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Revised 30 July, 1999

Revised paragraph 3.3.2 to replace ”protection" with “alarm” 28 Sep 99


SECTION 01701

OPERATIONS AND MAINTENANCE MANUALS

PART 1
GENERAL

1.1 SUBMITTALS

Submittals shall be in accordance with SECTION 01330: SUBMITTAL PROCEDURES .

PART 2
PRODUCTS (NOT APPLICABLE)

PART 3
EXECUTION

3.1   GENERAL

The Contractor shall provide Operation and Maintenance (O&M) manuals for the complete project as applicable under this contract, including all Contractor furnished and installed equipment, systems and materials, and all Government furnished-Contractor installed equipment, systems and materials.  Included herein are requirements for compiling and submitting the O&M data.  Additional O&M data requirements are specified in the individual sections of the technical specifications. O & M Manual requirements shall be coordinated with the requirements as stated in the other technical specification sections and shall include listings for spare parts, framed instructions, etc.

3.1.1  PREPARATION

Manual preparation shall be under the direction of an individual or organization that has demonstrated expertise and a minimum of 3 years experience in the preparation of comprehensive and complete O&M manuals.  Qualifications shall be submitted for Contracting Officer approval.

3.1.2  FORMAT

3.1.2  O&M data shall be separated into distinct systems.  O&M manuals for any particular system shall include narrative and technical descriptions of the interrelations with other systems.  This narrative shall include a description on how the system works with notable features of the system, including normal and abnormal operating conditions.  The explanation of the system is to be short and concise with reference to specific manufacturer's equipment manuals for details (see paragraph CONTENT, subparagraph b). If the quantity of material is such that it will not fit within one binder then it shall be divided into volumes, as required (see paragraph Binders). 

3.1.3  Six copies of the complete set of manuals shall be provided for each building (as identified by a building number or building description) for multi-building projects.  For those multi-building projects where the work is identical in each building, one copy of the manual is required for each building plus six additional copies.  For those projects that do not have work in specific buildings, six copies of the manuals are required for the complete project.  Any project may have a combination of these requirements to determine the total number of copies required.

3.1.4  The requirement for six copies of the O&M manual shall supersede and replace any requirements for a lesser amount of manuals which may be indicated in some specifications.  Each set of manuals shall be tailored for its respective building or facility.

3.2  PRELIMINARY O&M MANUAL AND DATA SUBMITTAL

To establish and assure uniform O&M manual format, the Contractor shall submit two copies of complete set of O & M data without the binders and receive Contracting Officer approval on one (1) of the sets prior to submission of the final bound manuals.  Initial O & M Manual data submittal shall be a minimum of 30 days prior to 90 percent project completion. 

The Contractor shall also provide two typewritten  pages representing the proposed binder marking format as required under Paragraph: Marking and Binding.  One page will represent the front cover/spine and the other page will represent the inside of the front cover.

3.2.1  Data submitted for the manual are to be for the specific equipment furnished, and are in addition to that furnished as shop drawings. 

3.2.2  The Contracting Officer will require thirty (30) days for review of submitted O&M manual(s) or data.  The Contracting Officer will retain one copy of unacceptable O&M manual submittal and return remainder of copies to the Contractor marked "Returned for Correction."  If "Returned for Correction." the Contractor shall resubmit the required number of copies of the manual(s) incorporating all comments, prior to substantial completion and/or use and possession.  The Contractor may, at his option, update the copy retained by the Government in lieu of providing the added copy.

3.2.3  For equipment or systems requiring personnel training and/or acceptance testing, all O&M data needed for testing shall be approved by the Contracting Officer prior to the scheduling of the training and/or testing.  O&Ms in final bound format shall be submitted in a timely manner so all manuals will be approved in the required quantity, prior to the final inspection.  Failure to furnish approved, bound manuals in the required quantity by the final inspection may delay the final inspection and will be cause for the Contracting Officer to hold or adjust the retained percentage in accordance with CONTRACT CLAUSE, PAYMENTS UNDER FIXED PRICE CONSTRUCTION CONTRACTS.

3.2.4  Three of the six completed copies of the final O&M manuals (for each building) shall contain original manufacturer's data.  Data in the remaining manuals may be duplicated copies of original data.  All data furnished must be of such quality to reproduce clear, legible copies.

3.3  BINDERS

3.3.1  Construction and Assembly

Manuals shall be sliding posts or screw-type aluminum binding posts (three screws) with spine, but only one type shall be used for all manuals.  The manuals shall be hardback plastic-covered, cleanable, not over 76 mm (3 inches) thick and designed for 216 mm by 279 mm (8-1/2 by 11 inch) paper.  The hard cover shall be of minimum stiffness equal to 2.03 mm (0.080 inch) display board or double weight illustration board.

3.3.2  Marking and Binding

As appropriate, systems shall be grouped into four separate categories and bound into four volumes as follows: Mechanical, Electrical, Fire Alarm/Security, and Architectural/General.

Each binder shall have the following information, as a minimum, inscribed on both the spine and cover using an offset or silk screen printing process; "EQUIPMENT OPERATION, MAINTENANCE, AND REPAIR MANUAL;" BUILDING NAME, IDENTIFICATION NUMBER (Building No.), LOCATION, AND DISCIPLINE (MECHANICAL, ELECTRICAL, FIRE ALARM/SECURITY, ARCHITECTURAL/GENERAL).  Contractor's name and address as well as the contract title and contract number shall be printed on the inside of the front cover.

3.3.3  Color

Color of binder and printing shall be the option of the Contractor except that; (a) printing color shall contrast with binder color, and (b) colors shall be the same for all manuals.

3.3.4  Content

The O&M manuals shall be structured to address each of the following topics in order for each system. When the topic does not apply to a particular system the topic name will be included in the manual with the words "DOES NOT APPLY."


a.  Warning Page:  A warning page shall be provided to warn of potential dangers (if they exist), such as high voltage, toxic chemicals, flammable liquids, explosive materials, carcinogens, or high pressures.  The warning page shall be placed inside the front cover, in front of the title page.


b.  Index:  Each manual shall have a master index at the front identifying all manuals and volumes and subject matter by system name for each.  Following the master index, each manual shall have an index of its enclosures listing each volume, tab numbers, etc., as necessary to readily refer to a particular operating or maintenance instruction.  Rigid tabbed fly leaf sheets shall be provided for each separate product and/or piece of equipment under each system in the manual.  For example, if a system includes Air Handling Units 1 through 5, there shall be tab sheets AHU-1, AHU-2, AHU-3, AHU-4 and AHU-5.  When a manual is divided into volumes, each volume shall have a master index at its front, followed by an index for the specific volume listing in detail all enclosed instructions for materials, individual pieces of equipment, and systems.  All pages shall be numbered with the referenced number included in the index.


c.  Description:  Narrative and technical descriptions of the system and of the interrelations with other systems.


d.  Check List Prior to Start Up:  Precautions and prechecks prior to start up of equipment and/or system, including safety devices, monitoring devices and control sequence shall be provided.


e.  Start Up and Operation:  Step-by-step sequential procedures for start up and normal operation checks for satisfactory operation shall be provided. 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 shall include test, manual or normal, and automatic modes.

 
f.  Shutdown:  Procedures for normal and emergency shutdown of equipment and/or systems shall be provided.  The instructions shall include any procedures necessary for placing the equipment and/or system on standby or preparing the equipment and/or system for start up at a later time.  Procedures shall include test, manual or normal, and automatic modes.


g.  Operator Preventive Maintenance, Major Maintenance, and Adjustments: The instructions shall include recommended operator preventive maintenance which would normally be performed by operating personnel and adjustment procedures necessary for normal operation.  Schedules shall be provided indicating time frames or operating hours for initiating operator maintenance and adjustments, and including manufacturer's recommended major maintenance requirements. Emergency adjustments shall be included and flagged for operator's attention; the instructions shall also include procedures for emergency repairs that could be performed by operating personnel.  These emergency repairs or "trouble-shooting guides" shall be outlined in three columns with the following headings:


    Column 1 - Trouble


    Column 2 - Probable Cause(s)


    Column 3 - Correction


h.  Operator Data:  The instructions shall include equipment and/or system layouts showing all piping, wiring, breakers, valves, dampers, controls, etc., complete with diagrams, schematics, isometrics, and data to explain the detailed operation and control of each individual piece of equipment and/or system, including system components.  Layouts shall show the location within the facility of controls, valves, switches, dampers, etc., by reference to site location, wing designation, floor, room number, or other clear and concise directions for locating the item.  Operator data may be identical to posted data and framed instructions but shall be prepared as part of the O&M manuals.  All control systems operations data shall include the following:



(1)  A fully labeled control schematic which details all set points, throttling ranges, actions, spans, proportional bands, and any other adjustment.



(2)  A fully labeled elementary diagram (ladder diagram).



(3)  A sequence of control on the diagrams cross-referenced to the control schematic and elementary diagram.



(4)  A generic, functional description of each control component shown on the drawings.



(5)  Catalog data of every control device.


i.  Electrical Layout Drawings:  The Electrical O&M's shall include complete layout drawings and one-line diagrams of exterior and interior electrical with reference to the buildings and site layout.  Drawings shall include layout of interior lighting, interior power, intrusion detection systems, communication systems and fire protection systems.  Exterior layout drawings shall show where fed from, pad-mount transformer, metering, main distribution panel and communication lines.  Layout drawings shall show the location within the facility or reference to the building and the site plan.  Layout drawings shall be half size contract as-built drawings and shall be inserted into plastic pockets and installed at the back of the O&M's that pertain to that particular drawing.


j.  Maintenance Procedures:  Recommended procedures shall indicate preventive maintenance, lubrication, and good housekeeping practices which should be performed by operating personnel as well as more complex maintenance procedures which would normally be performed by trained maintenance personnel only.  The procedures shall be presented with a schedule indicating time frames or operating hours for specific maintenance to be accomplished.  Safety precautions and instructions that should be followed during these procedures shall be incorporated into the maintenance procedures and flagged for the attention of personnel.  The procedures shall include necessary operating instructions for taking equipment off line, putting equipment on line, or putting equipment on standby.  The instructions shall include all necessary material, equipment, and system data to perform maintenance work and shall include, but not be limited to, manufacturers/bulletins, catalogs, and descriptive data; certified performance curves, copies of approved test plans, including logs and records of performance acceptance test results, and actual adjustments made during final acceptance and inspection; system layouts, including block diagrams, wiring, control, and isometric diagrams:  schematic items within the facility; and interrelationships with other items of system.


k.  Repairs:  Repair procedures shall be presented with a step-by-step procedure for locating and correcting the trouble.  A "shop manual" may be used for this purpose.  Repair procedures shall be keyed to a troubleshooting guide outlined in three columns with the following headings:



Column 1 - Trouble



Column 2 - Probable Cause(s)



Column 3 - Correction

The procedures shall clearly indicate a major repair activity which should only be performed in a shop or factory versus normal repair work that may be performed onsite or with equipment online.  The procedures shall also clearly indicate the limit of repair work that may be performed by Government personnel during the warranty period without voiding warranty provisions.  Safety precautions and instructions that should be followed during these procedures shall be incorporated into the repair procedures and flagged for the attention of personnel.


l.  Tools:  The Contractor shall provide one of each nonstandard tool, test instrument, and gauge necessary for performing maintenance and repair work.  A nonstandard tool, test instrument, or gauge is defined as an item normally supplied by the manufacturer for the equipment operation or maintenance.  The Contractor shall prepare a master list of such items for all equipment and systems and shall key maintenance and repair procedures to this list. The above referenced items for performing maintenance and repair work shall be provided for each individual facility of multifacility projects.


m.  Parts and Supplies:  A complete list of parts and supplies shall be provided with the maintenance instructions.  The list shall include all parts and components of individual pieces of equipment, and all parts and components of each system and shall identify such items as description of part, model number, circuit or component identification, etc.  Parts and supplies lists shall be included within each volume of maintenance instructions.  Further, a master list of spare parts and supplies recommended from each manufacturer for 1 year of operation, including source of supply, shall be sublisted with each instruction.



(1)  Availability:  The Contractor shall list the sources of supply for all parts and supplies, including name of supplier/manufacturer, address, and telephone number.  If the parts and supplies are not normally stocked locally, (within 6 hours travel time, round trip by surface transportation) necessary procurement time shall also be a part of the listing.



(2)  Spare Parts:  The Contractor shall provide those spare parts and supplies that are specified in the TECHNICAL SPECIFICATIONS and those which are normally provided with the equipment or material item.  A separate master list shall be provided for these items upon turnover to the Government of the parts and supplies.

  n.  Maintenance Schedule:  A separate schedule of all required periodic maintenance shall be included.  This schedule shall list by frequency of occurrence all lubricants and special adjustments required.  The types and amounts of lubrication must be specified.  The Contractor shall verify that the furnished maintenance schedule agrees with the published manufacturer's

data.

3.3.4.1 Architectural/General O&M:



(1)  Building Products, Applied Materials, and Finishes:  Include product data, with catalog number, size, composition, and color and texture designations.  Provide information for re-ordering custom manufactured products.  Data shall include, but not be limited to, information on carpet, floor tile, vinyl wall finishes, builder's hardware, etc.



(2)  Instructions for Care and Maintenance:  Include manufacturer's recommendations for cleaning agents and methods, precautions against detrimental agents and methods, and recommended schedule for cleaning and maintenance.



(3)  Moisture-protection and Weather-exposed Products:  Include product data listing applicable reference standards, chemical composition, and details of installation.  Provide recommendations for inspections, maintenance, and repair.



(4)  Additional Requirements:  As specified in individual specifications sections.

3.3.4.2  Warranties:  

In addition to the general warranty required by the contract, the O&M manuals shall include any specific warranties required by other sections of the TECHNICAL SPECIFICATIONS and other warranties normally provided with the particular piece of equipment or system.  Extended warranties normally provided by manufacturers that are beyond the warranty of construction shall be specifically noted.  The O&M manuals shall also include a specific warranty section itemizing all standard and extended warranty items.  The warranty list shall be as indicated below. Warranties will not begin until the facility is accepted by the Contracting Officer. Copy of warranty shall be included in the manual.


WARRANTY INFORMATION


Project Title


Contract Number


General Contractors Name, Phone Number

ITEM DESCRIPTION        START DATE  END DATE         O & M REFERENCE LOCATION
(in alphabetical 

order)

Descriptive Name,

Manufactures/

Warrantors Name

Address & Phone No.

3.3.4.3  Installed Equipment Lists:

A copy of the completed Equipment in Place forms required in Section 01705 EQUIPMENT-IN-PLACE -LIST shall be included in the manual.  The completed forms shall be located at the front of the  catalog and  O&M data for the equipment listed on the form. 

3.3.4.4  Data Layout:


(1)  Data Identification:  Catalog data shall be marked to clearly identify pertinent data by highlighting the data with pointers or crossing out all nonpertinent data.

  (2)  Drawings:  All drawings bound in the manuals shall be of such size that will require only one fold made right to left.  All larger size drawings shall be inserted into a separate pocket in the required location in the manual.  All drawings shall be of microfilm quality.

  (3)  Posted Data:  The Contractor shall provide posted data for equipment or systems, in addition to O&M manuals, and as required by other Technical Specifications sections.  The data shall consist of as-built schematics of all wiring, controls, piping, etc., as necessary for the operation of the equipment or system, and a condensed typewritten description of the system.  The posted data may include approved shop drawings, layout drawings, riser, and block diagrams and shall indicate all necessary interrelation with other equipment and systems.  The data may be presented in one or several frames, under glass or sheet acrylic glazing, for clarity and convenience of location. The framed data presentation and outline shall be acceptable to and posted at locations designated by the Contracting Officer.  The data shall be posted before personnel training or performance testing acceptance for the related items of equipment or system.


(4)  Framed Instructions:  Typewritten instructions, framed under glass or sheet acrylic glazing, explaining equipment or system prestart checkout, startup, operations and shutdown procedures, safety precautions, preventive maintenance procedures, and normal operation checks for satisfactory performance of the equipment of systems shall be posted in conjunction with the posted data.  The framed instructions may be presented in one or several frames for clarity and convenience of location.  The instruction presentation and outline shall be acceptable to the Contracting Officer prior to posting, and shall be posted at locations designated by the Contracting Officer.  All framed instructions shall be posted before personnel training or performance testing acceptance commences for the related item of equipment or system.

************************************************************************************

Select the paragraph 3.3.5 only if O&M Manuals are not as a separate line item in the bid schedule.

************************************************************************************

[3.3.5  Payment

No separate payment will be made for the preparation and submittal of O&M manuals.  All costs incurred by the Contractor in the preparation and submittal of O&M manuals shall be considered as part of the price for the equipment and included in the contract price.  Approval and acceptance of the final O&M manuals shall be accomplished before final payment is made to the Contractor.]

3.4   CHECKLIST

Contractor shall complete and initial a copy of the O&M Manual Check List which is provided at the end of this section, and forwarded  along with ENG form 4025 as part of the O&M Manual submittal to the Contracting Officer for approval.

O&M MANUAL - REVIEW CHECKLIST

      Does the manual cover all equipment furnished under the contract? (Review against equipment


schedules on the drawings and/or equipment submittals.)

      Does the manual clearly highlight all relevant portions or cross out all irrelevant portions of


  catalog data?  

      Does the manual contain operations data for the equipment?  (Step-by-step operating 


  instructions, start up procedures, sequences of operation, precautions.) 

      Does the manual contain maintenance and repair data for the equipment?  (Lubrication,


  dismantling, assembly, adjustment, troubleshooting.)

      Does the manual contain a separate maintenance schedule listed by frequency of occurrence?

      Does the manual contain parts lists or parts catalogs for the equipment?  Parts catalog or list


  shall contain identification, part numbers, recommended parts to be stocked, and local source 


  of parts. 


  Does the manual contain electrical connection diagrams? 


   Does the manual contain control and interlock system diagrams where applicable?


   Is every page in the manual numbered and an index provided for ready reference to the data?


   Is the cover hard (nonflexible) with the facility name, identification number, location, and


   system embossed on both the spine and cover?  Is the Contractor's name and address, and


  the contract title and contract number embossed on the inside of the manual cover?


 Is the binding screw posts or sliding post?  

      Is any of the data in the manual under the binding where it cannot be seen?

      Do three sets of manuals contain all original data sheets and are others clearly legible? 


  Are system layout drawings provided?  (Simplified diagrams for the system as installed.)

      Are all drawings in the manual of such a size that requires one fold right to left, or if a larger size drawing, then inserted into a pocket in the manual? 

Note that the above are common requirements to all contracts.  Check the specific contract for additional information.

END OF SECTION
01701-8

