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1. References:  

a. Army Regulation (AR) 420-1, Army Facilities Management, 24 August 2012 

b. Defense Federal Acquisition Regulation Supplement (DFARS) Subpart 217.1, Multiyear 
Contracting 

c. Department of Defense Financial Management Regulation (DoD FMR) 7000.14-R 

d. Engineering Regulation (ER) 37-1-30, Financial Administration – Accounting and 
Reporting, Change 11, 28 September 2012 

e. ER 37-3-22, Financial Administration – Carryover Supervision and Administration 
(S&A), 1 December 2003 

f. ER 415-1-16, Fiscal Management, 30 September 1993 

g. ER 415-345-38, Transfer of Warranties, 30 June 2000 

h. Federal Acquisition Regulation (FAR) Part 7, Acquisition Planning  

i. FAR Part 37, Service Contracting 

j. FAR 52.246-21, Warranty of Construction 

k. Unified Facilities Criteria (UFC) 1-300-08, Criteria for Transfer and Acceptance of DoD 
Real Property, 16 April 2009 with Change 2, August 2011 

l. United States Code (USC) Title 10 Section 2306c, Multiyear contracts: acquisition of 
services 

m. USC Title 10 Section 2410a, Contracts for periods crossing fiscal years: severable service 
contracts; leases of real or personal property 

2. Purpose.  This ECB provides information on Post-Construction Operations and Maintenance 
(PC O&M) services for construction Contracts and provides guidance on the appropriate use of 
these services for USACE projects. 

3. Applicability.  This guidance applies to all construction projects executed by USACE. 
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4. Background. 

a. ER 415-345-38 (reference paragraph 6.a) mandates that all construction Contracts 
include provisions for a Construction Warranty. 

b. ER 415-345-38 states there are circumstances where “operations and maintenance of the 
facility by the construction contractor” (reference paragraph 5.d) are necessary to meet the 
requirements of the project or customer. 

c. Construction Warranties and PC O&M services have distinct purposes and requirements 
that necessitate different skill sets to execute and manage.  ER 415-345-38 identifies project 
turnover as integral to customer’s overall satisfaction with a USACE executed project.  Proper 
determination of when PC O&M services benefit a project and correctly executing these service 
is critical to the successful transfer and operation of the facility.  

5. Information.   

a. Per USC Title 10 Section 2410a, O&M services must be structured as contract options in 
one-year intervals.  Per USC Title 10 Section 2306c, the Contract may include a maximum of 
five years of services when employing options.  For phased projects, each phase of the project 
must have distinct PC O&M service options in the Contract.   

b. The first year option for PC O&M is exercised at beneficial occupancy date (BOD) or 
substantial completion when the Final – or Interim, depending on the phasing of project turner – 
DD1354 is signed (Refer to UFC 1-300-08 Section 2-3).  The beginning of the Construction 
Warranty and PC O&M services are synchronous. 

c. PC O&M services put O&M responsibilities on the construction Contractor instead of the 
Instillation Directorate of Public Works (DPW).  These responsibilities include: 

(1) Operations of systems in accordance with the Owner’s Project Requirements (OPR); 

(2) Continuous commissioning and balancing of systems to meet OPR; 

(3) Scheduled inspections and routine maintenance; 

(4) Unscheduled and emergency maintenance and repair; 

6. Considerations.  When making the decision to include PC O&M services in the 
construction Contract, consider the following factors: 

a. Contract type; 

(1) FAR 52.246-21 explicitly states that Construction Warranties must use Firm Fixed 
Price (FFP) Contracts.  FFP contract options for PC O&M services incentivize Contractors to 



ECB No.  2016-6 
Subject    Post-Construction Operations and Maintenance (PC O&M) Services 
 
 

3 
 
 
 

employ higher quality construction practices to reduce their own expense during the O&M 
period. 

(2) Contractors on Design-Build (DB) Contracts have incentives to design systems 
specifically with operability and maintainability in mind when they are responsible for all of the 
design, construction, and O&M of the facility. 

b. Funding Source; 

(1) For Military Construction (MILCON) projects: 

(a)  MILCON funding cannot pay for O&M activities.  Including PC O&M services in 
the Contract complicates the acquisition strategy.  USACE personnel must clearly identify the 
sources of funding and specify activities for each funding source.   

(b) Supervision and Administration (S&A) funding is assessed at a non-negotiable flat 
rate percentage of contract expenditures by funding source (refer to ER 37-1-30).  Supervision of 
work must be paid for by the S&A assessed on the funding source for that work.  This means 
only O&M funded S&A can pay for supervision of O&M activities, such as PC O&M.  Multiple 
years of PC O&M services may not generate enough S&A income to be commensurate with the 
USACE personnel cost to administer the Contract.  This is especially true when construction is 
complete and there is no longer a MILCON S&A mission on the site or campus to fund the 
majority of time for on-site personnel. 

(2) For Civil Works (CW) and Interagency and International Services (IIS) projects:  

(a) S&A funding is charged on an actual cost basis.  USACE personnel must keep 
records of costs incurred during supervision and administration of the Contract as required by the 
customer (refer to ER 415-1-16). 

c. Size and complexity of the project; 

(1) Projects with phased acceptance (e.g. office renovations that must stay in operation, 
multiple new facilities on a campus) can benefit from construction contractor control of all 
project components until final project transfer. 

(2) PC O&M services may not be cost effective for smaller projects with fewer, simpler 
systems where the Installation DPW can easily provide O&M services under the profit margin of 
the construction contractor. 

d. Project circumstances; 

(1) Construction Warranties occasionally expire before occupancy of facilities due to 
furniture procurement delays or deployment of the units set to occupy the facility.  Options to 
exercise PC O&M services for multiple years ensure that the Contractor is available beyond the 



ECB No.  2016-6 
Subject    Post-Construction Operations and Maintenance (PC O&M) Services 
 
 

4 
 
 
 

Construction Warranty period to perform testing-and-balancing (TAB) and commissioning on 
the systems when occupancy does take place. 

e. Capacity of Installation DPW; 

(1) If DPW does not have the capacity to perform scheduled, routine maintenance during 
the Construction Warranty then the contractor’s responsibility for the systems can be void.  
Transferring O&M responsibility during Construction Warranty can avoid disputes over 
warranty claim resolution. 

(2) Latent defects typically present symptoms within the first few years of installation.  
Options to exercise PC O&M services for multiple years allow the Installation DPW to augment 
their workforce with the construction Contractor through the most difficult years.  At the 
completion of the PC O&M services, the systems within the facility should be operating at an 
optimal performance level sustainable with only routine, scheduled maintenance.  This reduces 
the burden of new facilities on the Installation DPW.  

f. Capacity of USACE personnel; 

(1) Operations and Maintenance is not a USACE core competency.  The knowledge, 
skills, and abilities to monitor an operations and maintenance program are vastly different than 
those required to monitor the construction of a facility.  Ensure that the proper personnel have 
availability to administer the O&M Contractor to a level that will meet or exceed customer 
requirements. 

(2) Options must be pre-priced and evaluated prior to Contract award.  This may be 
problematic because contractors may not be able to price PC O&M unless the services are 
clearly defined and biddable.  Contractors may also be reluctant to price so far in advance of the 
actual provisions of  the services.  It is critical to consider these issues when planning the 
acquisition of the project and to price the options correctly so that the services can be executed 
successfully with the desired outcome for both USACE and the customer.  

(3) Contract options require extensive oversight to ensure they are exercised with the 
correct funding at the appropriate time.  The Contracting Officer cannot exercise options until 
there is a bona fide need for the services.  The Contracting Officer must have the correct type 
and year of funds and be prepared to exercise the option at the time that the facility, or portion 
thereof as noted in the Contract, is ready for turnover and PC O&M to begin.  Failure to exercise 
the option in a timely manner will cause the option to expire and will result in a break in 
services.  This effort takes close monitoring of project progress and schedule. 

7. Guidance. 

a. PC O&M services are not appropriate for all projects.  Due to the aforementioned 
considerations, PC O&M services can be most effective for construction projects with phased 
turnover where the customer desires to receive the entire facility or campus at one time or on 
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projects where there will be a delay in occupancy of the facility after construction completion.  
In the former scenario, construction S&A funding should be sufficient to pay for the time of on-
site personnel while only using O&M S&A for specific activities supervising the O&M work.  In 
the latter scenario, the PC O&M services will ensure proper system balancing once occupancy 
takes place without placing a burden on the Installation DPW. 

b. A Consolidation Memorandum and a Bundling Memorandum will generally be required 
prior to solicitation of the Contract.  These memoranda must justify why consolidation and/or 
bundling of requirements and funding sources is necessary and provides substantial benefit to the 
Government. 

c. Provide a comprehensive Scope of Work (SOW) as part of the solicitation to direct the 
contractor’s O&M services and provide a basis for bids.  Per FAR Subpart 37, O&M service 
requirements must be performance based.  At a minimum, the SOW should include contractor 
performance requirements and a list of systems with specific performance requirements.  Refer 
to Attachment A (O&M Performance Work Statement) as an example. 

d. Modify the USACE District’s Memorandum of Understanding (MOU) or 
Project/Program Management Plan—for Civil Works projects this may be known as the Project 
Cooperation Agreement (PCA)—with the customer to define the new roles and responsibilities 
of each stakeholder.  Refer to ER 415-345-38 (paragraph 5.b and Appendix A) for more 
information. 

8. Update.  All new requirements will be included in the next appropriate policy document 
update prior the expiration of this ECB.   

9. Point of Contact.  HQUSACE point of contact for this ECB is Scott Wick, CECW-CE, 
(202) 761-7419.  

 

      //S// 
 JAMES C. DALTON, P.E., SES 
 Chief, Engineering and Construction 
 U.S. Army Corps of Engineers 
 
 
 
 
Attachments: 
 
A. O&M Performance Work Statement 
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The Performance Work Statement (PWS)

This document, complemented by the related documents listed below, outlines the requirements of the Operations and Maintenance Comprehensive Program.

Related Codes and Standards

DoD ADA/ABA Accessibility Guidelines

[ASHRAE Guideline 0, The Commissioning Process]

[ASHRAE Guideline 1, HVAC&R Technical Requirements for the Commissioning Process]

ASHRAE Standard 90.1

ASHRAE Standard 90.2

ASHRAE Standard 189.1

International Building Code

International Mechanical Code

International Plumbing Code

National Electric Code

NFPA 70B, Recommended Practice for Electrical Equipment Maintenance

NFPA 70E, Standard for Electrical Safety in the Workplace

[NFPA 90A, Standard for Installation of Air Conditioning and Ventilating Systems]

NFPA 101, Life Safety Code

[NIBS Guideline 3, Building Enclosure Commissioning Process]

Occupational Safety & Health Administration (OSHA) Laws and Regulations

Related Criteria

UFC 1-200-01 General Building Requirements

UFC 1-200-02 High Performance and Sustainable Building Requirements

[UFC 3-110-04 Roofing Maintenance and Repair]

[UFC 3-230-02 O&M: Water Supply Systems]

[UFC 3-240-03N Wastewater Treatment System Augmenting Handbook Operation and Maintenance]

[UFC 3-240-13FN Industrial Water Treatment Operation and Maintenance]

[UFC 3-270-01 Asphalt Maintenance and Repair]

[UFC 3-270-07 O&M: Airfield Damage Repair]

[UFC 3-270-08 Pavement Maintenance Management]

[UFC 3-430-07 Operations and Maintenance: Inspection and Certification of Boilers and Unfired Pressure Vessels]

[UFC 3-460-03 O&M: Maintenance of Petroleum Systems]

[UFC 3-570-06 O&M: Cathodic Protection Systems]

[UFC 3-601-02 Operations and Maintenance: Inspection, Testing, and Maintenance of Fire Protection Systems]

[UFC 4-021-01 Design and O&M: Mass Notification Systems]

[UFC 4-150-07 Maintenance and Operation: Maintenance of Waterfront Facilities]

[UFC 4-309-01 O&M: Unmanned Pressure Test Facilities and Safety Certification Manual]

[UFC 4-860-03 Railroad Track Maintenance and Safety Standards]

[Related Specifications]

[01 78 00 – Closeout Submittals]

[01 78 23 - Operations and Maintenance Data]

Related Information

 [Contract Drawings and Specifications]

Equipment Manufacturers’ Instructions

General Scope of Work

The general scope described in the Work Description does not in any way relieve the Contractor from the responsibility to perform services or furnish deliverables as specified elsewhere.  (See Chapters [2-9] for specific requirements for the major building systems.)

Some systems/equipment maintenance requirements may be withdrawn from this contract at the discretion of the Contracting Officer.

The O&M contract length will be a one year base period beginning at an agreed to Beneficial Occupancy Date (BOD) as determined by the Contracting Officer’s Representative (COR) with options to extend in one year increments as determined by the COR.
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		A

		Advisory



		ADP

		Automated Data Processing



		AHU

		Air Handling Unit



		ASHRAE

		American Society of Heating, Refrigerating, and Air Conditioning Engineers



		ASME

		American Society of Mechanical Engineers



		BAS

		Building Automation System



		BOD

		Beneficial Occupancy Date



		CDRL

		Contract Data Requirement List



		CFM

		Contract Facility Manager



		CFR

		Code of Federal Regulations



		CGA

		Color Graphics Array



		CO

		Contracting Officer



		COR

		Contracting Officer’s Representatives



		DoD

		Department of Defense



		DR

		Deficiency Report



		FAR

		Federal Acquisition Regulation



		FMS

		Facilities Management System



		HVAC

		Heating, Ventilation, and Air Conditioning



		IAW

		In Accordance With



		IJO 

		Individual Job Order



		LAN

		Local Area Network



		M

		Mandatory



		MEL

		Master Equipment List



		NFPA

		National Fire Protection Association



		NTP

		Notice to Proceed



		O&M

		Operations and Maintenance



		OPR

		Owner’s Project Requirements



		OSHA

		Occupational Safety and Health Administration



		PCS

		Permanent Change of Station



		PE

		Professional Engineer



		PL

		Public Law



		PM

		Preventive Maintenance



		QA

		Quality Assurance



		QAE

		Quality Assurance Evaluator



		QC

		Quality Control



		SCPD

		Service Contract Procurement Document



		SO

		Service Order



		SOMM

		Systems Operations Maintenance Manual



		TA

		Trouble Analysis



		WO

		Work Order



		XO

		Executive Orders
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Breakdown

The stoppage or collapse of equipment or a facility, or a component thereof that requires corrective action to restore to an operation condition.

Building Exterior

The exterior surfaces of a building, including all walks and roofs, attached patios, overhangs, and entranceways.

Deficiency Report (DR)

Formal, written documentation of contractor non-performance or lack of performance for contract work.

Contracting Officer (CO)

A person duly appointed with the authority to enter into and administer contracts on behalf of the Government.

Contracting Officer Representative (COR)

An individual designated by the Contracting Officer to act as his representative to assist in administering a contract.  The source and authority for a COR is the Contracting Officer.

Defective Service

Poor performance or nonperformance as specified by contractor requirements.

End Item

The individual component part listed in the manufacturer’s parts listing.  End item, component part, and /or individual item are used interchangeably.

Government Property

All property owned or leased to the Government or acquired by the Government under terms of the contract.  Government property includes Both Government furnished property and contractor acquired property as defined in FAR 45.101.

Government Property Administrator

An authorized representative of the Contracting Officer appointed in writing to administer contract requirements and obligations relative to Government property (FAR 45.101.)

Individual Job Order

Forms used to authorize and manage jobs.

Lot

The number of occurrences per month (frequency X number of outputs) of a service.

Maintenance Backlog

Equipment repair that has not been completed in the specified time.

Maintenance

The routine recurring work required keeping property in such a condition that it can be used continuously at its designated capacity and efficiency for its intended purpose.

Mandatory (M) Documents

Directives with which the contractor is obliged to comply.

Materials

Materials, parts, and supplies necessary for the maintenance and repair of facilities and equipment.

National Fire Protection Association (NFPA)

An organization that published pamphlets on fire protection and safety, which are accepted by local, State and Federal Governments and considered directive in nature for this statement of work.

O&M Equipment and Facilities

Equipment and construction normally used to maintain general building environment and services (heating, ventilating, and air-conditioning (HVAC); electrical distribution systems; lighting; plumbing; building hardware and furnishings; etc.), except those items intended to perform a specific function not related to maintaining the building environment. 

Performance Requirement

The point that divides acceptable and unacceptable performance.  In the case of surveillance by random sampling, the performance requirement is the maximum number of detectives in the random sample chosen that may occur before the Government will affect the price computation system in accordance with the Performance Requirement Summary (PRS) and the Inspection of Services clause.  When the method of surveillance is other than random sampling, the performance requirement is the number of detectives or maximum percent defective in the lot before the Government will affect the price computation system in accordance with Performance Requirements Summary and Inspection of Services clause.

Performance Requirements Summary (PRS)

Identifies the key service outputs of the contract that will be evaluated by the Government to assure contract performance standards are met by the contractor.

Preventive Maintenance (PM)

The systematic planned care, servicing, and inspection of equipment, utility plants and systems, buildings and structures, and ground facilities for the purpose of detecting and correcting incipient failures, preventing failures, and making minor repairs.

Quality Assurance

Those actions taken by the Government to assure services meet the requirements of the Performance Work Statement (PWS) and all other service outputs.

Quality Assurance Review

Periodic examinations to ensure compliance with the contractor’s procedures, plans, schedules, and contract requirements (includes the recording of narrative audit results).

Quality Assurance Evaluator (QAE)

A Government person responsible for surveillance of contractor performance.

Quality Assurance Surveillance Plan (QASP)

An organized written document used for quality assurance surveillance.  The document contains specific methods to perform surveillance of the contractor.

Quality Control

Those actions taken by a contractor to control the performance of services so that they meet the requirements of the PWS.

Random Sampling

A sampling method in which each service output in a lot has an equal chance of being selected.

Response Categories

Response categories for service order (SO) work will be subdivided into two categories. (1) Emergency and (2) routine. (Preventive maintenance and previously scheduled miscellaneous work are not included in the response plan). The definition of the two categories and their response times are discussed in this document.

Repair

The restoration of a real property asset to it’s originally constructed or installed condition, or if that restoration is not practical, to a condition that satisfactorily meets the intended purpose. Repair means the application of maintenance services in order to restore serviceability of an item by correcting specific damage, fault, malfunction, or failure in a part, subassembly, module (component or assembly), end item, or system.  Repair in this contract does not include any construction, alteration, or improvement or real property assets.

Sample

A sample consists of one or more service outputs drawn from a lot.  The number of outputs in the sample is the sample size.

Sampling Guide

The part of the surveillance plan, which contains all the information, needed to perform surveillance of the service output(s) by the random sampling method of surveillance.

Scheduled Maintenance

All work other than preventive and routine work required to keep property in such a condition that it can be used continuously at its designated capacity and efficiency for its intended purpose.

Service Order

Used to authorize and manage unscheduled repair jobs

Shall

This word is used in conjunction with the contract and specifies that a provision is binding.

Unscheduled Maintenance

Corrective Maintenance that involves repair to building systems or equipment.

Work Order (WO) Forms

Used to authorize and manage new construction or modification jobs.

Will

This word is used to express a declaration of purpose on the part of the Government.

[bookmark: _Toc424923435]Work Description

General

During the Operations and Maintenance phase of the contract, the Contractor shall operate the facilities and systems of the [Facility]; perform systematic preventive maintenance (PM); provide for continuous commissioning systems; and, perform unscheduled maintenance as necessary to:

Assure continuous facility operations and prevent disruptions that could adversely affect the mission of the [Facility], and,

Prevent premature failure or deterioration of the facility, facilities systems, and equipment constructed or installed under the construction phase of the contract, and,

Comply with the Guiding principles for federal leadership in high performance and sustainable buildings, and,

Meet the performance requirements of the systems with the [Facility] as defined in Chapters [2-9].

Contract Scope

The Contractor shall furnish all labor, tools, equipment, staff and management required to perform the duties included in the scope of work for the Operations and Maintenance (O&M) phase of this contract to be accomplished at the [Facility] at [Location].

The Contractor shall maintain an on-site presence for the entire duration of the contract. This requirement will include, at a minimum, the following:

Full time on site Project Manager responsible for the facility

Performance Period

The Contractor shall provide operations and maintenance of the [Facility] for a period beginning the date of final acceptance of the completed facility by the Government.

Specific Requirements

The Contractor shall provide the following:

Operation and Preventive Maintenance.

Continuous Commissioning of Critical Systems. 

Unscheduled Maintenance.

A Contract Facility Manager and appropriate supporting maintenance staff. To include a full time, on-site Project Manager for this facility. 

A computer-based Facility Management System (FMS).

Continuously updated Operations and Maintenance Manuals. 

Comprehensive Facility Management Plan.

A plan for and implementation of a transition to another organization for operations and maintenance of the [Facility] after the contract O&M period (O&M Successor).

Operation and Preventive Maintenance

Operate the facility systems of the [Facility].

Manage the operation of the facility maintenance program, including the implementation and maintenance of a computerized Facilities Management System (FMS).

Perform systematic preventive maintenance (PM) and unscheduled/corrective maintenance as necessary in order to meet the performance requirements of the systems, assure continuous facility operation, and to prevent disruptions that could adversely affect the mission of the [Facility].

Take necessary actions to preserve warranties (during warranty periods).

Prevent premature failure/deterioration of facilities and facility systems/equipment constructed/installed under the construction portion of this contract.

Continuous Commissioning

Continuous commissioning is a concept of maintaining systems and facility components to assure that a system reaches its life expectancy and that efficiency of operations is maintained throughout a system’s life. Continuous commissioning not only assures that the equipment is operating at peak efficiency at start-up, but that adjustment, for environmental and operational conditions, would keep the equipment and systems performing at maximum efficiency.

The Contractor shall implement a Continuous Commissioning Program that measures and compares the condition and performance of each of the critical systems against the condition and performance at the time of acceptance of the facility at the completion of construction. The Contractor shall submit for the Contracting Officer’s approval the conditions to be evaluated and the performance criteria to be measured 60 days prior to acceptance of the facility. Upon acceptance of the facility the conditions and performance data shall be documented and will serve as the baseline criteria for future comparison.

Formal assessments will be conducted every six months of the O&M phase of this contract.

As a part of the continuous commissioning process, the Contractor will take whatever actions are necessary to bring the critical systems back into the conditions and within the operating performance parameters that were identified in the baseline criteria. These actions including all necessary labor, materials, and services will be at no additional cost to the Government.

The Continuous Commissioning Program shall not be construed to be a substitute for Preventive Maintenance and Unscheduled Maintenance specified elsewhere in the O&M Statement of Work.

Unscheduled Maintenance

General

The Contractor will be required to perform unscheduled maintenance within the site boundaries of the [Facility] as required to ensure that all systems and equipment meet the performance requirements as stated in Chapters [2-9].

Service Orders

SO’s can be initiated by either the Contract or the Government.

SO’s will be executed per Response Priority as outlined below.

The Contractor is responsible for developing SO’s to include the priority, date initiated, scope of repairs, costs, and date completed in the FMS. Monthly management reports shall include the status of all SOs to include total expenditures and pending work.

Response Priority

Unscheduled maintenance requirements may be of an emergency, urgent or routine nature. Services may be required outside normal duty hours and must be performed immediately to prevent loss of life, injury, loss or damage to property, or serious damage.

The Contractor will take the necessary actions to protect life, safety, health and property based on the following priorities:

Priority 1 – Emergency response is required to correct conditions that impact life, safety and health of personnel or destruction of Government property. If the order is received during normal working hours it will require a response by the Contractor within 30 minutes. If the order is received after normal working hours it will requires a response by the Contractor within 2 hours, and continuous effort until completion. The Contractor will provide personnel to secure the facility should there be a failure of locking system, doors or and other system that may create a security breach of this facility. The Contractor will provide personnel to protect Government property, equipment or evidence in the case of roof leaks, pipe breakage or any other event that could cause damage to these areas. The personnel needed during these events shall be provided at the Contractors expense at no additional charge to the Government.

Priority 2 – Emergency response is required to correct conditions that impact life, safety and health of personnel or destruction of Government property. If the order is received during normal working hours it will requires a response by the Contractor within 8 hours and continuous effort until completion.

Priority 3 – Urgent response is required to correct conditions that do not constitute an emergency, but are essential. If the order is received during normal working hours it will requires a response by the Contractor within 16 hours and will be completed within 5 working days or as agreed to by the COR.

Priority 4 – Routine response is required to correct conditions that do not constitute an emergency or urgent need. If the order is received during normal working hours it will requires a response by the Contractor within 5 working days and completed within 15 working days or as agreed to by the COR.

Critical Systems

Critical systems are those systems that must remain operation at all times or those that will cause damage to property if failure occurs. 

The Contractor shall identify all critical systems in the Preventative Maintenance Plan. Critical systems include, but are not limited to:

HVAC systems and all components that operate those systems 

All systems that make up the exterior building enclosure.

Payment

The Contractor has total responsibility for all maintenance and repair during the O&M period without additional compensation by the Government, except for damage caused by demonstrated negligence on the part of the Government or by acts of God.

The Contractor may submit expenses for reimbursement to the COR for consideration prior to completing the work. All requests for reimbursement must be prepared per the R.S. Means Facilities Construction Cost Data Guide required per this contract and be accompanied by a written justification.

Hours of Operation

Normal Hours

The Contractor shall perform routine repairs and maintenance during the facility’s open hours, Monday through Friday, except for observed federal holidays. If it becomes necessary, the Contractor may be required to add an additional maintenance crew for emergency situations. Emergencies will be handled separately by contract modifications.  

The Contractor will be required to maintain a trouble desk to handle service calls on a 24 hour per day basis.

Priority One Response

The Contractor shall respond to Priority One Service Orders on a 24 hours per day, 7 days per week basis. The Contract Facility Manager (CFM) or a designated alternate should routinely be on site during normal duty hours and on call during non-duty hours. If the CFM cannot be on duty, a substitute shall be identified. The CFM and any resources that need to be dispatched as required to meet the situation shall answer the call. In accordance with the Staffing Plan, the Contractor shall provide the Contracting Officer (CO) with the name and telephone number of the individual. 

[bookmark: _Toc424923436]Contractor Personnel Qualifications, Duties, and Training

Contractor Staffing

The Contractor shall provide the manpower, staff, and management needed to satisfy the specified O&M requirements. These requirements will vary during the contract execution period and the Contractor shall employ adequate manpower in order to satisfy all the varying requirements of this work description. Craft persons, such as painters, carpenters, masons, sheet metal workers, electricians, and HVAC mechanics may not be required full time, but will be needed periodically for preventive maintenance, unscheduled maintenance, and the continuous commissioning. The Contractor’s plan for meeting the manpower requirements of the O&M period will be outlined in the Staffing Plan. The Contract Facility Manager is a full-time requirement for a person dedicated to the [Facility] O&M period management.

Contract Facility Manager (CFM)

The Contractor shall provide a CFM who shall be responsible for the performance of the O&M work. The name of this person and an alternate(s) who shall act for the Contractor when the CFM is absent shall be designated in writing to the Contracting Officer.

The Contractor shall provide to the Government at Notice To Proceed (NTP) plus 6 months, the name, address and business and home phone numbers of the CFM and the alternate CFM.

The CFM and/or any alternative designated to act for the CFM, shall have full authority (through the contract execution period) to commit the Contractor to action on matters pertaining to Contractor’s administration of this contract.

CFM will be given a space designated for the Building Automation System (BAS). The CFM or alternate shall be available during normal duty hours within 30 minutes of notification to meet on the installation with Government personnel. After normal duty hours the CFM or designated alternate shall be available within 90 minutes except as defined in emergency situations.

Qualifications of the CFM

Personnel designated as CFM must have, a minimum of 10 years experience in operation and maintenance or closely related field, including the supervision of a diversified work force responsible for maintenance and repair of electrical, plumbing, mechanical, and structural systems heating, cooling, power generation systems; and energy monitoring control systems.

The alternate CFM must have a minimum of 5 years comparable experience.

The CFM and alternate(s) must be able to read, write, speak, and understand English.

Duties of the CFM:

The CFM shall conduct overall management coordination and shall be the central point of contact with the Contracting Officer or the COR for performance of all work under this contract.

Monitor systems performance against desired benchmarks and proactively identify corrective actions if required.

Maintain Operations and Maintenance Manuals [as submitted for Specification section 01 78 00 Closeout Submittals] and maintain maintenance records and files as required by the Contracting Officer.

Operate designated terminals of the computerized Facilities Management System (FMS) and input data into that system.

Prepare and submit to the Contracting Officer the reports, records and service work orders as specified herein.

Implement subcontracts, if required, and maintains records of those subcontracts.

Provide training to successor Contractor and/or Government personnel on the O&M of the facilities and the facilities' systems/equipment.

The Contractor shall develop and submit a plan for the Monthly reporting of work performed during the previous month as well as schedule of work to be performed during the upcoming month.

The Contractor will be responsible for escorting for all sub contractors not holding security clearances during the duration of their working period in the facility.

Professional Qualifications

The Contractor shall ensure that employees have all applicable current and valid professional certifications (i.e. welding certificates, electrician licenses, etc.) before starting work.

Contract Maintenance Personnel

All planned contract maintenance personnel will have the same security and screening requirements as personnel employed directly by the Contractor. A plan with the following information shall be submitted to the Contracting Officer: Full identification information for each individual and resumes of companies and personnel.

Approvals of Personnel

Employees of the Contractor shall be approved prior to occupancy of the facility. The Contractor shall provide, at a minimum, a Nation Agency Check (NAC) for each employee assigned to this contract.

The Government has the right to restrict the employment under the contract of any Contractor employee or prospective Contractor employee who is identified as a threat to the health, safety, security, general well being or operational mission of the installation and its population. No convicted felons will be allowed to work at the site.

The Contractor shall not employ any person who is an employee of the United States Government if the employment of that person would create a conflict of interest nor shall the Contractor employ any person who is an employee of the Department of the Army, either military or civilian, unless such person seeks and receives approval in accordance with Department of Defense Directive 5500.7-R (Standards of Conduct). In addition, the Contractor shall not employ any person who is an employee of the Department of the Army if such employment would be contrary to the policies contained in 5500.7-R.

The Contractor is cautioned that off duty active military personnel hired under this contract may be subject to permanent change of station (PCS), change in duty hours or deployment. Military reservists and National Guard members may be subject to recall to active duty. Their absence at any time shall not constitute an excuse for nonperformance under this contract.

Appearance of Personnel

Contractor personnel shall be distinctive on site; they shall be easily recognizable as O&M personnel.

Personnel Identification

Contractor personnel shall wear identification badges with a current picture, company name, employee name and description. Badges shall be numbered consecutively and each badge shall be accounted for. A list of issued badge numbers and the corresponding names shall be submitted to the Contracting Officer at contract starts date and shall be updated as changes occur.
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Software and Hardware requirements

Technical descriptions of hardware and software requirements are outlined in Specification 15951 Direct Digital Control for HVAC.

The contractor shall purchase, install and operate the FMS and shall enter into the FMS all data required to establish records for the facilities systems, and equipment.  Some data will be available in electronic format.  The contractor shall maintain (update) that data throughout the duration of the Operation and Maintenance phase of the contract.

All computer hardware, software historical data and systems under this section shall remain the property of the Government.

The contractor shall protect the FMS data from loss and shall continuously back up all data to a storage medium protected against fire.

The contractor shall not install any unauthorized copies of the FMS Software.

The Contractor will provide full access to the Facility Management System (FMS) and all data to key Government personnel as designated by the Facility Engineer, [Installation] DPW and [USACE District] COE.

Management Systems and Record Keeping

Management of all preventive maintenance shall be incorporated into the database, including all PM tasks with appropriate frequencies for each item listed in the Master Equipment List.

All management plans schedules reports and other data deriving from the development of the Management plan shall be developed and recorded in the database.

To enhance forecasting of requirements, all Unscheduled Maintenance, including proposal and service order management provisions, shall be incorporated into the database.

All accounting shall be performed in the system.

All cumulative historical records shall be maintained in the system.

All parts, supplies, and inventories used for PM and Unscheduled Maintenance shall be included in the database so as to allow inventory accounting, forecasting, and procurement efficiency.

Maintaining the facility system/equipment operating logs.

Maintaining records of past and current building inspections for needed repairs of unscheduled maintenance to include:

The dates of such inspections 

Results of inspections

Corrections required 

Corrections made

If corrections have not been made, the file shall include 

A schedule for completion of required work

A note explaining why corrections have not been made

A backlog of unscheduled maintenance requirements.

Generation of reports on request by the COR to include, as a minimum, work status reports (i.e., work completed, work in progress, work scheduled, work backlog, etc.); inventory status reports (i.e., supplies used for scheduled and unscheduled maintenance, etc.); cost accounting reports; and equipment history reports.

Records and Data - All records and data maintained in the FMS are the property of the Government and shall be made available to the COR upon request. A complete copy of all records and data shall be provided to the COR (in electronic format) upon completion or termination of this contract.

Contractor personnel who will operate the FMS shall have appropriate computer skills for the task assigned. The Contractor shall assure that building occupants have access to system for data query purposes only. The contractor shall conduct training of personnel to assure proficiency in assigned tasks.

Equipment Maintenance and Operation. The contractor will provide routine maintenance of FMS computer equipment. If FMS equipment is damaged by contractor abuse or misuse, the contractor shall be responsible for the resulting repair and/or replacement costs. The contractor shall operate the system in accordance with the manufacturer’s instructions and shall make data backups to assure continuing operations. The failure of the computer system shall not be a basis for work stoppages or claims by the contractor.
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General Requirements

Continuously update the Operations and Maintenance Manuals [as submitted for Specification section 01 78 00 Closeout Submittals].

Every 12 months, the Contractor shall furnish 1 copy of the updated Operations and Maintenance Manuals on electronic media in Microsoft Word™ format.
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General

The Contractor shall maintain and continuously update the Comprehensive Facilities Management Plan (CFMP) that integrates all the management activities required for the O&M phase of the contract.

Submittal

The CFMP shall be submitted 6 months prior to BOD and the beginning of the O&M phase of the contract.

Minimum Requirements

The following are the minimum components of the comprehensive management plan:

Organization and Staffing Plan

Security Plan

Safety Program Plan

Training Plan

Warranty Plan

Contract Maintenance Plan

Continuous Commissioning Plan 

Preventive Maintenance Plan

Quality Control Plan

Organization and Staffing Plan.

The Contractor shall prepare and maintain a written, current organizational plan. The plan shall indicate all categories of personnel employed by the Contractor and Subcontractors as listed by system and the reporting relationships established therein.

This plan shall be posted in an accessible location in the Government furnished space provided to the Contractor.

The manpower and staff needed to satisfy the specified O&M requirements will vary during the contract execution period. The Contractor shall employ adequate manpower in order to satisfy all requirements of this work description. Craft persons, such as painters, carpenters, masons, and sheet metal workers, may not be required full time, but needed periodically for unscheduled maintenance.

Security Plan

The Contractor shall develop and submit to the CO for review, a comprehensive Security Plan.

[Security for the facility is monitored by a centralized security system. The Government Security Manager and Safety Officer will screen and train personnel to familiarize them with the Security Control Operations.]

The Contractor shall be responsible for safeguarding all Government property provided for Contractor use, and shall comply with the installation and/or Lab Physical Security Plan. At the close of each work period, Government facilities equipment and materials shall be secured.

The Contractor shall designate a security manager who works with security clearance issues and provides the appropriate information to the Government Security Manager and Safety Officer. Security clearance required for employees performing maintenance in support of CIDL:

CFM / ACFM DA Secret

Routine / Regulars DA Secret

Occasional must be escorted, clearance not required

Key Control

The CFM shall maintain key control of keys issued to the Contractor work force. 

The Contractor shall establish and implement methods of ensuring that all keys issued to the Contractor by the Government are not lost or misplaced and are not used by unauthorized persons. No keys issued the Contractor by the Government shall be duplicated.

The Contractor shall immediately report the occurrences of a lost or duplicated key to the Contracting Officer and the Government Security Manager and Safety Officer.

In the event keys, other than master keys, are lost or duplicated, the Contractor shall be required, upon direction of the Contracting Officer, to re-key or replace the affected lock or locks. The Government, at its option, may replace the affected lock or locks or perform re-keying at no cost to the Government. In the event a master key is lost or duplicated, the Government will replace all locks and keys for that system, and new keys issued to the Contractor. The total replacement cost shall be deducted from the monthly payment due to the Contractor.

The Contractor shall prohibit the use of keys issued by the Government by any persons other than the Contractor's employees engaged in the performance of assigned work. The Contractor shall prohibit the opening of locked areas by the Contractor's employees to permit entrance of persons other than the Contractor's employees engaged in the performance of assigned work in those areas.

The contractor shall establish and implement methods of ensuring that all lock combinations are not revealed to unauthorized persons. These procedures shall be included in the Contractor’s Security Plan.

Safety Program Plan

The Contractor shall develop and submit to the CO for review a comprehensive safety program describing procedures and plans for preventing accidents and for preserving the life and health of Contractor and Government personnel in any way involved with the performance of this contract. The safety program shall comply with regulations as specified by the Occupational Safety and Health Administration (OSHA).

The safety program section of the management plan shall, as a minimum, address responsibilities and procedures that all Contractor personnel must follow. The safety program shall address, as a minimum:

Fire safety (hazard prevention, reporting, evacuation layouts, and extinguishers) 

Maintenance shop safety (protective clothing, protective equipment, storage of materials, disposal of waste, and use of power tools and equipment)

All other devices and procedures necessary to protect the employee.

The Contractor shall ensure that all employees know receive instruction on, and comply with all appropriate safety requirements.

The Contractor shall prepare a plan to ensure that all hazardous material/waste used or generated by any Contractor personnel is properly inventoried, stored, handled, packaged, and disposed of in an appropriate manner. The Contractor's planned procedures for hazardous material and waste disposal shall be submitted to the Contracting Officer for review and approval 10 days prior to the assumption of the maintenance mission.  The Contractor's responsibilities include:

Inspecting all shops, maintenance facilities, storage areas, and other facilities under Contractor control where hazardous substances, materials, and/or wastes are either generated or stored, thereby ensuring adequate handling, generation, and storage procedures and identifying any violations of the fire code (NFPA 30, Flammable and Combustible Liquid) hazardous material/waste laws and/or regulations.

Recording all violations and corrective actions taken; transporting, storing, and handling hazardous substances in a safe and environmentally acceptable manner; and instituting a responsive alert and reporting procedure for use when a spill occurs.

Cooperating with Government agencies in order to ensure that the public health and welfare is adequately protected from discharge of oils and hazardous materials/waste.

The general guidance for disposal of waste is as follows:

Hazardous waste – Turned in to the installation designated points of reception.

Non-hazardous waste – Properly placed in the dumpster assigned to the [Facility]. 

Training Plan

The Contractor will develop a written Training Plan for approval of the Contracting Officer 60 days prior to acceptance of the facility. Training Plan shall include lesson plans/lesson outlines, expected duration of each session, who will receive the training, and frequency of instruction if training is of a recurring nature or identified as refresher training. The following types of training shall be provided to all Contractor O&M personnel performing under this contract.

Orientation

The Contractor shall provide sufficient training for all employees performing duties under this contract. The training shall be provided as soon as practical after employees begin work. As a minimum, however, the initial orientation training shall be completed prior to the date an employee begins work. Orientation training shall include the following topics:

Appropriate interactions with staff.

Familiarization with applicable local base regulations and policies including fire prevention, ground safety, and natural disaster plan).

Familiarization with technical manuals.

The duties of each employee.

The proper collection, handling, storage, transportation, and disposal of Contractor-generated waste.

Employee personal hygiene and appearance (Proper dress and work attire).

Adherence to work schedules.

Documentation or completion of scheduled work assignments.

Contract Personnel Technical Training

The Contractor shall provide sufficient technical training to insure the maintenance team is at an appropriate level of proficiency before performing O&M duties. Training, to include annual refresher training, shall be provided at no cost to the Government.  Training shall be documented and included in the monthly management report.

Warranty Plan

Warranty plan identifies any existing equipment warranties, specifying the vendor offering the warranty, the length of the warranty, and any special O&M requirements that must be met in order to preserve the warranty.

All maintenance work on systems that are under warranty shall be done by or coordinated with the Contractor or manufacturer holding the warranty.  The personnel shall meet the minimum service requirements and/or certifications recommended for that system or piece of equipment.

Any warranties that have effective durations that extend beyond the combination of the construction period and the period of operation and maintenance shall be accrued to the Government.

Contract Maintenance Plan

The contract maintenance plan outlines procedures and methodologies for accomplishing the maintenance of various systems and items of equipment by maintenance contracts.

The contract maintenance plan also includes technical specifications/statements of work for those systems and equipment to be maintained by the contractor, and a detailed cost estimate for the work described in the technical specifications.

If required, just-in-time or on-call contracting methods may be utilized with respect to complex systems and equipment that require special skills or certifications to maintain.

Continuous Commissioning Plan

The Contractor will demonstrate how the routine, predictable and preventive maintenance activities will integrate into a plan that achieves continuous attention to critical building systems and achieves proactive care of the [Facility].

The Contractor will include a methodology by which performance of building systems can be benchmarked against design and manufacturer’s expected performance criteria as required in paragraph 1.1.F.

For any systems that begin to degrade or deviate from manufacturer’s expected performance criteria, the Contractor shall develop and execute remedial corrective actions to bring the system into compliance.

Preventive Maintenance Plan

The Preventive Maintenance Plan (PMP) identifies the various types/levels of preventive maintenance that will be accomplished by the maintenance staff. The plan must reflect response times/categories for the various items of equipment and identify a generic procedure for the management of service orders.

System performance requirements have been defined for each system in subsequent Chapters [2-9]. The Preventive Maintenance Plan shall contain a schedule of maintenance required to maintain the systems in a state that meets the performance requirements. 

The PMP shall identify the PM tasks and frequencies or intervals for the completion of each task for each system. This plan also identifies the skills (trades) required and man-hour estimates for performing the PM tasks.

Facility Systems/Equipment Assessments requirements shall be incorporated within the PMP. These shall include at a minimum:

Life Safety Assessments and Tabulation - This assessment identifies life safety/fire protection code issues and stipulates corrective actions needed to meet National Fire Protection Association (NFPA) where applicable.

Continuous assessments will be used to compare actual building systems performance against design parameters.

O&M Equipment Operational Assessment - This assessment identifies systems and equipment issues, identifies corrective actions (replacement, upgrade, or renovation), and provides cost estimates.

Quality Control Plan

The Contractor shall establish and maintain a complete Quality Control Plan to ensure the requirements of the contract are provided as specified.  The Quality Control Plan shall outline the process that the Contractor will use to manage the level of performance.

The Quality Control Plan shall include an inspection system covering all the services listed on the O&M Statement of Work. It must specify the areas to be inspected, and the individual(s) who will perform the inspection.

System performance benchmarking shall define methods for identifying and preventing deficiencies in the quality of service before the level of performance becomes unacceptable.

The Contractor shall review systems performance annually by analyzing on-site records of all inspections conducted by the Contractor and necessary corrective action taken. This documentation shall be made available to the Government during the term of the contract and used to benchmark the productivity of the maintenance effort.
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Turnover Requirements

There will be a transition period that will commence 6 months prior to the expiration of the O&M contract for a new entity to transition into the duties of Operational and Maintenance provider for the [Facility]. The transition period of the contract execution period shall be used for an orderly transition of responsibility to the successor that will execute the follow-on O&M program.

An initial meeting between the COR and the CFM for both outgoing Contractor and incoming entity, shall be held to address phase-out requirements and responsibilities no later than 6 months prior to the end of the current O&M contract. Subsequent meetings will be held as determined by the Contracting Officer, but not less than weekly thereafter.

If the incumbent Contractor is also the successor Contractor, these requirements shall be waived.

The successor contractor shall perform all start-up procedures.

The successor for the follow-on O&M program may be Government personnel.

During the transition period of this contract, if the incumbent Contractor is not awarded the subsequent contract, the Contractor shall permit his successor and the successor's key personnel to observe and become familiar with any and all operations under this contract.

Successor Training.

The Contractor shall schedule and provide training for the new personnel that will be assuming the operation and maintenance of the facility.

The Contractor shall provide on-the-job training (OJT) to each of the O&M successor personnel to ensure sufficient familiarity to take over the O&M responsibilities of the [Facility].

Using skill levels defined by the training templates, the training objective is to enhance technical skills so that transfer of O&M responsibility for the [Facility]’s unique systems/equipment will be efficient.

Certification of training shall be provided to the CO within 3 days after the completion of training. Certification shall include information such as name of craftsperson trained, system trained on, type of training, number of hours trained, etc.

Training shall cover features unique to complex systems and FMS features such as hardware and software, form and file formats, CADD, database and file management systems, and LAN functions.
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General Requirements

The Government will provide without cost to the Contractor, during the performance of the O&M portion of the contract, the facilities and services listed below:

[Government-Furnished Facilities 

Maintenance support space furnished to the contractor by the Government:

[Space for a modular with utility connections.]

[A "shop area" for equipment and tools. The area, determined by the analysis of the mission critical repair parts and tools and equipment, shall be approximately 500 square feet of unfinished shell space.]

Limited vehicle parking space for contractor personnel will be provided.

The contractor shall provide all furnishings, office and shop equipment, and off-post telephone service. All Contractor-supplied furnishings, office equipment, shop equipment, and telephone service will remain the property of the Contractor at the expiration or termination of this contract.]

[Government-Furnished Services 

The Government will provide to the Contractor all water, sewage, trash disposal, and electrical services required for the performance of this contract.

The Government will provide on-post telephone service. Government furnished telephone service shall be used only in connection with business relating to the performance of this contract.

Commercial telephone service acquired by the Contractor for Contractor use shall be paid for by the Contractor.

Failure of the Government to furnish utilities at any time during the performance of the contract because of outages or other interruptions in service shall not be considered by the Contractor as a basis for a claim against the Government.]

[Government-Furnished Fuel 

The Government will furnish diesel fuel for emergency generators.  The Contractor shall identify fuel requirements for ordering purposes.  Receiving, receipting, and accounting for fuel will be the responsibility of the Government.]

Fire and Security Police Protection

The Government will provide fire and security police protection services for all Contractor employees performing official duties under this contract.
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General Requirements

The Government will evaluate the Contractor's performance under this contract in accordance with the Federal Acquisition Regulation (FAR) Inspection of Services clause.

The Government will record all surveillance observations and inspection results. When an observation or inspection indicates deficient performance, the Contracting Officer's Representative (COR) will prepare a Deficiency Report. 

Semi-Annual Walk Through

On an annual basis, concurrent with the Continuous Commissioning Program, the Contractor will accompany the Government and User on walk-through inspection of all spaces within the [Facility]. The Contractor will document all observations and prepare a final report of the observations organized by facility system.  This report will be provided to the Contracting Officer in three hard copies and one electronic copy within 10 days after completion of the walk-through.

Deficiency Reports (DR)

If the Contractor's performance is found to be unsatisfactory and not in compliance with the requirements specified in this contract, the Government will issue a Deficiency Report (DR) within 3 days.

Upon presentation of a DR by the Government, the Contractor shall immediately sign the DR, acknowledging its receipt. Within 3 working days of receipt of a DR, the Contractor shall explain in writing to the Government either:

How performance does conform to the requirements of the contract;

How performance will be returned to conformity;

How reoccurrence of the problem will be prevented in the future. 

Meetings

The Contractor will be required to attend Monthly reviews with COR and User.

Additionally, the CFM may be required to meet at least weekly with the COR during the first three months of the O&M phase of the contract.

The Contracting Officer may require additional meetings whenever a Deficiency Report (DR) is issued.

The minutes of all meetings will be prepared by the Government and will be signed by the CFM, COR, and the Contracting Officer if in attendance.  Should the Contractor not concur with the minutes, the Contractor shall so state any areas of non-concurrence in writing to the Contracting Officer within 7 calendar days of receipt of the signed minutes.

The Contractor shall prepare forms in accordance with requirements of the management plans that have places for the COR to initial that the work has been in a satisfactory manner. The contractor will be required to keep a record of these completed forms in the operation and maintenance performance log.

Monthly Reports

A monthly report shall be submitted that reports all activities completed for the preceding month and projected for the upcoming month. The following will be addressed at a minimum:

For the month completed:

Operational Issues.

Preventive Maintenance completed.

Continuous Commissioning of Critical Systems completed.

Unscheduled Maintenance completed by task and service order (including cost) for those tasks.

Alterations and New Work completed including cost.

Any changes to the Contract Facility Manager or supporting maintenance staff. 

Deficiency Reports issued.

For the month ahead:

Preventive Maintenance scheduled.

Continuous Commissioning of Critical Systems scheduled.

Any other issues that require Government action to assure efficient operation of the [Facility] and maintenance of the facility.

The report shall be presented written in an executive summary format and provided in hard three copies and one electronic copy three days prior to the scheduled monthly review.
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General Description

This Chapter is intended to outline the performance requirements for a system and its subsystems. 

The Preventative Maintenance face of the Operation and Maintenance portion should be designed to ensure that the systems and subsystems in this Chapter meet the performance requirements at all times. Ongoing preventive maintenance schedule shall be adjusted for the age of the equipment. Given that an increased amount of preventive maintenance will be required for ageing equipment, the maintenance schedule is required to be adjusted periodically.  The increased amount of preventive maintenance due to age and condition of equipment in the future shall be performed with no additional cost to the owner.

If the systems or subsystems within this Chapter are found to be deficient then unscheduled maintenance must be completed to return the systems or subsystems to a state that meets the performance requirements.

As more detailed information is obtained during the life of the facility, new equipment is installed or older equipment deleted, space added to the facility, the information will be incorporated into the existing Management Plan & Operation and Maintenance Manuals to best service the [Facility] maintenance requirements.

This chapter is not intended to replace applicable building codes, federal criteria, industry standards, or equipment manufacturers’ instructions; instead, the intent is to supplement such documents and provide a guide to the specific requirements for each system and piece of equipment.

The performance requirements outlined in this section represents the minimal essential preventive maintenance actions.

The Contractor should consult Manufacturer’s documentation for each specific item to supplement this information.

In cases where Manufacturer’s data conflicts with the performance requirements in this chapter, the Contractor should follow the Manufacturer’s recommendations. 

General Scope of Work

The Contractor shall be responsible for the operation, PM, and testing of all specialty systems in accordance with manufacturers’ O&M instructions and applicable codes, standards, and criteria as listed in Chapter 1.

General Work Practices

At the outset of all maintenance described herein, the servicing contractor shall follow appropriate accepted practices and applicable codes (e.g. NFPA, OSHA, etc.) for maintenance personnel protection.

Servicing Contractors shall utilize appropriate means, methods, and instruments for servicing all equipment listed herein; e.g., contractor shall verify the use of proper/approved system lubricant, application method, and application quantity. Procurement of said instruments shall be the responsibility of the Service Contractor.

All work shall be performed as to not void any equipment warranties of this facility. All maintenance data listed for each piece of mechanical equipment shall be done, in their entirety, at dates of coinciding maintenance requirements, i.e. monthly maintenance shall not foregone during times of Bi-annual maintenance.

[bookmark: _Toc430612342]Site Systems – Examples 

NOTE: Below are examples of common site systems, this section shall be tailored to each facility based on systems installed. This list is not all inclusive, rather a guide to writing this scope of work.



[Storm Drainage System 

Note: This is an example of how additional work per each system may be addressed.

The storm drainage systems shall always remain free of debris. 

Pipes should be free from blockage. 

Storm drainage system shall have no leakage. 

System shall be maintained per the manufacturer’s instructions

Erosion Control System 

Sanitary Sewer System

Domestic Water Distribution System

Fire Distribution System

Site Lighting

Site Communications/Electrical

Natural Gas System

Irrigation System

Concrete Flatwork

Masonry Flatwork

Concrete Walls

Bituminous Pavement

Concrete Curbs and Gutters

PVC Coated Chain Link Fence

Site Signage

Concrete Pavement]
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General Description

This Chapter is intended to outline the preventive maintenance for a system and its subsystems. It is intended to be a continuously developed during a comprehensive operation and maintenance program that incorporates new equipment installation and changes to the Facility into the Management Plan & Operation & Maintenance Manuals.

All information contained within this volume shall be done under the Preventive Maintenance facet of the Operation and Maintenance portion of this contract. For other scope of work required for systems and equipment noted in this chapter see Chapter 1.

As more detailed information is obtained during the life of the facility, new equipment is installed or older equipment deleted, space added to the facility, the information will be incorporated into the existing Management Plan & Operation and Maintenance Manuals to best service the [Facility] maintenance requirements.

This chapter is not intended to replace other contract documents, shop drawings, as-built drawings, or equipment manufacturers’ instructions; instead, the intent is to supplement such documents and provide a guide to the specific scope of work required by system and equipment. It is intended to augment the understanding of the functioning of each system.

The periodic maintenance schedule outlined in this section represents the minimal essential preventive maintenance actions.

The Contractor should consult Manufacturer’s documentation for each specific item to supplement this information.

In cases where Manufacturer’s data conflicts with the periodic maintenance data in this chapter, the Contractor should follow the Manufacturer’s recommendations. Ongoing preventive maintenance schedule shall be adjusted for the age of the equipment. Given that an increased amount of preventive maintenance will be required for ageing equipment, the maintenance schedule is required to be adjusted periodically.  The increased amount of preventive maintenance due to age and condition of equipment in the future shall be performed with no additional cost to the owner.

Related Information

Chapter 1 of this document details the management systems and defines additional scope required that will facilitate the execution of this comprehensive program. For information linking this section into the overall operation and maintenance program see the following related sections.

Chapter 1 – Statement of Work

Drawings and Specifications, especially Specification Section:

01 78 00, Closeout Submittals 

01 78 23, Operation and Maintenance Data

Equipment Manufacturers’ Instructions

General Scope of Work

The Contractor shall be responsible for the operation, PM, and testing of all specialty systems in accordance with manufacturers’ O&M instructions and applicable NFPA Standards.

General Work Practices

At the outset of all maintenance described herein, the servicing contractor shall follow appropriate accepted practices and applicable codes (e.g. NFPA, OSHA, etc.) for maintenance personnel protection.

Servicing Contractors shall utilize appropriate means, methods, and instruments for servicing all equipment listed herein; e.g., contractor shall verify the use of proper/approved system lubricant, application method, and application quantity. Procurement of said instruments shall be the responsibility of the Service Contractor.

All preventive maintenance work listed in this document (either written or implied) shall be performed as to not void any equipment warranties of this facility. All maintenance data listed for each piece of mechanical equipment shall be done, in their entirety, at dates of coinciding maintenance requirements, i.e. monthly maintenance shall not foregone during times of Bi-annual maintenance.

[bookmark: _Toc430612266]Security System – Examples 

[bookmark: _Toc430612267]NOTE: Below are examples of common site systems, this section shall be tailored to each facility based on systems installed. This list is not all inclusive, rather a guide to writing this scope of work.



[Access Control and Monitoring System 

NOTE: This is an example of how additional work per each system may be addressed.

The Contractor shall inspect, maintain, and repair the Access Control and Monitoring System throughout the facility so that it is continuously in operation and maintained for complete, reliable, and safe operating condition as originally designed and intended. PM inspections shall be scheduled and coordinated with the Contracting Officer. The security system is a self-diagnostic system that reports and records all system related events. These reports serve as the basis for all nonscheduled maintenance and repairs to insure that the system is operating in a reliable manner. The following list summarizes the principal tests and inspections required.

Quarterly

Run tests on each component of alarm devices to maintain full functioning unit.

Test all doors for operability and security. 

Monthly

Review reports for indications of system malfunctions.

Security Power System

Closed Circuit Television (CCTV) System

Vehicle Barriers and Security Gates

Intercom]
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General Description

This Chapter is intended to outline the preventive maintenance for a system and its subsystems. It is intended to be a continuously developed during a comprehensive operation and maintenance program that incorporates new equipment installation and changes to the Facility into the Management Plan & Operation & Maintenance Manuals.

All information contained within this volume shall be done under the Preventive Maintenance facet of the Operation and Maintenance portion of this contract. For other scope of work required for systems and equipment noted in this chapter see Chapter 1.

As more detailed information is obtained during the life of the facility, new equipment is installed or older equipment deleted, space added to the facility, the information will be incorporated into the existing Management Plan & Operation and Maintenance Manuals to best service the [Facility] maintenance requirements.

This chapter is not intended to replace other contract documents, shop drawings, as-built drawings, or equipment manufacturers’ instructions; instead, the intent is to supplement such documents and provide a guide to the specific scope of work required by system and equipment. It is intended to augment the understanding of the functioning of each system.

The periodic maintenance schedule outlined in this section represents the minimal essential preventive maintenance actions.

The Contractor should consult Manufacturer’s documentation for each specific item to supplement this information.

In cases where Manufacturer’s data conflicts with the periodic maintenance data in this chapter, the Contractor should follow the Manufacturer’s recommendations. Ongoing preventive maintenance schedule shall be adjusted for the age of the equipment. Given that an increased amount of preventive maintenance will be required for ageing equipment, the maintenance schedule is required to be adjusted periodically.  The increased amount of preventive maintenance due to age and condition of equipment in the future shall be performed with no additional cost to the owner.

Related Information

Chapter 1 of this document details the management systems and defines additional scope required that will facilitate the execution of this comprehensive program. For information linking this section into the overall operation and maintenance program see the following related sections.

Chapter 1 – Statement of Work

Drawings and Specifications, especially Specification Section:

01 78 00, Closeout Submittals 

01 78 23, Operation and Maintenance Data

Equipment Manufacturers’ Instructions

General Scope of Work

The Contractor shall be responsible for the operation, PM, and testing of all specialty systems in accordance with manufacturers’ O&M instructions and applicable NFPA Standards.

General Work Practices

At the outset of all maintenance described herein, the servicing contractor shall follow appropriate accepted practices and applicable codes (e.g. NFPA, OSHA, etc.) for maintenance personnel protection.

Servicing Contractors shall utilize appropriate means, methods, and instruments for servicing all equipment listed herein; e.g., contractor shall verify the use of proper/approved system lubricant, application method, and application quantity. Procurement of said instruments shall be the responsibility of the Service Contractor.

General Work Practices

At the outset of all maintenance described herein, the servicing contractor shall follow appropriate accepted practices and applicable codes (e.g. NFPA, OSHA, etc.) for maintenance personnel protection.

Servicing Contractors shall utilize appropriate means, methods, and instruments for servicing all equipment listed herein; e.g., contractor shall verify the use of proper/approved system lubricant, application method, and application quantity. Procurement of said instruments shall be the responsibility of the Service Contractor.

All preventative maintenance work listed in this document (either written or implied) shall be performed as to not void any equipment warranties of this facility. All maintenance data listed for each piece of mechanical equipment shall be done, in their entirety, at dates of coinciding maintenance requirements, i.e. monthly maintenance shall not be foregone during times of semi-annual maintenance.

[bookmark: _Toc430612219]Fire Protection Systems – Examples

[bookmark: _Toc430612220]NOTE: Below are examples of common site systems, this section shall be tailored to each facility based on systems installed. This list is not all inclusive, rather a guide to writing this scope of work.



[Automatic Sprinkler Systems meet code, pass inspections, be available for fire marshal.

NOTE: This is an example of how additional work per each system may be addressed.

 The Contractor shall inspect, maintain, and repair the automatic sprinkler and related systems throughout the facility so that they are continuously maintained in complete, reliable, and safe operating condition as originally designed and intended. 

PM inspections shall be scheduled and coordinated with the Contracting Officer. 

PM procedures shall conform to the requirements contained in NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water- Based Fire Protection Systems, and the recommendations of the equipment manufacturer. 

Verify all required tests by code are performed and results are documented. Be present for all tests conducted by the fire marshal.

Maintain and inspect the system per the manufacturer’s instructions 

Automatic sprinkler systems shall be maintained back to the main water distribution system, including backflow prevention devices, post indicator valves, check valves, and waterflow meters. Spare sprinklers shall be maintained on hand and available for the Contractor's use for each sprinkler system, as required by NFPA 13, Standard for the Installation of Sprinkler Systems. 

The Contractor shall provide a replacement unit within 14 calendar days after the use of any sprinkler, and shall check and report missing sprinklers and wrenches as part of each PM inspection. 

The following list summarizes the principal tests and inspections required.

Annually

Conduct main drain tests

Trip test dry pipe valves

Trip test preaction valves

Drain low points in dry pipe and preaction systems.

Conduct preventive maintenance of valves.

Check for painted or obstructed sprinkler heads. Replace as required.

Quarterly

Test alarm devices.

Visually check air and water pressure in dry pipe and pre-action systems. 

Fire Detection and Alarm Systems]
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General Description

This Chapter is intended to outline the preventive maintenance for a system and its subsystems. It is intended to be a continuously developed during a comprehensive operation and maintenance program that incorporates new equipment installation and changes to the Facility into the Management Plan & Operation & Maintenance Manuals.

All information contained within this volume shall be done under the Preventive Maintenance facet of the Operation and Maintenance portion of this contract. For other scope of work required for systems and equipment noted in this chapter see Chapter 1.

As more detailed information is obtained during the life of the facility, new equipment is installed or older equipment deleted, space added to the facility, the information will be incorporated into the existing Management Plan & Operation and Maintenance Manuals to best service the [Facility] maintenance requirements.

This chapter is not intended to replace other contract documents, shop drawings, as-built drawings, or equipment manufacturers’ instructions; instead, the intent is to supplement such documents and provide a guide to the specific scope of work required by system and equipment. It is intended to augment the understanding of the functioning of each system.

The periodic maintenance schedule outlined in this section represents the minimal essential preventive maintenance actions.

The Contractor should consult Manufacturer’s documentation for each specific item to supplement this information.

In cases where Manufacturer’s data conflicts with the periodic maintenance data in this chapter, the Contractor should follow the Manufacturer’s recommendations. Ongoing preventive maintenance schedule shall be adjusted for the age of the equipment. Given that an increased amount of preventive maintenance will be required for ageing equipment, the maintenance schedule is required to be adjusted periodically.  The increased amount of preventive maintenance due to age and condition of equipment in the future shall be performed with no additional cost to the owner.

Related Information

Chapter 1 of this document details the management systems and defines additional scope required that will facilitate the execution of this comprehensive program. For information linking this section into the overall operation and maintenance program see the following related sections.

Chapter 1 – Statement of Work

Drawings and Specifications, especially Specification Section:

01 78 00, Closeout Submittals 

01 78 23, Operation and Maintenance Data

Equipment Manufacturers’ Instructions

General Scope of Work

The Contractor shall be responsible for the operation, PM, and testing of all specialty systems in accordance with manufacturers’ O&M instructions and applicable NFPA Standards.

General Work Practices

At the outset of all maintenance described herein, the servicing contractor shall follow appropriate accepted practices and applicable codes (e.g. NFPA, OSHA, etc.) for maintenance personnel protection.

Servicing Contractors shall utilize appropriate means, methods, and instruments for servicing all equipment listed herein; e.g., contractor shall verify the use of proper/approved system lubricant, application method, and application quantity. Procurement of said instruments shall be the responsibility of the Service Contractor.

All preventive maintenance work listed in this document (either written or implied) shall be performed as to not void any equipment warranties of this facility. All maintenance data listed for each piece of mechanical equipment shall be done, in their entirety, at dates of coinciding maintenance requirements, i.e. monthly maintenance shall not foregone during times of Bi-annual maintenance

[bookmark: _Toc430612157]Plumbing System – Examples 

[bookmark: _Toc430612158]NOTE: Below are examples of common site systems, this section shall be tailored to each facility based on systems installed. This list is not all inclusive, rather a guide to writing this scope of work.



[Plumbing Interior Water System - Gas-fired Water Heaters 

NOTE: This is an example of how additional work per each system may be addressed.

Preventive maintenance on the tanks consists primarily of periodic flushing, and inspection of anode rods. PM on the fuel system consists of checking the burner and fuel gas system, and the flue gas system for signs of distress.

Test and verify flue gas draft pressures are in accordance with manufacturer’s recommendations

Test and record products of combustion and flue gas temperatures to be in accordance with code

Record combustion efficiency range

Test and verify system is operating per manufacturer’s instructions

Plumbing Interior Water System - Backflow Prevention Devices

Plumbing Interior Water System - Pure Water System

Laboratory Vacuum System

Laboratory Waste System]
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General Description

This Chapter is intended to outline the preventive maintenance for a system and its subsystems. It is intended to be a continuously developed during a comprehensive operation and maintenance program that incorporates new equipment installation and changes to the Facility into the Management Plan & Operation & Maintenance Manuals.

All information contained within this volume shall be done under the Preventive Maintenance facet of the Operation and Maintenance portion of this contract. For other scope of work required for systems and equipment noted in this chapter see Chapter 1.

As more detailed information is obtained during the life of the facility, new equipment is installed or older equipment deleted, space added to the facility, the information will be incorporated into the existing Management Plan & Operation and Maintenance Manuals to best service the [Facility] maintenance requirements.

This chapter is not intended to replace other contract documents, shop drawings, as-built drawings, or equipment manufacturers’ instructions; instead, the intent is to supplement such documents and provide a guide to the specific scope of work required by system and equipment. It is intended to augment the understanding of the functioning of each system.

The periodic maintenance schedule outlined in this section represents the minimal essential preventive maintenance actions.

The Contractor should consult Manufacturer’s documentation for each specific item to supplement this information.

In cases where Manufacturer’s data conflicts with the periodic maintenance data in this chapter, the Contractor should follow the Manufacturer’s recommendations. Ongoing preventive maintenance schedule shall be adjusted for the age of the equipment. Given that an increased amount of preventive maintenance will be required for ageing equipment, the maintenance schedule is required to be adjusted periodically.  The increased amount of preventive maintenance due to age and condition of equipment in the future shall be performed with no additional cost to the owner.

Related Information

Chapter 1 of this document details the management systems and defines additional scope required that will facilitate the execution of this comprehensive program. For information linking this section into the overall operation and maintenance program see the following related sections.

Chapter 1 – Statement of Work

Drawings and Specifications, especially Specification Section:

01 78 00, Closeout Submittals 

01 78 23, Operation and Maintenance Data

Equipment Manufacturers’ Instructions

General Scope of Work

The Contractor shall be responsible for the operation, PM, and testing of all specialty systems in accordance with manufacturers’ O&M instructions and applicable NFPA Standards.

General Work Practices

At the outset of all maintenance described herein, the servicing contractor shall follow appropriate accepted practices and applicable codes (e.g. NFPA, OSHA, etc.) for maintenance personnel protection.

Servicing Contractors shall utilize appropriate means, methods, and instruments for servicing all equipment listed herein; e.g., contractor shall verify the use of proper/approved system lubricant, application method, and application quantity. Procurement of said instruments shall be the responsibility of the Service Contractor.

All preventative maintenance work listed in this document (either written or implied) shall be performed as to not void any equipment warranties of this facility. All maintenance data listed for each piece of mechanical equipment shall be done, in their entirety, at dates of coinciding maintenance requirements, i.e. monthly maintenance shall not be foregone during times of semi-annual maintenance. It is important to acknowledge that the facility has been in operation for approximately five years and all systems’ equipment have been in operation for that period of time. Ongoing preventive maintenance schedule shall be adjusted for the age and condition of the existing equipment. Given that increasing number of preventive maintenance will be required for ageing equipment, the maintenance schedule is required to be adjusted periodically.  The increased number of preventive maintenance due to age and condition of equipment in the future shall be performed with no additional cost to the owner.

Due to the sensitivity of the environmental requirements for these spaces, all temperature and humidity sensors and probes used for the monitoring and recording of environmental conditions in the DNA laboratories shall be recertified annually by a qualified certifying authority. The cleaning and inspection of sensors and probes are covered in this chapter.

[bookmark: _Toc430611930]Mechanical System – Examples 

[bookmark: _Toc430611931]NOTE: Below are examples of common site systems, this section shall be tailored to each facility based on systems installed. This list is not all inclusive, rather a guide to writing this scope of work.



[Air Cooled Chiller 

NOTE: This is an example of how additional work per each system may be addressed.

Annually

Perform Meg test on compressor windings.

Test waterside safety valve(s). Operating pressure shall be tested by bring the valve to its relief setting. The valve should “pop” and then re-seat according to the valve stamping.

Verify motor starter overload settings and trip(s).

Inspect refrigerant lines and accessories: compressor suction and discharge service valves; liquid line shut-off valve; removable core filter drier; liquid line sight glass with moisture indicator; strainers; charging point; and electronic expansion valve.

Oil System:

Perform leak test on compressor fittings, terminals, piping fittings, oil piping, oil pump, and pressure vessels.

Bi-Annually

Check fan bearings and lubricate based on unit manufacturer’s recommendations.

Monthly

Verify inlet and outlet water temperatures while chiller is at full capacity. Record data and store results for comparison of next month’s readings.

Run manufacturer recommended Control Diagnostic for all appurtenances of chiller. Log results and magnitude of any deviations found. Recalibrate where required.

Pumps (Chilled, Hot, and Freeze protection)

Fans

Boiler (Natural Gas Fired)

Water Valves (larger valves scheduled)

Laboratory Exhaust Units (Exhaust Air)

Firing Range

Water Coils (Heating and Cooling)

Atomizing Humidifier

Air Compressor and Associated System Components



Expansion Tank

Air Separator

Chemical Treatment (Water systems)

Water Systems (Cooling and Heating)

Fan Coils/Unit Heaters

HEPA Filters]







[FACILITY]

[LOCATION]

6-4

[bookmark: ElectricalSystems][image: C:\Users\G3ECCTRB\Desktop\USACE_Logo.jpg]                                                 	CHAPTER

7















































Electrical Systems






















PAGE INTENENTIONALLY LEFT BLANK




Table of Contents

Section 	Description 	Page

7.1	General Information	7-1

7.2	Electrical Systems – Examples	7-4



OPERATIONS AND MAINTENANCE PERFORMANCE WORK STATEMENT

CHAPTER 8: ELECTRICAL SYSTEMS







[FACILITY]

[LOCATION]

7-iii



[bookmark: _Toc430612411]Electrical Systems

[bookmark: _Toc430611862]General Information

General Description

This Chapter is intended to outline the preventive maintenance for a system and its subsystems. It is intended to be a continuously developed during a comprehensive operation and maintenance program that incorporates new equipment installation and changes to the Facility into the Management Plan & Operation & Maintenance Manuals.

All information contained within this volume shall be done under the Preventive Maintenance facet of the Operation and Maintenance portion of this contract. For other scope of work required for systems and equipment noted in this chapter see Chapter 1.

As more detailed information is obtained during the life of the facility, new equipment is installed or older equipment deleted, space added to the facility, the information will be incorporated into the existing Management Plan & Operation and Maintenance Manuals to best service the [Facility] maintenance requirements.

This chapter is not intended to replace other contract documents, shop drawings, as-built drawings, or equipment manufacturers’ instructions; instead, the intent is to supplement such documents and provide a guide to the specific scope of work required by system and equipment. It is intended to augment the understanding of the functioning of each system.

The periodic maintenance schedule outlined in this section represents the minimal essential preventive maintenance actions.

The Contractor should consult Manufacturer’s documentation for each specific item to supplement this information.

In cases where Manufacturer’s data conflicts with the periodic maintenance data in this chapter, the Contractor should follow the Manufacturer’s recommendations. Ongoing preventive maintenance schedule shall be adjusted for the age of the equipment. Given that an increased amount of preventive maintenance will be required for ageing equipment, the maintenance schedule is required to be adjusted periodically.  The increased amount of preventive maintenance due to age and condition of equipment in the future shall be performed with no additional cost to the owner.

Related Information

Chapter 1 of this document details the management systems and defines additional scope required that will facilitate the execution of this comprehensive program. For information linking this section into the overall operation and maintenance program see the following related sections.

Chapter 1 – Statement of Work

Drawings and Specifications, especially Specification Section:

01 78 00, Closeout Submittals 

01 78 23, Operation and Maintenance Data

Equipment Manufacturers’ Instructions

General Scope of Work

The Contractor shall be responsible for the operation, PM, and testing of all specialty systems in accordance with manufacturers’ O&M instructions and applicable NFPA Standards.

General Work Practices

At the outset of all maintenance described herein, the servicing contractor shall follow appropriate accepted practices and applicable codes (e.g. NFPA, OSHA, etc.) for maintenance personnel protection.  Per NFPA 70E, perform arc flash study of facility electrical system and label all equipment.  Provide maintenance personnel with appropriate personnel protective equipment per arc flash labeling.

Servicing Contractors shall utilize appropriate means, methods, and instruments for servicing all equipment listed herein; e.g., contractor shall verify the use of proper/approved system lubricant, application method, and application quantity. Procurement of said instruments shall be the responsibility of the Service Contractor.

All preventive maintenance work listed in this document (either written or implied) shall be performed as to not void any equipment warranties of this facility. All maintenance data listed for each piece of mechanical equipment shall be done, in their entirety, at dates of coinciding maintenance requirements, i.e. monthly maintenance shall not be foregone during times of semi-annual maintenance.

Electrical equipment deterioration is normal, however an effective preventative maintenance program can identify and mitigate the consequences of normal deterioration. In addition to the normal deterioration there are various factors that can contribute to an accelerated deterioration and potential equipment failures. These factors include electrical as well as environmental conditions. Electrical factors include load changes or additions, use voltage levels, excessive loading, improperly set protection devices, as well as others. Environmental factors include excessive heat, moisture, dust, and dirt as well as others. An effective maintenance program can help to minimize these factors and therefore minimize their effects.

Initial acceptance testing data for the electrical systems will serve as a basis for subsequent maintenance, maintenance testing and maintenance records.

Since the possibility of accidental tripping and harm to maintenance personnel exists when servicing energized electrical equipment, appropriate PPE shall be utilized by the maintenance personnel. It is strongly recommended that the apparatus should be taken out of service to perform the necessary maintenance when possible. Visual inspections such as observation of load readings, operating temperatures, ventilation, examination for contamination dirt and debris should be carried out on a continual basis.

Other inspections and inspection intervals depend upon many factors including environmental, operational, reliability, safety, cost of equipment replacement, cost of maintenance, the critical nature of the equipment etc. The text and tabulation in this document may serve as an initial starting point and should be adjusted based upon the well documented operational and maintenance history of the equipment.

Equipment grounding measurements (point to point) are included with the tests for the equipment and should be performed at the same time the equipment is tested. Any resistance values which exceed 0.5 ohms should be investigated.

Protection tests should include:

control circuit operations

long time delay & pick-up

short time delay & pick-up

ground fault delay & pick-up

instantaneous pick-up

Visual inspections may include any or all of the following, where applicable, that may be safely accomplished while the equipment is in operation: Checks for moisture, previous wetness, dirt, excessive dust, signs of excessive heat (discoloration), excessive wear, chipping, peeling, cracking, pitting of contact surfaces, infestation, adequate ventilation, fuse sizes, protection settings etc.

Complete visual inspections should be accomplished at the same time as the cleaning process while the equipment is de-energized and should include all visual inspections including those which cannot be safely performed while the equipment is in service.

Infrared tests are intended to show excessive heating locations while the equipment is energized and under near maximum load conditions. For any new equipment, it is recommended that the first infrared test be performed while the equipment is still under warranty (refer to the following pages).

Maintenance of vital Electrical Apparatus must be scheduled along with planned production outages for those tests, inspections, and maintenance items, which cannot be accomplished with the equipment in service.

During the transition period, a thorough inspection should be made on all electrical distribution equipment. The primary distribution equipment and the 480 volt substation should be de-energized and temporarily taken out of service to perform the necessary tests and maintenance. Careful planning, along with the use of the emergency generator, main and bus tie breakers, transfer switches, and alternate power sources should minimize the amount of equipment that requires shutdown at any given time.

During such outages the primary distribution and the 480 volt substation can undergo the required periodic maintenance and testing. Other, less encompassing, tests and maintenance is required on a more frequent basis and may be accomplished while the equipment remains in service. (Refer to the tabulation). Testing and maintenance, especially while the equipment is energized, should be performed by the more experienced personnel and should be carried out using strict safety procedures.

The service shall be performed by a certified, independent testing firm for periodic testing that requires special or accurate test equipment or is beyond the capabilities or time constraints of the normal maintenance personnel.

Whenever possible the electrical equipment manufacturers or suppliers’ maintenance and testing recommendations should be followed. Additional information is available in NFPA Standard 70B “Recommended practice for Electrical Equipment Maintenance”.
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[15kv Metal-Enclosed Switches

NOTE: This is an example of how additional work per each system may be addressed.

Before the final hand over, and every three years thereafter:

De-energize the equipment and take the necessary safety precautions.

Verify system is clean and free of moisture or wetness. 

Check mechanical connections, and mounting or anchorage are in accordance with manufacturer’s recommendations.

Inspect entire unit for compliance with manufacturer’s recommended assembly, free of damage.

Lubricate moving parts as recommended by the manufacturer

Perform electrical tests in accordance with O&M manual.

Perform insulation resistance tests on each pole, phase to phase, and phase to ground. Test voltages shall be in accordance with manufacturer’s published data.

Measure and record contact resistance across each switch blade and fuse holder.

Measure and record fuse resistance

Record local meter readings, if available, on a weekly basis. The meter recordings shall include kWh and maximum kW demand, ammeter readings and demand for each phase and phase voltages (both line to line and line to neutral if applicable). The kW demand and ammeter demand indicators shall be reset after each weekly reading.

Transformer (Liquid Filled Medium Voltage)

Transformer (Dry Type)

480 Volt Switchgear

Power Panels

Motor Control Centers

Transfer Switches

UPS System

Battery Charger

Battery

Emergency Generator (480 Volt)

Variable Speed Drives (VSD)

Circuit Breakers

Motor Starters

Protective Relays

Meters And Power Monitors

Surge Protection Devices

Grounding

Lightning Protection

Cables

Heat Tracing

Public Address System

Lighting

Lighting Control

Emergency Lighting]
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General Description

This Chapter is intended to outline the preventive maintenance for a system and its subsystems. It is intended to be a continuously developed during a comprehensive operation and maintenance program that incorporates new equipment installation and changes to the Facility into the Management Plan & Operation & Maintenance Manuals.

All information contained within this volume shall be done under the Preventive Maintenance facet of the Operation and Maintenance portion of this contract. For other scope of work required for systems and equipment noted in this chapter see Chapter 1.

As more detailed information is obtained during the life of the facility, new equipment is installed or older equipment deleted, space added to the facility, the information will be incorporated into the existing Management Plan & Operation and Maintenance Manuals to best service the [Facility] maintenance requirements.

This chapter is not intended to replace other contract documents, shop drawings, as-built drawings, or equipment manufacturers’ instructions; instead, the intent is to supplement such documents and provide a guide to the specific scope of work required by system and equipment. It is intended to augment the understanding of the functioning of each system.

The periodic maintenance schedule outlined in this section represents the minimal essential preventive maintenance actions.

The Contractor should consult Manufacturer’s documentation for each specific item to supplement this information.

In cases where Manufacturer’s data conflicts with the periodic maintenance data in this chapter, the Contractor should follow the Manufacturer’s recommendations. Ongoing preventive maintenance schedule shall be adjusted for the age of the equipment. Given that an increased amount of preventive maintenance will be required for ageing equipment, the maintenance schedule is required to be adjusted periodically.  The increased amount of preventive maintenance due to age and condition of equipment in the future shall be performed with no additional cost to the owner.

Related Information

Chapter 1 of this document details the management systems and defines additional scope required that will facilitate the execution of this comprehensive program. For information linking this section into the overall operation and maintenance program see the following related sections.

Chapter 1 – Statement of Work

Drawings and Specifications, especially Specification Section:

01 78 00, Closeout Submittals 

01 78 23, Operation and Maintenance Data

Equipment Manufacturers’ Instructions

General Scope of Work

The Contractor shall be responsible for the operation, PM, and testing of all specialty systems in accordance with manufacturers’ O&M instructions and applicable NFPA Standards.

General Work Practices

At the outset of all maintenance described herein, the servicing contractor shall follow appropriate accepted practices and applicable codes (e.g. NFPA, OSHA, etc.) for maintenance personnel protection.

Servicing Contractors shall utilize appropriate means, methods, and instruments for servicing all equipment listed herein; e.g., contractor shall verify the use of proper/approved system lubricant, application method, and application quantity. Procurement of said instruments shall be the responsibility of the Service Contractor.

All preventive maintenance work listed in this document (either written or implied) shall be performed as to not void any equipment warranties of this facility. All maintenance data listed for each piece of mechanical equipment shall be done, in their entirety, at dates of coinciding maintenance requirements, i.e. monthly maintenance shall not foregone during times of Bi-annual maintenance.

[bookmark: _Toc430611428]Specialty Systems – Examples
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[Raised Floor 

NOTE: This is an example of how additional work per each system may be addressed

Annually

Verify pedestals and other types of supports are free of damage or movement. Repair as required.

Verify that under floor electrical boxes and connections are secure and in good condition. Repair as required.

Check grounding connections and secure as required.

Check condition of perforated panels and ensure that openings are clear. Clean or repair as required.

Metal Canopies

Safelights

Tray Processing Sinks

Silver Recovery Systems

Acid Neutralization / Dilution Tank

Darkroom Water Control Panels

Bullet Recovery Tank

Wet Bullet Trap

Ballistic Baffle System

Target Holder and Retrieval System

Acoustical Wall Treatment in Firing Range and Bullet Recovery Room

Small Sterilizer

Medium Sterilizer

Glassware Washers/Dryers

Biological Safety Cabinets

Laminar Flow Clean Benches

Fume Extractor Arms

Ductless Fume Enclosure

Ventilated Work Station

Gas Cylinder Restraints

Fume Hoods and Accessories

Mechanical Service Fixtures

Eye Washes and Safety Showers

Motorized Vertical Blinds and Roller Shades

Cold Storage Rooms

Dock Lift / Bumpers

Vehicle Lift

Overhead Crane

AED Automated External Defibrillators]
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