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APPENDI X A
SAMPLE ARCHI TECT- ENG NEER (A-E) STATEMENT OF WORK

1. General. Developnent of operation and mai ntenance (O&\
docunentation and training requirenents for facilities is a two-
step operation shared by the A-E and the construction contractor.
Since the construction contractor's effort is conpetitively bid,
the A-E nust specify in detail what the construction contractor
must supply. Several different types of docunentation are to be
prepared by the A-E. These include:

a. Technical concept narrative (TCN) portion of Systens OM
Manual s (SOW) .

b. Design master equipnent |ist (DVEL).
c. Construction Specifications for O%M Docunent ati on.
d. Training requirenents.

2. TCN. The A-E shall develop a TCN (basically, a design O&M
manual ) for each functional systemrequiring O&M

a. The TCN is conprised of Chapters 1, 2, and 3 of the SOW as
outlined in paragraph 2.3.2. For those chapters and appendi ces
to be conpleted during the constructi on phase, the A-E shal
describe 1n detail what the construction contractor nust provide
to achi eve conprehensive Systens O%M Manuals (SOMM). The SOMW i s
intended to provide all the information necessary for the
installation engineer to operate and maintain the system
as well as provide overall system checks.

b. The A-E shall describe the intended use and operation of
each functional systemincluding its interrelationship with other
functional systens and subsystens. A discussion of the theory of
OEeration of the facility system and maj or pieces of equi pnent
shal |l be provided, witten at the | evel necessary for journeynman
understanding. Al systemrequirenents and their application
shal | be covered.

c. In addition to preparing the TCM the A-E shall furnish the
| abel ed binders and tab dividers |abeled to be used by the
construction contractor when conpleting the SOM The A-E shal
al so prepare introductions for Chapters 4-7 of the SOW
summari zi ng what the construction contractor is to provide per
t he specifications devel oped by the A-E in accordance with
par agraph 3.0.

(1) The SOWs shall be organi zed by systens. For conpl ex
systens, the respective SOW shall be broken down into vol unes
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contai ning one or nore subsystem Additionally, the SOW shal

be structured (into volunesy so as to facilitate use by different
installation O&%M organi zations. |If there is nore than one
Q8%and; M organi zation i nvol ved the Contracting Oficer wll
provide the A-E a list identifying the various O&M organi zati ons
and the systens/subsystens for which respective O&M
responsibilities require special packagi ng of the SOW

(2) The SOW arrangenent shall be as follows:

Front Matter.

Chapter 1--Ceneral Information

Chapter 2--System Description.

Chapter 3--Theory of QOperation.

Chapter 4--QOperations.

Chapter 5--Preventive Mii ntenance (PM.

Chapter 6--Trouble Analysis (TA).

Chapter 7--Corrective Mii ntenance and Checkout Procedures.
Appendi x A--Special Tools and Test Equi pnent List.
Appendi x B--Repair Parts List.

Appendi x C--Vendor Data/ Acceptance Tests.

Appendi x D--Warranty Data | nformation.

(a) Front Matter. The cover, title page, |ist of effective
pages, foreword, table of contents, list of illustrations, |ist
of tables, and list of abbreviations and acronyns shoul d be
prepared in accordance with the requirenents of ML-M38784B, or
as otherw se specified in the provisions of the contract.

(b) Chapter 1--General Information. This chapter shal
present general information, including, in tabular format, a
master index identifying all subject matter covered w thin each
vol une.

(c) Chapter 2--System Description. This chapter shal
describe the systemconstruction drawings that are essential to
support the TCN and shall be referenced. For systens consisting

of nore than one unit or itemof equipnment, or where conplexity
nmust be explained, an illustration or flow diagramw /|| be
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included. |If one systeminterfaces with another system or
subsystem this chapter shall define how they interface. Safety
and security topics shall be covered and referenced to the
operating procedures, as applicable. A table of capabilities and
Itmtations shall be prePared for the systens. The table wll

i ncl ude data such as gallons per mnute, transfers per hour, boom
capacity, rated ranges, resolution, accuracy, data-handling
capability, etc. Such data shall be presented in tabular form
An additional table shall be provided to clearly illustrate the
capabilities required of a given systemor item of equipnment that
differ because of its configuration within the system The word
"differ," as used above, is neant to include those capabilities
ot her than normal or usual. The fact that the input, output,

f eedback, or control levels required are within the design
specifications of the systemor itemof equipnent is not a
sufficient reason for omtting the systemor item of equi pnent
fromthe table. Mjor equi pnent conponents will be identified
and | ocated by describing each conponent that is significant to
&M logistics, and safety. A tabular list of |eading
particulars will be included as necessary to support the
description of major conponents.

(d) Chapter 3--Theory of Operation. This chapter shal
contain a discussion of the theory of operation and a listing of
all the functions of the system and shall show how t he vari ous
facility subsystens functions are tied together to acconplish the
overall system function. The description shall include an
overall analysis of the principles of operation of the system
equi pnent and its functions, such as control interlocks, where
such principles would not be obvious to journeyman technicians.
Particular attention shall be paid to the interface between
facility systens and other systens. The descriptions shall be
sufficiently detailed to provide system personnel with the
under st andi ng necessary to adequately performthe system
activities and to correctly interpret the results of these
activities.

3. Construction Contract Specifications for Contractor Furnished
O&M Docunentation. The A-E shall prepare the contract
specifications for the O%M docunentation which is to be added to
the TCNs by the construction contractor in accordance with the
outline showmn in 2.c.(2). The follow ng subparagraphs descri be
the end products desired fromthe construction contractor

a. Chapter 4--Operations. This chapter is to include
equi pnrent and/or system | ayouts showi ng all piping, wring,
breakers, valves, danpers, controls, etc., conplete with
functional diagrans, schematics, isonetrics, and data to explain
the detail ed operation and control of each individual piece of
equi pnent and/ or system including system conponents. Layouts
shoul d show the |location within the facility of controls, valves

A-3



ER 25-345-1
31 Jan 91

sw tches, danpers, etc., by reference to site |ocations, w ng
desi gnation, floor, room nunber, or other clear and concise
directions for locating the item Operator data nay be identical
to posted data and franmed instructions, but shall be included as
part of the O&M manuals. The instructions shall include:

(1) Initial adjustnents and control settings.

(2) Precautions and prechecks to be executed prior to start-up
or shutdown of equi pnent and/or system including safety devi ces,
nmoni toring devices, and control sequence.

(3) Step-by-step sequential procedures for start-up, shutdown
and normal operation checks for satisfactory operation. Safety
precautions and instructions that should be followed during these
procedures shall be incorporated into the operating instructions
and flagged for the attention of the operator. Procedures shal
i nclude test, normal, and autonatic nodes.

(4) Procedures for normal and energency shutdown of equi pnent
and/ or systens. The instructions shall include any procedures
necessary for placing the equi pnment and/or system on standby or
preparing the equi pnent and/or systemfor start-up at a later
tige. Procedures shall include test, normal, and automatic
nodes.

(5) Procedures for isolating individual equipnent fromthe
system and bringi ng individual equipnment on-line once the system
IS operating.

(6) Operational |ogs and records requirenents.
b. Chapter 5--Preventive Mi ntenance (PM.

(1) Recommended procedures shall indicate PM(e.g.,
| ubrication, checks, adjustnents, etc.) and good-housekeepi ng
practices which should be perfornmed by operating personnel, as
wel | as nore conpl ex mai ntenance tine-franes or operating hours
for specific maintenance to be acconplished. Safety precautions
and instructions that should be foll owed during these procedures
shall be incorporated into the mai ntenance procedures and fl agged
for the attention of personnel. The procedures shall include
necessary operating instructions for taking equipnment off-line,
putting equi pnment on-line, or putting equipnment on standby. The
Instructions shall address all material, equipnent, and system
data needed to perform mai ntenance work and shall include, but
not be limted to, manufacturers' bulletins, catal ogs, and
descriptive data; certified performance
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curves; copies of approved test plans, including | ogs and records
of performance acceptance and i nspection; system | ayouts,

i ncludi ng block, wiring, control, and isonetric diagrans,;
schematic itens within the facility; and interrelationships with
other itens of the system

(2) Schedules indicating tinme-franes or operating hours for
initiating operator maintenance and adjustnents and incl uding
manuf acturer's recomended nmj or nai ntenance requirenmnents shal
be provided. Energency adjustnents shall be included and fl agged
for the operator's attention. The instructions shall also
i ncl ude procedures for energency repairs that could be perforned
by operating personnel.

c. Chapter 6--Trouble Analysis (TA). TA procedures for
| ocating and correcting the trouble shall be presented in a step-
by-step format. Repair procedures shall be keyed to a
t roubl eshooting guide outlined in three colums wth the
fol |l ow ng headi ng:

Col utm 1--Troubl e.
Col umm 2- - Probabl e Cause(s).
Col um 3--Correction.

The procedures shall clearly indicate a nmajor repair activity,
whi ch should be perfornmed only in a shop or factory, as opposed
to normal repair work, which nmay be perfornmed on site or with
equi pnent on-line. The procedures shall also clearly indicate
the limt of repair work that may be perforned by Governnment
personnel during the warranty period w thout voiding warranty
provi sions. Safety precautions and instructions that should be
foll owed during these procedures shall be incorporated into the
repair procedures and flagged for the attention of personnel.

d. Chapter 7--Corrective M ntenance and Checkout Procedures.
Procedures for troubl eshooting and isolation, replacenent,
checkout, and integration of equipnent wthin the system shall be
provi ded.

(1) Troubl eshooting. Procedures for troubl eshooting of
mal functions that m ght occur during operation of the system
shal | be provided. Troubl eshooting data, and fault isolation
techni ques, shall state the follow ng: (a) The indication or
synptom of trouble; (b) the instructions, including test hookups,
necessary to determ ne the cause; and (c) procedures, for
restoring the systemto operating condition. Troubl eshooting
shal |l be docunented to the extent necessary to |locate the faulty
pi ece of equipnent wthin the system
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I nfformation may be in chart form in logic tree form or in
tabul ar format with appropriate headi ngs.

(2) Isolation, Replacenent, Checkout, and Integration.
Procedures for isolation, replacenent, checkout, and integration
of the equipnment within the systemshall be provided. Test,
adjrsangnt, and checkout data, after replacenent, shall be
i ncl uded.

e. Appendi x A--Special Tools and Test Equipnent List. A list
of all special tools and test, diagnostic nmeasurenent, and
equi pnent for system|level nmaintenance shall be in this appendi x.
For the purpose of this specification, the phrase "special tools
and test, neasurenent, and diagnostic equipnent” is used to
identify all nonstandard tools and equi pnent desi gned and
devel oped by the manufacturer and others to perform
mai nt enance, test/calibration, diagnostic/prognostic analysis,
and other related support of the equipnent and required for
installation, acceptance testing, and successful O&M Frequency
and nethod of calibration shall be indicated for all special
tool s, equipnment, and test equipnent itens that require
calibration. Necessary standards shall be listed i mediately
after each itemthat requires calibration.

f. Appendi x B--Spare Parts List. A conplete list of spare

parts and supplies shall be provided. The list shall include al
parts and conponents of individual pieces of equipnent and al
parts and conponents of each system and shall identify such itens

as nonencl ature of part, nodel nunber, circuit or conponent
identification, etc. Parts and supplies lists shall be

i ncluded within each vol une of maintenance instructions.

Further, a master |ist of spare parts and supplies recomrended
fromeach manufacturer for one year of operation, including
source of supply, shall be sub-listed with each instruction. The
contractor shall also |ist the sources of supply for all parts
and supplies, including name of supplier/mnufacturer, address,
and tel ephone nunber. |If the parts and supplies are not normally
stocked locally, necessary procurenent lead tine shall also be a
part of the |isting.

g. Appendi x C--Vendor Data. A conplete set of data, provided
by the equi pnent manufacturer, required for operation,
mai nt enance, and checkout shall be included and referenced to the
appropriate specifications nunber. The data may consist of
manuf acturer's brochures, OM nanual s, catal ogs, draw ngs,
service bulletins, and illustrated parts |lists necessary to
support the O&M of the end item of equi pnent and assenbli es.

h. Appendix D--Warranty Information. |In addition to the
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general warranty required by the contract, the O&M manual s shal

I nclude any specific warranties required by other sections of the
Techni cal Specifications and other warranties normally provided
with the particular piece of equipnment or system \Warranties
that are normally provided by manufacturers and which are beyond
the warranty for construction shall be specifically noted.

4. Design Master Equi pnment List (DMEL).

a. The A-E shall develop a DVEL of facility equipnent that is
significant to operations, maintenance, and provisioning. The

DVEL will identify each major system subsystem and equi pnment
itemin generation breakdown order to the purchase end item
|l evel. The DVEL shall contain as a minimumthe foll ow ng

i nformati on:
(1) I'tem nonencl ature.
(2) Functional characteristics.
(3) Itemidentifier (tag nunber).
(4) Specification nunber.

(5) Design/construction drawi ng nunber. (File nunber when
avai l abl e).

b. The DMEL is to be provided to the construction contractor,
who, by addi ng the manufacturer's nane, manufacturers part
nunber, and manufacturers nodel/serial nunber, wll create the
"as-built" master equipnent |ist (MEL). The A-E shall prepare
construction contract specifications to have the contractor
submt the conpleted MEL to the Contracting Oficer.

5. Training Requirenents. The A-E shall develop an O&M trai ning
devel op concept. This concept shall be presented in two fornmats:
(a) report for use by the Governnent in planning for O&M
personnel training and (b) contract specifications describing
what the construction contractor nust furnish/performto
adequately train Governnent and/or O&%M contractor personnel.

a. Training Concept Report.

(1) Al systenms and subsystens requiring training of qualified
personnel to properly operate and maintain those systens shall be
Identified. A task and skills analysis shall be docunented to
identify special skill required to operate and/or maintain
critical, conplex, or specialized systens.
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After the skill requirements are identified, the actual training
prograns shall be defi ned.

(2) The training concept report shall identify the types
(trade skills) of personnel to be trained on which systens. The
A-E shall recommend instructional nmethods, materials and speci al
trai ning devices recomended to support the program of
instruction, including appropriate video taping of both factory
and/or on site training. Additionally, the training concept
shall identify the m ni mum nunber of I nstructor man-hours of
instruction for each system and item of equi pnent requiring
specific training, and shall specify the appropriate proportion
of the instruction tinme that shall be used for on-site
(classroom instruction, and for on site instruction during
whi ch reference shall be nmade directly to the observed equi pnent
or system

(3) The AAE will recommend functional areas of the operating
system and/ or equi pnent where a technical representative shoul d
be furnished by the manufacturer for training.

(4) The A-E shall prepare a cost estimate for the training
services and materials to be provided by the construction
contractor as recommended in the training concept report. The
estimate shall take into account that information which is
usual Iy furnished by the manufacturer/supplier as part
of the system equi pnent purchase price.

b. Training Specifications. Based on the training concept
approved by the Governnent, the A-E shall prepare training
specifications detailing the m ni num nunber of hours and types of
instruction to be provided by the equi pnent manufacturer and/ or
construction contractor for each system subsystem and piece of
equi pnent warranting training. A suggested format for the
specifications is shown bel ow.

G&M TRAI NI NG REQUI REMENTS

RELATED
SYSTEM EQUI PMENT | NSTRUCTI ONAL  HOURS SECTI ON_NO,

[ NOTE: The A-E Shall Enter Systeni Equi pnent,
| nstructional Hours, Both O assroom
and Hands-on, and Rel ated Techni cal
Section No.|
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c. Ceneral Requirenents.

(1) The construction contractor nmust submt a proposed
training schedule at |east 60 days prior to the start of the
earliest training session. The training schedule shall include
the foll ow ng:

- An outline of all specified training, both classroom and
hands-on, describing the presentation of the training.

- A day-to-day schedul e showi ng | ocation of training, tine
intervals, and the major and subordi nate subjects to be covered
i n each session.

- ldentification and qualifications of proposed instructors.

- Alist of reference materials to be provided by the
contractor to the trainees and a list of training materials such
as G&M instructions, other witten and vi sual aids, nock-ups,
tools, etc.

(2) Review of Proposed Training Plan. The Contracting O ficer
wll review the contractor's proposed training schedule, and the
Contracting O ficer's approval of the schedule shall be obtained
by the Contractor prior to the start of any training. The
training schedule tor all required formal training shall be
submtted to the Contracting Oficer in draft form four
(4) copies in one submttal. The Contracting Oficer wll
require thirty (30) days for review and approval of the schedul e
or for disapproval and return to the Contractor for resubm ssion.
Upon approval of the schedule, the Contractor shall submt the
final schedule, in six (6) copies, incorporating all coments or
revisions noted fromthe Contracting O ficer's review of the
proposed schedul e.

(3) Formal Training: The Contractor shall provide qualified
conpetent personnel for formal training of Governnent and/or O%M
Contractor enployees. Cassroomtraining shall be held on-site at
the Governnent installation. Training shall be conducted between
the hours of 7:30 a.m and 4:00 p.m on non-holiday Mndays
t hrough Fridays, unless a different schedule is approved In
witing by the Contracting Oficer.

(4) Audi o-Video Recordings and Audi o-Video Tape Player. The
contractor shall provide all equipnent, material, and trained
personnel to visually and audibly record all field instruction
training sessions. The proposed recording systemshall be of one
manuf acturer and of studio quality and shall be
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approved by the Contracting Oficer prior to its use. Upon
conpletion of instructions, the audio-video tape player and
recordi ngs shall becone the property of the Governnent. The
recordi ngs shall be identified, indexed, and placed in approved
st orage contai ners.

d. Training Service Cost Estimate. The A-E shall prepare a
cost estimate for the training services and materials specified
taking into account that which is usually furnished by the
manuf acturer/supplier as part of the systeniequi pment purchase

price.
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