
LU I- I- I- 5— 7- 7- 5- 7- 7- I- 7-. 7- 7- 7-. 7— 5- 0- 5- i-- 0-
0 VI Id) U) VS U) U) U) U) U) U) U) U) U) U) (7) U) Si) (I) (7) 57)

5. 5. 5. 5. )~ 5. 5. 5. 5. 5. 5. 5. 5- -
~ 5. ) 5. 5. 5.

U) U) Un U) U) ii) U) U) U) U) (7) U) U) U) U) U) U) 0/) U) (I) (7)
5.
U) 5-’ 0- 0- 7- 5- 7- 7- 5- 7- 5- 5- 7- 5- 0- 0- 5- 5- 7- 5- 5-

U) (7) U) U) U) U) U) U) U) 01) U) U) U) U) U) U) U) U) UI U)
Lii UI Lii U.’ LU U i -  Lid U.’ Iii LU LU Lii 102 LII U.’ Lii Lii US LU UI

- 7- 7- I- 5- 7- 7- 0- 7- 7- 7- 7- 7- 0- 7- 0- 0- 7- 0- 7- 5-
6-
6-

(7) U U — — — 6- 6- 6- 6- 6- 6- 6- 0- 6- 6- 0- 1- 0- 0- 6-5-0 N Cii C’) ‘2 ‘2 0 0- 6- 0- 0- 6- 1’- 1- 0- 0- 1- 6- 6- too f l Z  (‘4 Cii Cl ‘2 ‘2 0) 0’. 0- 0’- 0’. 0- 6- 1- 0’- 4’- 0’- 6- 0’- 6- to
S (ii Cii

LU US
5-. (1 )0 .0  0 0 0 0 0 0 0 0 0 0 0 . 0  0 0 0 0 0 0 0 0
4 5 . 5-0  N N C’) ‘2 ‘2 ~~‘ 1’- 0— 6- 0- 4’- 0- 0’- 0- 0- 1’- 0’- 0-- 6- 6-
O U) O-. Cii Cii Cl q ~~ q 0-. 1’- 6- 6’ 6- 6- 6- 6- 1’- 6- 0-. 0- 0-. 1-
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U)

-I

Lii

U)

S

z

S

5- — — ‘2 U) ~‘ 2 ~ 2 2 C’) 0)

5. 5 3 5  5 3 5  5 5 3  3 5
U UI Iii Lii LU UI LU LU Iii UI W Lii
U) 4- 7- 4- I- I— I- 0- 5-. 5— 7-
LU U) U) (I) U) U) U) U) (7) U) U) U)
o >- ~~ 5- 5. 5- 5- 5- 5. 5- 5-

U) U) U) 0!) U) U) U) U) (7) U) U) - -
U)
5. 5- 7- 7-. 5-. 7- I- 7- 7- 5- 7- 5-.
U) U) ‘7) (7) (7) U) U) U) U) (7) U) U)

UI UI LU Lii Lii UI UI Ui Lii US Ui
7- 5- 7- 5.- I-’ 7- I- I— 5- 5- 5- - - - 

- - -

0 - - - - -
U

0) U) 0 0 0 0 0 0 0 0 0 0 0
N 5 - L U  ,- C’) ~~ N 0’ ‘2 0) 0) (ii 10

(7) 0. — ~
- 1’) ~~ 0’. 0) ‘2 0) 0) (‘4 0)

Z 5-
4 7-.

LiiI- — (ii — 6- — 0’. 0 0 U 0)
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0 5-5 — — ~ ) q 0’- 0) 0) 0) 0) (ii 0)

U) (‘4 0)
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APPENDIX D:
STANDARD SEID-NO SUBFIELD CODES

D,l STANDARD SYSTEM TYPE CODES

System System
Ty pe Code Description

110 Hea ting Generat ion
120 Hea ting Distribution
130 Hea ting Controls
210 Chilled Wate r Generation
220 Chilled Water Distribution
230 Air .Cond it ioning Components
310 Ventilati ng
410 Plumbing , Water
420 Plumbing. Med ical Gas
430 Plumbi ng, Sewage and Waste
440 Plumbin g, Fuel
450 Plumbing, Fixtures
460 Plumbing, Controls
470 Plumbing, Steam
510 Electrical Generation
520 Electrical Distributi on
530 Lighting
540 E’ectrical li~tenor
610 Equipm ent . Communicati ons
620 Equipment , Food Service
630 Equipment , Laboratory
640 Equipme nt , Shop
650 Equipme nt , Maintenance
660 Equipme nt , Emergency
670 Equipme nt. Waste and Garbage
680 Equipme nt , Internal Transportation
690 Equ ipment , Specialized
710 Water Treatment
720 Sewage Treatm ent
81 0 Water Storage
820 1-ucl Storage
‘I I 0 Steam Generat io n

43

- ~~~ ~~~~~~~~ .- 
~~~~~~~~~~~~~~



_ _ _ _ _ _ _ _ _ _ _ _ _

I
0,2 STANDAK I) EQUIPMENT TYPE CODES

Equi pineut Equipment Equipment Equipment
Type Code Descriptioii Type Code Description -‘

A l  A eia t o r  I - i  l i i
A 2 Air I landling Uni t  1 2  Fau cet

A3 Alarm 1-3 hlt~’i
A4 Annunc iator F4 Fu’od P it ’pa r ~n i Cm E quipt i eiit
AS Air Separator F5 Food Seu v ing Equipme n t

F6 1-nod Storage Equipment
BI Ballast F7 Fountain
82 Bath F8 Furnace 4B3 Battery
84 Battery Charge r Cl Gauge
85 Blower G2 Generator
B6 Boiler G3 Grill
87 Bubbl er -- Swimming Pool G4 Grou n d in g  hqu ipn ient

Cl Cabinet , Warming (Food Service) HI  Heat Ex cha:IL ’cr
C2 Cable 1-1 2 Hoi st
C3 Capacitat ur 113 I Io~id
(‘4 Ch em ical Additive Equ ipment 114 I Jo n i i d  i tic:
CS Chlorinator I-I S I I-V Uui i t
Co Circuit Breaker Ho Hydrant - -iC7 Clock 1-17 Hydrochlorinatoi
C8 Cock H8 Heater Unit
C9 Coil 1-19 Humidistat
CA Combustion Chamber
CB Compressor Ii  Incinerator
CC Condense r 12 Irrigation Equipment
CD Connector 13 Ice Mak er
CE Control Panel K I Kitchen .Washi ng EquipmentCF’ Cooler
CC Cooling Tower LI Lamp
CII Chille r L2 Lighting Fixture
Cl Counter  L3 Light ing Ex ter ior

- - Ci Counter , Dietary L4 Line Isolation Monitor
CK Counter , Medicine

Ml Manhole
Dl Damper M2 Measuring Instrument
D2 Deaeratoc M3 Medical Gas
D3 Dimmer M4 Meter
D4 Disposer MS Motor (<I lip)
05 Drain Mo Motor ( I - S  lip)
D6 Dryer M7 Motor (>5 lip)
D7 Duct M8 Muffler
08 Dumbwaiter MY Mains
09 Dust Collector MA Mixing Box
DA Door MB Mano m eter

MC Motor Control CenterEl Elevator
E2 Extinguisher P 1 Pipe and Accessories
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Equi pment Equipment Equipment Equipment
Type Code Description Type Code Description

P2 Pipe Insulation S9 Strainer
P3 Pneumatic Tube SA Sub stat i . n
l’4 Pool . Swiiuiisg SB Swi teli
I~5 Power Lu tes SC Stt ’ i i iiici

Pump SI) Sl eati ‘In ibi s  me
P7 Pump, Circulating
P8 Panelhoard TI Tank

T2 Ther m ometer
R I  Raceway T3 Tr aim s li r,iie r
R2 Radiat or T4 Trap
R3 Refrigeration Equi pment 15 Trayveyor . Con veyor
R4 Regulator TO Thermostat
R5 Reservoir 17 Troffer Light
R6 Retriever
R7 Refrigerated Room UI Urinal
R8 Receptacle
R9 Register VI Vacuum Breaker

V2 Vacuum CleanerSI Scale 
- V3 Valve

S2 Shower - 

V4 Vent
53 Signal vs - Vacuum Pump
S4 Sink , Lavatory
S5 Special Security and Disbursement WI Washer

Door W2 Water Closet
S6 Sprinkler Equipment W3 Water Heater
S7 Steam Separator W4 Water Softener
S8 Starter Magnetic WS Water Still
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APPENDIX E:
SMP EXAMPLES
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SVCAERA TOR MRP-NO Al-I D
SEQ-NO
PAGF 2

SPECIAL TOOLS AND EQUIPMENT:
1. Vacuum cleaner

SPARE PARTS:
I ,  Air filters , bacteria-retentive

2. Mild detergent solution

PROCEDURE,’
1. Coordination if Multi-Shop Column = N: check

with Branch Chief,

2. Inspect air outlets for blockage,

3. Oil door hinges.

4. Inspect door gasket. Replace as required.

REFERENCES:
1. 27 , Ethylene Oxide Gas Aerator Equipment

Manual . -

-
~~1 

-
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GA UGE. AIR T—IA A PRl~SSURE MRP.NO GO l D
SEQ-NO I

• PAG E 2

SPEcIAl. TOOLS .-LVI) !~QLIP.tlE~\7 ;
I .  Crescent wren ch

2. Open end wrench (correct siae for end of pressure
gauge )

3. Pipe wrench ( 10 in, or 12 in. for hold back)
• 4. Direct pressure reading gauge .

SPARE PAR TS:
I . Extra pressure gauge
2. Short ni pp les (1/4 in. or 3/8 in .)
3. Bushings (1/2 in. X 1/4 in. and 1/2 in. X 3/8 in.)
4. Pipe thread sealant.

PROCEDURE:
1. Check pipe going to pressure gauge for leaks. if it

leaks , take it apart and redope it .

2. Turn off pressure on line to gauge. Relieve pres-
sure on line between gauge and valve , if possible;
then turn valve back on and see if gauge registers
the same amount of pre ssure as before. If so,
gauge is working properl y.

3. Clean glass on face of gauge .
4. Check gauge for pressure reading.
5. Close valve to gauge.

• 6. Remove gauge from system and inspect gauge for
wear and evidence of internal leakage .

7. Install direct pressure gauge and take reading.
8. If system gauge is different from direct pressure

gauge reading, calibrate system gauge; if unable
to do this , replace gauge with new one,

9. Remove direct pressure gauge and reinstall sys-
tem gauge ; check for operation and leaks.

10. Other maintenance as required.
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Brown , tavid W
Management summary : Facilities Engineering Equip—

ment Maintenance System (FEEMS). - Champaign , IL
Construction Engineering Research Laboratory ; Spring-
f ie ld , VA available from National Technical Informa-
tion Service, 1978.

49 Pv ; 27 cm. (Technical report - Construction
Engineering Research Laboratory ; P—95)

1. Maintenance. 2. Industrial equipment — maintenance
and repair. I. Title. II. Title Facilities Engineerinc
Equipment Maintenance System. III. Series : U.S. Con-
struction Eniineering Research Laboratory. Technical
report ; P—95.
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