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MANAGEMENT S'JMMARY . HOSPITAL
EQUIPMENT MAINTENANCE SYSTEM

1 InTRODUCTION

Purpose

The purpose of this report is to provide Facilivies
engineering and management personnel with an over-
view of the Hospital Equipment Maintenance System
(HEMS) so that they can evaluate the potential benefits
of its application within their own Installation, facility,
or command, Famillarity with the Army's Integrated
Facilities System (IFS) and its nssoclated procedures is
necessary in understanding this report.

Background

HEMS is a semi-automated tool for monitoring and
scheduling recurring maintenance activities and re-
sources for selected utility systems and equipments,
Recurring maintenance includes all schedulable mainte.
nance not performed by dedicatod operations personnel.
It also encompasses all activitles Involving inspection,
preventive muintenance, ubrication, und replacement
of consumable parts, e.g., belts or filters,

HEMS provides the cupability ol identifying and
documenting critical recurring maintenance activitios
for resource plunning und scheduling and for automat-
feally producing monthly work orders for activities to
be completed during the next month, Feedback on
work sccomplished is used to analyze resource require.
ments and equipment performance. A history of all
recurring maintenanco s recorded for such analyses,
Deficiency correction or repair maintenance activities
are accomplished outside HEMS on an us-required
rather than a scheduled basis. Historical data on defl-
viency correction/repulr may be stored In HEMS for
later analysis, HEMS provides the basis for o successful
and effective recurring mafntenance program and for
an improvement In equipment procurement effoctive.
ness through analysis of pust equipment performance.

In July 1972, the Office of the Chief of Engingers
(OCE) tusked the U.S. Army Construction Engincering
Research Laboratory (CERL) with deveioping auto-
muted procedures for scheduling und monlitoring both
preventive amd ¢orrective maintenance activities ol the
Directorate of Facilities Engineering (DFALE) personnel
on utllity equipment instulled in Arimy hospital fucil-
ities, The initlal work involved collecting und analyzing

maintenance data from DF AE files at Fitzsimons Army
General Hospital, Denver, CO. This research showed
that an established operational huspital presented such
data collection problems' that optimal development
of HEMS would be in conjunction with a hospital
being constructed. This would allow the equipment
data collection to be accomplished while the construc-
tion contractor was still on the job and before the
Beneficial Occupancy Date (BOD),

In January 1973, OCE broadened the scope of the
study to include development of a data-processing
system and procedures for predicting, scheduling, and
monitoring recurring maintenance activities on Army-
installed equipment which would augment the current
Facilities Engineering Management System (FEMS)
module of the Integruted Facilities System—Increment
| Detailed Functlonal Systems Requirements (IFS.!
DFSR).2~% The detailed functional requirements for
the new system were developed by CERL in coordina-
tion with OCE’s Planning and Systems Branch and with
the U.S, Army Computer Systems Command (USACSC)
to insure its compatibility with IFS,*

Thomas ). Vokae and Richatd J, Colver, Automated
Scheduling of Maintenance Kvents: Status of Fitzsimons Hos-
pital Study, Technical Report A«22/AD772896 (U.S. Army
Construction Engineering Research Laboratory [CERL], De-
cembet 1973).

3integrated Facllities System (IFS) -Assets Accounting,
Real Property Maintenance Activities. Vacllities Fngineering
Management Information System, GOV R-1209, Vol XVII,
“Updated Detallod Functional System Requirements (DI'SR),"
Vol 1, Chapters 1 through § (Office of the Chief of Lnginoers
[OCE], 18 December 1972).

Mntegrated Facliities System (IFS)-Assets Accounting,
Real Property Maintenance Activities, Facllities knginvering
Management Information System, GOV R-1209, Vol XVIl,
“Updated Detalled Functionul Syvtem Requirements (DI'SR),"”
Vol It, Annex A, B (OCE, 18 Degember 1972).

Yntegrated Factlitles System (IFS) Assets Accounting,
Real Property Maintenance Activitles, Facilities Engineer'1g
Management Information System, GOV R-1209, Vol XViI,
“Updated Detailod Functional System Requirements (DI'SR),"”
vol 1lI, Annex C, J, L (OCL, 13 December 1972) {Ruvised
7 March 1973).

Stntegrated Facllitles System (IFS) Awets Accouniing,
Real Property Muaintenance Activities, Factlities I'nginoering
Managemient Informuation System, GOV R-1209, Vol XVIi,
“Updated Detailed IFunctional System Requirsments (DI'SR),"
Vol IV, Annex D, K (OCL, {5 December 1972).

SRichurd ). Colver, Detailed Functional Systems Keguire.
ments, Awtomated Integrated Facllivies Spstem Reporting,
GOV R-1209, Vol XVII, DIFSR A-20 (OCE, August 1973,




The new systemt HEMS  was developed. prototype-
tested, and implemented in cooperation with the
DFAE, Fort Gordon, GA, at the D, D, Eisenhower
Army Medical Center during 1973-1975, The proto-
type test was completed in June 1975, and HEMS was
officiully aceepted and implemented at Fort Gordon in
September 19785,

CERL maintained and monitored HEMS during
FY76 and wus tesponsible for all modifications to the
computer programs and for consultation on user prob-
lems.

HEMS is a Class C (commund-unique) systemn’
designed specifically for the U.S. Army Tralning and
Doctrine Cornmund (TRADOC) und Fort Gordon, GA.
The system s fully documented in TRADOC Munual
MI18-1.B-TMY.2-'? (This document may be obtained
by contacting Headquarters, TRADOC, Directorate of
Manugement Information Systems, Fort Monroe, VA
23651.)

Although designed to be compatible with IFS,
HEMS does not directly interfuce with it, und therefore
has not achleved the muaximum potentiul cooperative
use. HEMS, however, has no duesign features which
would prolubit its use on the entire installation (e.g,,
outside of hospltal fucilities) however, current dog-
umentation cannot accomplish this extended use.

A new system, the Facllities Engineering Equipment
Muintenance System (FEEMS), Iy currently heing de-
veloped as a Cluss A Army Standurd System, FEEMS,
an enhancement of the successtul HEMS procedures,
will provide DFAEs with equal or improved capabilities.

"Mmmm'mvm Information Svstemy: Policies, Ohjectives,
Procedures, and Responsibilittes, AR 18:1 (Department of the
Army. Murch 1976).

Stoxecutive Summary, lospital Equipment Maintenanee
Sivstem (HEMS), TRADOC M[8-1-B-TMY, Vol | (US, Army
Truining und Doctrine Command [TRADOC], 1 Getober 1978).

Y User Procedures, Hospital Equipient Matntenance System
(HEMS), TRADOC MIB-1-B-TMY, Vol I (TRADOU, 1 October
1975).

Woperations and Seheduling, Hospital Equipment Main.

tenance System (HEMS), TRADOC MI18-1-BTMY, Vol 1l
(IRADOC, | Ovtober 1978),

Yavstoms Analysis Ducwmentation, Hospital Equipment
Mabntenance Svstem (HEMS), TRADOC M1B-1-8-TMY, Vol V
(TRADOC, 1 October 1975),

2 program Documentation, Hospital Equapment Muainte.

naner Svstem (HEMS) TRADOC MIB-1-RB-TMY, Vol VI
TRADOC, 1 Octuber 1975).

When extended (FY78), FEEMS will be an integrated
module of the [FS.

Approach

The following upproach was tuken to provide in-
formation to the DFAL ubout how HEMS operates and
how it cun be evaluated for i specific fuility. An vver-
view of HEMS (Chapier 2) provides an explanation of
the concepts necessury for understunding the system,
The five maintenance munagement functions supported
by HEMS are discussed in detail (Chapter 3), und a
briel explanation of HEMS implementstion is provided
(Chapter 4), Finally, the management, costs, und ben.
efits of HEMS ure outlined (Chapters 5 and 6),

Mode of Technology Transfer

This study will impact TRADOC M18-1-B.TMY,
Vol I, User Procedures, Hospital Equipment Main-
tenance System (HEMS) by updating information
contained in that publication,

2 HEMS OVERVIEW

General Concept

HEMS was designed as a tool to provide the capabil-
ity of identifying, scheduling, monitoring, recording,
and unalyzing recurring maintenance activities ugainst
utility systems and equipment in Army medlcal fueil-
ities. HEMS matches an inventory of DFAE-selected
utility systems and equipment against an inventory of
recurring maintenance Standard Operating Procedures
{SOPs) to produce a work order containing all recurring
maintenance tusks to be uccomplished during a specific
month, HEMS estimates work sutomuatically. Tusks are
sorted by shop, location, and maintenance frequency.
The work order is scheduled to the uppropriate shop as
resources become availuble. Feedback from the shop (o
HEMS determines the stutus of the scheduled work,
Tuasks accomplished within the allotted time ure re.
corded for historical analysis and rescheduled secord.
ing to their frequency cyele. Tasks not accomplished
within the allotted time are canceled, reported on an
exception report, and rescheduled for the following
month, This insures that all tasks within HEMS will
continue (0 be scheduled until secomplished and that
the sume tusk will never appear on the sume schedule
twice, The status of all scheduled tusks s monitored
and reported monthly.

Fumiliarity with the following concepts Is necessary
to understanding HEMS,

2 s dn 22
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Recurring Maintanance Task

A recurring maintenance task is 4 recurring nain-
tenance activity for a specific system or equipment (e.g.,
oiling the motor whose serlal number is XYBI11327).
This is not ¢ HEMS-unique concept but s, in fact, the
key congept for any maintenance scheduling system,
It is a task which first is scheduled and then assigned
to u specific shop for completion at u glven location
and time,

When HEMS is used, the task differs only in its
origin, In most non.HEMS maintenance scheduling
systems, the task Is identifled by initial Input to the
system, e.g.,

ITEM: Motor whose seriul number is XYB11327
TASK: Oll; Frequency: Munthly

TASK: Check Bearings; Frequency: Quarterly
TASK: Check Brushes; Frequency: Semi-unnually.

The above might represent simplified Input to a typical
main tenunce system; however, i o user has 100 motors,
all of which require the same three tusks, he/she must
enter 400 input records (100 items + 3 tasks/item X
100 items), Therefore, if the user hus a great deal of
equipment, he/she will have an overwhelming input
problem, Dats maintenance is also cumbersome. For
example, to change the task named OIL to a frequency
of bimonthly would require the input of 200 corrected
records (100 ftemns + 100 tasks),

To alleviate this problem, HEMS contains separate
files of ttems und activities (SOPs) which ure matched
by the computer to define « task. For the above exam-
ple, HEMS would require 100 records to he entered in
the {tem file, ¢ 8.,

ITEM: Motor whose serial number is XYB11327
ITEM:  Motor whose serial number s ., ,

This item file is called the Select Equipment List (SEL).
Likewlse, HEMS would require three SOPy to be
entered In the activity file, as follows:

S0P Ol all motors monthly
SOP:  Check hearlngs on all motors quarterly
SOP:  Check brushes on all motors semi-annuully.

Note the difference between the HEMS SOP and the
tosks defined above, This uactivity file s called the
Maintenance Requirements lnventory (MR,

HEMS now cun mateh uny SOP with all appropriate
records in the SEL to gencrate a schedulable task, e.g..

0il motor whose serial number is XYB11327
monthly. -

All 300 tasks generated t= this manner are stored in
the Task File. Note that only 103 input records are
required to reach this point (vs. 400 previously),

To change the olling frequency to bimonthly, only
one new record must be submitted if HEMS is used, i.e,,

SOP: Ol all motors bimonthly.

The net resuit of this procedure is a great reduction in
iesources required for initial input und ongoing main-
tenance of system data,

The basis of this process is a unique equipment code
culled the Select Equipment Identification Number
(SEID). For instance, in the previous example, the
SEID tells HEMS that a given item is a motor and that
a given SOP upplies to all motors, This ullows the com.
puter to match the MRI records with appropriute SEL
records to generate tasks,

Select Equipment Identitioation Numbar (SEID)

The SEID is a unique 17-character identiflcation
number for utility equipment, which (1) identifies how
the equipment s used (System Type Code), (2) iden.
tifies the equipment system (System Number), (3)
defines the equipment type (Equipment Type Cuode),
and (4) identifles the specific piece of equipment
(Equipment Number), Proper assignment of the SEID
provides the DFAE with a higrarchical framework by
which HEMS cun sort or access all equipment or tasks
(see Figure 1),

The System Type Code is a standard, three-character,
alphanumeric identiflcation code that specifies the
particular application of un equipment ltem, i.¢., the
type of system. Examples include heating, electrical
distribution, an< medlcal gas. Appendix A lists all
System Type Codes used by HEMS. The code is con-
sidered to be standard because it is predefined by the
DFAE and then validated by HEMS. Therefore, existing
codes should be used when possible,

The Systern Number is a four-character, installa.on.
unique, alphanumerle designation for a specitic utility
system. The System Number identifles the specific
system in which the equipment item operates, e.g., the
henting system in Bullding 1235 or the electrical dis.
tribution system for the NW quadrant,




Figure 1. Hierarchicul equipmen: identificatlon framework.

Systemn
Type Equipment
Code Type Code
XXX XXXX XX
System
Number

Standard
XXXXXXXX
Equipment  Installation-
Number Unique

Figure 2. Select Lquipment {dentitication Number.

The Equipment Type Code is o stundard, two.
chiaracter,  alphanumeric  Identification  code  that
specifles the type of equipment ltem, c.g., motor,
pump, or electiical generstor set, This code Is pre-
defined by the DFAE and validuted by HEMS. Appen.
dix B lists all Equipment Type Codes used by HEMS,

The Yguipment Number s an eight-character, In-
stallation-unique, alphanumeric designation for each
cquipment item, After this nunber has been assigned,
it should be displayed prominently on ¢ach equipment
item to facllitate identification,

10

The four-part SEID Is structured as shown in
Figure 2,

HEMS uses the SEID in two different ways: (1) in
the SEL, the tull SEID identifles an equipment record;
(2) un abbreviuted SEID, with System Type Code und
System Number only (L., the Equipment Type Code
amd Equipment Number blank) Identifies a system
record, Since HEMS requires cach plece of equipment
tu belong to a defined system. a hierarchy of records is
established within the SEL. The entire SELis structured
as shown in the following example:
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SYSTYPE SYSNO E€QTYPE EQNO SYS/EQ DESCRIPTION

120 121

120 [ H9
120 121 HY
120 121 R4
120 121 SF

The MRI uses the four parts of the SEID 1o identify
the applicability of a given SOP (MRI record}. For
example, the SOP which requires all motors to be oiled
monthly is specified by an Equipment Type Code
equal to M6 (which means motor), and the remainder
of the SEID is blank. This SOP then matches any SEL
record having an Equipment Type of M6, regardless of
the remainder of its SEIL. In this manner, SOPs can be
assoclated with equipment itemns (SEL records) in the
six ways shown in Figure 3. HEMS can then match the
MRI and SEL records to produce HEMS tasks.

Select Equipment

Select Equipment is cquipment which the DFAE
designates for monitoring under HEMS. This equig.
ment must be selected caretully to include only systems
and equipment which are critical to the DFAE mission
and on which recurring maintenance cannot be ignored,
HEMS will use the Seclect Equipment and associated
SOPs to establish a documented and scheduled work-
load which can be used to justify existing resources
and authorize additional resources. Based on this work-
loud, HEMS automatically produces pre-approved,

Sys. Sys. Equip.  Equip.
Type  No. Type No.

X
X
X
X
X X
X X

Heating Distribution
S407 Heater Unit
5414 Heater Unit
5105 Regulator
6066  Strainer

estimated work orders which go directly to the sched-
uler. Each work order has a limited time-frame during
which work may be accomplished.

Each Select Equipment (or System) must be assigned
an appropriate SEID, which vecomes its identification
within HEMS, Where possible, the SEID (or ar least
the Equipment Number) should be placed on the equip-
ment to facilitate reference and location, SEIDs must
be assigned carefully to insure consistent use of codes
and numbers; SEIDs will be used by HEMS to match
cquipment items and SOPs and to schedule work,

Select Equipment List (SEL)

The SEL is the HEMS inventory of Select Equip-
ment (or Systems). Each SEL cecord is identified by
its appropriate SEID. Additional information is re-
quired for creation of each record. Figure 4 showe a
blank SEL input form, which represents the contents
of the SEL record. Input for each SEL record consists
of the four keypunched cards shown in Figure 4, Only
the information contained on the first card is required.
Information contained on the last three cards should

~-SOP for all systems of a given type

SOP for a specitic system

SOP for all equipment of a given type
SOP for a specific cquipment item
SOP tor all equipment uf a given type
used in a given type of system or

application

SOP for all equipment of a given type
within a specitic system

Figure 3. Association ot SOPs with equipment items.
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be input only if applicable (not necessarily so for a
system record), available, or desired. Information on
the first card is required for HEMS vperution.

SEL contents are available to the DFAE on request
in several difterent formats (see Chapter 3).

Standard Operating Procedure (SOP) for Racurring
Maintenance

mended for a more effective recurring maintenance
program.

Maintenance Requiremen’s Inventory (MRI)

The MRI is the HEMS inventory of recurring
maintenance requirements or SOPs and contains the
first page of each SOP (s:e Figure 6) that the DFAE
has authorized, HEMS schedules each SOP by matching
MRI records with SEL records to generate schedulable

et e i i -2
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SOP for recurring muaintenance provides written tusks, HEMS then generates work orders in accordance 3
guidance to maintenance crews concerning (1) the with the specified Frequency of Maintenance. 1?
step-by-step procedure to be followed in performing 1
a given maintenance task, (2) the special tools and The MRI also serves as a log of active SOPs, The i
efuipment reqaired, (3) any precautions which must contents of the MRI are available in two formats at “

be taken, (4) spare parts or supplies to be used, and
(5) references to detailed drawings, designs, or instruc.
tions, The SOP also provides HEMS with a brief, coded
description of the task, equipment, or system to which
it upplies, its frequency of occurrence, labor hour
estimute, and responsible shop.

Figure 5 shows a sample SOP, Only the first page is
required for HEMS operation. This form defines the
HEMS maintenance requirement which cun be matched
with approptiate Seclect Equipment or Systems for
scheduling, It is recommended, however, that the
sections for procedures, tools, and references which
follow also be generuted and muintained us guidunce
for work crews, preferably at or neur the point where
maintenance will occur. Although the recommended
format Is optional, knowledge and observance of the
contents of the form are required for an effective
recurring maintenance program.

The SOP, which Is designed to be ¢ross-referenced
with 4 central equipment maintenance library of per-
tinent manufacturer’s Instructions, parts books, and
O&M guides, serves as a synopsis of the appropriate
references. 1f additional information 1s required, the
specific reference Is identified. and the worker can
casily find the document in the central library. Al
though this library is not required, it is highly recom-

Frequency of  Frequency
Maintenance Unit Code

the DFAE's request (see Maintenance Control section
in Chapter 3),

Fraquency of Maintsnance

Frequency of Maintenance iy the field on each SOP
(MRI Form) which specifies how often the resulting
maintenance tasks will be scheduled. This frequency
muy be specified as either an interval in months or
operating hours, or as one to four specific imonths in
which maintenance will be scheduled. An associated
fleld, Froquency Unit Code, identifles the nature of
the frequency by M, H, or R, respectively (see exam.
ples below).

When maintenance tasks are completed, they will
be rescheduled in accordance with Frequency of
Maintenance, If the task is not completed as sched-
uled, it will be canceled and rescheduled until it is
accomplished or, as in the case of R-type maintenance,
until its next occurrence,

Standard Labor Hours

Standard Labor Hours is the estimute of labor re-
quired to accomplish the maintenance requirement,
This fleld appears on the MRI form. When a resulting
maintenance task is scheduled, the Standard Labor
Hours field is used to estimate the total man-hours
required and the subsequent cost.

Explanation

A ST gt Ls

12 M Schedule every 12 months

1000 H Schedule every 1000 operating hours

020408 10 R Schedule only in February, April,

August, and October of each year

3 13




STANDARD OPERATING PROCEDURES

WE:MM&; MAINT-REQRMT-HO é%

| %ﬁ‘l m _ REQRMT -SEQ-10 %

0 ‘

SYS-TYPE-CD ﬁlﬁ PAGE 4,

$Y5-N0 Etei]tj
i

EQUIP-TYPE-CD

EQUIP-NO |
. nnnannm

MAINT-REQRMT-DESCR

MULT-SHOP-SKILL~
FLAG-CD

SHOP-CD

1 AV 35

: FREQ-UNIT-CD ﬁ FREQ-OF -MAINT % ' | I | l
4 CREW SIZE a.

] LABOR-HR-STD ‘ | 'ﬁ

, B 7B ebopop ]

Ly b g Co

L EB,2 Card Columns 5-26 are the same as for the EB1 Card,
] afo
RMKS ' g

p ofa afs 1o 2o o]y ufo s ey 71y el oje o afo afu ol oo ofu ol Au el ofs elsfazls alsuls s '

; APPROVAL .‘ﬁ_— ;

; MAINTENANCE REQUIREMENT [NVENTORY DATE

JRSVINERINC

3 CERL Form 99
] Rev 17 Sep 74

Figure §. Sample SOP.
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v
¢
; CONTINUATION SHEET
SVC AERATOR S0P
SEQ. NO.
PAGE
SPECIAL TOOLS AND EQUIPMENT:
1. Vacuum cleaner
SPARE PARTS!
1. Afr filters, bacter{a-retentive
2. Mild detergent solution
CONTINUATION SHEET
_jj $VC AERATOR: SOP
! SEQ. NO,
PAGE
PROCEDURE :
1. Turn POWER SWITCH to OFF,
: 2. Inspect air filter(s). Clean as required, Replace if
[ necessary .
b 3. Mash surfaces, interior and exterior, and loading car.
' with water. DOry with cloth,
CONTINUATION SHEET
SVC AERATOR sop
SEQ. NO.
PAGE
REFERENCES:
; , 1. 27, Ethylene Oxide Gas Aerator Equipmant Manual.
4 Figure §. (Cont’d.)
1 15

AEYP

AE1P

Rinse

AE1R

;f' ni s vz hit g
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STANDARD OPERATING PROCEDURES

NAME : MAINT -REQRMT-NO I | I | l
E&H H ‘ REQRMT-SEQ-NO H

S§YS-TYPE-CD ‘ PAGE —
EDN

SYS-NO Ly
of obol

EQUIP-TYPE-CD | | '
EQUIP-NO
NNNENNTY

MAINT-REQRMT-DESCR |

k7l ok ok ob 1l 2Ts alaulysla oo 2ia ala abe olt i 2h i olu ale ol 2w als ofs s o

MULT-SHOP-SKILL-
FLAG-CD

SHOP-CD
FREQ-UNIT-CD H FREQ-OF -MAINT | | | | | | l I I
CREW SIZE H

LABOR-HR-STD
p7Bebopopi)

'E|B|2| tj Card Columns 5-26 are the same as for the EBl Card.

RMKS
p 712 9 9fs oy 1o 2o 313 ofs 3]s 63 73 afs ob ofu she 2fu sty ol Ao elu A afu ofs efs 1[5 2y slsuls o5 o

APPROVAL
MAINTENANCE REQUIREMENT INVENTORY DATE R A

CERL Form 99
Rev 17 Sep 74

Figure 6. First page of SQP.
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The Standard Labur Hours estimate represents the
average time required to complete a task when it is
accomplished concurrently with its usual associated
tasks. This estimate includes time for material handling,
goordination time, time for travel, job preparation,
actual work, and craft allowances, and time for check-
ing tools and parts in and out, if required, The estimatos
are not developed from tables and allowances found in
the TB 420 series'? us are estimates for repair and
replacement tusks, Rather, the Initial HEMS Stundard
Labor Hours estimate s developed from experience;
periodic updates are made on the basis of HEMS
historical data which represent average actual perform.
ance times for maintenance requirement tasks.

Task File

The HEMS Task File is an inventory of recurting
muintenance tusks created by matching Select Equip-
ment items with appropriate SOPs, The DFAE conttrols
the contents of this file by making appropriate updates
to the SEL und/or the MRI, The Task File Is the soutce
of HEMS work orders und the source of status informa-
tion on these work orders,

Muintenance tasks ure scheduled from the Task File
on the basis of 4 maintenance Interval frequency cycle
calculated in months, (Note that H*.type frequencies
are converted to a monthly frequency cycle using the
Estimated Used Hour fleld on the SEL form.) This
value is used to assign an initial Due Date when the
task enters the Task File. The Due Date Is the month in
which the task will be scheduled next. Tusks are initially
scheduled in the month they are input to HEMS, i.e.,
the Due Date is set equal to the month of input to
HEMS. After the task is scheduled, the Due Date Is
updated in accordunce with task completion:

1. If the task is completed in the allowed time
interval (i.e., 1 month for monthly tasks, 2 months for
bimonthly tasks, and 3 months for tasks with Frequency
Cycle of 3 months or more), the Rue Date is reset at
a value equal to the number of months required for
accomplishment plus the Frequency Cycle and re-
scheduled.

200 the tusk s nor completed in the allowed time
interval, the Due Date {s augmented by the Frequency

3 nginevred Performance Standards (EPS) Public Works
Maintenance, TB420 Serles (Department of the Army, October
1972).

*H = hourly.

Cycle or 3 months (whichever is less), so that the task
is rescheduled the following month.

With a knowledge of this scheduling methodology,
the DFAE can control his/her accomplishment of
monthly tasks so that they are rescheduled at the most
convenient time. In this manner, the DFAE can modify
the HEMS-assigned Due Date,

HEMS Work Ordar

The HEMS Work Order (Figure 7) resembles other
Individual Job Orders (1JO) except that it is produced
by the computer. As the work order is printed, HEMS
edits the contents to insure that it will satisfy all IFS
requirements, In addition, HEMS concurrently produces
all appropriate IFS input transactions (punch cards).

The HEMS Work Orders are produced once every
month and contain all work due during the following
month. One Work Order is produced for each recorded
Functional Group Code, Requester ID, and Shop Code,
The Work Orders are numbered In accordance with v
DFAE-defined Sequence Number convention,

Phases on the HEMS Work Order are composed of
all the tasks of a given Frequency Cycle (one, two, or
three and more) to be performed in one location
(Facility Number) during the coming month, Phase
Descriptions define respective Frequency Cycles as
“HEMS MAINTENANCE 1", “HEMS . .. 2", or
“HEMS . , . 3", Individual tasks are identified on u
separate document—the HEMS Task List (Figure B) -
which is produced with the Work Order and must
sccompany the Work Order as it Is processed through
the DFAE organization.

Each phase has an allotted interval for uccomplish-
ment accerding to the associated Frequency Cycles,
e, I, 2, or 3 months. At the end of this tiime, the
phase is canceled and all tasks are rescheduled as if
they were unaccomplished. To avold this, the DFAL
must complete the phase in its allotted time period
and report it on the IFS Labor and Equiptnent Utilizu-
tlon Card (modified for HEMS) (Figure 9). If com-
pleted, the tasks in the phase will be rescheduled
according to the Frequency Cycle.

HEMS Work Orders have a life of only 3 munths;
if unaccomplished at the end of this time, they are
canceled. Any unaccomplished tasks ure rescheduled
on a new Work Order the following month. In this
way, HEMS insures that the Work Orders do not create
a backlog of recurring maintenance,
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! DATE SEP 75 PAGE 7
. WORK ORDER
. X=THY-009
"' DOC NO  01900386J FN GP CO  51SOMZ
PH SHOP FAC NO COMP WK RS PH DESC R/D INSP UNITS LAB LAB
t ¢ o cL b O CD  EST HRS CST
: co EST EST
0l  EUl 30002A 2l K HEMS MAINTENANCE 03 R N 4 §34
* U2 EUL 30003A 2l K HEMS MAINTENANCE 03 R N 1§11
03 EUl 30003M 2 K HEMS MAINTENANCE 03 R N 1 83
04  EVl 300030 21 K HEMS MAINTENANCE 03 R N 1 sl
- 05 EOL 3uuuse 21 K HEMS MAINTENANCE 03 R N 1 s
06  EUL 30014A 2l K HEMS MAINTENANCE 03 R N 1 s
07  E01 3vol4c 21 K HEMS MAINTENANCE 03 R N 1 sl
Figure 7. HEMS Work Order.
k‘ 5
DATE: Sep 76 Page ?
TASK LIST X<THY-008
“ DUG N L9006  SHOP  ELECTRIC SHOP EUL
P FAC N0 COMP  LOC EQ NO EY  SYS SYS  MAINT MAINT REQ DESC nza CREW COORD FREY DATE
) 0 O WEE N0 TYPE  REQ SEq SIZE FLAG LAST
co 0 N NO CoWp
Ul JwzA 2L 1 4sz4  F3 36 31U FAZU  INSP ROLL AIR FLTR CNTRL 1 1 N
ul JUUUZA 21 1 W A2 417 31U AHZ0  SVC AIR HOLG UNIT 1 1 IN
vl JU0UZA ¢l 1 4431 A2 317 31U AHZU  SVC ALIR HDLG UNIT 1 1 N
ol JuouzA 21 1 4432 AZ 317 310 AHZU  SVC AIR HOLG UNIT 11 IN
Ul 3U0u2A 21 1 4433 Az 317 310 AHZ0  SVC AIR HULG UNIT 1 IN
ul JUUUZA 21 1 4824 F3 316 31U FAJO  ELECT INSP ROLL AIR FLTR 1 i 12 N
Uz WA 2l 1 4825 F3 316 310 FA20  INSP ROLL AIR FLTR CNTRL 1 1 N
U2 3ueW3A 2l 1 4835 A2 317 310 AWZU  SVC AIR HDLG UNIT [ N
Ve JUwsA 2l 1 4825 F3 316 310 FAJ0 ELECT INSP ROLL AIR FLTR 1 1 12 M
ul JUIM 21 1 48¢6 FI 316 31U FA20  INSP ROLL AIR FLTR CNTRL 1 1 IN
ud 30UudM 21 1 4826 F2 316 31U FA30  ELECT INSP ROLL AIR FLIR 1 1 12 M
S} V0VI0 21 2 4827 F3 316 310 FA20 - INSP ROLL AIR FLTR CNTRL 1 1 I M ]
U4 Juwd0 2l 2 44y A2 317 310 AMZU  SVC AIR HDLG UNIT 1 IN ;
U4 Juwd0 21 2 4827 F3 316 310 FAJ0  ELECT INSP ROLL AIR FLTR 1 | 12N ]
ub 30U Sy 21 22 4Bk F3 316 33U FAZ0  INSP ROLL AIR FLTR CNTRL 1 1 M
V1. kLT 2l [T 1Y B T 317 JlU  AHZD  SYC AIR HOLG UNIT 1 1 I M p
V1) 3Uuusl 2l 22 4Bd  F3 316 31U  FA3U  ELECT INSP ROLL AIR FLTR 1 1 1¢ M P
UG Joul4h 21 1 4829 F3. 316 31U FA20  INSP ROLL AIR FLTR CNTRL 1 1 N
ub JUU14A 21 1 4420 A2 317 31U AMEU  SVC AIR HDLG UNIT 1 1 I N 7508
ub JUU14A 21 1 4824 F2 316 31U  FASU  ELECT INSP RULL AIR FLTR 1 i 12 M
u? Juo1aC 21 1 483 F3 316 310 FA20  INSP ROLL AJR FLIR CNTRL 1 i IN
u? Jwi4C 21 1 427 A 317 31U AH20  SVC AR HDLG UNIT 1 1 N :
U7 304C 21 1 4830 F3 316 310 FAJ0 ELECT INSPRULL AIRFLTR 1 | 12N !
Figure 8. HEMS Tusk List, ]
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EMPLOYEE NAME ENFLOYEE
POTTEIOTY
Document Mumberr | Faciiity  |F e ¢ Task Labor T Eauipment ¢
oo Serta1 F b s dln | Units Tine § Tine £ |1
___ JD Number Y E| Number  Suffix (e elp e| Cpl|Code Hres S Jcode  Hrs ] [
_LJIIILJ[L 111!11.1:
2 N O R 111:111 11
[ 3 bty il 111:14. |':
4 s daa bl |||:||||:
) ladaag et lllEllll:l
Le— liLl— l&i!‘iéi"UIQ'N:\millhi T OI“Ihﬂh!E“h!h:""E.h’llﬂillLli 2 |l|'01|| .]! ‘:l‘l.lﬂ‘b\illl'
fgnature of Shop Foreman
LABOR AND EQUIPMENT UTILIZATION FORM F
]
2
3
4
5
6 |

CERL Form 107 Rev 12 May 7%

Figure 9. [FS Labor and Lquipment Utilization Card (modified).

The HEMS Work Order is upproved when the DFAE
approves SEL und MRI inputs. Therefure, the Work
Order is processed directly to the scheduler for com-
pleting at the appropriate shop as time becomes avail-
uble. Unacvomplished tasks (from  unaccomplished
phases) are reported monthly on the HEMS unaccom-
plished Task List (Figure 10).

History File
The HEMS History File records a complete history
of recurring maintenance on each item of Select Equip-

ment, It also has the capability of keeping 4 record of
selected deflelency correction/repair uctlons and a log
of equipment operating hours (estinuated or actual).
The former capuhility reguires the DFAE (o input a
Deficiency Correction/Repalr Record (Figure 1) Tor
cuch such action. The latter capability requires no
input from the DFAE but instead uses ostinated
monthly operating hours available from HEMS: how-
ever, these cstimates can be overridden by input on the
HEMS Operating Hour Log (Figure 12) at the aption
of the DFAE.
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Figure 10. HEMS Unaccomplished Task List,

The DFAE cunnot updute the History File directly, of System Type Cude, System Number, Equipment
The DFAE cun, huwever, enter Comments (Figure 13) Type Code, und Equipment Number shown in Figure
to the History File {o log any chunges or corrections 3. Figure 14 shows u sample vutput.
desired,

The contenty of the HEMS History File are avall-
able to the DFAE, on requost, by the six combinations MAINTENANCE MANAGEMENT
FUNCTIONS SUPPORTED BY HEMS

TRANS | ¢ Bog-hg PH b ‘ .
o |q r{gn Stsrl’ﬂL ﬁ O LR [$3 | svs HEMS is designed to support the DFAE by pro-
S 300 T T D viding o tool for identifying, scheduling, monitorin.g,
AL 'i"{')}"’i" Ll Loa bl recording, and snalyzing recurring malntenance activ-
Lalal ol ol 4 sl : fties and resources fur selected utility systems and
— equipment. HEMS suppoits five basic DEAE functions
J0B-DESC OEF in accomplishing this obleetive' (1) inventory control,
, ~DE! €0 .
‘, (2) maintenance control, (1) resoutce manapement.
? scheduling/processing, (4) resource munagement-plann-
i‘» i ll ll '[ H i H } ‘I Jl ll lﬁ- | ll } IE |l~ ’l il ! ll ing, and (5) historical recordkeeping.
TORTEWORF T LagoR | 0001 DATE- ENTER '""f"“’"'v Control ‘
HRS 70T Selected utility system and equipment inventory
YR Mo bal ACTU EVENT [YR_Mo DA control I8 sccomplished by the SEL Master Field. The
; b il a1 Ny SEL contuins classitication, identifieation, location,
f sl dadud [T cost, and reference dutu on ell selected equipment and
: systems, Datu required for HEMS operation are min-
‘r DEFICIENCY CORRECTION/REPAIR RECORD imized to facilitate use in un older fucility where equip-
‘ men¢ {dentification und cost duta may be difficult to ]
? obtain, Only the Select Equipment 1D, certaln criticul i
:. F—E""’ cutegorization data, and fucility number are required
; for HEMS operation. Additional identification and cost y
data may be added at the option und convenience of
: the DFAE. Figure 15 shows a properly prepared Sclect
: Equipment Maintenance Form with the minimum of

| information required tor HEMS operation. Figire 1o
{ shows a Select Equipment Maintenance Form with all .
Figure 11, Deficiency Correction/Repair Record, informution supplied. |
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Four SEL input data fields are edited by HEMS in
avcordance with edit tables supplied by the DFAE:
System Type Code, Equipment Type Cude, Functional
Group Code, and Requester 1D Code. Fields are edited
for valid values contained in Tables 1, 2, 3, and 4,
shown in Figures 17 through 20, respectively. Table
inputs are made on forms shown in the figures. Tables
are maintained in punch card form so that entries may
be added, removed, or changed as desired by the DFAE.

The DFAE controls the select equipment inventory
by adding to. deleting from, and updating the SEL.
Contents may be reviewed on one or more of five SEL
optional outputs:

1. System Type List Report

2. System Number List Report

3. Maintained Equipment Type List Report

4. Maintained Equipment Mumber List Report
5. Muintained Equipment b Facilities Report

The SEL repurts are requested only on an ds-required
basis by the DFAE for checking the inventory. Euch
report presents the inventory by sorting either by one
of the SEID subficlds or by facility numbers, A cunent
copy ot cach report should be vbtained at least annually
or when major revisions are tade to the SEL. The
tollowing paragraphs describe each report.

Svstem Type List Report

The HEMS System Type List Report is sorted by
the System Type Code and then by corresponding
System Number. The equipiments associated with each
system are also provided by Equipment Type Code and
Eauipment Number. The report includes abbreviated
mnventory daty trom SEL records such as the Location,
Work Class Code, Type Code, Requestor 1D, and
tacility Number. Thi. report controls the systems und
the assigned System Type Codes used in HEMS. Figure
21 provides an example of this report.

Svstems Number List Report

The HEMS Systemm Number List Report is sorted
by the System Number and then the correspunding
System Type Code. [t provides the system description
but no inventory duta. This report is designed to
control the installation-unigue System Numbers and
associated descriptions tsed in HEMS to prevent dup-
lications. Figure 22 provides an examiple of this report.

Maintained Fquipment Type List Report

The HEMS Muintained Equipment Type List Report
is sorted by the SEID starting with the Equipment
Type Code, then the System Type Code, the System
Number, and finally the Equipment Number. The Main-
tained Equipment Type List Report is the master
control report for the SEL. This report provides all the
inventoty data entered in the SEL, thus establishing a
complete inventory source for HEMS. 1t may also be
used to monitor use of HEMS Equipment Type Codes.
Figure 23 provides an example of this report.

Maintained Equipment Number List Report

The HEMS Maintained Equipment Number List
Report is sorted by the SEID, starting with the Equip-
ment Number, then the Equipment Type Code, the
System Number, and finally the System Type Code.
The Maintained Equipment Number List Report pro-
vides only the Equipment Name, Fucility Number, and
Location Code for each piece of equipment. This
report may be used to monitor the Equipment Numbers
assigned by the DFAE to avoid duplication. Figure 24
provides an example of this report,

Maintained Equipment by Facilities Report

The HEMS Maintained Equipment by Facilities
Report is sorted by Facility Number and provides a
listing of Select Sysieins and Equipments within each
facility. This report contains the SEL records by SEID
for each Facility Number and includes the Equipment,/
System Description and Location Code and provides
locational control for the DFAE. Figure 25 provides an
example of this report.

Maintenance Control

HEMS controls recurring maintenance activities
through the MRI Mnuster File. This ‘e enables the
DFAE to wmonitor the active Recurring Maintenance
SOPs. The MRI contains maintenance description,
responsible shop, trequency, crew size, and labor hour
standard data from the SOP,

Input to the MRI comes from the first page of the
SOP the MRI Form. Figure 26 shuws a properly
completed MRI Fonin. To insuie complete control over
the selected HEMS maintenance requirements. the
DFAL must establish a policy whereby each SQP is
entered into the MRI and each MRI Form has an asso-
ciated SOP.

Each SOP (and subsequent MRI record) is uniquely
identified by an MRI Number. This field is comprised
of v unique Maintenance Requirement Number and
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Requirement Sequence Number. The former identifies
a specilic SOP or set of SOPs to be performed together.
The latter defines precedence or celationship such as
when SOPs are to be performed serially (in sequential
order) or concurrently by different shops. Requirement
Sequence Number can be used where there is more
than one MRI Form on the same SOP,

MRI input data tields for System Type Code and
Equipment Type Code are edited using Tables | and 2
of Figure 17 and 18, us with similar SEL input flelds.
This insures appropriate mutches between the SEL and
the MRI, Shop Codes are also odited, The DFAE inputs
vialld codes using Table 5 in Figure 27. Maintenance of
this table {s identical to that for Tubles | through 4 of
Figures 17 through 20.

The DFAL controls the select maintenance require-
ments by adding to, deleting from, and updating the
MRI. Contents may be reviewed on one of two optional
MRI outputs: (1) Requirements List Report, or (2) Re.
quirements List by Maintenance Requirement Number
Report,

The MRI reports are requested as required by the
DFAE to check the inventory. Each repott presents the
inventory through sorting by unique MRl Number or
by the associuted SEID. A current copy of cach report
should be obtained at least annuully or when major
revisions gre made to the MRIL. Each report is described
below,

Requirements List Renort

The HEMS Requirement List Report displays the
complete contents of the MR) by the appropriate SEID,
The records are surted und listed by Equipimment Type
Code, Equipment Number, System Type Code, System
Number, and MRI Number, System maintenunce rec-
ords will have blank Equipment Type Codes and
Equipment Numbers, and will therefore appeur first in
the Requirements List Report. This report is the master
control listing for the MR, since it Is a complete listing
of all the MRI input data, It facllitates checking the
SOP input and the SEIDs used to match the MRI with
the SEL. Figure 28 provides an example of this report,

rec]  [swop | [swop aob | [oare-enten
S LE|E] e |
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Figure 27. Shop Code input.

; (
s 14
- _ I

4




-uodsy 1s7] sfuawannbay -g7 amidyy

$190%2 00910 L4 102 1
O 00 T RIS WAV I WA YR Ak OLSY 247 ™G —_—

s170%2 00910 z 103 1
cm mm s = e— ——- — = - 00UOTONOK —— -1 —-— WILSAS NI NANIVA &SI T CCISY T T T T T eSS T T 048

<1905 coelo 2 103 1
- T —O0COZWON —— T T WILSAS WAVIV WITAXC LSNE T OESV T YT T DY T T -
<1902 00910 4 103
0000 000N T —WIISAS WEVYW WIVAXD ISKT OTSY e 102
STI7es €oyZ0 1 ___ 103 1 o = i
Tt 7T 7T T T ToocoTooom T ¥ TWI0TS 1531 ONV 13345A1 1T VoS [\L2d
o __ Oa3v¥l<0 AN3IBIVE 910182 CO%00 1 103 _ _ o
.| - T 000021004 T W31SAS INILNI1T 3w3 OAS oz wES CfS :
- - . . - - —_— - —— —— - —_ —— ——— . ae - — C— - = —_— e — - — -— wy
-~
G3ivuleD AriiivE 910181 C0%00 1 103 1
T ODOIXOO 0N T WIISAS TRILSTY Jad A3 [} ERl 13 (113
ar
- NI SR JITS —ay s - - - - =
Suuvudy Isvg a1s P dOHS 2N _
CN [+D] al
Tt T T - T T T “o3s T - DN B3d T T TN 3dAl T MR T
_t3us t3e _J530C 03¥ iNIWM __iNlw DM B3  SAS sas 83
SCO0-And-X 2SS 37T S1N3w3iwlnbiye
E 2ol v 93 IIvo T




Requirements List by Maintenance Requirement Num-
ber Report

The HEMS Requirements List by Maintenance Re.
quirement Number Report is sorted by Malntenunce
Requirement Number und then by Requirement Se.
quence Number, This report contains only the Main-
tenance Requirement Description and SEID shown on
the SOP and may be used as un index of SOPs und u
reference guide to the MRI Numbers currently In use,
Careful review will insure that duplicute numbers are
not ussigned. Figure 29 provides an example of this
teport. o

Resource Management-Scheduling/Prooessing

HEMS Resource Management-Scheduling/Processing
Is accomplished monthly through the Task Master File.
The Task File contains ull recurting muintenance tasks
with their current Due Dates. HEMS Work Orders and

"Task Lists ure produced monthly from the Task File

(see Figures 7 and 8).

The HEMS Work Orders will be scheduled to the
shops with the other non-HEMS workload require.
ments which the DFAE inust aecomplish, The DFAE
ussigns the priovities and detenmines which work orders
will be accomplished, bused on availuble resourcos,
Unlike other work vrders, the HEMS Work Order hus u
limited life. Each tusk on a Work Order must be accom-
plished in its allotted time Interval, or it is canceled and
rescheduled. This eliminates 1 backlog of HEMS work,
Cancellution Is accomplished by phase (4 grouping of
tusks), depending on the Frequency Cycle of Phase
Tasks.

When a tusk Is scheduled in a Work Order Phase, it
cannot appear on another Work Order until the original
Work Order Phase is completed or canceled. The Task
File accounting, which identifies any active task (one
uppearing in an active Work Order Phase) with the
appropuiate Work Order Document Number and Phase
Code, inswes thot this process iy accomplished. This
aecounting process also allows HEMS to truce und
recover resource expenditures (mun-hours, equipment
hours, and materlals) against the task.

DEAL personnel report resource expenditures on
Labor end Equipment Utilization Forms (see Figure Y)
and Material Issue Forms (see Figure 30). Both are
designed i the same torm as the appropriate [FS
counterpart. Resources are reported by Work Order
Phase aad recorded in the TFS Job Master File (FMJ).
HEMS 1etrieves these data, matches them against the
appropriate tasks in the Task File, and pronies the

expended resources on the basis of an individual task's
Labor Hour Standards for historical purposes, The
man-hours are thus converted to dollars by applying
effective shop rutes maintained in Table S of Figure 27,
Likewise, equipment hours are converted to dollurs
using un additional DFAE.amaintuined table (Tuble 6 of
Figure 31). Tuble 6 is also used to edit Lubor und
Equipment Utilization Form input,

Resource Managament-Planning

HEMS supports resource management.planning by
providing three different reflections of HEMS work-
loud: (1) Unaccomplished Task List Report, (2) HEMS
Status Report, and (3) Yearly Workload Projection
Report,

These reports do not require special input, because
they are generuted from data contained in HEMS, The
reports are influenced hy chunges in the SEL, MRI, and
the resource expenditure informution submitted against
Work Order Phases, The first two are gensrated month.
ly; the third is requested when desired by the DFAE,

Unaccomplished Task List Report

The HEMS Unuaccomplished Task List Repurt (see
Figure 10) lists all tasks scheduled by HEMS but not
completed within the designated time Interval. This
provides the DFAE with u review of setual perfotmance
against the established recurring maintenunce workload.
The Unaccomplished Tesk List Report provides the
tasks which were canceled for a specitic mouth for each
shop. The listing includes the SEID, Equipment/System
Description, Fucllity Number, Maintenunce Require-
ment Number and Description, Crew Size, Standurd
Hours, Date Scheduled, and the Last Date Completed,

HEMS records completion of tasks by phase. If a
phuse has not been completed, then all tasks within
that phase will be listed as unaccomplished, The DFAE
must therefore cheek the Unuccomplished Task List
and remove tusks which were uctually accomplished.
The remaining unuccomplished tasks dre the workload
by shop which was not accomplished due 1o lack of
avallable resources. I the sume tasks remain unaccom-
plished consistently, the DFAE should have the equip-
ment checked and serviced immediately or have the
frequency changed to a more appropriate cycle, The
workload which cannot be accomplished in each shop
is documented on the Unaccomplished Task List Report
and will provide the DFAE with potential justification
fur seeking additional resuurces.
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c| HEMS Status Report

rRe tuc-o PK| AT cosT The HEMS Status Report (Figure 32) provides the
DFAE with a review of all HEMS work currently
L e ———— scheduled to the shops, The HEMS work Is Identified
L0 L3 WO IR OTIN N0 I A S for each shop by appropriate Document Number und
L3020 {4 W IO W A AT A 1 Phuse Code. The report divides the scheduled work
e0 lel o 1L | into the following four categories for euch shop and
: l | = LI | e includes the Ducument Number, Phuse Code, Date
el AR Scheduled, Estimated Labor Hours, Actual Labor

(1 01 I IO O B AR OO I Hours, und the Totul Cost;

e 1] 11 1
e | - lll 1. The New Work Order Phuses section lists the
R s S work for a specitic shop for the current month. This Is
! N 1] I T o N T W a complete listing of the new HEMS Work Order Phuses
. TSNS RN N T EEN R N to bu uccomplished,

\ Bb el 1[ SENUNTN NS SRS . 2. The InProcess Work Order Phases section lists
‘ TL70 DEON I T SRR the Work Ovder Phuses which have been previoudly
e S st At '“ " generated by HEMS but have not yet been completed
" WATERIAL ISSUE FORM . or canceled, This listing will help the DFAE identify
work which must be given a higher priority In order to

decomplish it before it is canceled, This work s at loast
I month old.

3. The Cumpleted Work Order Phuses section lists
the Work Order Phases performed und completed during
Supply Coordfnator  — Date the past month by each shop,

Figure 30. Materiul Issue Form, 4, The Canceled Work Order Phuses sectlon sty
the Work Order Phases which were not completed in
the allotted time interval.

Yearly Workload Projfection Report
REC TQUIP EQUIP DATE-ENTER The HEMS Yearly Worklond Projection Report (see
t 0 R;ﬁ;;\-L Figure 33) Is an optional report which must be request.
— i3 L ed by the DFAE und provides the total projected
7,6] Ll sl N HEMS workload, The DFAE should request this report
el LiaL ], N quarterly or when the SEL or MRI are chunged signif-
17,6 L1y b adaly teantly.
1164 Ll Ll L1l The Yeatly Workluud Projection Report presents
L0 I iala s lily the HEMS workload in terms of estimated standard
el |y Jaled Loy houts for each month durlng the year specitied by the
DFAE. The projection Is produced for cach shop b :
o I . bl using the Str;m{urd l..ubn:’ Hour estimates l‘mm‘ thi
rm% LLll b Ll MRI! and the schedules currently found in the Tash
[ 1,8) 1l Laly I File. The DFAE may examine this report to see how
18] L f 4] f“}l‘ " il the HEMS workload will be scheduled it all work s
0B U (A CWAR Y S (7 £F R (P PP (B! gecomplished during ity seheduled month, The hours
scheduled tor each month can be compared o the ]
EQUIPMENT RENTAL RATE TABLE - INPUT DATA man-howrs avatlable to perform the work in each shap, _
The work overlouds and underloads may be adjusted ]
by shitting scheduled work to the Fullowing month Tor ]
Figure 31, Equipment Rental Rate Table, actual accomplishment. ' j
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PAGE 8

HEMS WORKORDER PHASE
HEMS STATUS REPORT

SHOP ELECTRIC SHOP EOL

DATE
DOC NO PH CD SCHED

THE FOLLOWING WORKORDER PHASES ARE NEW:

X-THY-012

LABOR LABOR TOTAL
HRS EST HRS ACTU cost

019005060 02 7609 0.1
019005060 03 7509 4.0
019005160 01 7509 3.0
0190051¢6J 02 7509 3.0
THE FOLLOWING WORYORDER PHASES ARE IN PROCESS:
01900z16J 03 7508 3.0
015002160 05 7508 3.0
019002164 08 7508 3.0
01500216J 10 7508 3.0
THE FOLLOWING WORKORDER PHASES MAVF BEEN COMPLETED:
01900216 02 7508 7.5 13.0 $101.27
019002164 04 7508 2.5 8.0 $ 62.32
01500216J G5 7508 4.5 10.0 $77.90
. 019002160 18 7508 2.5 5.0 $ 38.95
THE FOLLOWING WORKORDER PHASES HAVE BEEN CANCELLED:
01300325 02 7506 es.u 0.0 $ 0.00
01900325 o4 7506 151.4 0.0 $ 0.00

Figure 32. HEMS Status Report,

Because of the nature of the HEMS rescheduling
routines (Date Completed plus the Frequency Cycle),
the -hifts in workload will be reflected in future
projcctions,

Historical Recordkeeping

The History Master File provides historical record-
keeping containing records of recurring maintcnance,
deficiency correction/repair activities, and operating
hours jor each item ol select equipment. Inputs are
provided internally by HEMS und externally by the
DFAEL.

History Input
Recurring maintenance (HEMS maintenance) records
are generated trom thz HEMS resource management

process. The Historv File contains a record for each
accomplishment of a HEMS 1ask, including MRI Num-
ber, Labor Hour Standard, Date Scheduled, Date
Completed, Actual Labor Hours, Labor Cost, Misce!-
lancous Cost (equipment and supplies), Document
Number, and Phase Code. Also included is a count of
tines scheduled.
.

Deficiency correction/repair (non-HEMS) activities
against a Select Equipment may be entered at the
discretion of the DFAE on a Deficiency Correction/
Repair Record Form (see Figure 11). Each record
reports a single event, Including Date Completed,
Narrative, Deficiency Code, Actual Labor Hours,
Deficiency Dollars for the Total Event, Docuinent
Number, and Phase Code,
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PAGE 2

YEARLY WORKLOAD PROJECTION

(STD. HRS.}

FROM 7508 TO 7608

X-TMY-007
Jub AUG

SHOP MECHANICAL SH MO1 159 784
SHOP PLUMBING SHOP MO2 176 98
SHOP OPERATORS MO3 14 8
SHOP PIPEFITTERS  MO4 4 20

FROM 7509 TO 7608

X-TMY-007
JAN FEB

SHOP MECHANICAL SH MOl 149 234
SHOP PLUMBING SHOP MO2 176 63
SHOP OPERATORS MO3 14 8
SHOP PIPEFITTERS  MO4 4 15

SEP ocT NOY DEC

88 147 114 85
9 216 18 36
1 32 8 8
2 10 10 2

MAR APR MAY JUN TOTAL

STD

HRS

88 146 115 85 2,194
9 216 15 47 1,079
9 18 8 8 146
2 12 8 3 a2

Figure 33, Yeurly Workload Projection Report.

Equipment operating houss are recorded for cach
Select Equipment. The 1ecorded value s the 2stimated
amount on the SEL Fo:m, unless overtidden by the
DFAL. The overriding is accomplished by the input of
an Operating Hour Log (Figure 12) for a given month.
When availuble, this input is also used to convert H-type
mainfenance lrequencies to » monthly Frequency Cycle,

Finally. since the History File is not updated in the
usual manner (aad. change, delete), the DFAE must be
able to note both chunges in select syuipment iden-
titication and errors in the data entry. This capability
is rrovided by the HEMS Comment Input Form (Fig-
ure 13). Commenis entered in this manner will always
be retrieved with the uppropriate select equipment
inforimation tu infurm the reader that changes have
oceurred.

ilistory Reporting

The History File records are availuble to the DFAE
on the HEMS Maintained Equipment Analysis Repoit,
This report by specified SEID is requested by card
input;, the DFAE must comptlete a ponch card form
the Maintained Equipment Analysis Match Cominand
Form (Figure 34).

40

The DFAE then can chouse from the following seven
parameters which indicate the equipment histories to
he retrieved:

1. Parameter 1" indicates a request for a specific
SEID. The History File racords will be pravided tor
only the maintained systems or maintained equipiment
whose SEID is requested.

Y Parametes 27 indicates a request for all of the
History File records.

3. Parameter “3" Indicates 1 request tor the records
of all maiitained systems having a particular System
Type Code

4, Parameter “4" indicates a request for all the

history tccords for maintained systeins having u spec-

ified System Number.

S, Parameier S indicates a request for wil the
history records having a specified Equipment Type
Code,

h
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Figure 34, Maintained Equipment Analysis Match Command Form
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6. Parameter 6" indicates u request for records
having a specified Systemn Type Code in combination
with a specificd Equipment Type Code,

7. Parameter 7" indicates a request for equipment
records having u specified System Number in combina-
tion with a specified Equipment Type Code.

The DFAE may choouse one or more of these param-
eters to obtain the History File records which are to be
reported, The entire History File should be obtained at
least once annually by requesiing Parumeter *2.
However, since the entire History File can be quite
large, the other parumeters should be used throughout
the year to obtuin, as required, only those records
which are desired. ,

The HEMS Muintained Equipment Analysis Report
provides a complete report of all records for each re-
quested select equipment or system, Records are re-
ported in the following order:

1. SEL extruct including SEID, Fucility Number,
Equipment/System Description, Manufacturer’s Name,
Model Number, Unit of Measure and Amount, Acquisi-
tion Cost, Date Instalied, Modification Date, and
Warcanty Date.

2. DFAE Input comments in chronological «rder.

3. HEMS maintenance tasks in Date Completed and
MRI Number order.

4 Deficiency correction/repair activities in Date
Completed order,

5. Equipment operating hours,

Figure 14 provides an example of the Maintained
Equipment Analysis Report,

4 HEMS IMPLEMENTATION

General

HEMS hos been desinned as a stand-alone sutomated
DEAE toul which can be used in conjunction with 1FS.
The DEAE is responsible for maintaining the functional
aspects of the system, The Installution Munagement
Information System Office (MiSOj operates the sy stem
and provides o sutistuctory level of responsiveness to

DFAE needs. This chapter describes both DEFAL and
MISO responsibilities and the procedures required to
interface HEMS with IFS.

DFAE Rusponsibilities
Establishing the Select Equipment Inventory

The DFAE must decide how HEMS will be used.
HEMS can be applied to either one complex facility at
the installation, such s the hospital, ot to an unlimited
number of facilities, The DFAE must weigh the benefits
and requirements for automating recurring main.
tenance activities resource management for each fucil
ity on the Installation against what he/she considers to
be u manageable and justiflable recurring muintenance
workload, HEMS is designed us a tool for maintaining
complex facllities that contain critical utility systems
or equipment; it may be used for any utility system ot
equipment requiring recurring maintenance, The DFAE
should code his/her HEMS data in accordance with 1FS
instructions and with consideration for the whole
installation; however, HEMS should be established for
the most critical fucllities first, with other facilities
added luter as experlence with HEMS procedures is
gained,

After the DFAE determines the fucilities to be in.
cluded in HEMS, he/she must decide what systems and
equipment will be selected and monitored. The SEL
may contain only those ¢riticul items which must not
fuil or all the items requiiing recurring maintenance,
Establishing the equipment inventory for each fucility
will require substantial effort, which is additionul reason
to limit the number of facilities initially included in
HEMS and to establish a phased program to add addi.
tional desired facllities. The systems/equipment within
a given fucllity way also be added in phases, from the
most to the least critical. This will help to implement
HEMS for the desired fucilities us soon ay possible. I
should be noted that all equipment may be put i
HEMS to provide complete inventory control, This will
make the SEL very lurge, but will not necessarily affect
the remainder of HEMS, since the size of HEMS' out
put is also a function of SOPs established.

Estoblishing HEMS 50Ps

The DFAE must prepare SOPs for the recurring
naintenance activities to be monltorad under HEMS.
Some SOI's may atready exist; these will have (o be
modified in format, and possibly centent, to meet
HEMS requirements. It is recommended that the DFAL
obtain avallable SOPs from installations already using
HEMS as a starting polnt. HEMS can be linplemeited
only if o minimum of critical maintenance activities
are defined. Additional SOPs can be added later,
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Establishing the HEMS Coding Structure

Prios to establishing either the SEL oz the MRI, the
DFAE must consider the impact of the coding structure
on the scheduling and reporting of the HEMS work-
load, The coding structure required by IFS is a good
starting point. From here, the DFAE must decide how
to schedule recurring maintenance, which is primarily
a function of Facility Suffix Code, Equipment Number,
System Number, and Shop Code.

The Facility Suffix Code c¢an be used to identify
scetions, floors, or rooms within a given Building
Number. Buidding Number and Facility Suffix Code are
used together to identify the Facility Number. This
field must be properly defined to insure that proper
Select Equipment control van be established without
violating established IFS rules. It should also be re.
membered that the Facility Number is used to estab.
lish the HEMS Work Otder Phase and therefore should
be defined as the limited location to which the DFAE
desires to schedule a muintenance crew.

Equipment Number is an installation-unique iden.
tification for utility systems equipment, This number
may also be used to identify a group of similar equip-
ment, if desired. This simplities the SEL but may
compound the MRI, since each group of similar equip-
ment which has a different number of equipment items
will require u different estimate (Labor Hour Stundard)
and therefore different MRI Forms. Note that the same
SOP muy huve more than one MRI Form associated
with it, Furthermore, aggregution of individual equip-
ment Items will affect the level of detail availuble in
the HEMS History File and the ease of entering such
items as deficiency correction/repuir maintenance and
operating houts. Location of equipment within a Facil-
ity Number Location may also be hindered by this
aggregation. Note that all equipment numbering is
done within a specified Equipment Type Code.

The System Number is un installation-unique iden-
tiflcution for utility systems. It may be used to define
general types of systems within a given System Type
Cude, indicate location within a facility, or a combina-
tion of both. Again, the cholce may affect the level of
HEMS history detail, the ease of scheduling, or the ease
of SOP preparation. Careful use of the System and
Equipment Numbers can greatly enhance the DFAE's
control of the HEMS workload.

Appendices A und B provide System und Equipment
Type Codes, respectively, These are standard codes to
be used for all installutions. Since there may be omis-

43

sions, limited additions can be made to each list; how-
ever, care should be taken to insure that these codes
are not used for installation-unique identification,
Additions should be coordinated with other HEMS
users,

Finally, assionment of the Shop Code should follow
guldelines sot fuiin in IFS, Deviations, where allowed,
can affect both the number of MRl Forms required
and the level of detail in Work Order Phase identifica-
tion. If the DFAE can define the Shop Code in greater
detail, he/she may be abie to more effectively use the
Requirement Sequence Number on the MRI Form;
however, this will tend to increase the size of the MRI,
On the other hand, loss of detail in Shop Code iden-
tification may conflict with IFS and cause problems
in determining effective shop rates,

These primary codes define the basic HEMS coding
structure und have the greatest Iimpact on the degree to
which HEMS can provide a tool for accomplishing
recurring utility maintenance in the manner chosen by
the DFAE, This coding structure must be estublished
prior to any SEL or MRI entries being completed.
Although the HEMS workload can eventually be de.
fined, a change in the basic coding structure due tu
unforeseen identification problems or a change in
maintenance philosophy can cause numerous problems
and many wasted man-hours; HEMS implementation is
definitely an example of initial planning being most
beneficial.

MISO Responsibilities

HEMS is comprised of 27 ANSI COBOL progrums
written for the U.S. Army Computer Systems Com-
mand Base Operations Computer Conflguration (IBM
360-30/40/50, 128K, DOS). All master files are stored
on magnetic tape, and no more than two tape drives
are required at one time. All output is spooled for luter
printing.

HEMS is operational once per month, with a run.
time of 1.5 to 3 hours, depending on the number of
optional reports requested by the DFAE, HEMS runs
are made in the middle of each month at approximately
30<«lay intervals, as specified by the DFAE. Two-day
turnaround for run-time is requested of MiSO.

HEMS hus udequate editing tu prevent reruns, Re.
runs requested by the DFAE will be uccomplished only
when MISO time Is available. Likewise, optional reports
requested at times other than the normal cycle will he
run only when time is available.

;
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HEMS Status

HIEMS is a Class C system under AR 8.1, approved
only for operation at the TRADOC installation at Fort
Gordon, GA, The system is currently supported and
muintained on a reimbursable busis by CERL, P.O. Box
4005, Champaign, 1L, 61820, The applicable point of
contact is Mr. David W. Brown, Fucility Systems
Branch, Fucility Operations Division, CERL, commet-
clul telephone (217) 352-6511 (FTS: 958-7221),

Installations that want to use HEMS should contact
the Directornte of Management Information Systems,
U.S. Army Training and Doctrine Command, Fort
Monroe, VA, 23651, ATTN: Ms. Bonnie Luckey,
telephione (804) 727-411S (AUTOVON: 680-4115),
HEMS documentation in the form of TRADOC Manual
18-1.B-TMY Is uvailable from this source.

5 MANAGEMENT INITIATIVES

HEMS is an automated management tool designed
to identify, monitor, and analyze the recurring main.
tenance worklond, With HEMS, the DFAE can manage
the recurring muintenance program which best fits the
installution’s fucilities and muintenance resources,

HEMS provides the DFAE with the framework to
estublish a program to both reduce planning time and
increase the capubllity of monitoring and analyzing the
maintenance activitles. Depending on how extensive
the recurring malntenance program is, the DFAE should
be able to provide more reliuble und safe facilities while
Increasing productivity and reducing overall costs,

The DFAL will use HEMS us un automatle control
for scheduling recurring maintenance activities. When
the correct maintenance s performed at the correct
time, the equiptent becomes more relible, since both
the frequency und the amount of downtitne und re.
placement ure reduced. Emergency work and major
repalrs cun be reduced suhstantially when shop person.
nel ure effectively used (o service and repalr equipment
on 4 scheduled bagis.

The Tollowing sections discuss imanagement initiatives
which will insure maximum use of HEMS cupabilities.

Definition of HEMS Workload
The DEAL should approach HEMS workload defini-
tion with the fdea of documenting formerly undog.

umented maintenance requirements. Realizing that
additional resources are scarce or nonexistent and that
deficiency correction/repair maintenance is of highest
priority, the DFAE must define only that workload
which is critical to mission reliability und personnel
safety. HEMS will provide L1O-type visibility to the
defined workload and documentation of DFAE per-
formance against the defined schedules,

After having defined the HEMS coding structure
(see Chapter 4), the DFAE must select and document
the SOPs which will provide critical inspections, re.
placements, and servive to select utility systems and
equipments, Care must be tuken to uassign proper
identiflcation and sequencing to buth Select Equip-
ments and SOPs. Initial estimates of Labor Hour
Standards should be based on experience and can be
updated from collected data as the system is used.

The meuns of accomplishing the worklouad is ex.
tremely important, Once defined, the workload (SEL
and SOPs) should be reviewed and approved by the
DFAE. Approval of individual HEMS Work Orders will
not be required, since thelr contents are completely
controlled by the contents of the SEL und MRI Master
Files. When the workloud is approved, the DFAE
should commit his/her resources to its performance,
The workloud may increase or decrease over time, but
it must always reflect the DFAE's definition of critical

und therefore high-priority -activities, if HEMS is o
remain an effective tool.

HEMS Analyst

The key to effective use of HEMS capubilities is
the ongoing management of the HEMS workload. The
effort required for this job will vary secording to the
workload's size and nature. It is best if this tusk is per-
formed by one individual who c¢an monitor and cour-
dinate the entire recurring maintenance program
supported by HEMS, This provides decisionmaking
and review with a continuity and cohesion not pro-
vided by a segmented group of individuals.

Responsibilities of the HEMS analyst should include
maintenance of the SEL and MRI Master Files, main.
tenunce of HEMS SOPs and the central reference
library, assignment of installation-unique identitication
numbers, review of planning and status reports, analysis
ol equipment und resource performance, und review of
system feedbuck from work crews and supply. These
activities will help insure that HEMS will continue (o
vperate eftectively and without problems. The analyst
should he involved in initial HEMS workload defini-
tion activities,




Numbering Select Equipment

The HEMS System and Equipment Numbers are
installation-unique identifiers which can be used to
physically tag and identify installation utility systems
and equipment. These greatly facilitate location of
specific equipment, familiarity with HEMS coding
requirements, and control of the equipment inventory.

Control of SOPs

Effectivencss of HEMS SOPs can be greutly increased
by locating copies of pertinent SOPs at or near the
thaintenance uctivity. This will complicate SOP inain.
tenance but should increase work crew effectiveness.
When changes are made to SOPs, the ¢entral (master)
SOP buok can include a list of locations of these distrib-
uted coples to facilitate recording of changes in them,

Cuare must be taken to insure that all MRI Forms
have assoclated SOPs, and vice versa, Lack of proper
control cun result in an incomplete HEMS workload,
the lack of a ready reference for work crews, and the
possibility of critical work remaining undone,

If possible, the SOP should be cross-referenced to
key manufacturer literature in a central library located
near the master SOP, This fucllitates quick and direct
reference to operating and assembly Instructions, spare
parts information, and repair informution not necessar-
lly contained in the SOP.

Planning Maintenance

Since HEMS is a recurring maintenance system, S0Py
and scheduled tasks do not cover deficlency correction
und repair work, However, HEMS does periodically get
a work crew to a critical utility location to inspect and
assess the current condition of the Select Equipment.
When deficiency or repair requirements are identifled.
there shoula be a procedure for gencrating a deficiency
correction or repalr work order, 1f the work crew is
properly equipped and skilled and the requirement is
an emergency, the correction can be made immediately
and reported later, If the ¢rew cannot make the correc-
tion or i it can be postponed, it should be scheduled as
a plunned correction action. Effective use of planned
maintenance will reduce equipment downtime and
replucement as well us the number of emergency service
calls.

Scheduling HEMS Maintenance

Although monthly HEMS Work Orders are produced
automatically, the DFAE retains control over the basic
schedule by controlling when the work Is accomplished
and when new requirements are added to the HEMS
workload.
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Recall that HEMS tasks are rescheduled by adding
the Frequency Cycle to the month the work was
accomplished. This means that the DFAE can shift
workload by delaying accomplishment: however, note
that delaying accomplishment for more than | or 2
months may cause task cancellation. HEMS will then
rescheclule the work for the month following the
cancellation and list the associated tasks on the Un-
accomplished Task List. Also note that HEMS tasks
cannot be shifted individually; only the Work Order
Phase cun be delayed, which shifts the schedule on all
tasks in that phase,

New tasks added to the HEMS workload will be
scheduled for the month Immediately following their
addition, If their uccomplishment must be delayed,
their addition to the workload should ulso be delayed,

Once a reasonable and workable schedule of tasks
has been established, the DFAE should strive to main.
tain it, HEMS has bullt-in flexibility for up to 2 months
of delay; however, such delay will affect the future
schedule, To maintain the schedule, the DFAE must
insure that work is accomplished in the scheduled
month by assigning it a sufficiently high priotity to
receive resources, If this cannot be done, the scheduler
must insure that work is accomplished in the allotted
time interval and thus not canceled und reported vn
the Unaccomplished Tusk List, To do this, the scheduler
must insure that any monthly phases (HEMS . ., 01)
on the given month's Work Orders, bimonthly phases
(HEMS . . . 02) on the previous month's Work Orders,
and quarterly phuses (HEMS . .. 03) on Wurk Orders
2 months old recelve sufficient priority to be accom.
plished in the current month, Review and coordination
of HEMS resource management plunning documents
(see Chapter 3) can greatly fucilitate this process.
Review and use of these reports insures that the HEMS
analyst can level workload, ussure uccurate estimates,
and maintain direct control of the HEMS workload,

6 HEMS BENEFITS AND COSTS

General

The primary benefit of HEMS Is its capubility to
deflne, document, und program criticul recurring equip-
ment maintenance activities, which will be reflected in
an appropriute adjustment of munpower authorization
and an increase in customer satisfaction, With an
effective recurring maintenance program, u DFAE
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should be uble to reduce utility equipment failure and
downtime by identifying and vorrecting problems on a
planned basis before they occur or are identified by o
dissatistled customer., This “‘planned” maintenance
concept will facilitate improved scheduling and tend to
cdecrease the amount of overtime required for emer.
gency utility activities,

Secondary beneflts of the system include the ca.
pability to analyze equipment performunce through
the History File, und the ability to reference drawings
and specifications and locate specific equipment items
through the inventory of Select Systems and Equip-
ments.

Operating Experience

HEMS huas been operationsl at Fort Gordon, GA,
since September 1975, The system wus implemented at
4 new hospitat (D, D. Eisenhower Atmy Medioal Center)
and therefore did not replace an existing system,
Consequently, no directly observed cost or benefit
duty ure available; however, the following benefits and
costs observations have been made by personnel at
Fort Gordon after approximately 12 munths of HEMS
operation,

Benefirs

I, HEMS is a forul system which provides the
cupability for plunning and scheduling critical recurring
malntenance well in advance of need. Current systeims
do not function because the maintenance staff is kept
too busy responding to emergencles to tuke time for
routine planning, scheduling, and record keeping.

2. HEMS provides the capability to switch from a
“breuk and fix" policy to a planned Inspection and
repulr policy bused on planned maintenance, Users
feol thut with HEMS. approximately K0 to 90 percent
of the deflciency correction/repair effort can be uecom-
plished as plunned muaintenance befure breukdown,
whereas formerly, approxinmately 9§ percent of all
maintenance was accomplished after breakdown. The
result i u nich higher level of customer sutisfuction
und a higher level of workfuorce productivity, This level
of planned maintenance has not yet been achieved at
Fort Gordon.

3. HEMS pruovides feedback not previcusly available
tu the DFAL, which enables him/her to estimate equip-
ment service Hie and abandonment criteria and 1o muke
repalt/replace  declstons, The result I8 an increased
cupability to plan and document workload and increase
wurkivree productivity,
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Costs

The following is a simple case study of the Fort
Gordon HEMS operation after approximately 12
months:

1. Mumber of reiect systems and equipments: 1956

2. Number of maintenance requirements monitored
{equal to or greater than number of SOPs): 445

5 Number of derived recurring maintenance tasks:
2519

4, Man-months to define und load Jata: 6 ¢ $1,250
= $7,500

§. Monthly keypunching requirement: 3 to 4 man.
hours @ 84 = §12to 816

6. Monthly computer run-time (IBM 360-40,
BASEOPS): 1 1/2 hours @ $75=8112,50

7. Monthly reptoduction time: 3 hours @ $30 = $90

In addition, Fort Gordon employs a service order
clerk approximately one-third time to oversoe the
HEMS operation,

7 SUMMARY AND CONCLUSIONS

This report provides iniormation for a DFAE to use
in evaluating the applicability of HEMS lor a particular
installation. Included i an explanation of the concepts
necessary for understanding the system (Chapter 2),
a detailed discussion of the flve maintenance manage.
ment functions supported by HEMS (Chupter 3), u
brief explanation of the system implementation (Chap.
ter 4), and an outline of the management, costs, and
benefits of the system (Chapters 5 and 6).

In 12 monthy of ovperation at Fort Gordon, GA,
HEMS provided direct beneflts und increused capabil-
ities 1o the DFAE, including the capubllity for plunning
and scheduling critlcal recurring maintenunce, the
capubility of having a planned inspection und repair
policy, and the capubility of estimating equipment
service life and abandonment criteriu (p v0). The
applicability of HEMS to other installations nwust be
evaluated on u case-by-cuse basls, using the information
presented in this report. To make HEMS an effective
toul for managlng critical utility system and equipment
recurring maintenance activities, care must be taken to
insure proper workload definition and courdination
(Chapter 4),
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APPENDIX A:

SYSTEM TYPE CODES USED BY HEMS

System Type
Code
100

110
120
130

200

210
220
230

300
3o

400
410
420
430
440
450
460
470

500

Systam Type

Heuting Systems (not a valid system
type)

Heating Generation

Heating Distribution

Heating Controls

Alr-Conditioning Systems (not a valid
system-type)

Chilled Water Generation

Chillsd Water Distribution

Alr-Conditioning Components

Ventilation Systems (not a valid system

type)
Ventilating

Plunibing (not a valid system type)
Plumbing, Wuter

Plumbing, Medical Gas

Plumbing, Sewnge und Waste
Plumbing, Fuel

Plumbing. Fistvres

Plumbing, Controls

Plumbing, Steain

Electrical Systems (not a valid system
type)
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Systam Typs
Code
510
520
5§30
540

600

610
620
630
640
650
660
670
680
650

700
710
720

800

810
820

910
920

System Type
Electrical Generation
Electrical Distribution
Lighting

Electrical Interior

General Equipment (not a valid system
type)

Equipment, Communication

Equipment, Food Service

Equipment, Laboratory

Equipment, Shop

Equipment. Maintenunce

Equipment, Emergency

Equipment, Waste and Garbage

Equipment, Internal Transportation

Equipment, Specialized

Treatment (not a valld system type)
Water Treatment
Sewage Treatment

Storage Systems (not a valid system
type)

Water Storage

Fuel Storage

Steam Generation
Improved Grounds
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APPENDIX B:

EQUIPMENT TYPE CODES USED BY HEMS

EQUIP
CODE
Al

A2

A3

A4

AS

Bl
B2
B3
B4
BS
Bé
B7

Cl
c2
a
Cc4
Cs
Cé
C?
cs
C9
CA
B
cc
gy
CE
Ccr
CG
CH
Cl
)
CK

D1
D2
D3
D4
D$
Do
D7
0L
DA
i

EQUIPMENT NAME
Aerator

Alr Handling Unit
Alarm

Annunciator

Air Separator

Ballast

Buth

Battery

Battery Charger

Blower

Boller

Bubbler -Swimming Pool

Cubinet, Warming (Food Service)
Cuble

Capacitator

Chemical Additive Equipment
Chlorinator

Clrcuit Breaker

Clock

Cock

Coll

Combustion Chamber
Compressor

Condenser

Connector

Control Panel

Covler

Cocling Tower

Chiller

Counter

Counter, Dietary

Counter, Medisine

Damper
Deuserator
Dimmer
Disposer

Druin

Dryer

Duct
Dumbwuiter
Dust Collestor
Do

Elevator
Ex nguisher

EQUIP
CODE
Fl

F2

F3

F4

FS

Fé

F7

F8

Gl
G2
G3
G4

Mo

EQUIPMENT NAME

Fan

Faucet

Filter

Food Preparation Equipment
Food Serving Equipment
Food Storage Equipment
Fountain

Furnace

Gage

Generator

Grill

Grounding Equipment

Heat Exchanger
Holst

Hood

Humidifier

H-V Unit
Hydrant
Hydrochlorinator
Heater Unit
Humidistat

Incinerator
Irrigation Equipment
lce Maker

Kitchen-Washing Equipment

Lump

Lighting Fixture
Lighting Exterior

Line Isolstion Monitor

Manhole

Measuring Instrument
Medical Gus

Meter

Mator (less thun | hp)
Mutor (1-5 hp)

Motor (greater thun S hp)
Mutile:

Mains

Mixing Box
Muometer

Motor Contrel Center
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EQUIP
CODE
Pl

P3
P4
P5

P
P8

Rl
R2

R4
RS

R7
R8

M|
82
33
84
Ch
86
87
88

EQUIPMENT NAME
Pipe and Accessories
Pipe Insulation
Pneumatic Tube
Pool -Swimming
Power Lines

Pump

Pumip, Circulating
Panelboard

Raceway

Radiator

Refrigeration Equipment
Regulator

Reservolr

Retriever

Refrigerated Room
Receptacle

Register

Scile

Shower

Signal

Sink: Lavatory

Special Security and Disbursernent Duu
Sprinkler Equipinent

Steam Scparator

Starter Magnetic

EQUIP
CODE

EQUIPMENT NAME
Strainer

Substation

Switch

Sterilizer

Steam Turbine

Tank

Thermomater
Transtformer

Trap

Trayveyor, Conveyor
Thermostat

Troffer Light

Urinal

Vacuum Breaker
Vacuum Cleaner
Valve

Vent

Vacuum Pump

Washer

Water Closet
Water Heater
Wator Softener
Water Still
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