ATTACHMENT 16.

HIGH AND LOW VOLTAGE ELECTRICAL POWER GENERATION AND DISTRIBUTION SYSTEMS MAINTENANCE AND REPAIR
a.
General Requirements. Appendix 16.1 describes the High Voltage Distribution System at JPL.  Electrical distribution includes all facility electrical distribution systems such as (1) overhead and underground transmission and distribution lines from delivery points to all main service entrance switches in buildings and structures including substations and accessories;  (2) electrical manholes; (3) exterior lighting systems, including street, flood, perimeter, and security lighting; (4) secondary drops to the building or structure weatherhead or first connection to the building system; and (5) emergency power generation and backup power systems.  Also included is the testing and inspection of electrical safety equipment.  The specific facilities and equipment are described in Attachments 1 and 2.  SPECSINTACT and its referenced documents, standards, codes and procedures and the NASA Reliability Centered Building  and Equipment Acceptance Guide shall be referred to where appropriate for workmanship and material quality standards.  The work includes the performance of trouble call work and recurring work.  

b.
Performance Criteria.

(1)
Quality.  Workmanship and material quality shall be in accordance with the definitions, procedures, and standards specified in the Contractor prepared, JPL-approved Operation Procedures Plan (Paragraph Attachment 16.c.); applicable Codes and Standards, including the California Electric Code. 


(2)
Documentation.  The Operation Procedures Plan is prepared, maintained, and updated as specified.  Attachment 8 lists the records and reports required of the Contractor as part of this work.  System and equipment deficiency information obtained from the failed or marginally passed tests and certifications, or noticed during trouble calls, facility inspections or preventive maintenance work shall be reported in accordance with Article 1, Paragraph 2.2.2.3.4. 

c.
Operations Procedures Plan.  The Contractor shall develop, implement, and maintain current, an Operations Procedures Plan that identifies all requirements for safe, reliable, efficient operation of the high and low voltage electrical distribution and emergency generation systems at JPL.  The Operations Procedures Plan shall address the Contractor's approach to furnish stable electrical power within its rated capacities, continuously and fault-free, to all connected loads. The Plan shall be developed using the following guidelines:  (1) JPL Facilities Design Standards, (2) SPECSINTACT, (3) existing JPL operating procedures, (4) industry standards, (5) equipment and system manufacturer’s instructions, (6) procedures outlined in the JPL Safety Manual, (7) NASA Facilities Maintenance Management Handbook (NPG 8831.2), and (8) the NASA Reliability Centered Maintenance Guide for Facilities and Equipment.  The Plan shall address:

(1) Methods of predictive testing and inspection (PT&I) and other maintenance procedures to be used, including motor analysis and infrared inspection on banks, switch gears, and breakers. 

(2) Procedure for training personnel to operate electrical switchgear/generators etc.
(3) A description of the conditions warranting emergency power generation and the provision of backup power (including the correct sequential steps to be taken). How emergency support systems (generators) will be provided to ensure facilities are operating as designed at all times.  
(4) Procedures for scheduling and requesting power outages, internally and externally, including interested third-party points of contact (e.g., local power provider).
(5) Load shedding and mission support/severe weather contingency procedures using documentation developed in conjunction with the local power company and utilizing the JPL Disaster Preparedness Plan. 

(6) Safety and accident/mishaps reporting procedures.  

(7) Switching Procedures sequence (high voltage). Lockout /tagout procedures.

d.
Safety. All Contractor employees are responsible for observing safe practices and procedures in their work environment in accordance with this contract. 
(1) Two-Person Safety Rule.  In the following situations the Contractor shall provide at least two (2) persons to work together – one (1) person, trained to recognize electrical hazards, shall be delegated to watch the movements of the other(s) doing the work so that the other(s) can be warned if they get dangerously close to live conductors or perform other unsafe acts and so that they can be assisted by that person in the case of an accident:

(a)
Work on energized overhead lines, bus and switchgear.

(b)
Work in energized substations.

(c)
Work at remote or isolated locations.

(d)
Work at night or during inclement weather conditions.

(e)
Work involving handling energized conductors or apparatus.

(f)

Confined space entry.

(2)
Lockout/Tagout.  Safety clearance procedures and responsibilities are set forth in the JPL Safety Manual.  
e.
Preventive Maintenance (PM) / Programmed Maintenance (PGM) and Predictive Testing and Inspection (PT&I) Program. Except as otherwise specified, the minimum scope and frequency of preventive maintenance shall be in accordance with the requirements specified in Appendix 15.4.

f.
Electrical Work.  

(1)
Work Performance.  The Contractor shall operate, maintain, repair, or replace the electrical systems and their associated components covered by this Attachment in accordance with the approved Operation Procedures Plan.

(a)
Services shall include, but not be limited to, the installation, modification, repair and troubleshooting of electrical feeders, branch circuits, lighting fixtures, lighting and power systems, and associated support.  These systems include solid state industrial controls.  Large contactors and switchgear operate at voltages up to 66,000 volts.  The Contractor shall operate and maintain the electrical systems and their associated components as defined herein and as recommended by the manufacturer.  

(b)
Contractor personnel working with and around high voltage distribution systems shall be trained, experienced and certified to work with them.  Specifically, the Contractor shall supply at least one person trained and certified for  making 16.5 kV splices.  All electrical employees must be trained on high voltage electrical safety as required by Cal-OSHA.  Proof of this training and certification will be required before electrical employees are allowed to work on this contract.  This requirement will be in effect throughout the term of the contract.

(c)
[Intentionally left blank] 

(d)
The Contractor shall schedule and obtain approval from JPL for electrical power outages.
(e)
The Contractor shall first obtain approval in writing from the CTM prior to any deviation from California Electric Code requirements and the JPL-approved Operations Procedures Plan.  Further, the overall quality of any repair, including all materials, shall comply with the applicable SPECSINTACT and its referenced codes and standards.  Work shall be comparable to the original construction quality for the system or unit and shall be made in such a manner as to assure a safe and reliable electrical system.  

(2)
Electrical Equipment.  The Contractor shall maintain electrical equipment so as to prevent electrical distribution failures and power fluctuations.  All activities shall be conducted in accordance with the JPL-approved Operations Procedures Plan, applicable sections of the California Electrical Code and other guidance as cited in the SPECSINTACT.  In addition to Attachment 12, General Requirements and Procedures for Recurring Work and Repair, the following general performance and workmanship standards for high- and low-voltage electrical distribution work are included.  These standards do not change or expand the specific PM/PGM or PT&I requirements as set forth in Appendix 15.4, but are intended to serve as a basis of the Contractor-prepared and maintained Operation Procedures Plan and to serve as clarification and guidance in the performance of all power system related work JPL.

(a)
Primary Substations.  The Contractor shall maintain primary substations in accordance with the procedures listed in Appendix 15.4.  This includes:

1
Substations involving voltage levels of 66 kilovolts (kV), 16.5 kV, and 2.4 kV lines to their point of attachment to incoming underground lines.

2
All primary substation equipment such as cutouts; disconnect switches; circuit switches; air switches; air, vacuum, and oil circuit breakers; current and potential instrument transformers; and associated metering and control devices.

3
Oil-filled and dry type transformers, grounding and lightning protection systems, and associated bus work and cables.

4
Underground and overhead primary servicing lines to the point of service connection feeding the substations.

5
Battery banks.  See Appendix 16.3.  Battery banks are located in substations.  There are additional battery banks that support the UPS for the SFOF.  Monthly maintenance on all battery banks shall consist of random testing on three cells to include specific gravity measurement, voltage measurement, temperature measurement, checking and maintaining proper water levels, cleaning the batteries and the battery room and recording the test results and problems found.  Monthly and Quarterly maintenance shall be in accordance with Appendix 15.4.  

6 
Substation visual inspection per PM schedule shall consist of examining the substation grounds for trash, excessive vegetation, broken grounds, insulating oil leaks, and any other unsafe condition; and suitable corrective action shall be taken.  

(b) Transformers. The Contractor, shall perform a monthly visual inspection of each transformer in use or stored for reuse.  All primary transformers in sub-stations and transformer banks are listed in Attachment 2. 

1
Weekly Checks.

a) Emergency Generators.  Emergency generator operational checks include starting the equipment, load bank validation, and allowing a minimum of 30 minutes operation per week.  The generators shall be kept with an amount of fuel in their tanks to allow extended emergency operation when required.  

2
Monthly Inspection on Substations and Transformer Banks. These inspections may take place at any time during the month as long as there is a minimum of 25 days between inspections.  The visual inspection shall include the investigation for any leak of dielectric fluid on or around the transformer and any other oil filled devices in the substations designated for inspection.  The inspection shall depend on the physical constraints of each transformer installation and should not require an electrical shutdown of the transformer being inspected.  The Contractor shall inspect all transformers that are in service including PCB-containing and PCB-contaminated transformers.  The transformer inspections shall also note the following elements:

a. The presence of combustible materials within 15 feet of the transformer.  

b. The presence of secondary containment around the transformer.

c. Transformer fan operational.

d. Operation and function of the temperature switch (every 4 years).

e. Examine fences, gates and doors for proper grounding conductors, connections and operation. 

(c)
Secondary Equipment.  The Contractor shall maintain secondary equipment involving voltages of 600 volts and below at nominal voltage levels of 480, 277, 208, and 120 single and three phase, at 60 hertz.  This includes, but is not limited to, equipment consisting of substation secondary gear involving air circuit breakers, current and potential instrument transformers, fuses, meters, recorders, relays, contactors, magnetic starters, bus ducts, cables, grounding systems, lightning systems, ground fault systems, and feeders.

(d)
Power and Exterior Lighting.  The Contractor shall maintain power and exterior lighting distribution systems including, but not limited to, circuit breakers, switches, panels, receptacles, lighting fixtures, dimmers, sensors, programmable logic computers, variable speed drives, HVAC electrical systems, contactors, motors, built-in appliances, emergency lighting systems, static grounding systems, obstruction lighting, relamping, fusing, conduits, and conductors. The Contractor shall relamp all burned out street and perimeter light fixtures and repair or replace all broken fixtures as per Attachment 11.  

(e)
Operational and Emergency Power Generation.  The Contractor shall maintain power generating plants including transformers; circuit breakers; natural gas, propane, gasoline, or diesel engine-driven generators; associated control systems; batteries; chargers; gas supply line regulators; valves; controls; distribution systems with associated switchgear; oil-fused cutouts; and unit load centers.  The Contractor shall operate these systems on request and maintain fuel supply and operational readiness at all times. 
(f)
Uninterruptable Power Supply (UPS).  The Contractor shall maintain all UPS systems listed in Attachment 2.  The Contractor shall inspect the UPS system every month.  The inspection shall include inspecting and measuring voltage and current output, current and voltage harmonic content, harmonic content of the ground and neutral currents, noise levels, static switch operation, switch closing time, battery bank current, and voltage output. The Contractor shall, visually inspect each UPS system battery for proper battery fluid level, leaks, cracks, deterioration, and test for specific gravity and voltage output. All defective batteries shall be replaced. The contractor shall test UPS semi-conductor impedances and junction voltages once per year. Within five (5) days after each inspection and test, the Contractor shall provide the test results in writing and shall maintain a file of all UPS inspection and test results.

(g)
Motor Generators.  The Contractor shall maintain 400-hertz generating equipment (Two stationary units – Unitron Power Systems Model No. GFC-40F; one portable unit – Gerator Corp. Model No. 33-004 – 5kVA. (See Attachment 2) and associated control systems including transformers, circuit breakers, receptacles, distribution panels, transfer and control equipment, feeder and branch circuit conductors, conduits, and supply cords.

(h)
Substation Relays and Metering.  The Contractor shall calibrate all relays and metering as per PM schedule.  Calibration shall be accomplished by a certified calibration technician.

(i)
Buss Bars and Copper Works.  The Contractor shall inspect by thermographic and mechanical means every two years all bus bars at the mechanical connecting joints, high voltage splices and terminations in manholes, and equipment for audible corona discharge and visible damage.  The Contractor shall take corrective measures (i.e., cleaning surfaces and installing new bolts) immediately if the joint is loose or producing abnormal heat.

(j)
Miscellaneous.  Under this Attachment, the Contractor shall maintain the electrical system of miscellaneous equipment, including parts, such as motors, generators, coils, pumps, thermostats, solenoid valves, controllers, regulators, back-up and power generation equipment.  Also equipment such as, diesel and gasoline dispensing equipment, cathodic protection systems, duct banks, underground conduits, conduits, vaults, and pull boxes.  The Contractor shall maintain labeling of electrical equipment to insure operational safety. 

i.
Meter Reading.  See also Attachment 29, Monthly Meter Reading.  The Contractor shall record readings of all electric, water, and gas meters on a regular monthly schedule, not later than the last working day of each month, coordinating readings with any utility company readings where possible. 

(1)
Meter Locations. Appendix 16.2 provides an inventory of all electrical meters at JPL. 

(2)
Documentation.  The meter readings shall be recorded on forms developed and maintained by the Contractor and approved by the CTM.  The form shall contain such items as kilowatt hours, peak demand, meter serial number, meter type, last calibration, date, time, general condition, turns ratio of current transformers (CT), multiplying factor, and meter reader's name.  Where voltage and current meters are connected to the same line, the Contractor shall read and record both voltage and current.  The Contractor shall maintain and collect trending and power quality data from digital PML meters.  All report data shall be submitted to JPL in electronic form and one (1) hard copy.

j. Polychlorinated Biphenyls (PCBs) Contaminated Transformers and Equipment.  The Contractor shall note that at JPL there are transformers, transformer bushings and other equipment containing PCBs. Working with, handling, maintenance of, packaging, and disposal of PCB-associated parts and equipment shall be done in strict adherence to the JPL Safety Manual and Cal-OSHA and other statutory, regulatory, and local requirements. Actual disposal of packaged hazardous waste will be done by others.

k. Aboveground Storage Tanks. The Contractor shall test all aboveground storage tanks described in Appendix 16.12 per CFR Part 112 – Oil Pollution Prevention, once annually in April each year and when material repairs have been performed. Integrity testing shall be visual combined with ultrasonic leak detection performed and certified by an appropriately licensed individual. 
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