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SECTI ON 01 78 23

OPERATI ON AND NMAI NTENANCE DATA
07/ 06
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NOTE: This gui de specification covers the

requi renents for operation and mai ntenance (O&W
data normal ly shipped by a manufacturer at the same
tinme as his associated piece of equipnent is

shi pped. The requirenents specified herein are
intended to require those itens of O&M data nornally
expected fromthe nmanufacturer of the associated
equi prrent .

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
i nsert appropriate information

Remove information and requirenments not required in
respective project, whether or not brackets are
present.

Comrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of
Techni cal Proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Criteria Change Request (CCR)
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: NOTE: |ssue (date) of references included in
proj ect specifications need not be nore current than
provi ded by the | atest guide specification. Use of
Specsl ntact automated reference checking is
recomended for projects based on ol der guide

speci fications.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASTM | NTERNATI ONAL (ASTM

ASTM E 1971 (2005) Stewardship for the C eaning of
Commer ci al and Institutional Buildings

1.2 SUBM SSI ON OF OPERATI ON AND MAI NTENANCE DATA
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NOTE: The provisions of this section apply to those
items requiring operation and mai nt enance data by
the technical sections and to those itens being
commi ssioned. The technical sections should include
a paragraph entitled "SD- 10 Qperation and

Mai nt enance Data," stating: "Subnmit Operation and
Mai nt enance Data in accordance with Section 01 78 23
OPERATI ON AND MAI NTENANCE DATA, Data Package (1) (2)
(3) (4) (5. The &M requirenments specified herein
may be suppl enented by operation, naintenance, and
repair requirenents peculiar to certain equi pnent
specified in the pertinent technical section

I nformati on on green | ease and nmi nt enance
agreements with the manufacturer, required for
certain equi prent and materials, shall be included
as part of this supplenental Q&M i nfornmation
Submitting Data Packages 3, 4 or 5 as O&M Manual s
for conmi ssioned systens contributes to the
followi ng LEED credit: EAS3.

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

Submit Operation and Mai ntenance (O&\) Data specifically applicable to this
contract and a conplete and conci se depiction of the provided equi pnent,
product, or system stressing and enhancing the inportance of system

i nteractions, troubl eshooting, and | ong-term preventative mai nt enance and
operation. The subcontractors shall conpile and prepare data and deliver
to the Contractor prior to the training of Government personnel. The
Contractor shall conpile and prepare aggregate O&M data incl udi ng
clarifying and updating the original sequences of operation to as-built
conditions. Organize and present information in sufficient detail to
clearly explain O&M requirenents at the system equipnent, conponent, and
subassenbly level. Include an index preceding each submittal. Subnit in
accordance with this section and Section 01 33 00 SUBM TTAL PROCEDURES

1.2.1 Package Quality

Docurents nust be fully legible. Poor quality copies and material with
hol e punches obliterating the text or drawings will not be accepted.

1.2.2 Package Cont ent

Dat a package content shall be as shown in the paragraph titled "Schedul e of
Operation and Mai ntenance Data Packages." Conply with the data package
requirenents specified in the individual technical sections, including the
content of the packages and addressing each product, conponent, and system
desi gnated for data package subm ssion, except as follows. Comm ssioned
itenms without a specified data package requirenent in the individua
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techni cal sections shall use Data Package [3][4][5]. Commi ssioned itens
with a Data Package 1 or 2 requirenent shall use instead Data Package

[31[4][5]-
1.2.3 Changes to Submittals

Manuf act urer-ori gi nated changes or revisions to subnmitted data shall be
furni shed by the Contractor if a conponent of an itemis so affected
subsequent to acceptance of the O&%M Data. Changes, additions, or revisions
required by the Contracting Officer for final acceptance of submtted data,
shall be submitted by the Contractor within 30 cal endar days of the
notification of this change requirenent.

1.2.4 Revi ew and Approval

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: | ndependent, third-party CA revi ew of

Contractor submittals for conm ssioned systens and
equi pment contributes to the follow ng LEED credit:
EA3. Edit to reflect who is providing CA services.

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

The [Contractor's Comm ssioning Authority (CA)][ Governnent's Comm ssi oni ng
Authority (CA)] shall review the comm ssioned systens and equi pnent
submittals for conpleteness and applicability. The [CA]J[CGovernnment] shall
verify that the systens and equi prent provi ded neet the requirenents of the
Contract documents and design intent, particularly as they relate to
functionality, energy performance, water performance, maintainability,
sustai nability, systemcost, indoor environnental quality, and | ocal
environnmental inpacts. |[The CA shall communicate deficiencies to the
Contracting Oficer. Upon a successful review of the corrections, the CA
shal | recommend approval and acceptance of these O%M manuals to the
Contracting Officer.] This work shall be in addition to the normal review
procedures for O&M dat a.

[1.2.5 Q&M Dat abase

Devel op a database fromthe O%M manual s that contains the information
required to start a preventative nmai ntenance program

11.3 TYPES OF | NFORVATI ON REQUI RED I N O&M DATA PACKAGES

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

NOTE: O&M Data needed for any product, system or
pi ece of equi prent depends upon the conplexity of
that item The types of O&M Data, defined bel ow,
are grouped into Data Packages in the paragraph
titled "Schedul e of Qperation and Mai ntenance Data
Packages." The Data Package nunbers, in turn,

appear in the technical guide specifications.
EE IR I Sk S S I S S I O R R R Rk kS kR S Ik S I O R Sk I S O S

1.3.1 Qperating Instructions
I ncl ude specific instructions, procedures, and illustrations for the

foll owi ng phases of operation for the installed nodel and features of each
system
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.3.1.1 Saf ety Precautions

Li st personnel hazards and equi prent or product safety precautions for al
operating conditions.

.3.1.2 QOperator Prestart

I ncl ude procedures required to install, set up, and prepare each systemfor
use.

.3.1.3 Startup, Shutdown, and Post - Shut down Procedures

Provide narrative description for Startup, Shutdown and Post-shut down
operating procedures including the control sequence for each procedure.

.3.1.4 Nor mal Operati ons

Provide narrative description of Normal Qperating Procedures. |nclude
Control Diagrams with data to explain operation and control of systens and
speci fic equi pnent.

.3.1.5 Enmer gency Operati ons

I ncl ude Emergency Procedures for equi prent mal functions to pernit a short
period of continued operation or to shut down the equi prment to prevent
further damage to systenms and equi pnent. Include Emergency Shutdown
Instructions for fire, explosion, spills, or other foreseeable
contingencies. Provide guidance and procedures for energency operation of
all utility systens including required val ve positions, valve |ocations and
zones or portions of systens controll ed.

.3.1.6 Operator Service Requirenments

I nclude instructions for services to be perfornmed by the operator such as
[ ubrication, adjustnment, inspection, and recording gage readings.

.3.1.7 Envi ronnental Condi ti ons

Include a list of Environmental Conditions (tenperature, humdity, and
other relevant data) that are best suited for the operation of each
product, conmponent or system Describe conditions under which the item
equi prent should not be allowed to run

.3.2 Preventi ve Mai ntenance

Include the following information for preventive and schedul ed mai nt enance
to mnimze corrective mai ntenance and repair for the installed nodel and
features of each system |Include potential environnmental and indoor air
quality inpacts of recommended mmi ntenance procedures and material s.
.3.2.1 Lubrication Data

I ncl ude preventative nmaintenance lubrication data, in addition to
instructions for lubrication provided under paragraph titled "Operator
Servi ce Requirenents":

a. A table showing recommended |ubricants for specific tenperature ranges
and applications.
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b. Charts with a schematic di agram of the equi pnent showi ng | ubrication
poi nts, recomended types and grades of |ubricants, and capacities.

c. A Lubrication Schedul e showi ng service interval frequency.
1.3.2.2 Preventi ve Mai ntenance Pl an and Schedul e

I ncl ude manufacturer's schedule for routine preventive nai ntenance,

i nspections, tests and adjustments required to ensure proper and econonica
operation and to minimze corrective maintenance. Provide manufacturer's
proj ection of preventive nmai ntenance work-hours on a daily, weekly,

nont hly, and annual basis including craft requirenents by type of craft.
For periodic calibrations, provide manufacturer's specified frequency and
procedures for each separate operation.

1.3.2.3 Cl eani ng Recommendat i ons

Provi de environnental ly preferabl e cleaning recormmendati ons in accordance
with ASTM E 1971

1.3.3 Corrective Mintenance (Repair)

I ncl ude manufacturer's recomrended procedures and instructions for
correcting problens and naking repairs for the installed nodel and features
of each system Include potential environmental and indoor air quality

i mpacts of reconmended mai ntenance procedures and materi al s.

1.3.3.1 Troubl eshooti ng GQui des and Di agnostic Techni ques

I ncl ude step-by-step procedures to pronptly isolate the cause of typica
mal functions. Describe clearly why the checkout is performed and what
conditions are to be sought. Identify tests or inspections and test

equi prent required to determ ne whether parts and equi prent may be reused
or require replacenent.

1.3.3.2 Wring Diagrans and Control Diagrans

Wring diagrans and control diagrans shall be point-to-point draw ngs of
wiring and control circuits including factory-field interfaces. Provide a
conpl ete and accurate depiction of the actual job specific wiring and
control work. On diagrans, nunber electrical and electronic wiring and
pneunmatic control tubing and the terninals for each type, identically to
actual installation configuration and nunberi ng.

1.3.3.3 Mai nt enance and Repair Procedures

Include instructions and a list of tools required to repair or restore the
product or equi pnent to proper condition or operating standards.

1.3.3.4 Renoval and Repl acenent |nstructions

I ncl ude step-by-step procedures and a list required tools and supplies for
renoval , replacenent, disassenbly, and assenbly of conponents, assenbli es,
subassenbl i es, accessories, and attachnents. Provide tolerances,

di mensi ons, settings and adjustments required. Instructions shall include
a conbination of text and illustrations.
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.3.3.5 Spare Parts and Supply Lists

Include lists of spare parts and supplies required for naintenance and
repair to ensure continued service or operation w thout unreasonable
del ays. Special consideration is required for facilities at renote

| ocations. List spare parts and supplies that have a long lead-tinme to
obt ai n.

.3.4 Corrective Mii ntenance Wr k- Hour s

I ncl ude manufacturer's projection of corrective maintenance work-hours
including requirenents by type of craft. Corrective naintenance that
requires conpletion or participation of the equipnent manufacturer shall be
identified and tabul ated separately.

.3.5 Appendi ces

Provide information required bel ow and i nformation not specified in the
precedi ng paragraphs but pertinent to the maintenance or operation of the
product or equi pment. Include the foll ow ng:

.3.5.1 Product Submttal Data

Provide a copy of all SD-03 Product Data submittals required in the
appl i cabl e techni cal sections.

.3.5.2 Manuf acturer's | nstructions

Provide a copy of all SD-08 Manufacturer's Instructions submittals required
in the applicable technical sections.

.3.5.3 O8M Subm ttal Data

Provide a copy of all SD-10 Operation and Mintenance Data submttals
required in the applicable technical sections.

.3.5.4 Parts ldentification

Provide identification and coverage for all parts of each conponent,
assenbly, subassenbly, and accessory of the end itens subject to

repl acenent. | nclude special hardware requirenents, such as requirenent to
use high-strength bolts and nuts. |Identify parts by make, nobdel, serial
nunber, and source of supply to allow reordering w thout further
identification. Provide clear and legible illustrations, draw ngs, and
expl oded views to enable easy identification of the items. Wen
illustrations omt the part nunbers and description, both the illustrations
and separate listing shall show the index, reference, or key nunber that
will cross-reference the illustrated part to the listed part. Parts shown
in the listings shall be grouped by conponents, assenblies, and
subassenblies in accordance with the manufacturer's standard practice.
Parts data may cover nore than one nodel or series of equipnent,

conponents, assenblies, subassenblies, attachnents, or accessories, such as
typically shown in a master parts catal og

.3.5.5 Warranty | nformation
Li st and explain the various warranties and clearly identify the servicing

and technical precautions prescribed by the manufacturers or contract
docunents in order to keep warranties in force. |Include warranty
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information for primary conmponents such as the conpressor of air
condi ti oni ng system

.3.5.6 Per sonnel Trai ni ng Requirenents

Provide information available fromthe manufacturers that is needed for
use in training designated personnel to properly operate and naintain the
equi prrent and syst ens.

.3.5.7 Testing Equi prent and Special Tool Information

I nclude information on test equipnent required to performspecified tests
and on special tools needed for the operation, maintenance, and repair of
conponent s.

.3.5.8 Testing and Performance Data

I ncl ude conpl eted prefunctional checklists, functional performance test
forns, and nonitoring reports. Include recomended schedule for retesting
and bl ank test forns.

.3.5.9 Contractor |nformation

Provide a |list that includes the nane, address, and tel ephone nunber of the
General Contractor and each Subcontractor who installed the product or

equi prent, or system For each item also provide the name address and

t el ephone nunber of the manufacturer's representative and service

organi zation that can provide repl acenents nost convenient to the project
site. Provide the nane, address, and tel ephone nunber of the product,

equi prent, and system nanufacturers.

.4 TYPES OF | NFORVATI ON REQUI RED | N CONTROLS O&M DATA PACKAGES

I ncl ude Data Package 5 and the follow ng for control systens:

a. Narrative description on howto performand apply all functions,
features, nodes, and other operations, including unoccupied operation
seasonal changeover, manual operation, and alarms. |Include detailed
techni cal manual for progranm ng and custom zing control | oops and
al gorithns.

b. Full as-built sequence of operations.

c. Copies of all checkout tests and calibrations performed by the
Contractor (not Cx tests).

d. Full points list. A listing of roons shall be provided with the
following information for each room

(1) Floor

(2) Room nunber

(3) Room nane

(4) Ar handler unit ID

(5) Reference draw ng nunber
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(6) Air terminal unit tag ID

(7) Heating and/or cooling valve tag ID
(8) Mnimmcfm

(9) Maxi mum cf n]

e. Full print out of all schedules and set points after testing and
acceptance of the system]

f. Full as-built print out of software program]
g. Electronic copy on disk or CD of the entire programfor this facility.]

h. Marking of all system sensors and thernostats on the as-built floor
pl an and mechani cal drawings with their control system designations.]

.5 SCHEDULE OF OPERATI ON AND MAI NTENANCE DATA PACKAGES

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: The type of &M data needed for any product,
system or piece of equi pnent depends upon the
complexity of that item |If not, the specifier
guided by this criteria note, shall include the
appropriate Data Package nunber in the technica
section; the Data Package Nunmber shall be sel ected
fromthe choices 1 through 5 below. Custom or ot her
non- Spect sl nTact - based technical specifications nay
be nmissing the Data Package numnbers

Dat a Package 1 would typically be used for
architectural itens requiring sinple but specific
mai nt enance and repl acenent; for exanple, acoustica
ceiling, floor tile or carpeting system

Dat a Package 2 would be used for an itemthat is

| ess sinple; for exanple, an item having a notor and
sonme sequence of operation such as a refrigerated
drinki ng fountain.

Dat a Package 3 woul d be used for a conpl ex piece of
equi prent, having a specific troubl eshooting
sequence, but one which does not require an operator
on watch; for exanple, HVAC tenperature controls.

Dat a Package 4 woul d be used for an extrenely
conpl ex piece of equipnent, having an extensive
sequence of operation, a conplex troubl eshooting
sequence and one requiring frequent operator
attention; at least for start-up and shut-down.
Exanpl es of this case would be snmall boilers and
smal | di esel generator sets.

Finally, Data Package 5 would be used for electrical
equi prent, conponents or systens on which, wring
and control diagranms are needed for operation

mai nt enance or repair. Exanples of this case are
400 Hz frequency converters, annunciator panels and
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cat hodi c protection systens.
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Furni sh the O&M dat a packages specified in individual technical sections.
The required information for each O&M data package is as follows:

.5.1 Dat a Package 1

a. Safety precautions

b. d eaning recomendati ons

c. Mintenance and repair procedures

d. Warranty information

e. Contractor information

f. Spare parts and supply |ist

.5.2 Dat a Package 2

a. Safety precautions

b. Normal operations

c. Environnmental conditions

d. Lubrication data

e. Preventive nmaintenance plan and schedul e
f. O eaning reconmendati ons

g. Mintenance and repair procedures

h. Renoval and replacenent instructions
i. Spare parts and supply list

j. Parts identification

k. Warranty information

. Contractor informtion
.5.3 Dat a Package 3

a. Safety precautions

b. Operator prestart

c. Startup, shutdown, and post-shutdown procedures
d. Nornal operations

e. Emergency operations

f. Environnental conditions
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Lubrication data
Preventi ve mmi ntenance plan and schedul e
Cl eani ng recommendati ons
Troubl eshooti ng gui des and di agnostic techni ques
Wring diagrans and control diagrans
Mai nt enance and repair procedures
Renoval and repl acenment instructions
Spare parts and supply |ist
Product subnittal data
&M subnittal data
Parts identification
Warranty information
Testing equi pment and special tool information
Testing and performance data
Contractor information
Dat a Package 4
Saf ety precautions
Operator prestart
Startup, shutdown, and post-shutdown procedures
Nor mal operations
Emer gency operations
Operator service requirements
Envi ronnmental conditions
Lubrication data
Preventi ve mai ntenance plan and schedul e
Cl eani ng recommendat i ons
Troubl eshooti ng gui des and di agnostic techni ques
Wring diagrans and control diagrans

Mai nt enance and repair procedures
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Renoval and repl acenent instructions
Spare parts and supply Iist
Corrective nai ntenance nan- hours
Product subnittal data
&M subnittal data
Parts identification
Warranty i nformation
Per sonnel training requirenents
Testing equi prent and special tool information
Testing and performance data
Contractor information
Dat a Package 5
Saf ety precautions
Operator prestart
Start-up, shutdown, and post-shutdown procedures
Nor mal operati ons
Envi ronnental conditions
Preventi ve nmmi ntenance plan and schedul e
Troubl eshooti ng gui des and di agnhostic techni ques
Wring and control diagramns
Mai nt enance and repair procedures
Renoval and repl acenent instructions
Spare parts and supply |ist
Product subnittal data
Manuf acturer's instructions
&M subnittal data
Parts identification

Testing equi prent and special tool information
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g. Warranty infornation
r. Testing and performance data
s. Contractor infornation
PART 2 PRODUCTS
Not Used
PART 3 EXECUTI ON
Not Used

-- End of Section --
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