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SECTION 01000—SUMMARY OF WORK

PART I —GENERAL

1.1 SUMMARY

The work to be performed under this project consists of providing the labor, equipment, and
materials to perform "Buildout and Upgrade of Central Emergency Generator System, Generator
3 and 4 Electrical Installation" for the National Aeronautics and Space Administration at the
Dryden Flight Research Center (NASA/DFRC), Edwards, California 93523. All modifications
to existing substations and electrical distribution systems are the responsibility of the contractor.
It is the contractor’s responsibility to supply a complete and functionally operational system.
The work shall be performed in accordance with these specifications and the related drawings.

The work of this project is defined by the plans and specifications contained and referenced
herein. This work specifically includes but is not limited to the following:

Scope of Work - Installation

1. Install all electrical wiring and controls for new generators 3 and 4 to match existing
electrical installation for generators 1 and 2 and in accordance with drawings. Contractor
shall provide as-built details for electrical installation.

2. Install battery charger systems for new generators 3 and 4 to match existing battery charging
equipment and installation for generators 1 and 2. This may require exchange of some
battery charger parts already on-hand. Supply power to new battery chargers from panel and
breakers as shown on drawings. Utilize existing conduits already routed to generators 3 and
4 to field route the new wiring in the most reasonable way possible.

3. Install electrical wiring for fuel/lube systems for new generators 3 and 4 to match existing
installation for generators 1 and 2. Supply power to lube oil heaters and fuel system (day
tanks) from panel and breakers as shown on drawings. Utilize existing conduits already
routed to generators 3 and 4 to field route the new wiring in the most reasonable way
possible. Add any conduits necessary to complete wiring to fuel systems.

4. Install power to new dampers/louvers from panel and breakers as shown on drawings.
Wiring shall be similar to installation to existing dampers/louvers. Utilize existing conduits
already routed to louver areas to field route the new wiring in the most reasonable way
possible. Add any conduits necessary to complete wiring to new dampers/louvers.

5. Install power to jacket water heaters for new generators 3 and 4 from panel and breakers as

shown on drawings. Utilize existing conduits already routed to generators 3 and 4 to field
route the new wiring in the most reasonable way possible.
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10.

11.

Install new neutral grounding resistor and associated parts and wiring for new generators 3
and 4 to match existing installation for generators 1 and 2. Grounding resistors will be
Government Furnished Equipment (GFE).

Install two new switchgear sections, one for generator #3 and one for generator #4, to match
existing generator #1 cubicle design and installation and in accordance with drawings and
existing parts lists. This switchgear will be provided as GFE.

Ground all new switchgear, generators 3 and 4, and any other new equipment to match
existing grounding connections for generators 1 and 2, switchgear and other equipment. See
drawings for additional details. Grounding grid is already existing. Ensure that all
grounding meets National Electrical Code requirements.

Cummins DMC control for the generator and switchgear system shall be modified to make
the control system more similar to a standard Cummins control format. The intent is to try to
make only minor modifications, not major changes or a total overhaul, to the existing
PLC/HMI programming. Any functions in the DMC program that do not currently work
properly (see more details below) shall be modified either in the program or wiring to the
DMC, whatever is necessary, to enable those functions to work properly under all testing and
operational conditions. Specific items to be addressed include, but are not limited to:

e All status points that are critical to system control shall be hardwired into the DMC
system instead of routing through Alstom relay communications channels and cables
(see additional details below, i.e. breaker status “a” contacts should be directly wired
in for all breakers associated with generator system, including breakers in the
substation yard, etc.)

e Remote permissive switch and trip and close arrangements for all the breakers in the
substation yard 12.47 KV switchgear need troubleshooting and modification to
ensure proper operation. Permissive switch status shall be disconnected from Alstom
relays and wired directly into Cummins DMC system. See drawings for additional
details.

e Any DMC inputs that are delayed due to communication cable and relay timing shall
be used only for status and monitoring, not control.

Wire/connect an “a” contact from each feeder breaker in the existing substation yard 12.47
KV switchgear into the Cummins DMC control system and modify program to utilize and
indicate breaker open and closed status using this hardwired point instead of the point
previously routed through the Alstom relays and communication cables. Cummins DMC and
PLC programming shall only use hardwired points for control commands. No inputs that
come through communication channels shall be used for control (communication delays have
caused problems with previous attempts). See drawings for additional details.

Remote permissive switch arrangements for all the breakers in the substation yard 12.47 KV
switchgear need troubleshooting and modification to ensure proper operation. Complete all
wiring and DMC programming of previously started permissive arrangement to make this
function fully operational for each breaker. See drawings and PLC program for additional
details.
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12.

13.

14.

15.

16.

Re-wire contact from new LS1-X breaker charged relay directly to the Cummins DMC
control panel/system instead of through the Alstom relay communication loop for each
feeder breaker in the substation yard 12.47 KV switchgear. Modify DMC programming
accordingly to properly indicate breaker charged status of the feeder breakers. See drawings
and PLC program for additional details. Breaker charged status cannot be derived (without
some significant modifications) from the mains and tie breakers in the substation yard
switchgear because of the different breaker type and control arrangement, so breaker charged
status from these three breakers will not be required for this project.

Specific items to be addressed and corrected, identified during commissioning tests:

e Feeder breakers #4 and #10 status indications on the DMC control display were incorrect.
Showed closed when they were in the open position. Feeder breakers #2 and #3 also
indicate incorrectly. Check wiring and programming and correct. This problem may be
alleviated when breaker status is directly wired into the DMC from the “a” contacts
instead of through the Alstom communications loop.

e Test to switch from source M-1 to M-2 did not work. Check wiring and programming
and correct.

e Test to switch from source M-2 to M-1 did not work. Check wiring and programming
and correct.

e Mode switch Manual operation did not work as expected, must use the computer to finish
switch. Check wiring and programming and correct.

e Circuit breaker PHB was switched from Manual to Auto and the breaker opened. Reason
is believed to be that the nametags were not labeled correctly. Check wiring and
programming and correct.

e Feeder breakers 5, 6 and 7 did not operate in the Auto mode (Load Shed). Check wiring
and programming, submit possible solutions, and correct if possible. It is possible that
this becomes corrected by breaker status improvements.

e Feeder breakers could not be closed by the PLC. Check wiring and programming and
correct. The breaker status improvements should contribute to solution of this problem.

Contractor shall verify that generator building fire alarm logic is in the Fire Alarm Panel
(FAP), and that only one shutdown contact/signal shall go between the FAP and the
generator control PLC to enable generator shutdown. If any programming for this fire alarm
logic is in the generators PLC, it shall be removed and transferred to the FAP.

The 79, 60 and 47 relay devices and associated wiring and time delay relays shall be
removed from the Substation 16 12.47kV switchgear cubicles M1, M2 and MBT. Blank
cover plates shall be installed. See drawings for additional details.

Contractor shall reprogram Alstom relays (Substation 16 12.47kV switchgear) and Cummins

DMC for only one Alstom trip status from each Alstom RLO output. That output shall close
upon any type of trip function programmed into the Alstom relay. Coordinate with NASA
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engineering to verify that new Alstom relay programming incorporates the proper trip
functions and settings based on previous relay coordination study.

17. Contractor shall calibrate any new relays installed as part of this project.

18. Ensure that all electrical wiring and grounding meets National Electrical Code requirements.

19. All switchgear and cable referred to as 12.47 kV shall be rated to 15 kV.
Bid Additives:

None at this time.

1.2 NASA DESIGN CRITERIA

1.2.1 Background: The NASA-Dryden Central Emergency Generator System currently has two
(2) 1.5 MW generators connected to a double-ended 12.47kV substation. The generator system
and building has physical space for two additional generators. NASA-Dryden has procured two
additional generators and associated switchgear. This equipment will be provided as
Government Furnished Equipment (GFE).

1.2.2 General Scope Requirements for “Buildout and Upgrade of Central Emergency Generator
System, Generator 3 and 4 Electrical Installation”

1.2.2.1 Install 2 - 1.5 Megawatt generators and related switchgear, paralleling equipment,
synchronization equipment, associated electrical wiring/equipment and ancillary
mechanical support equipment to increase the total generating capacity of Building 4872
to 6 Megawatts. Mechanical portions of this upgrade project will be installed as part of a
separate contract.

1.2.2.2 Simplify existing generator control system. The upgraded control system will be
simple, reliable, and easy to understand and maintained by factory service technicians

and on-site maintenance personnel.

1.2.3 Bldg 4872/Substation 16 Control System Reprogramming and Hardware Reconfiguration
(additional information for item 1.2.2.2 above)

1.2.3.1 The control system will be a standard Cummins-Onan control schema. Upon loss
of power, all four (4) 1.5SMW generator will, start, synchronize and assume facility load
at Substation 16.

1.2.3.2 Remove existing automatic load shedding software routines. The 12.47KV branch
feeders at Substation 16 will not be part of the controls decision-making process. Only
Feeders 5, 6, and 7 (Thermostructures/heat soak) will be disconnected upon loss of SCE
power (normal power) and reconnected when SCE power is re-gained. The final contract
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shall either modify existing PLC programming (preferred) or completely re-write PLC
program.

1.2.3.3 The operation of the control system will remain essentially as defined in the
original specifications “Rehabilitation and Modification of Central Emergency
Generator System, NASA-Dryden, EDM-1644, dated 05/24/02, Section 16344”. The
following sub-sections will be omitted:

1.2.3.3.1 Section 16344, 2.1.2.7 “Automatic Priority Load Control” — remove.
1.2.3.3.2 Section 16344, 2.1.2.8 “Automatic Operation — Fault Isolation”
1.2.3.3.3 Section 16344, 2.1.2.9 “Automatic Operation — Single Phased Source
1.2.3.3.4 Section 16344, 2.1.2.10 “Automatic Operation — Faulted Bus”

The protective relays on individual breakers will provide fault protection and isolation.
The PLC shall not be used to reclose on fault conditions. Existing graphics interface
shall be re-programmed to accommodate deletions and changes.

1.2.3.4 The Quantum PLC will interactively make decisions only based on the status of
12.47KV M1, M2 and TIE breakers. These breakers/status are currently hardwired to
Quantum PLC. Existing Current and Voltage from M1 and M2 will also be used as
inputs and are currently hard-wired.

1.2.3.5 There are three third party network loops that provide translated data to the
Quantum PLC. After this upgrade is completed, these network loop interfaces to
Quantum PLC shall only be used for monitoring. All programming using these networks
for control input or output shall be removed.

1.2.3.5.1 Sub 16 GEC-Alstom relays — PLC and HMI programming (for these
devices) that uses this network data for control should be changed to monitoring
only. Existing hardwired trip and health status inputs for these relays may remain
in the program only for display/monitoring (no control).

1.2.3.5.2 Sub 16 NEXUS relays — PLC and HMI programming (for these devices)
that uses this network data for control should be changed to monitoring only.

1.2.3.5.3 Bldg 4872 GEC-Alstom relays — PLC and HMI programming (for these
devices) that uses this network data for control should be changed to monitoring
only. Existing hardwired status inputs for these relays may remain in the program
only for display/monitoring (no control).

1.2.4 Additional Hardware Modifications

1.2.4.1 Upon activation of permissive override switches, all manual breaker functions
shall be restored, including pistol grip operation.

1.2.4.2 Ensure proper operation of Quantum Hot-swap computer or remove this
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capability.

1.2.5 References
1.2.5.1 Original Facility Requirements Document (FRD) “Rehabilitation and
Modification of Central Emergency Generator System, NASA-Dryden”

1.2.5.2 Rehabilitation and Modification of Central Emergency Generator System, NASA-
Dryden, EDM-1644

1.2.5.3 Rehabilitation and Modification of Central Emergency Generator System, NASA-
Dryden, Various As-builting documentation

1.2.5.4 Various documentation of wiring systems

1.3 PROJECT PHASES

The contractor shall perform the work in, and provide scheduling for four (4) distinct 'phases' of
the project. After completion of each phase of construction, a final inspection will be performed
by the Government prior to work commencing in the next phase. Once the work in one phase is
completed and accepted by the Government, the Contractor will be issued a Notice to Proceed
for the next phase establishing start and completion dates reflecting the number of days allowed
per phase as shown in Paragraph 1.4 " Phased Construction Schedule".

The order of phase execution is:

1-Field Investigation

2-Submittal and Scheduling Phase
3-Construction and Installation Phase
4-Documentation submittals

1.3.1 Field investigation: Includes the site verification and location of work area, storage
areas, conduit and wiring routing, switchgear layouts and details, etc. The Contractor
shall submit a formal 'differing site conditions' report to the Contracting Officer for
review. When all conditions have been satisfied the C.O. may issue a Notice to Proceed
to Phase two (2) 'Design Submittal Phase'.

1.3.2 Submittal and Scheduling phase: Includes the submittal of all major components,
material, design drawings showing specific installation, proposed programming and
control changes, and a detailed construction schedule minimizing outages required to
complete the project. The contractor must have an approved construction schedule prior
to commencing any site work. Guideline notes for the construction schedule are included
on the drawings. Upon approval of all required submittals, the C.O. may issue a NTP to
Phase three (3) 'Construction and Installation'.
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1.3.3 The Construction and Installation shall be sequenced with other area projects to
ensure minimum customer impact. Construction includes the installation of all electrical
wiring, connections, equipment and programming additions and changes for the addition
of new generators 3 and 4 to the existing generator system at Sub 16, and installation of
all approved components, wiring, terminations, testing and operations to complete an
operational system.

1.3.4 Documentation Submittals: The contractor is responsible for correcting all changes
(as build drawings) that may have occurred during construction and providing final
submittals and contract drawings with all corrections. Contractor shall validate and
submit formal as build drawings and Operations & Maintenance (O&M) manuals and
Training curriculum & lesson plans for approval. All as build drawings shall be delivered
in electronic media, in AutoCAD R 14 format with all entities in model space and all
external references blinded to the drawing. Each drawing will be autonomous containing
all block, functions, macros and entities.

1.3.5 Base Bid

The contract is structured with the scope of work described in Section 1.1 above as all
base bid work.

1.4 SUBMITTALS

All submittals shall be supplied in accordance with Section 01330 "Submittal Procedures" in
sufficient detail to show full compliance with the specification:

SD-18 Records

Sequence Plan and Procedures shall be submitted in accordance with Paragraph 1.6 “PHASE
CONSTRUCTION SCHEDULE * of this section. The Construction progress
schedule/sequence plan shall be submitted and continually updated as necessary.

1.5 CONTRACT DOCUMENTS

The following drawings and documents accompany this specification and are a part thereof:

a. Drawings: " Buildout and Upgrade of Central Emergency Generator System",
(Drawing Number) sheets T-1, A-2, M-7 and E-1 through E-48.

b. Reference Documents:

(1). NASA Substation 16 diagrams and schematics, existing as-built drawings for
Emergency Generator System.
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Five sets of contract drawings, documents, and specifications will be furnished to the Contractor
without charge. One copy of the Reference document(s) will be furnished after contract award.
The Contractor shall immediately check furnished drawings and documentation and notify the
Government of any discrepancies.

1.6 PHASED CONSTRUCTION SCHEDULE

The contractor will commence and complete all work within the overall project schedule of 170
days. Liquidated damages (LDs) will be assessed for Contractor delays in the amount of $128.00
per day.

The following reflects the number of calendar days that will be allowed.

Task Calendar Days
NTP-Mobilize Site 021
Field Investigation Phase 010
Submittal and scheduling 030
Construction/installation Phase 1 95
Documentation (Asbuilts, O&M Manuals) 014
Total 170

1.7 WORK HOURS

All work that can performed without adversely affecting the NASA facilities operation shall
normally be performed during normal duty hours, which are from 07:30a.m. to 04:00p.m.
Normal duty hours are defined in Section 01010 "Standard Requirements" Paragraph 1.8
"Normal Duty Hours". Work may be scheduled outside normal working hours, on Weekends and
Government holidays on a case by case need basis, however the Contractor must obtain approval
from the Contracting Officer fourteen (14) days in advance to work on weekends or holidays.
Work that requires a power outage or that may interfere with normal on-going work by NASA
and other contractors must be performed outside normal duty hours at no additional cost to the
government.

The Contractor shall allow for a maximum of ten (10) days per year where construction activity
is not permitted because NASA facilities are closed.

1.8 GOVERNMENT-FURNISHED PROPERTY

Government Furnished Equipment (GFE) to be installed by the contractor for this contract
includes generators 3 and 4 and generator local control panels. GFE will include generator
grounding resistors and new switchgear cubicles for generators 3 and 4. The Contractor will be
held responsible for the correct, safe and efficient operation of the equipment that will require
the services of experienced and qualified Electricians. The Contractor will be responsible for all
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installation, anchoring, bus work, grounding, control wiring, power cable connections and
terminations, and testing of this equipment.

1.9 REUSED MATERIAL, EQUIPMENT

All material and equipment that may be reused is designated on the drawings. All equipment or
components removed by this contract shall be turned over to the Contracting Officer who may at
his option require the contractor to remove from the site with proper disposal (Ref. Section
01010 Para 1.1.7 SALVAGE MATERIAL AND EQUIPMENT).

1.10 REQUIRED OPERATIONAL TEMPORARY EQUIPMENT

The Contractor is responsible for providing electrical, pneumatic, and other power utilities,
including telephones, to operate all equipment necessary to complete the project (Ref. 01010
Para 1.13 TEMPORARY UTILITIES). The contractor may however utilize existing electrical
power where available and as appropriate and approved by the contracting officer. A formal
request 1s required for specific connection to Government facilities.

1.11 PROPRIETARY EQUIPMENT, MATERIALS, SYSTEMS

There are no known proprietary products required by this contract with the exception of parts to
match existing generator installation and equipment.

1.12 PROGRESS SCHEDULE

Reference: Section 01010 STANDARD REQUIREMENTS Paragraph 1.5 (PROGRESS
SCHEDULE).

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION (Not Applicable)

END OF SECTION 01000
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SECTION 01010—STANDARD REQUIREMENTS

PART I —GENERAL

1.1 SUMMARY

The requirements of this section apply to, and are a component part of, each section of the
specifications. The following are standard requirements in construction contracts at the National
Aeronautics and Space Administration Dryden Flight Research Center (DFRC).

1.2 REFERENCES (Not Applicable)

1.3 SUBMITTALS

The following shall be submitted in accordance with Section 01330 "Submittal Procedures" in
sufficient detail to show full compliance with the specification:

SD-01 Preconstruction Submittals

Progress Schedule shall be submitted in accordance with Paragraph 1.5
"PROGRESS SCHEDULE".

Schedule of Prices shall be submitted in accordance with Paragraph 1.6
"SCHEDULE OF PRICES".

SD-06 Test Reports

Daily Report to the Inspector shall be submitted in accordance with Paragraph 1.4
"DAILY REPORT TO THE INSPECTOR".

The following shall be submitted in accordance with Paragraph 1.18 "STARTING
OF SYSTEMS":

Test Procedures
Functional Test Report
SD-07 Certificates

Contractor's Invoice shall be submitted in accordance with Paragraph 1.7
"CONTRACTOR'S INVOICE".

Salvage Material Records shall be submitted in accordance with Paragraph 1.17
"SALVAGE MATERIALS AND EQUIPMENT".

SD-10 Operation and Maintenance Data
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Operation and Maintenance Manuals shall be submitted in accordance with
Paragraph 1.20 "OPERATION AND MAINTENANCE DATA".

The following shall be submitted in accordance with Paragraph 1.20
"OPERATION AND MAINTENANCE DATA"™:

Preventive Maintenance and Inspection Instructions
Posted Instructions
SD-11 Closeout Submittals

As-Built Drawings shall be submitted in accordance with Paragraph 1.21 "AS-
BUILT DRAWINGS".

1.4 DAILY REPORT TO THE INSPECTOR

The Contractor shall deliver to the Contracting Officer a "Daily Report to the Inspector” on a
form furnished by the Contractor. The form shall be completed daily and delivered to the
Contracting Officer by 10:00 am on the next work day. Data to be reported shall include:

Number of hours worked for the day.

Cumulative total of hours worked on the contract.

Number of workers by classification for the day.

Work activities completed for the day.

The move-on and move-off of construction equipment during the day, and
whether furnished by the Contractor, Subcontractors, or the Government.
Material and equipment delivered to the site during the day.

Any significant events on the site during the day.

o po ow

g ™

1.5 PROGRESS SCHEDULE

The Contractor shall prepare and submit to the Contracting Officer for approval a practicable
schedule showing the order in which the Contractor proposes to perform the work, and the dates
on which the Contractor contemplates starting and completing the major salient features of the
work, including acquiring materials and equipment. The schedule shall be in the form of a
progress chart of suitable scale to indicate appropriately the percentage of work scheduled for
completion by any given date during the period. The Contractor shall:

a. Submit the progress chart in three copies to the Contracting Officer for approval
no later than 15 days after notice to proceed.

b. Prepare the progress chart in the form of a bar chart utilizing a comparable format
acceptable to the Contracting Officer.

c. Include no less than the following information on the progress chart:
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1. Break out by major headings for primary work activity.
A line item break out under each major heading sufficient to track the
progress of the work.

3. A line item showing final contract tasks which include punch list, clean-
up, O&M data, and As-Built drawings.

4. The estimated cost and percentage weight of total contract cost for each
line item on the chart. This shall be consistent with the Schedule of Prices.

5. Separate line items for submittal preparation and reviews. These shall be

consistent with the "Schedule of Submittals" required in Section 01401,
"QUALITY CONTROL". Submittal preparation and reviews are to show
no associated costs.

6. Separate line items for mobilization and demobilization.

d. Update the progress schedule in 3 copies every 30 days throughout the contract
performance period. The updated schedule shall be submitted with the monthly
payment request.

1.6 SCHEDULE OF PRICES

Within 15 days after notice to proceed, the Contractor shall submit, for approval by the
Contracting Officer, on a form furnished by the Contractor, a Schedule of Prices consisting of a
detailed cost breakdown of the contract price for each definable feature of work. This shall
include work item quantities, unit material and labor costs, and extended sub-totals. Unit costs
shall include all project overhead and profit. Line items for Bonds, Mobilization and
Demobilization are allowable. All cost items shall be accurate and reasonable and reflect pricing
figures from the subcontractors actually performing the various items of work. Progress
payments shall be evaluated and paid from the approved Schedule of Prices.

1.7 CONTRACTOR'S INVOICE

Requests for payment in accordance with the terms of the contract shall consist of:

a. The Contractor's invoice on the form furnished by the Contracting Officer for this
purpose, shall show in summary form the basis for arriving at the amount of the
invoice.

b. The contract performance statement on the form furnished by the Contractor for this
purpose and consistent with the approved Schedule of Prices, shall show in detail the
estimated cost percentage of completion and value of completed performance for
each definable feature of work. The format, content, and number of copies required
will be prescribed by the Contracting Officer and will be subject to his/her approval.

No separate payments will be made for protection efforts necessitated by the safety provisions.

1.8 NORMAL DUTY HOURS
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Normal duty hours for the Dryden Flight Research Center are from 7:30 am to 4:00 pm, Monday
through Friday excluding holidays. The Contractor shall work during normal duty hours or
outside normal duty hours as described in Section 01000 "SUMMARY OF WORK" Paragraph
1.6 "WORK HOURS". Requests to work outside the specified work hours shall require written
approval from the Contracting Officer fourteen (14) days in advance of the proposed work
period.

1.9 SPACE SHUTTLE MISSION

During Space Shuttle Mission landing dates at NASA/DFRC, Contract work on the site shall be
restricted. During Space Shuttle Mission turn-around at NASA/DFRC, the Contractor may
resume work, except for work on utilities which supply the Shuttle Area (Area 'A') or on utilities
which are related to Space Shuttle activities.

In the event of an occasional shuttle landing at Edwards/DFRC the Contractor shall be required
to suspend on-site construction work for the period of the shuttle turnaround (usually about 5
days). Primary landing site for most shuttle missions is Cape Canaveral, Florida, but
Edwards/DFRC is always a stand-by secondary landing site. The Contractor shall be given at
least 3 days advance notice of possible landing dates; and only about 3 hours notice of actual
landing notification.

Space Shuttle landing schedules are subject to change and information can be obtained from the
Contracting Officer. Upon written request to the Contracting Officer, the Contractor will receive
time extensions for all Space Shuttle Landing delays.

1.10 PROJECT MEETINGS

1.10.1 Preconstruction Conference

The Contractor shall attend a preconstruction conference scheduled by the Contracting Officer.
Work shall not commence prior to the conference. Discussion shall address project orientation,
personnel contact, safety issues, permits, deficiencies, and the location of the Contractor's office.
Contractor shall provide at the meeting a safety plan that follows the outline of specification
section 01411 — General Safety Requirements, specific to NASA Dryden.

1.10.2 Weekly Project Meetings

The Contractor shall attend weekly project meetings scheduled by the Government. Discussion
shall address safety issues, quality control, submittals, progress schedule, schedule of submittals,
as-built drawings, deficiencies, material delivery, permits, equipment delivery, invoices,
potential factors of delay, request for information (RFIs), changes, and functional tests.

1.11 OCCUPANCY OF PREMISES
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The buildings will be occupied during performance of work under this Contract. Before work is
started, the Contractor shall arrange with the Contracting Officer a sequence of procedure, means
of access, space for storage of materials and equipment, and use of approaches, corridors, and
stairways. Government personnel will be allowed in the construction area to perform routine or
emergency maintenance on building systems and equipment. This includes communication,
electrical, mechanical, and fire protection systems.

1.12 TEMPORARY UTILITIES

Contractor shall provide temporary utilities required for construction. Materials may be new or
used, shall be adequate for the required usage, shall not create unsafe conditions, and shall not
violate applicable codes and standards.

1.12.1 Electricity
Contractor will have access to electrical power in the generator building.
1.12.2 Water

Contractor shall make connections to existing facilities to provide water for construction
purposes. Water used will be furnished by the Government.

1.12.3 Telephone Service

The Contractor shall provide telephone service for Contractor use. The Contractor shall pay costs
of service. The Contractor shall coordinate with the Contracting Officer and NASA/DFRC
telecommunications, at (661) 258-6100, to allow system coordination for emergency 911
services.

1.12.4 Sanitary Facilities
The Contractor shall provide temporary sanitary facilities and shall service, clean, and maintain
these facilities and enclosures. Temporary facilities shall be removed from the site at the

completion of the work.

1.13 TEMPORARY STRUCTURES

Contractor-owned or leased trailers and temporary structures, where telephone service is
installed and connected to 911 emergency system, shall be identified by Government assigned
numbers. The required building number shall be furnished by the Government. The required
building number shall be displayed on the structure on signs having brilliant blue background,
white numbers, and of dimensions 18 inches by 36 inches. The signs shall be displayed on two
sides of the structure at the upper left corner. The Contractor shall apply the number to the
trailers within 14 days of placement, or sooner, if directed by the Government.
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1.14 TRAFFIC PROVISIONS

The Contractor shall conduct operations in a manner that will not close any thoroughfare, or
interfere in any way with traffic on railways or highways, except with written permission of the
Contracting Officer. Contractor shall provide, erect, and maintain, at his own expense, lights,
barriers, signals, passageways, detours, signs, and other traffic devices that may be required.
Other than the above restrictions, the Contractor may move oversized and/or slow moving
vehicles to the worksite provided all requirements of the State Highway Department have been
met.

1.15 CONFORMANCE TO REFERENCED SPECIFICATIONS

Wherever in the various Sections of these specifications, material or equipment to be furnished
or work to be done is required to conform to Federal Specifications, IEEE, NEC, NESC, ASTM,
AISC, ACI, SAE, or any other generally recognized authority, the latest revised edition of such
specification in effect on the date of the solicitation shall apply.

1.16 MATERIAL AND EQUIPMENT

Shipments shall be addressed to the Contractor who shall be responsible for their receipt,
unloading, handling, and storage at the site. The Government will not accept deliveries on behalf
of the Contractor or Subcontractors or assume responsibility for security of materials, equipment,
or supplies delivered to the site. The Contractor shall not have any material or equipment
deliveries made to the DFRC shipping and receiving warehouse. The Contractor shall use the
following address:

[Name of Contractor's firm or company]

P.O.C. [Name of Contractor's superintendent or other employee]
[Project title]

Dryden Flight Research Center

Edwards, CA 93524

The Contractor shall protect and preserve materials, supplies, and equipment of every
description, including property that may be Government-furnished or Government-owned.
Material to be salvaged and reinstalled by the Contractor shall be protected during removal and
stored to prevent damage. Only material and construction equipment designated for performance
of contract work may be stored at the construction site or located in Government-controlled
areas.

Materials and equipment to be provided under this contract shall be standard catalogue products
of manufacturers regularly engaged in the manufacture of the products. Material and equipment
shall be installed in accordance with the requirements of the contract drawings and approved
recommendations of the manufacturers.

1.17 SALVAGE MATERIALS AND EQUIPMENT
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All items of materials designated by the Contracting Officer to be salvaged shall remain the
property of the Government. Salvage items shall be marked, segregated, itemized, delivered, and
off-loaded by the Contractor at the storage area near Building 4876.

The Contractor shall maintain adequate property control records for all materials or equipment
designated as salvage. These records may be in accordance with the Contractor's system of
property control, if approved by the Contracting Officer. The Contractor shall be responsible for
adequate storage and protection of salvaged materials and equipment and shall replace, at no cost
to the Government, salvage materials and equipment broken or damaged during salvage
operations.

1.18 STARTING OF SYSTEMS

The Contractor shall perform formal functional tests with full documentation using the approved
recording form. Test procedures and recording form that document the test steps shall be
submitted for approval to the Contracting Officer twenty one (21) calendar days prior to the
proposed test date. The procedure shall consist of step by step instruction to verify system
parameters, components, and functions.

The Contractor shall perform an "in-house" test to verify that the system and components have
been properly installed and are functioning properly. Test shall be performed in the presence of
the Contracting Officer. Test shall be completed and found acceptable when one full test has
been performed without component or system malfunction. The contractor shall submit a
Functional Test Report documenting the actual steps and results of the test.

1.19 GOVERNMENT INSPECTION

Government in-process and end-item inspections will be performed at the construction site and
at the Contractor's or subcontractor's facility by a designated Government representative to
assure compliance with the contract requirements, drawings, and technical specifications. The
extent of such inspection will depend upon the level of quality and workmanship of the items.
The Contractor shall notify the Contracting Officer of scheduled inspections a minimum of 48
hours prior to such scheduled inspections.

The Contractor shall give 24-hour advance notice to the Contracting Officer of the date when the
contract work will begin at the site to allow coordination with the inspection staff. Should the
Contractor unexpectedly suspend work at any time prior to completion of the contract, the
Contractor shall notify the Contracting Officer as soon as possible. If work is suspended for 3
days or longer, the Contractor shall not resume work without notifying the Contracting Officer
24-hours in advance. (See also Section entitled "QUALITY CONTROL", Paragraph entitled
"Government Inspections and Tests".)

1.20 OPERATION AND MAINTENANCE DATA

Submit five copies of the manufacturers' operation and maintenance (O&M) data for the
components, assemblies, subassemblies, attachments, and accessories specified herein. Submit
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O&M data which is specifically applicable to this contract and a complete and concise depiction
of the provided equipment or product. Present information in sufficient detail to clearly explain
user O&M requirements at the system, equipment, component, and subassembly level. Submit
data specified for a given item within 30 calendar days prior to testing the system involved. List
personnel hazards and equipment or product safety precautions for all operating conditions.
Submit in accordance with section entitled "SUBMITTALS".

Preventive Maintenance and Inspection Instructions shall be submitted by the Contractor with
schedules that state when systems should be retested. Included shall be procedures for preventive
maintenance, inspection, adjustment, lubrication and cleaning necessary to minimize corrective
maintenance and repairs. The instructions shall inform operators how to check out, troubleshoot,
repair, and replace components of the system. Instructions shall include electrical and
mechanical schematics and diagrams and diagnostic techniques necessary to enable operation
and troubleshooting of the system after acceptance.

Posted Instructions shall be submitted by the Contractor with labels, signs, and templates of
operating instructions that are required to be mounted near the product for normal safe
operations. Include a control sequence for each of these following operations: startup, shutdown,
and post shutdown. Include a list of environmental conditions (temperature, humidity, and other
relevant data) which are best suited for each product or piece of equipment and describe
conditions under which equipment should not be allowed to run. Include lubrication data.

Operation and Maintenance Manuals shall be submitted by the Contractor and shall be consistent
with the manufacturer's standard brochures, schematics, printed instructions, general operating
procedures, and safety precautions. Information shall be bound in manual format and grouped by
technical sections. Caution and warning indications shall be clearly labeled.

1.21 AS-BUILT DRAWINGS

1.21.1 Red-Marked Prints

The Contractor shall maintain at the jobsite one set of full-size contract drawings, marked in red
to show any deviations which have been made from the contract drawings, including buried or
concealed construction and utility features revealed during the course of construction. Record the
horizontal and vertical location of all buried utilities that differ from the contract drawings.
These red-marked drawings shall be available for review by the Contracting Officer's Technical
Representative at all times. Upon completion of the work, deliver the red-marked sets of prints to
the Contracting Officer. Requests for partial payments will not be approved if the red-marked
drawings are not current.

1.21.2 Electronic As-Builts (AutoCAD)
Request for final payment will not be approved until the completed As-Built Drawings are

delivered to the Contracting Officer and approved. The Contractor shall deliver to the
Contracting Officer completed As-Built drawings in electronic format; AutoCAD 2002 with all

STANDARD REQUIREMENTS 01010-8 of 9



entities in model space and all external references bound to each drawing. Each drawing shall be
autonomous with all blocks, macros, functions and entities.

1.22 WARRANTY OF CONSTRUCTION

In addition to any other warranties in this contract, the Contractor warrants that work performed
under this contract conforms to the contract requirements and is free of any defect in equipment,
material, or design furnished, or workmanship performed by the Contractor or any subcontractor
or supplier at any tier. This warranty shall continue for a period of one year from the date of final
acceptance of the work. If the Government takes possession of any part of the work before final
acceptance, this warranty shall continue for a period of one year from the date the Government
takes possession.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION (Not Applicable)

END OF SECTION 01010
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SECTION 01330—SUBMITTAL PROCEDURES 05/04

PART 1 GENERAL

1.1 SUMMARY

Requirements of this Section apply to, and are a component part of, each section of the
specifications.

1.2 REFERENCES

Not Used

1.3 SUBMITTALS

A standard transmittal form provided by the Government shall be used to transmit each
submittal.

Submittal Description (SD): Drawings, diagrams, layouts, schematics, descriptive literature,
illustrations, schedules, performance and test data, and similar materials to be furnished by the
Contractor explaining in detail specific portions of the work required by the contract.

The following items, SD-01 through SD-11, are descriptions of data to be submitted for the
project. The requirements to actually furnish the applicable items will be called out in each
specification.

However, as a minimum, provide test reports, installation, operation and maintenance submittals
and manuals as original data bound in three ring binders. Equipment actually installed will be
clearly marked.

Provide only those submittals considered critical to assure quality and compliance to the contract
as "approval" processing and are indicated with a "G." All other submittals include are for
record only.

SD-01 Preconstruction Submittals
Submittals which are required prior to a notice to proceed on a new contract. Submittals
required prior to the start of the next major phase of the construction on a multi-phase
contract. Schedules or tabular list of data or tabular list including location, features, or other

pertinent information regarding products, materials, equipment, or components to be used in
the work, submitted prior to contract notice to proceed or next major phase of construction.

SD-02 Shop Drawings
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Submittals which graphically show relationship of various components of the work,
schematic diagrams of systems, detail of fabrications, layout of particular elements,
connections, and other relational aspects of the work.

SD-03 Product Data

Data composed of catalog cuts, brochures, circulars, specifications and product data, and
printed information in sufficient detail and scope to verify compliance with requirements of
the contract documents.

SD-04 Samples

Samples, including both fabricated and unfabricated physical examples of materials,
products, and units of work as complete units or as portions of units of work.

SD-05 Design Data

Design calculations, mix design analyses, or other data, written in nature, and pertaining to a
part of the work.

SD-06 Test Reports

Written reports of a manufacturer's findings of his product during field inspections, attesting
that the products are installed in accordance with the manufacturer's installation instructions,
shop drawings, or other manufacturer's requirements. Written reports by a general contractor
or his subcontractors including daily logs reporting on the progress of daily activities or
attesting that the work has been installed in accordance with the contract plans and
specifications.

SD-07 Certificates

A document, required of the Contractor, or through the Contractor by way of a supplier,
installer, manufacturer, or other Lower Tier Contractor, the purpose of which is to further the
quality or orderly progression of a portion of the work by documenting procedures,
acceptability of methods or personnel, qualifications, or other verification of quality.

Statements signed by responsible officials of a manufacturer of a product, system, or material
attesting that the product, system or material meet specified requirements. Statements must
be dated after the award of this contract, name the project, and list the specific requirements
which it is intended to address.

SD-08 Manufacturer's Instructions
Preprinted material describing installation of a product, system, or material, including special

notices and material safety data sheets, if any concerning impedances, hazards, and safety
precautions.

SUBMITTAL PROCEDURES 01330-2 of 10



SD-09 Manufacturer's Field Reports

A written report which includes the findings of a test made at the job site, in the vicinity of
the job site, or on a sample taken from the job site, on a portion of the work, during or after
installation. Report must be signed by an authorized official of a testing laboratory or agency
and must state the test results; and indicate whether the material, product, or system has
passed or failed the test.

SD-10 Operation and Maintenance Data
Data intended to be incorporated in an operations and maintenance manual.

SD-11 Closeout Submittals
Special requirements necessary to properly close out a construction contract. For example,
as-built record drawings, manufacturer's help and product lines necessary to maintain and
install equipment. Also, submittal requirements necessary to properly close out a major

phase of construction on a multi-phase contract.

1.4 PREPARATION

1.4.1 Marking
Prepare, review and stamp with Contractor's approval all specified submittals.

Permanently mark each submittal to identify it by contract number; transmittal date;
Contractor's, Subcontractor's, and supplier's name, address(es) and telephone number(s);
submittal name; specification or drawing reference; and similar information to distinguish it
from other submittals. Submittal identification shall include space to receive the review action
by the Contracting Officer.

1.4.2 Drawing Format

Drawing submittals shall be prepared on translucent, reproducible sheets, not less than 8-1/2 by
11 inches nor larger than 30 by 42 inches in size, except for full size patterns or templates.
Drawings shall be prepared to accurate size, with scale indicated, unless other form is required.
Drawing reproducibles shall be suitable for microfilming and reproduction on the Diazo or
Ozalid machines and shall be of a quality to produce clear, distinct lines and letters. Drawings
shall have dark lines on a white background.

Copies of each drawing sheet shall have the following information clearly marked thereon:

a. Job name, which shall be the general title of the contract drawings.

b. Date of the drawings and revisions.
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¢. Name of Contractor.
d. Name of Subcontractor.
e. Name of the item, material, or equipment detailed thereon.

f. Submittal number (e.g., first submittal to last submittal) in a uniform location adjacent to
the title block.

g. Specification section to which submittal applies.

h. Government contract number shall appear in the margin, immediately below the title
block.

Drawings shall be numbered in logical sequence. Contractor may use his own number system.
Each drawing shall bear the number of the submittal in a uniform location adjacent to the title
block. Government contract number shall appear in the margin, immediately below the title
block, for each drawing.

A blank space, no smaller than 3 inches shall be reserved on the right hand side of each sheet for
the Government disposition stamp.

1.4.3 Data Format

Required data submittals for each specific material, product, unit of work, or system shall be
collected into a single submittal and marked for choices, options, and portions applicable to the
submittal. Marking of each copy of product data submitted shall be identical. Partial submittals
will be accepted for expedition of construction effort.

1.4.4 Samples

Samples shall be physically identical with the proposed material or product to be incorporated in
the work, fully fabricated and finished in the specified manner, and full scale. Where variations
in color, finish, pattern, or texture are inherent in the material or product represented by the
sample, multiple units of the sample, showing the near-limits of the variations and the "average"
of the whole range (not less than 3 units), shall be submitted. Each unit shall be marked to
describe its relation to the range of the variation. Where samples are specified for selection of
color, finish, pattern, or texture, the full set of available choices shall be submitted for the
material or product specified. Sizes and quantities of samples shall represent their respective
standard unit.

1.5 SUBMISSION REQUIREMENTS

1.5.1 Schedules
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Within 15 calendar days of notice to proceed, provide, for approval by the Contracting Officer,
the following schedule of submittals:

a. A schedule of shop drawings and technical submittals required by the specifications and
drawings. Indicate the specification or drawing reference requiring the submittal; the
material, item, or process for which the submittal is required; the "SD" number and
identifying title of the submittal; the Contractor's anticipated submission date and the
approval need date.

b. A separate schedule of other submittals required under the contract but not listed in the
specifications or drawings. Schedule will indicate the contract requirement reference; the
type or title of the submittal; the Contractor's anticipated submission date and the approved
need date (if approval is required).

c. Submittals called for by the contract documents will be listed on one of the above
schedules. If a submittal is called for but does not pertain to the contract work, the
Contractor shall include the submittal in the applicable schedule and annotate it "N/A" with a
brief explanation. Approval of the schedules by the Contracting Officer does not relieve the
Contractor of supplying submittals required by the contract documents but which have been
omitted from the schedules or marked "N/A".

d. Re-submit copies of both schedules and annotate monthly by the Contractor with actual
submission and approval dates. When all items on a schedule have been fully approved, no
further re-submittal of the schedule is required.

1.5.2 Drawings Submittals

Submit one translucent reproducible copy(s) and five blackline or blueline opaque print(s) of
each drawing. Two prints, marked with review notations by the Contracting Officer, will be
returned to the Contractor. All required installation, fabrication and connection drawings shall
be submitted and approved prior to the start of work detailed on these drawings.

1.5.3 Data Submittals

Submit six complete sets of indexed and bound product data. Two sets, marked with review
notations by the Contracting Officer, will be returned to the Contractor.

1.5.4 Samples

Submit one set of identified samples. A copy of the transmittal form, marked with review
notations including selections by the Contracting Officer, will be returned to the Contractor.

Samples that are intended or permitted to be returned and actually incorporated in the work are
so indicated in the individual technical sections. These samples will be returned to the
Contractor, at his expense, to be clearly labeled, with installation location recorded. Samples
shall be in undamaged condition at the time of installation.
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Where mockups and similar large samples are required by individual technical sections, it is
recognized that these are a special type of sample which cannot be readily "transmitted" as
specified for submittal of samples. Otherwise, and except as indicated in the individual technical
sections, the requirements for samples shall be complied with and a transmittal form shall be
processed for each mockup, to provide a record of the activity.

1.6 GOVERNMENT’S REVIEW

1.6.1 Review Notations

Contracting Officer will review submittals and provide pertinent notation within 15 calendar
days after date of submission. Submittals will be returned to the Contractor with the following
notations:

a. Submittals marked "approved" authorize the Contractor to proceed with the work covered.

b. Submittals marked "approved as noted" authorize the Contractor to proceed with the work
covered provided he takes no exception to the corrections. Notes shall be incorporated prior
to submission of the final submittal.

c. Submittals marked "return for correction" require the Contractor to make the necessary
corrections and revisions and to re-submit them for approval in the same routine as before,
prior to proceeding with any of the work depicted by the submittal.

d. Submittals marked "not approved" or "disapproved" indicate noncompliance with the
contract requirements and shall be re-submitted with appropriate changes. No item of
requiring a submittal shall be accomplished until the submittals are approved or approved as
noted.

e. Contractor shall make corrections required by the Contracting Officer. If the Contractor
considers any correction or notation on the returned submittals to constitute a change to the
contract drawings or specifications; notice as required under the clause entitled, "Changes"
shall be given to the Contracting Officer. Approval of the submittals by the Contracting
Officer shall not be construed as a complete check, but will indicate only that the general
method of construction and detailing is satisfactory. Contractor shall be responsible for the
dimensions and design of connection details and construction of work. Failure to point out
deviations may result in the Government requiring rejection and removal of such work at the
Contractor's expense.

f. If changes are necessary to approved submittals, the Contractor shall make such revisions
and submission of the submittals in accordance with the procedures above. No item of work
requiring a submittal change shall be accomplished until the changed submittals are
approved.

1.6.2 Sample Approval
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Furnish, for the approval of the Contracting Officer, samples required by the specifications or by
the Contracting Officer. Shipping charges shall be paid by the Contractor. Materials or
equipment requiring sample approval shall not be delivered to the site or used in the work until
approved in writing by the Contracting Officer.

Each sample shall have a label indicating:
a. Name of project
b. Name of Contractor
c. Material or equipment
d. Place of origin
e. Name of producer and brand
f. Specification section to which samples applies

g. Samples of furnished material shall have additional markings that will identify them under
the finished schedules.

Contractor shall submit to the Contracting Officer two samples of materials where samples are
requested. Transmit to the Contracting Officer with each sample a letter, original and two
copies, containing the above information.

Approval of a sample shall be only for the characteristics or use named in such approval and
shall not be construed to change or modify any contract requirements. Before submitting
samples, the Contractor shall assure that the materials or equipment will be available in
quantities required in the project. No change or substitution will be permitted after a sample has
been approved.

Materials and equipment incorporated in the work shall match the approved samples. If
requested, approved samples, including those which may be damaged in testing, will be returned
to the Contractor, at his expense, upon completion of the contract. Samples not approved will
also be returned to the Contractor at its expense, if so requested.

Failure of any materials to pass the specified tests will be sufficient cause for refusal to consider,
under this contract, any further samples of the same brand or make of that material. Government
reserves the right to disapproved any material or equipment which previously has proved
unsatisfactory in service.

Variations from contract requirements shall be specifically pointed out in transmittal letters.

Failure to point out deviations may result in the Government requiring rejection and removal of
such work at no additional cost to the Government.
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Samples of various materials or equipment delivered on the site or in place may be taken by the
Contracting Officer for testing. Samples failing to meet contract requirements will automatically
void previous approvals. Contractor shall replace such materials or equipment to meet contract
requirements.

Approval of the Contractor's samples by the Contracting Officer shall not relieve the Contractor
of his responsibilities under the contract.

1.7 PROGRESS SCHEDULE

1.7.1 Bar Chart

a. Submit the progress chart, for approval by the Contracting Officer, at the Preconstruction
Conference in one reproducible and 4 copies.

b. Prepare the progress chart in the form of a bar chart utilizing form "Construction Progress
Chart" or comparable format acceptable to the Contracting Officer.

c. Include no less than the following information on the progress chart:
(1) Break out by major headings for primary work activity.

(2) A line item break out under each major heading sufficient to track the progress of the
work.

(3) A line item showing contract finalization task which includes punch list, clean-up and
demolition, and final construction drawings.

(4) A materials bar and a separate labor bar for each line item. Both bars will show the
scheduled percentage complete for any given date within the contract performance period.
Labor bar will also show the number of men (man-load) expected to be working on any
given date within the contract performance period.

(5) The estimated cost and percentage weight of total contract cost for each materials and
labor bar on the chart.

(6) Separate line items for mobilization and drawing submittal and approval. (These items
are to show no associated costs.)

d. Update the progress schedule in one reproduction and 4 copies every 30 calendar days
throughout the contract performance period.

1.7.2 Project Network Analysis
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Submit the initial progress schedule within 21 calendar days of notice to proceed. Schedule shall
be updated and resubmitted monthly beginning 7 calendar days after return of the approved
initial schedule. Updating shall entail complete revision of the graphic and data displays
incorporating changes in scheduled dates and performance periods. Redlined updates will only
be acceptable for use as weekly status reviews.

Contractor shall provide a single point contact from his on-site organization as his Schedule
Specialist. Schedule Specialist shall have the responsibility of updating and coordinating the
schedule with actual job conditions. Schedule Specialist shall participate in weekly status
meetings and present current information on the status of purchase orders, shop drawings, oft-
site fabrication, materials deliveries, Subcontractor activities, anticipated needs for Government
furnished equipment, and any problem which may impact the contract performance period.

Include the following in the project network analysis:

a. Graphic display shall be a standard network or arrow diagram capable of illustrating the
required data. Drafting shall be computer generated on standard 24 by 36 inch (nominal
size) drafting sheets or on small (11 by 17 inch minimum) sheets with separate overview and
detail breakouts. Provide a project network analysis that is legible with a clear, consistent
method for continuations and detail referencing. Clearly delineate the critical path on the
display. Clearly indicate the contract milestone date on the project network analysis graphic
display.

b. Data shall be presented as a separate printout on paper or, where feasible, may be printed
on the same sheet as the graphic display. Data shall be organized in a logical coherent
display capable of periodic updating.

c. Data shall include verbal activity descriptions with a numerical ordering system cross
referenced to the graphic display. Additionally, costs (broken down into separate materials
and labor costs), duration, early start date, early finish date, late start date, late finish date,
and float shall be detailed for each activity. A running total of the percent completion based
on completed activity costs versus total contract cost shall be indicated. A system for
indicating scheduled versus actual activity dates and durations shall be provided.

d. Schedule shall be of sufficient detail to facilitate the Contractor's control of the job and to
allow the Contracting Officer to readily follow progress for portions of the work.

1.8 STATUS REPORT ON MATERIALS ORDERS

Within 15 calendar days after notice to proceed, submit, for approval by the Contracting Officer,
an initial material status report on all materials orders. This report will be updated and re-
submitted every 30 calendar days as the status on material orders changes.

Report shall list, in chronological order by need date, materials orders necessary for completion
of the contract. The following information will be required for each material order listed:
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a. Material name, supplier, and invoice number.
b. Bar chart line item or CPM activity number affected by the order.

c. Delivery date needed to allow directly and indirectly related work to be completed within
the contract performance period.

d. Current delivery date agreed on by supplier.

e. When item d exceeds item c, the effect that delayed delivery date will have on contract
completion date.

f. When item d exceeds item c, a summary of efforts made by the Contractor to expedite the
delayed delivery date to bring it in line with the needed delivery date, including efforts made
to place the order (or subcontract) with other suppliers.

PART 2 PRODUCTS (Not Applicable)

PART 2 EXECUTION (Not Applicable)

END OF SECTION 01330
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SECTION 01401D—CONTRACTOR QUALITY CONTROL

PART I —GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 880 (1995) Criteria for Use in Evaluation of Testing
Laboratories and Organizations for Examination and
Inspection of Steel, Stainless Steel, and Related Alloys

ASTM C 1077 (2003a) Laboratories Testing Concrete and Concrete
Aggregates for Use in Construction and Criteria for
Laboratory Evaluation

ASTM D 3666 (2003) Minimum Requirements for Agencies Testing
and Inspecting Road and Paving Materials

ASTM D 3740 (2001) Minimum Requirements for Agencies Engaged
in the Testing and/or Inspection of Soil and Rock as

Used in Engineering Design and Construction

ASTM E 329 (2003) Agencies Engaged in the Testing and/or
Inspection of Materials Used in Construction

ASTM E 543 (2002) Agencies Performing Nondestructive Testing
U.S. ARMY CORPS OF ENGINEERS (USACE)
EM 385-1-1 (2003) Safety and Health Requirements Manual

1.2 PAYMENT

Separate payment will not be made for providing and maintaining an effective Quality Control
program, and all costs associated therewith shall be included in the applicable unit prices or
lump-sum prices contained in the Bid Schedule or Cost Proposal.

1.3 SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a
"G" designation are for information only or as otherwise designated. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
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SD-01 Preconstruction Submittals
Construction Quality Control (CQC) Plan; G

Submit a CQC plan within [ 15 ] calendar days after receipt of Notice To Proceed.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION

3.1 GENERAL REQUIREMENTS

The Contractor is responsible for quality control and shall establish and maintain an effective
quality control system in compliance with the Contract Clause titled "Inspection of
Construction." The quality control system shall consist of plans, procedures, and organization
necessary to produce an end product which complies with the contract requirements. The system
shall cover all construction operations, both onsite and offsite, and shall be keyed to the
proposed construction sequence. The site project superintendent will be held responsible for the
quality of work on the job and is subject to removal by the Contracting Officer for non-
compliance with the quality requirements specified in the contract. The site project
superintendent in this context shall be the highest level manager responsible for the overall
construction activities at the site, including quality and production. The site project
superintendent shall maintain a physical presence at the site at all times, except as otherwise
acceptable to the Contracting Officer, and shall be responsible for all construction and
construction related activities at the site.

3.2 QUALITY CONTROL PLAN

The Contractor shall furnish for review by the Government, not later than [ 15 ] calendar days
after receipt of Notice to Proceed, the Contractor Quality Control (CQC) Plan proposed to
implement the requirements of the Contract Clause titled "Inspection of Construction." The plan
shall identify personnel, procedures, control, instructions, tests, records, and forms to be used.
Construction will be permitted to begin only after acceptance of the CQC Plan [or acceptance of
an interim plan applicable to the particular feature of work to be started. Work outside of the
features of work included in an accepted interim plan will not be permitted to begin until
acceptance of a CQC Plan or another interim plan containing the additional features of work to
be started].

3.2.1 Construction Quality Control (CQC) Plan
Provide, for acceptance by the Contracting Officer, a Construction QC plan submitted in a 3-ring

binder with pages numbered sequentially that covers both on-site and off-site work and includes
the following:
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a. A table of contents listing the major sections identified with tabs in the following
order:

L QC ORGANIZATION

II. NAMES AND QUALIFICATIONS

I1I. DUTIES, RESPONSIBILITY AND AUTHORITY OF QC PERSONNEL
IV.  OUTSIDE ORGANIZATIONS

V. APPOINTMENT LETTERS

VL SUBMITTAL PROCEDURES AND INITIAL SUBMITTAL REGISTER
VII. TESTING LABORATORY INFORMATION

VIII. TESTING PLAN AND LOG

IX.  PROCEDURES TO COMPLETE REWORK ITEMS

X. DOCUMENTATION PROCEDURES

XI.  LIST OF DEFINABLE FEATURES

XII.  PROCEDURES FOR PERFORMING THE THREE PHASES OF CONTROL
XIII. PERSONNEL MATRIX

b. A chart showing the QC organizational structure.

c. Names and qualifications, in resume format, for each person in the QC organization.
Include the CQM for Construction course certifications for the QC Manager and
Alternate QC Manager as required by the paragraphs entitled "Construction Quality
Management Training" and "Alternate QC Manager Duties and Qualifications".

d. Duties, responsibilities and authorities of each person in the QC organization.

e. A listing of outside organizations such as, architectural and consulting engineering
firms that will be employed by the Contractor and a description of the services these
firms will provide.

f. Letters signed by an officer of the firm appointing the QC Manager and Alternate QC
Manager and stating that they are responsible for implementing and managing the QC
program as described in this contract. Include in this letter the responsibility of the QC
Manager and Alternate QC Manager to implement and manage the three phases of
quality control, and their authority to stop work which is not in compliance with the
contract. The QC Manager shall issue letters of direction to [the Assistant QC Manager
and] all other QC specialists outlining their duties, authorities, and responsibilities.
Copies of the letters shall be included in the QC plan.

g. Procedures for reviewing, approving and managing submittals. Provide the name(s) of
the person(s) in the QC organization authorized to review and certify submittals prior to
approval. Provide the initial submittal of the Submittal Register as specified in section
entitled "Submittal Procedures."
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h. Testing laboratory information required by the paragraphs entitled "Accreditation
Requirements" or "Construction Materials Testing Laboratory Requirements", as
applicable.

i. A Testing Plan and Log that includes the tests required, referenced by the specification
paragraph number requiring the test, the frequency, and the person responsible for each
test.

j. Procedures to identify, record, track and complete rework items.
k. Documentation procedures, including proposed report formats.

l. List of definable features of work. A definable feature of work (DFOW) is a task,
which is separate and distinct from other tasks, has the same control requirements and
work crews. The list shall be cross-referenced to the contractor's Construction Schedule
and the specification sections. The DFOW list shall include, as a minimum, all items of
work on the progress schedule or all critical path activities.

m. Procedures for Performing the Three Phases of Control. For each DFOW, provide
the DFOW's Preparatory and Initial Phase Checklists. Each list shall include a
breakdown of quality checks that will be used when performing the quality control
functions, inspections, and tests required by the contract documents. The Preparatory
and Initial Phases and meetings shall be conducted with a view towards obtaining quality
construction by planning ahead and identifying potential problems for each definable
feature of work.

n. A personnel matrix showing for each section of the specification who will review and
approve submittals, who will perform and document the three phases of control, and who
will perform and document the testing.]

3.2.2 Acceptance of Plan

Acceptance of the Contractor's plan is required prior to the start of construction. Acceptance is
conditional and will be predicated on satisfactory performance during the construction. The
Government reserves the right to require the Contractor to make changes in his CQC Plan and
operations including removal of personnel, as necessary, to obtain the quality specified.

3.2.4 Notification of Changes

After acceptance of the CQC Plan, the Contractor shall notify the Contracting Officer in writing
of any proposed change. Proposed changes are subject to acceptance by the Contracting Officer.

3.3 COORDINATION MEETING

After the Preconstruction Conference, before start of construction, and prior to acceptance by the
Government of the CQC Plan, the Contractor shall meet with the Contracting Officer or
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Authorized Representative and discuss the Contractor's quality control system. The CQC Plan
shall be submitted for review a minimum of | 7 | calendar days prior to the Coordination
Meeting. During the meeting, a mutual understanding of the system details shall be developed,
including the forms for recording the CQC operations, control activities, testing, administration
of the system for both onsite and offsite work, and the interrelationship of Contractor's
Management and control with the Government's Quality Assurance. Minutes of the meeting
shall be prepared by the Government and signed by both the Contractor and the Contracting
Officer. The minutes shall become a part of the contract file. There may be occasions when
subsequent conferences will be called by either party to reconfirm mutual understandings and/or
address deficiencies in the CQC system or procedures which may require corrective action by
the Contractor.

3.4 QUALITY CONTROL ORGANIZATION

3.4.1 Personnel Requirements

The requirements for the CQC organization are a CQC Manager and sufficient number of
additional qualified personnel to ensure safety and contract compliance. The Safety and Health
Manager shall receive direction and authority from the CQC Manager and shall serve as a
member of the CQC staff. All CQC personnel shall be familiar with the requirements of the EM
385-1-1. Personnel identified in the technical provisions as requiring specialized skills to assure
the required work is being performed properly will also be included as part of the CQC
organization. The Contractor's CQC staff shall maintain a presence at the site at all times during
progress of the work and have complete authority and responsibility to take any action necessary
to ensure contract compliance. The CQC staff shall be subject to acceptance by the Contracting
Officer. The Contractor shall provide adequate office space, filing systems and other resources
as necessary to maintain an effective and fully functional CQC organization. Complete records
of all letters, material submittals, shop drawing submittals, schedules and all other project
documentation shall be promptly furnished to the CQC organization by the Contractor. The
CQC organization shall be responsible to maintain these documents and records at the site at all
times, except as otherwise acceptable to the Contracting Officer.

3.4.2 CQC Manager

The Contractor shall identify as CQC Manager an individual within the onsite work organization
who shall be responsible for overall management of CQC and have the authority to act in all
CQC matters for the Contractor. The CQC Manager shall have a minimum of [ § ] years
construction experience on construction similar to this contract. This CQC Manager shall be on
the site at all times during construction and shall be employed by the prime Contractor. An
alternate for the CQC Manager shall be identified in the plan to serve in the event of the
Manager's absence. The requirements for the alternate shall be the same as for the designated
CQC Manager.

3.4.3 CQC Personnel
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In addition to CQC personnel specified elsewhere in the contract, the Contractor shall provide as
part of the CQC organization specialized personnel to assist the CQC Manager for the following
areas: mechanical (piping, HVAC, and controls). These individual(s) may be employees of the
prime or subcontractor (unless otherwise specified); be responsible to the CQC Manager; be
physically present at the construction site during work on their areas of responsibility; have the
necessary education and/or experience in accordance with the experience matrix listed herein.
These individuals may perform other duties but must be allowed sufficient time to perform their
assigned quality control duties as described in the Quality Control Plan.

Experience Matrix

Area Qualifications

a. Mechanical Graduate Mechanical Engineer with 2 yrs
experience or person with 5 yrs related
experience

b. Electrical Graduate Electrical Engineer with 2 yrs related
experience or person with 5 yrs related
experience

C. Structural Graduate Structural Engineer with 2 yrs
experience or person with 5 yrs related
experience

d. Architectural Graduate Architect with 2 yrs experience or

person with 5 yrs related experience

e. Environmental Graduate Environmental Engineer with 3 yrs
experience

f. Submittals Submittal Clerk with 1 yr experience

g. Concrete, Pavements and Soils Materials Technician with 2 yrs experience for

the appropriate area

h. Commissioning Agent Graduate Electrical or Mechanical Engineer
with 2 yrs related experience or person with 5
yrs commissioning experience.

3.4.4 Organizational Changes

The Contractor shall maintain the CQC staff at full strength at all times. When it is necessary to
make changes to the CQC staff, the Contractor shall revise the CQC Plan to reflect the changes
and submit the changes to the Contracting Officer for acceptance.

3.5 SUBMITTALS AND DELIVERABLES
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Submittals, if needed, shall be made as specified in Section 01330 SUBMITTAL
PROCEDURES. The CQC organization shall be responsible for certifying that all submittals
and deliverables are in compliance with the contract requirements. The CQC organization shall
ensure adequate review time is allowed for each submittal.

3.6 CONTROL

Contractor Quality Control is the means by which the Contractor ensures that the construction, to
include that of subcontractors and suppliers, complies with the requirements of the contract. At
least three phases of control shall be conducted by the CQC Manager for each definable feature
of the construction work as follows:

3.6.1 Preparatory Phase

This phase shall be performed prior to beginning work on each definable feature of work, after
all required plans/documents/materials are approved/accepted, and after copies are at the work
site. This phase shall include:

a. A review of each paragraph of applicable specifications, reference codes, and
standards. A copy of those sections of referenced codes and standards applicable to that
portion of the work to be accomplished in the field shall be made available by the
Contractor at the preparatory inspection. These copies shall be maintained in the field
and available for use by Government personnel until final acceptance of the work.

b. A review of the contract drawings.

c. A check to assure that all materials and/or equipment have been tested, submitted, and
approved.

d. Review of provisions that have been made to provide required control inspection and
testing.

e. Examination of the work area to assure that all required preliminary work has been
completed and is in compliance with the contract.

f. A physical examination of required materials, equipment, and sample work to assure
that they are on hand, conform to approved shop drawings or submitted data, and are
properly stored.

g. A review of the appropriate activity hazard analysis to assure safety requirements are
met.

h. Discussion of procedures for controlling quality of the work including repetitive

deficiencies. Document construction tolerances and workmanship standards for that
feature of work.
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i. A check to ensure that the portion of the plan for the work to be performed has been
accepted by the Contracting Officer.

j. Discussion of the initial control phase.

k. The Government shall be notified at least | 24 ] hours in advance of beginning the
preparatory control phase. This phase shall include a meeting conducted by the CQC
Manager and attended by the superintendent, other CQC personnel (as applicable), and
the foreman responsible for the definable feature. The results of the preparatory phase
actions shall be documented by separate minutes prepared by the CQC Manager and
attached to the daily CQC report. The Contractor shall instruct applicable workers as to
the acceptable level of workmanship required in order to meet contract specifications.

3.6.2 Initial Phase

This phase shall be accomplished at the beginning of a definable feature of work. The following
shall be accomplished:

a. A check of work to ensure that it is in full compliance with contract requirements.
Review minutes of the preparatory meeting.

b. Verify adequacy of controls to ensure full contract compliance. Verify required
control inspection and testing.

c. Establish level of workmanship and verify that it meets minimum acceptable
workmanship standards. Compare with required sample panels as appropriate.

d. Resolve all differences.

e. Check safety to include compliance with and upgrading of the safety plan and activity
hazard analysis. Review the activity analysis with each worker.

f. The Government shall be notified at least | 24 ] hours in advance of beginning the
initial phase. Separate minutes of this phase shall be prepared by the CQC Manager and
attached to the daily CQC report. Exact location of initial phase shall be indicated for
future reference and comparison with follow-up phases.

g. The initial phase should be repeated for each new crew to work onsite, or any time
acceptable specified quality standards are not being met.

3.6.3 Follow-up Phase
Daily checks shall be performed to assure control activities, including control testing, are

providing continued compliance with contract requirements, until completion of the particular
feature of work. The checks shall be made a matter of record in the CQC documentation. Final
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follow-up checks shall be conducted and all deficiencies corrected prior to the start of additional
features of work which may be affected by the deficient work. The Contractor shall not build
upon nor conceal non-conforming work.

3.6.4 Additional Preparatory and Initial Phases

Additional preparatory and initial phases shall be conducted on the same definable features of
work if: the quality of on-going work is unacceptable; if there are changes in the applicable
CQC staff, onsite production supervision or work crew; if work on a definable feature is resumed
after a substantial period of inactivity; or if other problems develop.

3.7 TESTS
3.7.1 Testing Procedure

The Contractor shall perform specified or required tests to verify that control measures are
adequate to provide a product which conforms to contract requirements. Upon request, the
Contractor shall furnish to the Government duplicate samples of test specimens for possible
testing by the Government. Testing includes operation and/or acceptance tests when specified.
The Contractor shall procure the services of an approved testing laboratory or establish an
approved testing laboratory at the project site. The Contractor shall perform the following
activities and record and provide the following data:

a. Verify that testing procedures comply with contract requirements.

b. Verify that facilities and testing equipment are available and comply with testing
standards.

c. Check test instrument calibration data against certified standards.

d. Verify that recording forms and test identification control number system, including
all of the test documentation requirements, have been prepared.

e. Results of all tests taken, both passing and failing tests, shall be recorded on the CQC
report for the date taken. Specification paragraph reference, location where tests were
taken, and the sequential control number identifying the test shall be given. If approved
by the Contracting Officer, actual test reports may be submitted later with a reference to
the test number and date taken. An information copy of tests performed by an offsite or
commercial test facility shall be provided directly to the Contracting Officer. Failure to
submit timely test reports as stated may result in nonpayment for related work performed
and disapproval of the test facility for this contract.

3.7.2 Testing Laboratories

Except as stated otherwise in the specification sections, perform sampling and testing required
under this Contract.
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3.7.2.1 Accreditation Requirements

Construction materials testing laboratories performing work on construction contracts will be
required to submit the following:

a. A copy of the Certificate of Accreditation and Scope of Accreditation by an
acceptable laboratory accreditation authority.

Construction materials testing laboratories performing work on construction contracts must be
accredited by one of the laboratory accreditation authorities. The laboratory's scope of
accreditation must include the ASTM standards listed in the paragraph titled "Construction
Materials Testing Laboratory Requirements" as appropriate to the testing field. The policy
applies to the specific laboratory performing the actual testing, not just the "Corporate Office".

3.7.2.2 Construction Materials Testing Laboratory Requirements

Provide an independent construction materials testing laboratory [or establish a laboratory]
accredited by an acceptable laboratory accreditation authority to perform sampling and tests
required by this Contract. Testing laboratories that have obtained accreditation by an acceptable
laboratory accreditation authority listed in the paragraph entitled "Laboratory Accreditation
Authorities" submit to the Contracting Officer, a copy of the Certificate of Accreditation and
Scope of Accreditation. The scope of the laboratory's accreditation shall include the test
methods required by the Contract. For testing laboratories that have not yet obtained
accreditation by an acceptable laboratory accreditation authority listed in the paragraph entitled
"Laboratory Accreditation Authorities" submit an acknowledgment letter from one of the
laboratory accreditation authorities indicating that the application for accreditation has been
received and the accreditation process has started, and submit to the Contracting Officer for
approval, certified statements, signed by an official of the testing laboratory attesting that the
proposed laboratory, meets or conforms to the ASTM standards listed below as appropriate to
the testing field.

a. Laboratories engaged in testing of construction materials shall meet the requirements
of ASTM E 329.

b. Laboratories engaged in testing of concrete and concrete aggregates shall meet the
requirements of ASTM C 1077.

c. Laboratories engaged in testing of bituminous paving materials shall meet the
requirements of ASTM D 3666.

d. Laboratories engaged in testing of soil and rock, as used in engineering design and
construction, shall meet the requirements of ASTM D 3740.

e. Laboratories engaged in inspection and testing of steel, stainless steel, and related
alloys will be evaluated according to ASTM A 880.
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f. Laboratories engaged in nondestructive testing (NDT) shall meet the requirements of
ASTM E 543.

g. Laboratories engaged in Hazardous Materials Testing shall meet the requirements of
OSHA and EPA.

3.7.2.3 Laboratory Accreditation Authorities

Laboratory Accreditation Authorities include the National Voluntary Laboratory Accreditation
Program (NVLAP) administered by the National Institute of Standards and Technology, the
American Association of State Highway and Transportation Officials (AASHTO) program,
International Accreditation Services, Inc., U.S. Army Corps of Engineers Materials Testing
Center (MTC), and the American Association for Laboratory Accreditation (A2LA) program.

Furnish to the Contracting Officer, a copy of the Certificate of Accreditation and Scope of
Accreditation. The scope of the laboratory's accreditation shall include the test methods required
by the Contract.

3.7.2.4 Capability Check

The Government reserves the right to check laboratory equipment in the proposed laboratory for
compliance with the standards set forth in the contract specifications and to check the laboratory
technician's testing procedures and techniques. If the selected laboratory fails the capability
check, the contractor shall be responsible for costs associated with a capability recheck.

3.7.3 Onsite Laboratory
The Government reserves the right to utilize the Contractor's control testing laboratory and
equipment to make assurance tests, and to check the Contractor's testing procedures, techniques,

and test results at no additional cost to the Government.

3.8 COMPLETION INSPECTION

3.8.1 Punch-Out Inspection

Near the end of the work, or any indicated phase of the work, the CQC Manager shall conduct an
inspection of the work. A punch list of items which do not conform to the approved drawings
and specifications shall be prepared and included in the CQC documentation, as required by
paragraph DOCUMENTATION. The list of deficiencies shall include the estimated date by
which the deficiencies will be corrected. The CQC Manager or staff shall make a second
inspection to ascertain that all deficiencies have been corrected. Once this is accomplished, the
Contractor shall notify the Government that the facility is ready for the Government Pre-Final
inspection.

3.8.2 Pre-Final Inspection
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The Government will perform the pre-final inspection to verify that the facility is complete and
ready to be occupied. A Government Pre-Final Punch List may be developed as a result of this
inspection. The Contractor's CQC Manager shall ensure that all items on this list have been
corrected before notifying the Government, so that a Final inspection with the customer can be
scheduled. Any items noted on the Pre-Final inspection shall be corrected in a timely manner.
These inspections and any deficiency corrections required by this paragraph shall be
accomplished within the time slated for completion of the entire work or any particular
increment of the work if the project is divided into increments by separate completion dates.

3.8.3 Final Acceptance Inspection

The Contractor's Quality Control Inspection personnel, plus the superintendent or other primary
management person, and the Contracting Officer's Representative shall be in attendance at the
final acceptance inspection. Additional Government personnel including, but not limited to,
those from Facility Engineer user groups, and Program Offices may also be in attendance. The
final acceptance inspection will be formally scheduled by the Contracting Officer based upon
results of the Pre-Final inspection. Notice shall be given to the Contracting Officer at least 14
days prior to the final acceptance inspection and shall include the Contractor's assurance that all
specific items previously identified to the Contractor as being unacceptable, along with all
remaining work performed under the contract, will be complete and acceptable by the date
scheduled for the final acceptance inspection. Failure of the Contractor to have all contract work
acceptably complete for this inspection will be cause for the Contracting Officer to bill the
Contractor for the Government's additional inspection cost in accordance with the contract
clause titled "Inspection of Construction".

3.9 DOCUMENTATION

The Contractor shall maintain current records providing factual evidence that required quality
control activities and/or tests have been performed. These records shall include the work of
subcontractors and suppliers and shall be on an acceptable form that includes, as a minimum, the
following information:

a. Contractor/subcontractor and their area of responsibility.

b. Operating plant/equipment with hours worked, idle, or down for repair.

¢. Work performed each day, giving location, description, and by whom. When Critical
Path Network Analysis is used, identify each phase of work performed each day by the
activity number.

d. Test and/or control activities performed with results and references to

specifications/drawings requirements. The control phase shall be identified (Preparatory,
Initial, Follow-up). List of deficiencies noted, along with corrective action.
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e. Quantity of materials received at the site with statement as to acceptability, storage,
and reference to specifications/drawings requirements.

f. Submittals and deliverables reviewed, with contract reference, by whom, and action
taken.

g. Offsite surveillance activities, including actions taken.

h. Job safety evaluations stating what was checked, results, and instructions or corrective
actions.

1. Instructions given/received and conflicts in plans and/or specifications.
j. Contractor's verification statement.

These records shall indicate a description of trades working on the project; the number of
personnel working; weather conditions encountered; and any delays encountered. These records
shall cover both conforming and deficient features and shall include a statement that equipment
and materials incorporated in the work and workmanship comply with the contract. The original
and one copy of these records in report form shall be furnished to the Government daily within

[ 24 ] hours after the date covered by the report, except that reports need not be submitted for
days on which no work is performed. As a minimum, one report shall be prepared and submitted
for every 7 days of no work and on the last day of a no work period. All calendar days shall be
accounted for throughout the life of the contract. The first report following a day of no work
shall be for that day only. Reports shall be signed and dated by the CQC System Manager. The
report from the CQC Manager shall include copies of test reports and copies of reports prepared
by all subordinate quality control personnel.

3.10 SAMPLE FORMS

Prior to commencing work on construction, the Contractor can obtain a single copy set of the
current report forms from the Contracting Officer. The report forms will consist of the
Contractor Production Report, Contractor Production Report (Continuation Sheet), Contractor
Quality Control Report, Contractor Quality Control Report (Continuation Sheet), Preparatory
Phase Checklist, Initial Phase Checklist, Rework Items List, and Testing Plan and Log. Other
reports may be in formats customarily used by the Contractor, Testing Laboratories, etc. and will
contain the information required by this specification.

3.11 NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected noncompliance with the
foregoing requirements. The Contractor shall take immediate corrective action after receipt of
such notice. Such notice, when delivered to the Contractor at the work site, shall be deemed
sufficient for the purpose of notification. If the Contractor fails or refuses to comply promptly,
the Contracting Officer may issue an order stopping all or part of the work until satisfactory
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corrective action has been taken. No part of the time lost due to such stop orders shall be made
the subject of claim for extension of time or for excess costs or damages by the Contractor.

END OF SECTION 01401
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SECTION 01411D ---GENERAL SAFETY REQUIREMENTS 4/04

PART 1 GENERAL

1.1 GENERAL SAFETY PROVISIONS

The requirements of this Section apply to, and are a component part of, each section of the
specifications.

1.1.1 NASA's Commitment to Safety

The success of this historic agency starts with an unwavering commitment to safety. The culture
of this institution is one of safe accomplishment of our missions, including construction projects.
If something about this project, or any task, is unclear, it is required that you, the Contractor, ask
for clarification. No activities on this project, or at this Agency, are important enough to
compromise the safety of any person. If you suspect something isn't quite right, trust your
instincts and your experience, and do something to correct the situation.

NASA's mission success starts with safety. A commitment to safety permeates everything we
do. We are committed to protecting the safety and health of the general public, pilots and
astronauts, the NASA workforce, and our high-value assets on and off the ground.

1.1.2 The Dryden Safety Culture

Safety at the Dryden Flight Research Center is of paramount concern. We assure a
commitment to safety by employing systems and processes that ensure the safety of the
public, the employees, and assets. We ensure safety in all aspects of personal endeavors
and we are committed to ensuring the safety of others. We take ownership for safety. We
know every accident is preventable. In the spirit of the Dryden Flight Research Center, the
Contractor shall implement the safety provisions of this section to '""make known the
overlooked and unexpected" to keep all employees safe. The Contractor shall INSTRUCT
ALL EMPLOYEES as to the hazards and the precautions to be taken in performance of
this contract. The Contractor shall provide and maintain work environments and
procedures which will safeguard Contractor employees, Subcontractors, the Public,
Government personnel, and Government property, materials, supplies, and equipment
exposed to Contractor operations and activities.

1.1.3 Construction Safety Goals

The safety provisions of this section are to be implemented by the Contractor so that:
a. Everyone involved in this project goes home as healthy as they arrived.
b. This construction work site is free of recognizable hazards.

c. We have zero lost-time accidents.
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d. We have zero injuries in our workplace.
1.1.4 Construction Safety Strategy

In order to meet these goals every individual working onsite for the Contractor, including
Subcontractors, Vendors and their employees, shall:

a. Be involved in making this project safer.
b. Know how to identify hazards.
¢. Know how to report hazards and get them fixed.

d. Know their safety and health training needs, have obtained that training, and shall put the
concepts to work each and every day while working on this project.

1.1.5 Compliance

The Contractor shall take safety and health measures in performing work under this Contract.
The Contractor shall comply with all applicable federal, NASA/Dryden Flight Research Center
(DFRC), and Edwards Air Force Base occupational safety and health requirements and
standards. The Contractor shall take all precautions in the performance of work under this
contract to protect the safety and health of the Contractor's employees, to protect the safety and
health of all persons in or near the jobsite, and to prevent damage to property, materials, supplies
and equipment. The Contractor shall comply with Federal OSHA Safety and Health Standards
29 CFR 1910 and 29 CFR 1926. The Contractor shall comply with the U.S. Army Corps of
Engineers Safety and Health Requirements Manual in effect on the date of the solicitation.

1.2 REFERENCES

The publications listed below form a part of this section and are documents that must be
complied with in the performance of this contract:

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
29 CFR 1910 Occupational Safety and Health Standards
29 CFR 1926 Safety and Health Regulations for Construction
U.S. ARMY CORPS OF ENGINEERS (USACE)
COE EM-385-1-1 (2003) U.S. Army Corps of Engineers Safety

and Health Requirements Manual, most recent
version in effect on the date of the solicitation
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The publications listed below form a part of this section to the extent referenced:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

NASA NPG 8621.1 (2000) NASA Mishap Reporting, Investigating
and Record Keeping Policy

NASA NPG 8715.3 (2000) NASA Safety Manual

NASA NSS 1740.12 (1993) NASA Safety Standard For Explosives,

Propellants and Pyrotechnics
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

10 CFR 20 (2002) Standards for Protection Against
Radiation

1.3 SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a
"G" designation are for information only or as otherwise designated. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals

The following items shall be submitted in accordance with Paragraphs 1.3.1 "Accident

Prevention Plan" and 1.3.2 "Activity Hazard Analysis" of this section. (See also

Paragraph 1.4.1 "Documents at the Jobsite" of this section.)

Accident Prevention Plan

Activity Hazard Analysis

The following Requests for Permit shall be submitted in accordance with Paragraph 1.8
"PERMIT REQUIRED OPERATIONS" of this section.

Request for Excavation and Digging Permit
Request for Open Flame and Hot Work Permit
Request for Confined Space Entry Permit

Request for Utility Outage/Facility Closure Permit

Request for Crane Operation Permit
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SD-07 Certificates

The following shall be submitted with the Contractor's "Daily Report to the Inspector"
(see Section 01010 "Standard Requirements" Paragraph 1.4 "Daily Report to the
Inspector") by 10:00 am the next work day in accordance with Paragraph 1.5.2 "Daily
Safety Meetings/Daily Safety Inspections" of this section:

Safety Meeting/Safety Inspection sheets
Safety Meeting Attendance sheets

Confined Space Entry Training Certificates shall be submitted for all Confined Space
Entry Attendants/Entry Supervisors prior to any employees entering a confined space.
(See also Paragraph 1.4.1 "Documents at the Jobsite" of this section.)

SD-08 Manufacturer's Instructions

Material Safety Data Sheets (MSDS) for all chemicals and hazardous materials brought
to the jobsite. MSDSs shall be submitted in accordance with Paragraph 1.3.3 "Material
Safety Data Sheets (MSDS)" and Paragraph 1.14.2 "Chemicals and Hazardous Materials"
of this section. (See also Paragraph 1.4.1 "Documents at the Jobsite" of this section.)

1.3.1 Accident Prevention Plan

The Contractor shall submit a written proposed Accident Prevention Plan before commencing
the work. The Contractor shall submit this written Accident Prevention Plan to the Contracting
Officer for approval. The Contractor shall submit this written Accident Prevention Plan within
15 calendar days after notice to proceed. The Accident Prevention Plan, written by the prime
Contractor for the specific work and hazards of this contract, shall implement in detail the
pertinent requirements of the US Army Corps of Engineers Safety and Health Requirements
Manual. The plan shall define how the Contractor will comply with Federal OSHA Safety and
Health Standards 29 CFR 1910 and 29 CFR 1926. Prior to initiation of work at the job site, the
Contractor's Accident Prevention Plan shall be reviewed, found acceptable, and approved by the
Contracting Officer.

The Contractor's Accident Prevention Plan shall be written and executed in accordance with the
Occupational Safety and Health Administration requirements. Any deviation shall be

coordinated with the Contracting Officer before being exercised.

The Accident Prevention Plan shall be NASA/DFRC site specific and include, as a minimum,
the following:

a. Safety program objectives.

b. Methods to attain safety objectives.
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c. Responsibility of key personnel for the Contractor.
d. Safety meetings, surveys, inspections, and reports.
e. Disaster and emergency programs as it applies to the NASA/DFRC site.

f. A map with the location and times of operation of the NASA/DFRC medical dispensary.
(This information can be obtained from the Contracting Officer.)

g. Lists of key personnel to be contacted in times of emergency, along with appropriate
phone numbers to be used in emergencies.

h. Program to show compliance with Federal OSHA Safety and Health Standards 29 CFR
1910 and 29 CFR 1926 and various safety requirements of NASA NPG 8715.3 and COE
EM-385-1-1.

1. Methods to comply with the requirement for immediate reporting of accidents to the
Contracting Officer in accordance with NASA NPG 8621.1.

j. Statement that the Contractor will not invalidate the integrity of safety systems without
proper authorization.

k. Procedures for emergency actions to be taken in the event of accident or an act of nature.
This shall include procedures to secure dangerous conditions, protect personnel, and secure
work areas. The plan must contain 911 telephone contact procedures specific to
NASA/DFRC (See Paragraph 1.19 "FIRST AID AND EMERGENCIES" of this section).

1. Procedures for securing the accident site so that the area remains secure until arrival of a
safety investigator. Accident site will remain secured until released by the Contracting
Officer.

m. Procedures describing how chemicals, hazardous materials and hazardous wastes will be
handled, managed and disposed of while at NASA/DFRC.

n. Incorporate plans for the following, as applicable: Lockout/Tagout, Confined Space, Fire
Prevention, Electrical Safety, and Fall Prevention/Protection.

0. Incorporate a comprehensive site-specific heat stress monitoring plan. Drinking water
shall be made available to workers and workers shall be encouraged to frequently drink small
amounts; the water shall be kept reasonably cool.

1.3.2 Activity Hazard Analysis

Prior to beginning each major phase of work, an activity hazard analysis shall be prepared by the

Contractor performing the work. A major phase of work is defined as an operation involving a
type of work presenting hazards not experienced in previous operations or where a new
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subcontractor or work crew is to perform. Work will not proceed on that phase until the activity
hazard analysis has been accepted by the Contracting Officer and discussed with all engaged in
the activity, including the Contractor, subcontractors, and government on-site representatives.
The Activity Hazard Analysis shall:

a. define the activity to be performed and identify the sequence of work,

b. define the specific hazards anticipated with the activity,

c. define the control measures to be implemented to eliminate or reduce each hazard to an
acceptable level,

d. identify the equipment to be used,
e. identify the inspection requirements for that equipment and activity, and
f. list the training requirements for the workers.

1.3.3 Material Safety Data Sheets (MSDS)

Provide the Contracting Officer with a copy of the Material Safety Data Sheets for all chemicals
and hazardous materials to be brought on site. All manufacturer's recommended precautions
shall be followed during the use of any chemical and hazardous material. MSDSs must be
submitted to the Contracting Officer for approval prior to the use of any chemical or hazardous
substance. See also Paragraph 1.4.1 "Documents at the Jobsite" and Paragraph 1.14.2
"Chemicals and Hazardous Materials" of this section.

1.4 SAFETY COMMUNICATIONS

Safety plans, hazard analyses, and MSDSs are only effective when the workers in the field are
aware of the potential hazards for that day, and take mitigation measures to work safely in that
area at that time. Therefore, daily safety communications are a critical requirement. Every work
day shall begin with a brief safety meeting and every work day shall include a safety inspection
by the Contractor's Site Safety Officer, see Paragraph 1.5.2 "Daily Safety Meetings/Daily Safety
Inspections".

Also, prior to beginning any new class of work the Contractor shall conduct an Activity Hazard
Analysis on that new class of work and shall conduct a thorough discussion of that Activity
Hazard Analysis with the workers performing the work. The Contractor shall ensure the workers
understand the hazards and how to use any special tools, unique equipment, and personal
protective equipment. Only after these safety analyses and communications occur shall the new
class of work be allowed to proceed.

1.4.1 Documents at the Jobsite
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To help maximize safety communications, the following list of documents shall be maintained
on the jobsite and made easily available for the Contractor's employees and Subcontractors'
employees. These records shall also be made available for Government inspection. They
include but are not limited to:

a. the approved Accident Prevention Plan,

b. all approved Activity Hazard Analysis,

. all approved MSDSs,

o

o

all approved permit documents for Permit Required Operations that have been completed,

. all records of lockout/tagout operations that have been completed,

[¢]

=

the jobsite OSHA 300 log,
g. all training records, including Confined Space Entry Training Certificates, and

h. other records that are deemed appropriate due to the nature of the work, i.e. certificates,
permits, licenses, etc.

These records shall be stored at a convenient centralized location on the jobsite. These records
shall be organized, filed, and labeled in binders or file folders in a fashion that all persons
involved with the project can obtain the information quickly and easily.

1.4.2 Posted Warnings and Prohibitions

The Contractor shall comply with procedures prescribed for control and safety of all persons
visiting the project site. The contractor shall install all barricades and signs needed. All points
of entry to the project site shall have a sign warning of the requirement to wear hard hats. The
Contractor is responsible for familiarizing each employee and each subcontractor employee with
safety requirements.

All Contractor personnel are to obey all posted prohibitions, restrictions, warnings, and traffic
control signs and devices. Contractor personnel shall not enter any area in which a red light is
flashing without permission of the NASA area supervisor. When alarm bells are sounded in a
building, secure the equipment in use and leave the building by the nearest exit. An egress
passage must be maintained at all times in the work area. The Contractor shall advise employees
of these requirements.

The Contractor shall advise the Contracting Officer of any special safety restrictions the
Contractor has established so that Government personnel can be notified of these restrictions.

1.4.3 Display of Safety Information
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The Contractor shall erect a safety bulletin board at the job site within 2 calendar days after the
Contracting Officer has approved the Accident Prevention Plan. The following information shall
be displayed on the safety bulletin board in clear view of the on-site construction personnel,
maintained current, and protected against the elements and unauthorized removal:

a.

b.

Map denoting the route to the nearest emergency care facility.
Emergency phone numbers.
Copy of the most up-to-date Accident Prevention Plan.
Current AHA(s) and MSDSs.
OSHA 300A Form.
OSHA Safety and Health Protection-On-The-Job Poster.
Safety and Health Warning Posters.
Active Permits.

1. Excavation and Digging,

2. Open Flame and Hot Work,

3. Confined Space Entry,

AN

. Utility Outages/Facility Closures

5. Crane Operations.

1. A sign indicating the number of years and days without a lost time construction accident at
NASA's Dryden Flight Research Center.

1.4.4

TRAINING

1.4.4.1 New Employee Indoctrination

New employees (prime, subcontractor, vendors, suppliers) onsite will be informed of specific
site hazards before they begin work. Documentation of this orientation shall be kept on file at
the project site.

1.4.4.2 Periodic Training
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Provide Safety and Health Training in accordance with USACE EM 385-1-1 and the approved
Accident Prevention Plan. Ensure all required training has been accomplished for all onsite
employees.

1.4.4.3 Training on Activity Hazard Analysis (AHA)

Prior to beginning a new phase, training will be provided to all affected employees to include a
review of the AHA to be implemented.

1.5 SAFETY MEETINGS AND INSPECTIONS

1.5.1 Mutual Understanding Meeting

Before commencing the work, the Contractor shall meet with representatives of the Contracting
Officer to discuss and develop a mutual understanding relative to administration of the overall
safety program. Items to be discussed shall include: COE EM-385-1-1, hard hats/safety shoes,
other personal protective equipment (PPE), daily safety meetings, activity hazard analysis,
frequency of inspections, 911 communications, stopping of unsafe activities, permit required
operations and MSDSs.

1.5.2 Daily Safety Meetings/Daily Safety Inspections

The Contractor shall conduct daily safety meetings at the beginning of each work shift. This
safety meeting shall be administered by the Contractor's Site Safety Officer and/or Job
Superintendent, or qualified designated representatives of these elements. This safety meeting
shall be attended by all of the Contractor's employees, as well as all subcontractors and their
employees working at the project site for that day. If any of these persons are not present at the
daily safety meeting, they shall be briefed of the issues discussed in the meeting on an individual
basis by the Contractor's Site Safety Officer prior to starting work at the site that day. The safety
meeting format and discussion shall include, but not be limited to: the schedule of events on the
site for the day; addressing hazard analyses for the day's activities; allowing employees and
subcontractors to submit hazard analyses and MSDSs for upcoming activities; planning permit
required operations; discussing unsafe conditions and near misses on the job site; discussing new
equipment and material deliveries to the job site; discussing corrective actions to be taken and
assignment of responsibilities for the implementation of those corrective actions.

The Contractor's designated Site Safety Officer shall, at least once per shift, conduct at least one
walk-through site safety inspection of all site activities. This inspection shall be conducted at a
random time during each shift. The Site Safety Officer's sole purpose during the walk-through
shall be to ensure compliance with the approved Accident Prevention Plan, approved Activity
Hazard Analysis, and approved MSDSs. Additionally the Site Safety Officer must ensure the
workers receive feedback as to their safety effectiveness and compliance with safety procedures.

The Contractor shall use the attached Safety Meeting/Safety Inspection sheets and Safety

Meeting Attendance sheets, or an approved equal, to report the elements described herein. These
sheets shall be submitted to the Contracting Officer on a daily basis by 10:00 am on the next
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work day, (with the Contractor's "Daily Report to the Inspector", see Section 01010 "Standard
Requirements" Paragraph 1.4 "Daily Report to the Inspector").

1.6 CONTRACTOR VEHICLES AND EQUIPMENT

Edwards AFB access passes for Contractor owned vehicles are issued at the Military Security
Police building (Building 2860) on the main base. A letter from the Contracting Officer is
required along with proof of registration and insurance, as well as a valid driver's license.

Contractor-owned, leased, or operated equipment must be in satisfactory mechanical condition.
While in use at the job site, rental equipment shall be kept in good working order and properly
maintained. Contractor owned equipment brought on site must have copies of all operating air
permits for the equipment.

Prior to a piece of rental equipment arriving on the job site, the Contractor shall present a hazard
analysis for the use of the equipment. The hazard analysis shall include consideration for
hazards associated with unloading, moving, and reloading the equipment. The Contractor is
responsible to ensure that all employees working on or around that equipment are properly
trained to use it and made aware of its associated hazards.

Hoisting and lifting devices and cranes must bear evidence of proof loading within the
preceeding 12 months. Operators of hoisting and lifting devices and cranes shall be trained in
proper use and safety limitations. The Contractor shall provide written proof of qualification for
all operators of fork lifts and personnel lifts (i.e. boom lifts, platform lifts, scissors lifts, etc.).
Outdoor hoisting operations shall not commence if winds are above 20 knots (23 mph) steady
state or if gusts exceed 35 knots (40 mph) and the Contractor shall also comply with the
manufacturer's recommended operating limits; the more restrictive shall govern.

Crane operators shall meet the requirements in USACE EM 385-1-1, Section 16 and Appendix
G. In addition, for mobile cranes, crane operators shall be designated as qualified by a source
that qualifies crane operators (i.e., union, a government agency, or and organization that tests
and qualifies crane operators). Written proof of current qualification shall be provided.

Contractor owned vehicles which will be driven on the flight line (aircraft hangars, aprons,
ramps, tow-ways, and taxiways) must bear identifying signs and property damage insurance.
Access to the flight line must be authorized by the Contracting Officer. The Contractor shall be
responsible for performing daily inspections of these vehicles and shall secure, remove, or
dispose of all foreign objects, materials, and debris that can cause damage to an aircraft. Objects
and debris lodged between tire treads shall be removed prior to driving on the flight line. All
vehicles which are permitted on aircraft maintenance ramps, fuel storage areas, fuel servicing
areas, hangars, explosive areas, and any other fire hazard areas shall be equipped with an
approved spark arrestor and authorized in writing by the Contracting Officer for use in these
areas.

Operators of motor vehicles shall be licensed. Only Contractor work vehicles, delivery vehicles,
and debris hauling vehicles, driven by licensed operators, will be allowed at the work site.
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Vehicles for transportation of personnel or personal tools (commuting) must be parked in
designated parking spaces in the DFRC parking lots.

The use of seat belts is mandatory by all operators and passengers traveling in motor vehicles on
Edwards Air Force Base and NASA/DFRC. Passengers are prohibited from riding in or on the
back or bed of any truck. The speed limit, unless otherwise posted, is 15 miles per hour. The
security police use radar units.

Use of Government owned equipment, tools, supplies, or materials is prohibited unless
specifically authorized by the Contracting Officer.

1.7 PROTECTION OF EXISTING UTILITIES

Existing utilities that are indicated, or the location of which is made known to the Contractor
prior to beginning of operations, and utility lines constructed during the Contractor's operation,
shall be protected from damage. If the Contractor damages any of these utilities they shall be
repaired by the Contractor at no additional cost to the Government. In the event that the
Contractor damages any existing utility lines that are not indicated or the locations of which are
not known to the Contractor, report thereof shall be made immediately to the Contracting
Officer. If the Contracting Officer determines that repairs shall be made by the Contractor, such
repairs will be ordered under the clause of the general provisions of the contract entitled
"Differing Site Conditions".

1.8 PERMIT REQUIRED OPERATIONS

The Contractor shall coordinate with the Contracting Officer and obtain written approval from
the Contracting Officer on all Permit Required Operations before the operation begins. The
Contractor shall initiate coordination with the Contracting Officer by writing and submitting a
Request for Permit. The Contractor shall provide, with the Request for Permit the following:

a. Work Plan - A written work plan describing the work to be accomplished during the
Permit Required Operation including a schedule to be followed. The schedule shall include
the dates and time period the Contractor contemplates performing the operation.

b. Activity Hazard Analysis - An activity hazard analysis of the proposed activities during
the Permit Required Operation including the Contractor's plan to minimize or eliminate any
hazards associated with the performance of the work. See paragraph 1.3.2.

The permits are primarily used to identify potentially hazardous work conditions in an attempt to
prevent accidents. The permits are also used to coordinate the required work with key DFRC
activities and keep customer inconvenience to a minimum. The permits shall be processed just
prior to the start of the operation. Permit forms will be provided and filled out by the
Government. The Contractor shall post approved permits at a conspicuous location in the
construction area near the permitted operation. Upon completion of the Permit Required
Operation a copy of the approved permit documents shall be stored at the jobsite in accordance
with Paragraph 1.4.1 "Documents at the Jobsite" of this section. Permit required operations are:
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1. Excavation and Digging,
2. Open Flame and Hot Work,
3. Confined Space Entry,
4. Utility Outages/Facility Closures, and
5. Crane Operations.
1.8.1 Excavation and Digging

Surface penetration, excavation, digging, and trenching are Permit Required Operations.
Surface penetration, excavation, digging, and trenching operations must be approved by the
Contracting Officer before operations begin. The Contractor shall obtain this approval by
submitting a written Request for Excavation and Digging Permit in accordance with Paragraph
1.8 "PERMIT REQUIRED OPERATIONS". The Contractor shall submit this request to the
Contracting Officer seven (7) calendar days prior to the start of digging operations, to enable the
Contracting Officer to review measures being taken to prevent hazard to employees and possible
damage to subsurface utilities.

The permit, a NASA - DRYDEN FACILITIES ENGINEERING WORK CLEARANCE
REQUEST (Dryden form FM-8), must be filled out by the Government and attached to the
Contractor's Request for Excavation and Digging Permit. This package must be reviewed and
approved by several DFRC and USAF organizations prior to start of surface penetration,
excavation, digging, or trenching. During this review and approval period the Contractor can
proceed with marking and staking activities described below.

Prior to performing any surface penetrations, excavation, digging, or trenching 6 inches or
deeper (including driving stakes more than 6 inches in the ground) on any ground surface, the
Contractor shall obtain from the Contracting Officer the current subsurface utility drawing of the
particular area to be worked on. All utility lines shall be identified and marked in the field. The
Contractor shall stake out, mark, paint lines, or other wise identify all subsurface pressurized gas
pipes, high voltage cables, communication cables, other pipe lines, and other subsurface
structures indicated within the area of the work before any surface penetration, excavation,
digging, or trenching is done. After identification is complete, the Contractor shall obtain
agreement from the Contracting Officer that identification is sufficient. After obtaining the
approved permit package from the Contracting Officer and completing the marking and staking
activities, the Contractor shall proceed with the excavating and digging operation in accordance
with the approved permit documents.

The Contractor, however, shall temporarily halt any powered equipment digging and machine
excavation work (i.e. backhoe, jackhammer, trencher, auger, etc.) when approaching within 10
feet of the staked-out/marked utility until the Contractor has exposed the utility by hand
excavation to fix its location. The utility must be exposed using hand digging methods, i.e. "pot
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holing" with pick and shovel with care. The Contractor shall obtain agreement from the
Contracting Officer on how much closer to the utility the machine excavations can be allowed.
Powered equipment digging shall not be performed within 5 feet of any utility. All powered
equipment must be positioned so that it cannot come any closer than 5 feet from the utility.
Backhoes must be positioned so that when the arm is in the full extension it cannot come any
closer than 5 feet to the utility and the arm must always be drawn away from the utility thus
pulling material toward the operator and away from the utility.

1.8.2 Open Flame and Hot Work

The use of an open flame is a Permit Required Operation. Hot work such as welding, torch
cutting, sawing metals, flame cutting, burning, grinding, brazing, soldering, and cad welding are
all Permit Required Operations. Applying, installing, or removing building materials through
the use of heat are also Permit Required Operations. Any operation that can result in the
generation of hot flying debris or sparks is a Permit Required Operation. During operations
involving possible fire hazard, the Contractor shall notify the Contracting Officer and not
proceed until approval is obtained in writing. Open flame and hot work operations must be
approved by the Contracting Officer before operations begin. The Contractor shall obtain this
approval by submitting a written Request for Open Flame and Hot Work Permit in accordance
with Paragraph 1.8 "PERMIT REQUIRED OPERATIONS". The Contractor shall submit this
request to the Contracting Officer three (3) calendar days prior to the start of these operations, to
enable the Contracting Officer to review measures being taken to prevent hazard to employees,
prevent possible fire damage to equipment and property, and prevent unnecessary activation of
fire suppression/alarm systems.

The permit, a USAF WELDING, CUTTING AND BRAZING PERMIT, (AF Form 592), must
be filled out by the Government and attached to the Contractor's Request for Open Flame and
Hot Work Permit. This package must be reviewed and approved by the Dryden Safety Office
and approved by the Contracting Officer prior to start of open flame and hot work. After
obtaining the approved permit package from the Contracting Officer, the Contractor shall
proceed with the open flame and hot work operation in accordance with the approved permit
documents. The Contractor or Subcontractor performing the operation shall sign the permit
before any open flame and hot work operation is started. The Contractor shall also comply with
the requirements stated below.

The Contractor shall discontinue open flame or hot work operations 30 minutes prior to the end
of the normal work day. A Contractor employee shall be assigned as Fire Watchman for every
open flame and hot work operation. The Watchman shall be equipped with suitable fire
extinguishers and shall check all areas around and below the welding or burning operation for
fires. The check shall be continued for at least 30 minutes after completion of the open flame or
hot work operation to ensure no possible sources of latent combustion.

The Contractor shall provide portable fire extinguishers for fire safety during open flame and hot
work operations. When conducting open flame and hot work operations on roofs, the Contractor
shall provide and be equipped with one full 20 pound 20-A:120 BC multipurpose dry chemical
fire extinguisher and one 2.5 gallon water pressure/spray-pump type portable fire extinguisher
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placed within 30 feet of the operation. For all other open flame and hot work operations the
Contractor shall provide and be equipped with one full 10 pound 4-A:60 BC multipurpose dry
chemical fire extinguisher and one 2.5 gallon water pressure/spray-pump type portable fire
extinguisher placed within 30 feet of the operation. The Contracting Officer may request a
standby from the Edwards Fire Department; this accommodation does not relieve the Contractor
of responsibility for open flame and hot work safety.

1.8.3 Confined Space Entry

Entering a confined space is a Permit Required Operation. Entering a manhole, underground
vault, sewage pit, vessel, tank, subfloor area, or other confined space is a permit required
operation. Safety clearance from the Contracting Officer is required before any Contractor
personnel enter a manhole or vault or any other confined space. Entry must be assessed under
Confined Space guidelines. Permit Required Confined Space regulations shall be followed
during all confined space entries. Confined space operations must be approved by the
Contracting Officer before operations begin. The Contractor shall obtain this approval by
submitting a written Request for Confined Space Entry Permit in accordance with Paragraph 1.8
"PERMIT REQUIRED OPERATIONS". The Contractor shall submit this request to the
Contracting Officer three (3) calendar days prior to the start of these operations, to enable the
Contracting Officer to review measures being taken to prevent hazard to employees.

The permit, a CONFINED SPACE ENTRY PERMIT (forms DFRC-223, DFRC-224, and/or
DFRC-225), must be filled out by the Government and attached to the Contractor's Request for
Confined Space Entry Permit. This package must be reviewed and approved by the Dryden
Safety Office and approved by the Contracting Officer prior to entry. After obtaining the
approved permit package from the Contracting Officer, the Contractor shall proceed with the
confined space operation in accordance with the approved permit documents. The Contractor
shall also comply with the requirements stated below.

All work within manholes and other confined spaces shall be considered permit required
confined space entry work, unless otherwise designated by the Contracting Officer. Contractor
shall be responsible for removing water and debris before commencement and during execution
of work in manholes and vaults. The Contractor shall have one or more confined space entry
attendants/entry supervisors who are properly trained in the operation of gas monitoring
equipment and formally qualified as confined space entry attendants/entry supervisors who shall
be on duty during times workmen are in confined spaces. Their primary functions shall be to
monitor the confined space. Gas monitoring shall be performed prior to entry and continuously
when anyone is in the confined space. Readings shall be permanently recorded daily, indicating
the concentration of gas, location and time the space was monitored.

Special requirements, coordination, and precautions will apply to areas that contain a hazardous
atmosphere or, by virtue of their use or physical character, may be oxygen deficient. A
breathing hazard check by the Government is required prior to entering areas that contain a
hazardous atmosphere or, by virtue of their use or physical character, may be oxygen deficient.
Surveillance and monitoring shall be required in these types of workspaces by both Contractor
and Government personnel.
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1.8.4 Utility Outages/Facility Closures

Turning a utility off or on is a Permit Required Operation. Closing a facility or part of a facility
is a Permit Required Operation. Streets, walks, and other facilities occupied and used by the
Government shall not be closed or obstructed without written permission from the Contracting
Officer. Utility outages and facility closures must be approved by the Contracting Officer before
outages and closures begin. The Contractor shall obtain this approval by submitting a written
Request for Utility Outage/Facility Closure Permit in accordance with Paragraph 1.8 "PERMIT
REQUIRED OPERATIONS". The Contractor shall submit this request to the Contracting
Officer fourteen (14) calendar days in advance of the planned outage or closure, to enable the
Contracting Officer to review measures being taken to prevent hazard to employees and the
public, to prevent interruption of any required service, to coordinate the required work with key
DFRC activities, and keep Center impact to a minimum.

The permit,a DRYDEN UTILITY SYSTEM OUTAGE APPROVAL (form DFRC-113), must
be filled out by the Government and attached to the Contractor's Request for Utility
Outage/Facility Closure Permit. This package must be reviewed and approved by the Dryden
Safety Office, the Dryden Maintenance and Logistics Branch, the affected Building/Area
Manager, and the Contracting Officer prior to initiation of the outage or closure. Notification
must also be made to the DFRC Security Office, the DFRC Information Systems Branch, and
Center Management. After obtaining the approved permit package from the Contracting Officer,
the Contractor shall proceed with the work requiring an outage or closure in accordance with the
approved permit documents. The Contractor shall also comply with the requirements stated
below.

The shut-down and start-up of the utilities for the outage shall be performed by the government
and not the Contractor.

1.8.5 Crane Operations

Operating a crane is a Permit Required Operation. Setting up a crane is a Permit Required
Operation. Cranes shall not be operated without written permission from the Contracting
Officer. Crane operations must be approved by the Contracting Officer before crane setup
begins. The Contractor shall obtain this approval by submitting a written Request for Crane
Operation Permit in accordance with Paragraph 1.8 "PERMIT REQUIRED OPERATIONS".
The Contractor shall submit this request to the Contracting Officer fourteen (14) calendar days in
advance of the planned crane operation to enable the Contracting Officer to review measures
being taken to prevent hazard to employees and the public, to prevent interruption of any
required service, to coordinate the required work with key DFRC activities, and keep Center
impact to a minimum.

The permit, a CRANE OPERATION APPROVAL (form FD 8), must be filled out by the
Government and attached to the Contractor's Plans. The contractor shall prepare the following
plans/documents:
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1. Description of Work,
List the work to be accomplished during the lifting operation
2. Center Impact Analysis,
List the affects this activity will have on Center occupants and Center operations, i.e.
evacuate portions of a building, close a fire lane, require special secure access, close a
building exit/entrance, etc.
3. Activity Hazard Analysis
Per paragraph 1.3.2.
4. Lift Plan
a. The exact size and weight of the load.
b. The maximum load limits for the entire range of the lift.
c. Height of the lift.
d. The lift geometry and sequence of actions.
e. The load radius.
f. The boom length and angle, for the entire range of the lift.

g. Ground conditions and outrigger and mats requirements.

h. A drawing showing the location of the crane and the "from" and "to" pick points,
including adjacent buildings, utilities, and other obstructions or hazards.

1. Rigging procedures and rigging hardware.

j. Proof of qualification for the crane operator.

k. Environmental conditions under which lift operations are to be stopped.
. Communication and coordination requirements.

m. The Contractor shall make Personnel Assignments and clearly list by name who will
be the Lift Director, Crane Operator, Signalman, Rigger, and Tag Line Persons.

n. The Contractor shall also complete the Crane Safety Checklist prior to commencing
lifting operations.
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0. The Contractor shall perform a practice pick without the load to verify estimated boom
angle(s) required to pick, rotate, and set the load.

This package must be reviewed and approved by the Dryden Lift Supervisor and the Chief of
Facilities Design and Contruction Branch prior to initiation of the crane setup. The Chief of
Facilities Design and Construction Branch will assign the Lift Supervisor. Notification must
also be made, by NASA project personnel, to the DFRC Security Office, the DFRC Safety
Office, and Center Management prior to lifting operations. After obtaining the approved permit
package from the Contracting Officer, the Contractor shall proceed with the crane operation in
accordance with the approved permit documents.

Crane Safety Checklist for Facility Lifts:
Things to check

1. Crane certifications have been checked and are current.

2. Operator certifications have been checked and are current.

3. Ancillary lifting equipment certifications (slings, chokers, etc.) are current.

4. Boom angle needed to reach both pick point and set points have been checked and
capacity of the crane (AT THOSE BOOM ANGLES) are sufficient to lift the intended load.
5. Capacity of the crane at the horizontal angles required for the pick, rotation, and set have
been checked against crane manual and capacity is sufficient for the intended load. (Note:
Some cranes, especially crawler cranes that don't have outriggers, DO NOT have the same
capacity to the side that they do to the front.)

6. There is sufficient room for crane counterweights to miss all obstructions when the crane
rotates horizontally.

7. Clip on crane hook has sufficient spring tension.

8. All people in area are wearing hard hats and safety shoes.

9. Person who is signaling crane operator has been designated and everyone understands who
that person is for this operation.

10. lift Supervisor has been designated and everyone understands who that person is for this
operation.

11. Personnel handling tag lines have been designated and they understand that they are not
allowed under the load.

12. Ground where outriggers are set has sufficient capacity to resist "punching shear" force
which is generated from load and expected geometric configuration of crane.

13. Check for overhead electrical lines within boom radius + 20 feet. Brief Chief, Facilities
Design & Construction on proposed mitigation procedures.

14. Check for underground vaults, tanks, or utilities near the crane location that might
collapse or shift causing the crane to shift or sink while under load.

15. Ensure the lifting/hazardous zone is delineated clearly to public (use cones, caution tape,
fencing, or other.)

Things to do
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1. Practice pick shall be made prior to actual lift in order to verify estimated boom angle(s)
required to pick the load, rotate the load, and set the load. (Note: This is done without the
load.)

1.9 ELECTRICAL SAFETY

The Contractor shall appoint an individual person to be responsible for jobsite electrical safety
and to restrict entry to dangerous locations to those authorized by the Contractor jointly with the
Government. Lockout/Tagout controls will be strictly enforced.

When ever possible, all lines, circuits, and equipment to be worked on shall be deenergized
before work is started. If equipment or circuits cannot be deenergized, the Contractor shall
provide all necessary personal protective equipment and other protective controls to work on
energized lines, circuits, and equipment. Additionally, approval from the Contracting
Officer shall be obtained by the Contractor prior to performing work on energized lines,
circuits, and equipment.

The Contractor shall use Ground Fault Circuit Interrupters (GFCI) in all circuits used for electric
tools and equipment in the construction site. The Contractor shall use GFCls in all circuits used
for temporary lighting in the construction site. GFClIs shall be installed in accordance with the
most recent edition of the National Electric Code.

1.10 LOCKOUT & TAGOUT PROCEDURES

The Contractor shall ensure that each employee is familiar with and complies with 29 CFR
1910.147. Specific Lockout/Tagout requirements are as follows:

a. The tags shall be the same for both lockout and tagout, and shall only be used once. The
information on the tag shall be printed legibly.

b. For lockout the information shall include - name of person controlling the lock, the date
the lock was put in place, telephone number of the person controlling the lock, name of the
Project Inspector monitoring the work, name of the company serving as prime contractor for
the work, and the name of the company for which the lock control person is employed.

c. For tagout, the above information is required plus an explanation of why a lock could not
be used, and what additional safety precautions were used.

The above information shall be documented, and the record made available for inspection. Upon
completion of the Lockout/Tagout Operation the documents shall be stored at the jobsite in

accordance with Paragraph 1.4.1 "Documents at the Jobsite" of this section.

1.11 FIRE PREVENTION

Any fire hazard conditions shall be immediately reported to Contracting Officer. Any fire
emergency situation shall be reported by calling 911 or the NASA/DFRC Security Post #1 at
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(661) 276-3256. Contractor vehicles must not block or encroach upon fire truck lanes at any
time. The Contractor shall provide temporary fire protection equipment for the protection of
personnel and property during construction.

All work sites shall be kept clean and orderly at all times. Combustible scrap, debris, and waste
materials (oily rags, paper, packaging, scrap wood, etc.) shall be stored in covered metal
receptacles and removed from the worksite daily to minimize potential hazards. Flammable and
combustible materials shall be stored in a manner which minimizes the risk of fire including
spontaneous combustion. "No Smoking" signs shall be posted in areas where flammable or
combustible material are stored.

Only approved containers and tanks shall be used for storage and handling of flammable and
combustible liquid. All flammable and combustible liquids shall be kept in closed containers
when not in use. Bulk drums of flammable or combustible liquids shall be grounded and bonded
to containers during dispensing. The Contractor shall provide and be equipped with one full 10
pound 4-A:60 BC multipurpose dry chemical fire extinguisher placed within 20 feet where
flammable/combustible liquids are stored.

The Contractor shall ensure the following are complied with when pressurized cylinders are on
the jobsite:

a. Cylinder contents shall be identified with a label.

b. All cylinders shall be stored in an upright position at all times.
c. Cylinders shall be secured at all times.

d. Cylinders not in use shall have valve protector caps in place.

Smoking is not permitted in buildings or on roofs. Smoking is permitted in approved designated
areas only. Smoking materials shall be disposed in an approved receptacle.

Nonspark producing tools and equipment or pneumatic type shall be utilized in fire hazardous
areas such as hangars and other explosive environment areas. Burning of trash or rubbish is

prohibited.

1.12 HIGH NOISE LEVEL PROTECTION

Operations performed by the Contractor that involve the use of equipment with output of high
noise levels (jackhammers, drill hammers, generators, tractors, saws, air compressors, and
explosive activated tools, etc.) shall be scheduled for weekends and/or outside normal duty
hours. Contractor operations that result in noise levels above 60 dBA in any occupied buildings
(offices, laboratories, control rooms, hangars, etc.) and are disruptive to NASA/DFRC business
operations shall be performed on weekends or outside normal duty hours. Use of any such
equipment shall be approved in writing by the Contracting Officer prior to commencement of
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work. (Normal duty hours defined in Section 01010 "Standard Requirements", Paragraph 1.8
"Normal Duty Hours")

Contractor personnel working at NASA/DFRC may need to wear hearing protection as a result
of normal aircraft operations. Sonic boom shock waves are a normal everyday occurrence at
NASA/DFRC that cause momentary surprise to personnel. The Contractor shall instruct all
employees to be aware of this hazard, especially working outdoors at heights.

1.13 SEVERE STORM PREPARATION

In the event of a severe storm warning, or indications of impending severe weather (e.g. dust
storms, damaging wind, heavy rains, floods, tornados, hail, or lightning) the Contractor shall
monitor weather conditions and take appropriate precautions including but not limited to:

a. Secure outside equipment and materials and place materials possible to damage in
protected locations.

b. Check surrounding area, including roof, for loose material, equipment, debris, and other
objects that could be blown away or against existing facilities.

c. Ensure that temporary erosion controls are adequate.

d. Secure materials and equipment that should not be exposed to, or contaminated with, dirt
and dust to protect the materials and equipment from damage. This includes mechanical,
electrical, and electronic equipment to ensure their function is not compromised. This also
includes materials that have aesthetic purpose to ensure appearance is not damaged.

1.14 HAZARDOUS WASTE AND MATERIALS

When working with hazardous waste and materials, Contractor personnel must wear or use
personal protective articles such as protective clothing, respiratory devices, protective shields,
etc., appropriate to the task being performed. Provisions are to be made by the Contractor for
continuous contact with personnel working with hazardous waste/materials in remote areas.

1.14.1 Hazardous Waste and Industrial Waste Water

The Contractor shall identify all wastes produced, including chemicals, paints, industrial
wastewater, Petroleum/Oil/Lubricant (POL) products and solvents, and their containers, and
dispose of them in approved manners. Unknown wastes will be chemically identified by the
Contractor. Obtain a determination of whether the waste is hazardous from the Contracting
Officer. Notify the Contracting Officer prior to taking disposal action for any hazardous waste.

For disposal, provide either laboratory analysis data documenting the chemical content of the

waste or certification by appropriate organization or authority as to the chemical constituents of
the waste. Document the waste type, quantity, location, and personnel/contractor/agency
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responsible so the material can be tracked from generation through ultimate disposal as required
by Environmental Protection Agency under Resource Conservation and Recovery Act.

1.14.2 Chemicals and Hazardous Materials

No chemicals and no hazardous materials such as explosives, flammables, sources of ionizing
radiation, corrosives, or toxic substances may be brought onto NASA/DFRC premises without
authorization from the Contracting Officer. Provide the Contracting Officer with a copy of the
Material Safety Data Sheets (MSDSs) for all chemicals and hazardous materials to be brought on
site. All manufacturer recommended precautions shall be followed during the use of any
chemicals and hazardous material. MSDSs will be required of all substances deemed to be
hazardous by the Contracting Officer. MSDSs must be submitted to the Contracting Officer for
approval prior to the use of any chemicals and hazardous substance. Explosives shall not be
used or brought to the project site, with the exception of powder actuated tools and equipment.

1.14.3 Asbestos, Lead Paint, PCBs

Any work in or around friable asbestos containing materials, including but not limited to pipe
insulation, lagging, fire proofing, floor tiles, mastic, and transite walls, must be approved by the
Contracting Officer prior to commencing work. The use of any construction materials
containing asbestos is prohibited.

Portions of NASA buildings may contain asbestos materials. Any work involving penetration of
a hollow wall space shall be coordinated with the Contracting Officer in advance.

Any work involving the disturbance of lead containing paint must be approved by the
Contracting Officer. The use of any paints containing lead or zinc chromate is prohibited.

Any work involving the disturbance of PCBs must be cleared through the Contracting Officer.
1.14.4 Radiation Requirements

Use of equipment containing radioactive isotopes or any nuclear sources such as density test,
moisture detectors, radiography, etc. must be approved by the Dryden Safety Office and the
Contracting Officer. If such equipment is to be used in the work, the Contractor must notify the
Dryden Safety Office through the Contracting Officer no less than 14 days prior to the use of
such equipment. During the use of such equipment the Dryden Safety Office is authorized to
make periodic checks to insure that proper health precautions are being followed. If the Dryden
Safety Office determines that these precautions are not being followed, the Dryden Safety Office
will immediately notify the Contracting Officer to initiate corrective actions.

1.15 BARRICADING WORK AREAS

Areas made hazardous to workers, project personnel, the public, or other persons by Contractor
operations shall be barricaded as follows:
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a. All lay down areas, excavations, breaks in roads, breaks in floors, and similar conditions
shall be barricaded to prevent injury to personnel and reduce the possibility of damage to
moving equipment. The Contractor shall continuously barricade all lay down areas,
excavations, breaks in roads, breaks in floors, and similar conditions with temporary vertical
chain link fencing or vertical plywood fencing.

b. When the lay down areas, excavations, breaks in roads, breaks in floors, and similar
conditions are within 20 feet of the edge of roads, parking lots, and pedestrian routes, the
Contractor shall furnish and install battery powered flasher type warning lights on a
maximum spacing of not less than one flasher every 15 feet on at least one side of any
excavation or opening.

c. Steel plates used to cover excavations in roadways shall be sufficient to safely support all
vehicle loads.

1.16 FALL HAZARDS

When work is performed at heights which expose workers, project personnel, the public, or other
persons to falling objects, such areas shall be barricaded, restricted, or protected.

When work is performed at heights which expose workers, and inspectors to falls, the Contractor
shall provide fall protection. The Contractor shall check with the Contracting Officer before
commencing roofing work or any activity on a roof and shall ensure safe work conditions. When
working from an aerial lift workers shall use a body harness and lanyard system appropriately
attached to the boom or basket.

1.17 PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

All construction areas at DFRC are considered hard hat areas. All persons working on or
visiting the project site shall wear hard hats.

All Contractor employees and Subcontractors shall wear clothing suitable for the weather and
work conditions. The minimum for field work shall be short sleeve shirt, long trousers, and
steel-toed safety boots.

For purposes of inspecting the work under this contract, the Contractor shall provide personal
protective and safety equipment to the Government inspector for use during inspections. This
includes but is not limited to body harnesses, lanyards, lifelines, ladders, aerial lifts, respirators,
safety glasses, face shields, shade lenses, etc. This does not include hard hats and steel-toed
safety boots.

1.18 ENVIRONMENTAL PROTECTION

The environmental resources within the project boundaries and those affected outside the limits
of permanent work under this contract shall be protected during the entire period of this contract.
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1.18.1 Desert Tortoise Protection

The Desert Tortoise is a federally endangered species, and the Contractor shall ensure that they
are protected throughout the project site. The superintendent and all contract employees
involved in earthwork operations shall view a NASA training film about the Desert Tortoise,
approximately 1 hour long. The Contractor shall take extreme care to protect the Desert Tortoise
when in the clean soil disposal site.

1.18.2 Cultural Resource Protection

In the event cultural or historical materials are found during the performance of this contract,
work will cease immediately in the find area and the Contracting Officer shall be notified
accordingly.

1.18.3 Air Quality

The Contractor's operations shall satisfy air quality requirements for Kern County Air Pollution
Control District.

1.18.4 Water Quality

The Contractor's operations shall satisfy water quality requirements for the Lahontan Regional
Water Quality Control Board.

1.19 DUST CONTROL

The Contractor shall maintain excavations, embankments, stockpiles, temporary roads, plant
sites, waste areas, borrow areas, and other work areas within or beyond the project site free from
dust which would cause a hazard or nuisance to others. Methods of stabilization consisting of
water sprinkling, chemical treatment, light bituminous treatment or similar methods will be
permitted to control dust. Sprinkling shall be repeated at such intervals as to keep the disturbed
area damp at all times. Dust control shall be performed as the work proceeds and whenever a
nuisance or hazard occurs.

When the jobsite is inside an occupied building, the Contractor shall provide and install dust
barriers to control dust movement so that dirt and dust does not migrate out of the construction
site and into occupied sections of the building. Any corridors, offices, and other rooms that
become contaminated by dirt and dust migrating from the Contractor's activity shall be cleaned,
dusted, and vacuumed by the Contractor at no expense to the Government.

1.20 FIRST AID AND EMERGENCIES

Contractor personnel who sustain injury or become ill, on-site during normal duty hours, may be
examined and/or given first aid treatment at the NASA/DFRC Dispensary in Building 4822,
telephone (661) 276-3258 or (661) 276-3570. Outside normal duty hours the Contractor is
responsible for first aid treatment of employees and transportation to a medical facility off-site.
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All injuries sustained on-site must be reported to the Contracting Officer whether treated at the
NASA/DFRC facility or elsewhere. (Normal duty hours are defined in Section 01010 "Standard
Requirements" Paragraph 1.8 "NORMAL DUTY HOURS".)

Emergency telephone numbers and reporting instructions shall be conspicuously posted at the
job site. Fire, rescue, and first aid are available by contacting 911 on a NASA/DFRC telephone.
If a NASA/DFRC phone is not available in an emergency, call Security post 1 at (661) 276-3256

and clearly explain the emergency. A direct 911 contact cannot be made by use of a personal or
cellular phone. To summarize, in an emergency from a:

a. NASA/DFRC phone dial 911

b. Personal or Cellular phone dial (661) 276-3256

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION (Not Applicable)

END OF SECTION 01411
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SECTION 01420—SOURCES FOR REFERENCE PUBLICATIONS

PART I —GENERAL

1.1 REFERENCES

Reference publications are cited in other sections of the specifications along with identification
of their sponsoring organizations. The addresses of the sponsoring organizations are listed
below, and if the source of the publications is different from the address of the sponsoring
organization, that information is also provided.

AMERICAN CONCRETE INSTITUTE (ACI)

P.O. Box 9094

Farmington Hills, MI 48333-9094
Ph: 248-848-3700

Fax: 248-848-3701

Internet: http://www.aci-int.inter.net

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

1827 Walden Ofc. Sq.

Suite 104

Schaumburg, IL 60173-4268
Ph: 847-303-5664

Fax: 847-303-5774

Internet: www.aamanet.org

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION
OFFICIALS (AASHTO)

444 N. Capital St., NW, Suite 249
Washington, DC 20001

Ph: 800-231-3475 or 202-624-5800
Fax: 800-525-5562 or 202-624-5806
Internet: www.aashto.org

AMERICAN BEARING MANUFACTURERS ASSOCIATION (ABMA)
1101 Connecticut Ave., NW, Suite 300
Washington, DC 20036-2422

Ph: 202-429-5155
Fax: 202-828-6042
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AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

One East Wacker Dr., Suite 3100
Chicago, IL 60601-2001

Ph: 312-670-2400

Publications: 800-644-2400

Fax: 312-670-2400

Internet: http://www.aiscweb.com

AMERICAN INSTITUTE OF TIMBER CONSTRUCTION (AITC)

7012 So. Revere Parkway, Suite 140
Englewood, CO 80112

Ph: 303-792-9559

Fax: 303-792-0669

AMERICAN IRON AND STEEL INSTITUTE (AISI)

ATTN: Publication Orders
P.O. Box 4321
Chestertown, MD 21690
Ph: 800-277-3850

Fax: 410-810-0910

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

11 West 42nd St

New York, NY 10036

Ph: 212-642-4900

Fax: 212-302-1286

Internet: http://www.ansi.org/

AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING (ASNT)

1711 Arlingate Lane

P.O. Box 28518

Columbus, OH 43228-0518
Ph: 800-222-2768

Fax: 614-274-6899
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AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

100 Barr Harbor Drive

West Conshohocken, PA 19428-2959
Ph: 610-832-9500

Fax: 610-832-9555

Internet: www.astm.org

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

1801 Alexander Bell Drive
Reston, VA 20190-4400

Ph: 703-295-6300

Fax: 703-295-6222

Internet: www.pubs.asce.org
e-mail: marketing@asce.org

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

Three Park Avenue

New York, NY 10016-5990
Ph: 212-591-7722

Fax: 212-591-7674
Internet: www.asme.org

AMERICAN WELDING SOCIETY (AWS)

550 N.W. LeJeune Road
Miami, FL 33126

Ph: 800-443-9353

Fax: 305-443-7559
Internet: www.amweld.org

AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)
3246 Fall Creek Highway, Suite 1900
Grandbury, TX 76049-7979

Ph: 817-326-6300
Fax: 817-326-6306
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AMERICAN SOCIETY FOR METALS (ASM)

Materials Park, OH 44073-0002
Ph: 216-338-5151

Order Publications From:

ASM International

ATTN: MSC/Book Order

P.O. Box 473

Novelty, OH 44072-9901

ASPHALT INSTITUTE (AI)

Research Park Dr.

P.O. Box 14052

Lexington, KY 40512-4052

Ph: 606-288-4960

Fax: 606-288-4999

Internet: www.asphaltinstitute.org
e-mail: asphalti@asphaltinstitute.org

BUILDING OFFICIALS & CODE ADMINISTRATORS (BOCA)

4051 W. Flossmoor Rd.
Country Club Hills, IL 60478
Ph: 708-799-2300

Fax: 708-799-4981

E-mail: boca@aecnet.com

BUREAU OF RECLAMATION (BOR)

Dept. of the Interior

P.O. Box 25007

Denver, CO 80225

Ph: 303-236-0305, ext. 457
Order from:

National Technical Information
Services (NTIS)

5285 Port Royal Rd.
Springfield, VA 22161

Ph: 703-605-6000

Fax: 703-605-6900

Internet: http://www.tfedworld.gov/ntis/ntishome.html
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CALIFORNIA REDWOOD ASSOCIATION (CRA)

405 Enfrente Ave., Suite 200
Novato, CA 94949

Ph: 415-382-0662

Fax: 415-382-8531

CALIFORNIA DEPARTMENT OF TRANSPORTATION (CDT)

Publication Distributiopn Unit

1900 Royal Oaks Dr.

Sacramento, CA 95815

Ph: 800-553-3520 or 916-227-7000 (CA Transportation Lab)
Fax: 916-324-8997

CODE OF FEDERAL REGULATIONS (CFR)

Order from:

Government Printing Office

Washington, DC 20402

Ph: 202-512-1800

Fax: 202-275-7703

Internet: http://www.pls.com:8001/his/cfr.html

COMMERCIAL ITEM DESCRIPTIONS (CID)

Order from:

General Services Administration

Federal Supply Service Bureau

470 E L'Enfant Plaza, S.W.

Washington, DC 20407

Ph: 202-619-8925

Internet: http://pub.fss.gsa.gov/h1-pub.html

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)

933 No. Plum Grove Rd.
Schaumburg, IL 60173-4758
Ph: 847-517-1200

Fax: 847-517-1206

Internet: http://www.crsi.org
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CONSUMER PRODUCT SAFETY COMMISSION (CPSC)

Washington, DC 20207
Ph: 301-504-0580

COPPER DEVELOPMENT ASSOCIATION (CDA)

260 Madison Ave.

New York, NY 10016

Ph: 212-251-7200

Fax: 212-251-7234

E-mail: http://www.copper.org

CORPS OF ENGINEERS (COE)

Order from:

U.S. Army Engineer Waterways Experiment Station
ATTN: Technical Report Distribution Section
Services Branch, TIC

3909 Halls Ferry Rd.

Vicksburg, MS 39180-6199

Ph: 601-634-2571

Fax: 601-634-2506

COUNCIL OF AMERICAN BUILDING OFFICIALS (CABO)

5203 Leesburg Pike, Suite 708
Falls Church, VA 22041

Ph: 703-931-4533

Fax: 703-379-1546

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)
2500 Wilson Blvd.

Arlington, VA 22201-3834

Ph: 703-907-7500

Fax: 703-907-7501

Internet: www.eia.org

ENGINEERING MANUALS (EM)

USACE Publications Depot
ATTN: CEIM-SP-D

2803 52nd Avenue
Hyattsville, MD 20781-1102
Ph: 301-394-0081
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ENGINEERING PAMPHLETS (EP)

USACE Publications Depot
ATTN: CEIM-SP-D

2803 52nd Avenue
Hyattsville, MD 20781-1102
Ph: 301-394-0081

ENGINEERING REGULATIONS (ER)

USACE Publications Depot

ATTN: CEIM-SP-D 2803 52nd Avenue
Hyattsville, MD 20781-1102

Ph: 301-394-0081

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

1151 Boston-Providence Turnpike

P.O. Box 9102

Norwood, MA 02062-9102

Ph: 617-255-4681

Fax: 617-255-4359

Internet: http://www.factorymutual.com

FEDERAL AVIATION ADMINISTRATION (FAA)

Order from:

Superintendent of Documents

U. S. Government Printing Office
Washington, DC 20402

Ph: 202-512-1800

Fax: 202-512-1356

For free documents, order from:
Federal Aviation Administration
Dept. of Transportation

ATTN: General Services Section M-45
400 Seventh St., SW
Washington, DC 20590-0001

Ph: 202-619-8925

Fax: 202-619-8978

SOURCES FOR REFERENCE PUBLICATIONS 01420-7 of 17



FEDERAL SPECIFICATIONS (FS)

Order from:

General Services Administration

Federal Supply Service Bureau

470 L'Enfant Plaza, S.W.

Washington, DC 20407

Ph: 202-619-8925

Fax: 202-619-8978

Internet: http://pub.fss.gsa.gov/h1-pub.html

FEDERAL STANDARDS (FED-STD)

Order from:

General Services Administration

Federal Supply Service Bureau

470 E L'Enfant Plaza, S.W.

Washington, DC 20407

Ph: 202-619-8925

Fax: 202-619-8978

Internet: http://pub.fss.gsa.gov/hi-pub.html

GEOLOGICAL SOCIETY OF AMERICA (GSA)

P.O. Box 9140
Boulder, CO 80301
Ph: 800-472-1988
Fax: 303-447-1133

INSTITUTE FOR INTERCONNECTING AND PACKAGING ELECTRONIC
CIRCUITS (IPC)

2215 Sanders Rd.
Northbrook, IL 60062-6135
Ph: 847-509-9700

Fax: 847-509-9798
Internet: www.ipc.org
e-mail: orderipc@ipc.org
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INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

445 Hoes Ln, P. O. Box 1331
Piscataway, NJ 08855-1331

Ph: 732-981-0060 OR 800-701-4333
Fax: 732-981-9667

Internet: http//www.standards.ieee.org
E-mail: customer.service@ieee.org

INSTITUTE OF ENVIRONMENTAL SCIENCES (IES)

940 East Northwest Highway
Mount Prospect, IL 60056
Ph: 847-255-1561

Fax: 847-255-1699

INSULATED CABLE ENGINEERS ASSOCIATION (ICEA)

P.O. Box 440

South Yarmouth, MA 02664

Ph: 508-394-4424

Fax: 508-394-1194

E-mail: www.electricnet.com/orgs/insucbl.htm

INTERNATIONAL ELECTROTECHNICAL COMMISSION (IEC)

3, rue de Varembe, Case Postale 131
CH-1211 Geneva 20, Switzerland
Ph: 41-22-919-0211

Fax: 41-22-919-0300

Internet: http://www.iec.ch

e-mail: custserv@iec.ch

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO))

1, rue de Varembe'
Case Postale 56
CH-1211 Geneve 20
Switzerland

Internet: www.iso.ch
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IRON AND STEEL SOCIETY (ISS)

186 Thornhill Road
Warrendale, PA 15086-7528
Ph: 412-776-1353, ext. 1

Fax: 412-776-0430

E-Mail: custserv (@ issource.org
Internet: www.issourse.org

INSTRUMENT SOCIETY OF AMERICA (ISA)

67 Alexander Drive

P.O. Box 12277

Research Triangle Park, NC 27709
Ph: 919-549-8411

Fax: 919-549-8288

e-mail: [ISA@isa.org

Internet: http://www.isa.org

JOHN F. KENNEDY SPACE CENTER (KSC)

KSC Doc Library - D
Kennedy Space Center, FL 32899
Ph: 407-867-3613

KENNEDY SPACE CENTER HANDBOOK (KHB)

NASA

KSC Pollution Control and Sanitation Officer
MD-MED-P

Kennedy Space Center, FL 32899

MILITARY HANDBOOKS (MIL-HDBK)

Order from:

Standardization Documents Order Desk
Bldg 4D

700 Robbins AV

Philadelphia, PA 19111-5094

Ph: 215-697-5147

Fax: 215-697-5148

Internet: www.dodssp.daps.mil
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MILITARY SPECIFICATIONS (MS)

Order from:

Standardization Documents Order Desk
Building 4, Section D

700 Robbins Ave.

Philadelphia, PA 19111-5094

Ph: 215-697-5147

Fax: 215-697-5148

Internet: www.dodssp.daps.mil

MILITARY STANDARDS (MIL-STD)

Order from:

Standardization Documents Order Desk
Building 4, Section D

700 Robbins Ave.

Philadelphia, PA 19111-5094

Ph: 215-697-2179

Fax: 215-697-2978

Internet: www.dodssp.daps.mil

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

Publication(s) Available From
Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

Ph: 202-783-3238

NATIONAL ASSOCIATION OF CORROSION ENGINEERS (NACE)

1440 South Creek Drive
Houston, TX 77084-4906
Ph: 221-228-6200

Fax: 281-228-6300
Internet: www.nace.org

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

1300 N. 17th St., Suite 1847
Rosslyn, VA 22209

Ph: 703-841-3200

Fax: 202-841-3300

Internet: http//www.nema.org/
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NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

One Batterymarch Park

P.O. Box 9101

Quincy, MA 02269-9101

Ph: 800-344-3555

Fax: 800-593-6372

Internet: http://www.nfpa.org

NATIONAL FOREST PRODUCTS ASSOCIATION (NFOPA)

1250 Connecticut Ave., NW, Suite 200
Washington, DC 20036

Ph: 202-463-2766

Fax: 202-463-2791

NATIONAL HARDWOOD LUMBER ASSOCIATION (NHLA)

P.O. Box 34518

Memphis, TN 38184-0518

Ph: 901-377-1818

Fax: 901-382-6419

e-mail: nhla@natlhardwood.org

NATIONAL INSTITUTE FOR CERTIFICATION IN ENGINEERING
TECHNOLOGIES (NICET)

1420 King Street
Alexandria, VA 22314-2794
Ph: 888-476-4238

Internet: www.nicet.org

NATIONAL INSTITUTE FOR STANDARDS AND TECHNOLOGY (NIST)

Department of Commerce
Gaithersburg, MD 20899-0001
Ph: 301-975-4025

Fax: 301-926-1630

Order From:

Superintendent of Documents
U.S. Government Printing Office (GPO)
Washington, DC 20402

Ph: 202-512-1800

Fax: 202-512-2250

or
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National Technical Information Services (NTIS)
5285 Port Royal Rd.

Springfield, VA 22161

Ph: 800-553-6847

Fax: 703-321-8547

Internet: http://ww.gov/ntis.gov

NATIONAL LIME ASSOCIATION (NLA)

200 No. Glebe Rd., Suite 800
Arlington, VA 22203-3728
Ph: 703-243-5463

Fax: 703-243-5489

NATIONAL READY-MIXED CONCRETE ASSOCIATION (NRMCA)

900 Spring St.

Silver Spring, MD 20910
Ph: 301-587-1400

Fax: 301-585-4219

NAVAL FACILITIES ENGINEERING COMMAND (NAVFAC)

1510 Gilbert St.

Norfolk, VA 23511-2699
Ph: 757-322-4200

Fax: 757-322-4416

NAVAL FACILITIES ENGINEERING SERVICE CENTER (NFESC)

560 Center Drive

Port Hueneme, CA 93043-4328

Ph: 805-982-5661

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA)
272 Tuttle Road

Cumberland Center, ME 04021

Ph: 207-829-6901
Fax: 207-829-4293
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NORTHEAST REGIONAL AGRICULTURAL ENGINEERING SERVICE (NRAES)

Cooperative Extension

152 Riley-Robb Hall

Ithaca, NY 14853-5701

Ph: 607-255-7654

Fax: 607-254-8770

Internet: http://rcwpsun.cas.psu.edu/nraes
E-mail: nraes@cornell.edu

PLASTIC PIPE AND FITTINGS ASSOCIATION (PPFA)

800 Roosevelt Rd., Bldg C, Suite 20
Glen Ellyn, IL 60137

Ph: 630-858-6540

Fax: 630-790-3095

PLASTICS PIPE INSTITUTE (PPI)

1801 L St. NW, Suite 600K
Washington, D. C. 20006-1301

Ph: 888-314-6774

Fax: 202-293-0048

Internet: http://www.plasticpipe.org
Order Publications from:

SPI

P. O. Box 753

Waldorf, MD 20604

Ph: 202-974-5332

Fax: 800-541-0736 or 202-296-7359

PRESTRESSED CONCRETE INSTITUTE (PCI)

175 West Jackson Blvd., Suite 1859
Chicago, IL 60604

Ph: 312-786-0300

Fax: 312-786-0353

Internet: www.pci.org

e-mail: info@pci.org

REDWOOD INSPECTION SERVICE (RIS)

591 Redwood Highway, Suite 3100
Mill Valley, CA 94941
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RUBBER MANUFACTURERS ASSOCIATION (RMA)

1400 K St., NW

Washington, DC 20005

Ph: 202-682-4800

Fax: 202-682-4854

Order Publications from:

The Mail Room

P. O. Box 3147

Medina, OH 44258

Ph: 800-325-5098 or 330-723-2987
Fax: 330-725-0576

RURAL ELECTRIFICATION ADMINISTRATION (REA)

Order from:

USDA-REA-ASD

ATTN: Publications

14th and Independence Ave., SW, Room 0180
Washington, DC 20250

Ph: 202-720-8674

RURAL UTILITIES SERVICE (RUS)

ATTN: Publications

14th and Independence Ave., SW, Room 4028-S
Washington, DC 20250

Ph: 202-720-8674

Fax: 202-205-3654

Internet: www.usda.gov/rus

SOUTHERN CYPRESS MANUFACTURERS ASSOCIATION (SCMA)

400 Penn Center Boulevard, Suite 530
Pittsburgh, PA 15235

Ph: 412-829-0770

Fax: 412-829-0844

SOUTHERN PINE INSPECTION BUREAU (SPIB)

4709 Scenic Highway
Pensacola, FL. 32504-9094
Ph: 850-434-2611

Fax: 850-433-5594
e-mail: spib@spib.org
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U.S. AIR FORCE TECHNICAL ORDERS (TO)

Air Force Logistics Command, ATTN: D.A.D.
Wright-Patterson Air Force Base, OH 45433

U.S. DEPARTMENT OF TRANSPORTATION (USDT)

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

UNDERWRITERS LABORATORIES (UL)

333 Pfingsten Rd.
Northbrook, IL 60062-2096
Ph: 847-272-8800

Fax: 847-272-8129

Internet: http://www.ul.com/
Order from:

Global Engineering Documents
15 Inverness Way East
Englewood, CO 80112-5776
Ph: 800-569-7128

Fax: 303-397-7945

Internet: http://global.ihs.com
E-mail: global@ihs.com

UNI-BELL PVC PIPE ASSOCIATION (UBPPA)
2655 Villa Creek Dr., Suite 155
Dallas, TX 75234

Ph: 214-243-3902
Fax: 214-243-3907

U.S. ARMY ENVIORNMENTAL HYGIENE AGENCY (USAEHA)

Waste Disposal Engineering Division
Aberdeen Proving Ground, MD 21010-5422
Ph: 410-671-3652
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U.S. GENERAL SERVICES ADMINISTRATION (GSA)

Order from:

General Services Administration
Federal Supply Service Bureau

470 E L'Enfant Plaza, S.W., Suite 8100
Washington, DC 20407

Ph: 202-619-8925

Fax: 202-619-8978

Internet: fss.gsa.gov/pub/fed-specs.cfim
AOK 5/01

LOK 6/00

WEST COAST LUMBER INSPECTION BUREAU (WCLIB)

P.O. Box 23145
Portland, OR 97281
Ph: 503-639-0651
Fax: 503-684-8928

WESTERN WOOD PRESERVERS INSTITUTE (WWPI)

7017 N.E. Highway 99 # 108
Vancouver, WA 98666

Ph: 360-693-9958

Fax: 360-693-9967

WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)
Yeon Bldg.

522 SW 5th Ave.

Portland, OR 97204-2122

Ph: 503-224-3930
Fax: 503-224-3934

END OF SECTION 01420
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[ REVSIONS
DRAWING INDEX INDEX OF DISCIPLINES SYMBOLS = o | e
NO. NO. G GENERAL ELEVATION
-1 COVER AND INDEX SHEET IDENTIFICATION
-2 GENERAL AND PROJECT NOTES ¢ oomL
A1 ABBREVIATIONS, SYMBOLS AND GENERAL NOTES D DEMOLITON o GENERAL NOTES
A-2 FLOOR PLAN ARROW-
s REFLECTED DEILNG PLAN A ARCHITECTURAL semr A ¢ 1. ALL CONSTRUCTION IS NEW UNLESS OTHERWISE NOTED.
A4 ROOF PLAN S STRUCTURAL uﬁ% ELEVATION 2. VERIFY AL DIMENSIONS AND FIELD CONDITIONS PRIOR TO BIDDING.
A-5 EXTERIOR ELEVATIONS W MECHANICAL [}
A6 BUILDING SECTIONS GRID LINES INTERIOR ELEVATIONS 3. EXERCISE EXTREME CAUTION NOT TO DAVAGE ANY EXISTING
A7 WALL SECTIONS P FIRE PROTECTION STRUCTURE, EQUIPMENT, OR UTILITIES. ANY DAMAGE SHALL BE
- REPAIRED AT THE CONTRACTOR'S EXPENSE
A-8 LOUVER SCHEDULES € ELECTROL DAL oAl
A-9 LOUVER DETALS {DENTIFICATION DENTIFICATION 4 DISPOSE OF ALL RESULTANT DEBRIS OFF-SITE.
5-1 ABBREVIATIONS, SYMBOLS AND GENERAL NOTES
5-2 ROOF FRAMING PLAN > ' PROVIDE ALL LABOR AND MATERIALS TO ASSURE A COMPLETE AND
3 ELEVATIONS - DETAIL TITLE PROPER INSTALLATION OF THIS PROJECT
A-2 A-20A<4
S-4 EXHAUST/MUFFLER STRUCTURAL DETAILS ~— ~—— SHEET WHERE SECTION IS DRAWN / COMPLY WITH APPLICABLE CODES, INCLUDING BUT NOT LIMITED TO
M-1 ABBREVIATIONS, SYMBOLS AND GENERAL NOTES SHEET WHERE SHEET WHERE UBC, NEC, NFPA, UPC. FOR ALL WORK.
2 EQUIPHENT SCHEDULES DETAIL IS TAKEN DETAIL IS DRAWN PROVDE DETAL
ED AS BUILT DRAWINGS OF CONSTRUCTION
M-3 FUEL OIL SYSTEM ~ FLOW DIAGRAM
DOCUMENTS. THE AS BUILT DRAWINGS SHALL ALSO INCLUDE THE AS
M-4 MECHANICAL FLOOR PLANS SECTION CUTS DETAIL BUILT SHOP DRAWINGS, INCLUDING THE SCHEMATIC LADDER
M-5 SECTION DIAGRAMS.
M-6 TYPICAL PIPE SUPPORT AND PENETRATION DETAILS
M-7 E/G ROOM AR FLOW DIAGRAM 8 mvumM_om ADDENDUMS TO THE EXISTING TECHNICAL MANUALS OF THE
IRE EMERGENCY POWER SYSTEM AND AL MAJOR EQUIPMENT
P-1 PLUMBING FLOOR PLAN AND SCHEDULES
£-1 ABBREVIATIONS, SYMBOLS AND GENERAL NOTES NEW V5. EXISTING LEGEND INSTALLED FOR' THIS. PROJECT
£-2 SINGLE  LINE DIAGRAM 9. PROVIDE TRAINING ON THE EMERGENCY POWER SYSTEM AND ALL
E-3 RELAY DIAGRAM FOR GENERATOR AND FEEDER CIRCUIT NEW, TO BE INSTALLED MAJOR EQUIPMENT OF THIS PROJECT.
BREAKER AND GENERATOR SINGLE LINE DIAGRAM
E-4 POWER PLAN 10. PROVIDE A LIST OF RECOMMENDED SPARE PARTS OF THIS PROJECT.
-5 CONTROL PLAN
o CROUNDNG. PLAY EXISTNG 1 mzmu_cm ELECTRONIC COPIES OF THE COMPUTER PROGRAMS OF THE
MERGENCY POWER SYSTEM. ALSO SUPPPLY SUPPORTING HMI AND
€7 MEDUM AND LOW VOLTAGE CONTROL SWITCHGEAR PLC PROGRAMMING SOFTWARE AND EXECUTABLE FILES, INCLUDING
-8 PANEL SCHEDULES EDINING SOFTWARE. QUANTUM PLC SOFTWARE IS CONCEPT V2.5 FROM
£-9 *CURRENTLY REMOVED FROM DESIGN PACKAGE SCHNEIDER ELECTRIC/TELEMECANIQUE.
e ELECTRIOML DEIALS 12 THE FINAL TESTING OF EMERGENCY
E-11 EMERGENCY GENERATOR COMMUNICATION BLOCK DIAGRAM . POWER SYSTEM SHALL BE DONE
£-12 SCURRENTLY REMOVED FROM DESIGN PACKAGE NOTE CONVENTION AFTER HOURS OR ON THE WEEKEND, COORDINATE WITH NASA
MAINTENANCE CONTRACTOR FOR EQUIPMENT TRAINING AND FOR
€13 SUBSTATION 16 FEEDER BREAKER TYPICAL WIRING DIAGRAM TROUBLE. SHOOTING EXISTING EQUIPMENT AS REQUIRED
INTERFACE TO EMERGENCY GENERATOR SYSTEM
E-14 CONTROL SCHEMATICS 12KV MAIN BREAKERS
£-15 TYPICAL CONTROL SCHEMATIC TIE
£-16 12008 12.47 KV SWITCHGEAR FEEDER BREAKER SCHEMATIC
£-17 WD-INTERCONNECTION NOTES WHICH INCLUDE THE NOTE NUMBER WITHIN A DIAMOND SYMBOL ARE NOTES
b TN THAT ARE CONTAINED WITHIN THE BODY OF THE DRAWING. NOTES WITHOUT A
e Wo-INTERCONNECTION DIAMOND SYMBOL ARE NOTES NOT CONTAINED WITHIN THE BODY OF THE DRAWING,
e UBSTATION 16 M1, M2 AND MBT TYPICAL BUT APPLICABLE TO THE DRAWING CONTENT, FOR EXAMPLE.
CUBICLE PARTIAL WIRING DIAGRAM
£-22 SUBSTATION 16 FEEDER BREAKER TYPICAL WIRING DIAGRAM INTERFACE INDICATES A NOTE FOUND IN THE BODY OF THE DRAWNG
TO EMERGENCY GENERATOR SYSTEM
£-23 WD~ INTERCONNECTION 2. INDICATES A NOTE NOT FOUND ON THE BODY OF THE DRAWING.
£-24 WD-INTERCONNECTION
£-25 WO~ INTERCONNECTION
£-26 SWITCHGEAR OUTLINE
£-27 SWITCHGEAR OUTLINE
£-28 SWITCHGEAR OUTLINE
€-29 SHICHGEAR OUTLNE
£-30 SWITCHGEAR OUTLIN -
€31 SWITCHGEAR OUTLINE DIMENSION  CONVENTION
£-32 SCHEMATIC - SWITCHGEAR
£-33 SCHEMATIC ~ SWITCHGEAR
£-34 SCHEMATIC ~ SWITCHGEAR
£-35 SCHEMATIC ~ SWITCHGEAR
£-36 SCHEMATIC ~ SWITCHGEAR
€37 SCHEMATIC — SWITCHOEAR ALL DIMENSIONS ARE SHOWN USING ENGLISH UNITS (FEET-INCHES). THE ENGLISH DIMENSION CONVERTED TO
£-38 SCHEMATIC - SWITCHGEAR METRIC UNITS IS SHOWN IN PARENTHESIS UNDER OR NEAR THE ENGLISH DIMENSION
£-39 SCHEMATIC ~ SWITCHGEAR |
£ wmnm“n“m - Mummnmm»u EXAMPLE:  16-0" = INDICATES ENGLISH DIMENSION IN FEET-INCHES
z - (4877) —— INDICATES METRIC DIMENSION MILLMETERS. CML DRAWINGS WILL SHOWN
mmuw wmnmunnm - N“"ﬁmnm@m METRIC DIMENSION IN METERS. ELECTRICAL DRAWINGS DO NOT SHOW METRIC DIMENSIONS
£-44 SCHEMATIC ~ SWITCHGEAR
£-45 SCHEMATIC ~ SWITCHGEAR
E-45 SCHEMATIC ~ SWITCHGEAR
£-47 SCHEMATIC — SWITCHGEAR
£-48 SCHEMATIC ~ SWITCHGEAR
£-49 REMOVAL OF DEVICE 60 (M1 PORTION) WIRING IN SUBSTATION 16
£-50 REMOVAL OF DEVICE 60 (M2 PORTION) WIRING IN SUBSTATION 16
£-51 REMOVAL OF DEVICE 60 (MTB PORTION) WIRING IN SUBSTATATION 16 FOR DRAWNG NDEX SEE DRAWNG HO.| SUBCONTRACT NO 3
E-52 SUBSTATION 16 REMOVAL OF DEVICE 79 WIRING DIAGRAM /nv‘hvx%zgﬁ:ggss
FROM 52-M2 (NEW TRANSFORMER BREAKER) TR
€£-53 SUBSTATION 16 REMOVAL OF DEVICE 47 WIRING DIAGRAM
FROM 52-M2 (NEW TRANSFORMER BREAKER) oLt GENERATOR 3 AND 4
£-54 SUBSTATION 16 REMOVAL OF DEVICE 47 WIRING DIAGRAM o] INSTALLATION
FROM 52-M2 (NEW TRANSFORMER BREAKER) PR0£CT WO
€-55 SUBSTATION 16 REMOVAL OF DEVICE 47 WIRING DIAGRAM oL oo GENERAL AND PROJECT NOTES
FROM 52-M2 (NEW TRANSFORMER BREAKER) ron SOATRES e
£-56 EXISTING PLC CABLING BETWEEN SUBSTATION 16 oesion prase <65 o8 Mo, )
AND B4872 GENERATOR BUILDING SAETY CATEGORY. ione o ot NONE
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1. SEE M-1 (OF MECHANICAL CONTRACT DRAWINGS) FOR LEGEND,
E/G ROOM_AIR_FLOW DIAGRAM JEEREVATONS D GEAERA NOTES
SCALE 1/4°=1-0"
2. CONTRACTOR SHALL COMPLETE CONSTRUCTION ON ALL INDICATED
LOUVERS AND DAMPER FILTERS.
SEQUENCE OF OPERATION: E/G ROOM MOTORIZED DAMPERS (MD—1 THROUGH 16) R CONTUCT ONLY REQURED COMPLETION OF
. s ELECTRICAL POWER AND CONTROLS WIRING FOR THE LOUVRES —
A. GENERAL AND DAMPERS, AND ANY REQUIRED NEW CONDUIT ROUTING.
X MOST NECESSARY CONDUI HAS BEEN PREVIOUSLY INSTALLED.
1. ALL MOTORIZED DAMPERS SHALL BE NORMALLY OPEN TYPE (OPEN WHEN THERE IS NO POWER APPLIED, INSTALLATION OF LOUVRES, DAMPERS, FILTERS AND ASSOCATED
ENERGIZED TO STAY IN CLOSED POSTION). MECHANICAL COMPONENTS IS PART OF THE MECHANICAL
2. MD-1 (INTAKE) AND MD-5 (RADIATOR EXHAUST) ARE INTERLOCKED WITH E/G—1 START/STOP. CONTRACT, NOT ELECTRICAL
3. MD-3 (INTAKE) AND MD-6 (RADIATOR EXHAUST) ARE INTERLOCKED WITH E/G-2 START/STOP. 4. ELECTRICAL WIRING ON THIS DRAWING WAS INSTALLED UNDER
4. MD-2 AND MD-13 (INTAKE) AND MD-7 (RADIATOR EXHAUST) ARE INTERLOCKED WITH E/G-3 START/STOP. MECHANICAL CONTRACT. THIS ELECTRICAL CONTRACT WILL NOT
5. MD-4 AND MD-16 (INTAKE) AND MD-8 (RADIATOR EXHAUST) ARE INTERLOCKED WITH E/G~4 START/STOP. REQUIRE BID INPUT ON THIS SHEET.
B. MAIN POWER FAILURE —
1. UPON FALURE OF MAN UTITY POWER, ALL DAMPERS SHALL FAIL SAFE (OPEN). O DRAVIG INDEX SEE ORAYMG NO.J SUBCONTRACT Mo /nﬂFu_aazg%:gg
2. UPON RECEMNG A START SIGNAL FROM AN E/G SET, TS MERLOCK SHALL OPEN TS RESPECTIVE INTAKE e
AND RADIATOR EXHAUST DAMPER AND OPEN MD-9. ° N
3. WHEN MORE THAN ONE E/G SETS ARE STARTED, THER RESPECTVE START SIGNALS SHALL OPEN o vz s e o2 GENERATOR 3 AND 4
RESPECTVE INTAKE AND RADIATOR EXHAUST DAMPERS, AND SHALL OPEN MD-9 THROUGH 12. e e — INSTALLATION
3. ABOVE SEQUENCE SHALL BE REVERSED UPON SHUTTING DOWN THE ENGINE. A TIME DELAY OF A ¢ = o PROECT N0
60 SECONDS (ADJUSTABLE) SHALL BE PROVIDED FOR CLOSING THE DAMPERS AFTER AN ENGINE IS SHUTDOWN. [pacoe [ E/G ROOM AR FLOW DIAGRAM
4. IF ALL THE E/G SETS ARE ONUNE, THEN MD-14 SHALL OPEN. s o Sounars
» SAFETY CATEGORY. EFFECIVE DATE sout 1/47=1'-0"
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A& wbe 138Kv-480/277V 1000 KVA-RATING IN_KVA Amv LIGHTING FIXTURE IDENTIFICATION SYMBOL; SEE UNDERFLOOR TRENCH DUCT, WIDTH AS INDICATED 25 %ﬂo;ﬂ_nﬁm«znzmoz_mm TO SYNC THE GENERATORS TO
YN T 30,40 13.8 KV-480/277V PRIMARY TO LGHTING FIXTURE SCHEDULE UNOERFLOOR CELLULAR RACEWAY HE GENERATOR BUS
8T ZESRROENT WEDANCE fe) WETAL HALIDE W/QUARTZ LAMP FIXTURE 25-1 SYNC. CHECK DEVICE TO PREVENT OUT OF SYNC CLOSURE GENERAL NOTES
N , 0A=OIL IMMERSED, SELF COOLED UNDERFLOOR HEADER DUCT OF UTILITY AND GENERATOR BREAKER
D] = BUSWAY [ ] METAL HALIDE W/QUARTZ LAMP FIXTURE ON 1. THE FOLLOWING GENERAL NOTES APPLY TO ALL ELECTRICAL DRAWINGS.
\IHJJ SIZED PER NEC ARTICLE 250 NGHT LIGHT CRCUIT CABLE TRAY, LADDER TYPE 27/59 | OVER/UNDER VOLTAGE RELAY
Y GROUND SIZED PER NEC ARTICL ; 2. ALL WORK SHALL BE IN ACCORDANCE WITH THE 1999 NATIONAL
5 PHASE @1 EXIT LIGHT, ARROW INDICATES DIRECTION OF EGRESS :c:_moSE ASSEMBLY, .LENGTH AND SPACING 3 REVERSE POWER RELAY. SINGLE PHASE. TO PROTECT ELECTRICAL CODE, NFPA 70
5 AS INDICATED AGAINST MOTORING OF GENERATOR.  PROVIDED WITH
R (INC
&) N PUSE CONTER ,ﬂm_mmocmmmn&%mu @ JuNcTioN Box INVERSE TIME CHARACTERISTICS 3. ALL CIRCUT BREAKERS AND DISCONNECT SWITCHES AR THREE POLE
UNDERFLOOR DUCT AND JUNCTION BOX. NUMBER ONLESS OTHERWISE NOTED.
® AVMETER (B9 PHOTO-CELL CONTROL OF PARALLEL DUCTS AS INDICATED: P=POWER, 321 | REVERSE POWER RELAY 10 PREVENT THE EXPORT OF
=3 T=TELEPHONE, S=SIGNAL GENERATOR POWER 10 THE UTILITY 4. ALL CONDUI SIZES ARE BASED ON COPPER CONDUCTORS WITH “THW"
® YOLTMETER gueseaer e 5 055 OF FI ECTION TO BE DETECTED AS REVERSE WSULATON UNLESS OHERWSE NOTED
9 L ELD PROTI
AMMETER SWITCH HO  WALLPACK METAL HALIDE FIXTURE VARS TO PROTECT THE GENERATOR FROM VOLTAGE 5. SOME SYMBOLS AND ABBREVATIONS SHOWN WAY NOT BE USED ON
o \TINC
i3] VOLTMETER SWITCH NOUSTRIAL TYPE FLUORESCENT FITURE RLGUUTOR MALFUNCTION WALE OPCRATIG IN PARALLEL AL DRAWINGS,
] _”M ENCLOSED CIRCUIT BREAKER 6. MINIMUM CONDUIT SIZE FOR POWER WIRING SHALL BE 3/4” UNLESS
INDUSTRIAL TYPE FLUORESCENT FIXTURE
© ool P81 GELF CONTANED EMERGENCY BATIERY PACK PANELBOARDS AND POWER EQUIPMENT SYMBOLS | 4 NEGATVE SEQUENCE TIME OVERCURRENT (3-PHASE) OTHERWISE. NOTED.
47 PHASE SEQUENCE VOLTAGE RELAY 7. CONDUIT RUNS ARE SHOWN FOR GENERAL INFORMATION ONLY.
==ia=2 O T FLUORESCENT FIXTURE
POTENTIAL TRANSFORMER WITH FUSES SURFACE MOUNT FLUORES v I FLUSH MOUNTED PANELBOARD AND CABINET INSTALL ALL CONDUIT TO SUIT FIELD CONDITIONS,
3 W] SURFACE MOUNT FLUORESCENT FIXTURE WITH 49 TEMPERATURE. RELAY
CURRENT TRANSFORMER SELF CONTANED EMERCENCY BATIERY PACK H SURFACE MOUNTED PANELBOARD AND CABINET y 8. ALL NON-CURRENT CARRYING METAL PARTS OF EQUIPMENT, LGHTING
= 50/51 | TIME AND INSTANTANEOUS OVERCURRENT RELAY (3-PHASE FIXTURES, ETC. SHALL BE GROUNDED BY MEANS OF A GREEN
1 “”M“m_o_n MOTOR STARTER SWITCH SYMBOLS [ e anepyD OR AN DISTRIBUTION PRIELBOIRD ¢ ) INSULATED GROUND WIRE RUN IN RACEWAY WITH SUPPLY
TR T-NEWA SIZE. R-REDUCED VOLTAGE (INSTALL AT +48" UNLESS OTHERWISE NOTED) (s NoTED) SON/SIN® | INSTANTANEOUS /TIME. NEUTRAL OVERCURRENT RELAY CONDUCTORS. N JODITON, ALL WETALIC CONDUT SLL 6
. ELECTRICALLY CONTINUOUS AND PROVIDE A GROUND RETURN PATH
100AF 100AF=FRAME RATING IN AMPERES N SINGLE POLE SWITCH [TTT]  wec-wotor conteoL center 50/51V | VOLTAGE CONTROLLED TIME OVERCURRENT RELAY WITH INSTALLED IN ACCORDANCE WITH THE NATIONAL ELECTRICAL CODE,
1o0aE CIRCUIT BREAKER| 100AT=TRIP RATING IN AMPERES NTAN ARTICLE 250
c 10081 MOB=WAGNETIC ONLY BREAKER Sz DOUBLE POLE SWITCH [ MOTOR CONTROLLER INSTANTANEOUS
3 THREE-WAY SWITCH ND SENSOR RELAY 9. ALL EXTERIOR EQUIPMENT AND DEVICES SHALL BE WEATHERPROOF
CIRCUIT BREAKER W/ CURRENT LIMITING FUSE s r ww»n DISCONNECT SWITCH,  J0A-SWITCH RATING 50/6S GROUND SENSOR RELA LE
Y- S4 FouR-waY swick Z0AF-FUSE RATING, WHEN SHOWN 516 TIME GROUND OVERCURRENT RELAY 10, TEST ALL NEW INSTALLATIONS OR RELOCATED EQUIPMENT FOR
| CIRCUIT BREAKER WITH SHUNT TRIP Sa  SWICH CONTROLLNG FIXTURES MARKED WITH X COMBINATION CONTROLLER AND DISCONNECT SWITCH GROUNDING AND ANY MALFUNCTIONS. PROVIDE ALL NECESSARY
o RIPT INDICATE TIONS TO MAKE THE SYSTEM OPERATIONAL
IHT— GROUNDING RESISTOR . mcmmovma,;%mszwx @ on (@ VOOR, HORSCPOWER A5 INDCATED 60 VOLTAGE BALANCE RELAY CORRECTIONS 10 £ SYSIE
a SIRESS CONE & o GOVERNOR FOR CONTROLLING THE PRIME MOVER. LOAD 1. EQUIPENT OR OUTLET LOCATIONS INDICATED ARE DIAGRAMMATIC
Se SWITCH WITH PILOT LAMP O} PUSHBUTTON STATION 65 SHARING TYPE. EXACT LOCATIONS SHALL BE FIELD DETERMINED.
3 Fuse D THREE-WAY DIMMER SWITCH
'3
\( 12. INAT CTRI WORK WITH Al THER TRADES.
. EOOA-TATNG I S D DR SWICH ED) urcwica EQuPKENT DENTIFICATON SE0L gouy | PORT POWER COMTROLER 10 CONTROL GENERATOR 2. COORDINATE ALL ELECTRICAL WO wo £
g is/urs  TRANSFER SWITCH pﬁunorﬁﬁzmmwmmwmmmmswcmxnx TWO_SINGLE POLE SWITCHES CONNECTED FOR DRY TYPE TRANSFORMER 13, ALL EQUIPMENT INSTALLATION, INCLUDING CONOUIT AND CONOUIT
$3 UL ILCUMNATION LEVEL SWITCHING DIRECTIONAL TIME OVERCURRENT RELAY WITH VOLTAGE SUPPORTS, SHALL MEET UBC SEISMIC ZONE 4 SEISMIC REQUREMENTS
B INUNE FUSE DISCONNECT TED SWITCH sV CONTROL
Su_ MOIOR & ¢ CIRCUITING SYMBOLS
- FUSE cutour RECEPTACLE SYMBOLS 7 A-C RECLOSING RELAY ABBREVIATIONS
o FUSE DISCONNECT SWITCH (INSTALL AT +15" UNLESS OTHERWISE NOTED) I gznnm mmummmw "u m_w_mﬂn WAL, OR FLOOR 810/U | OVERFREQUENCY/UNDERFREQUENCY RELAY HIGH-SPEED TYPE
A RE
K KIRK KEY INTERLOCK © SINGLE RECEPTACLE, NEMA 5-15R, GROUNDING WRING EXPOSED LOCK OUT RELAY TO PREVENT CLOSING CIRCUIT BREAKER e e SHITCH
e SHORT CROSSLINES INDICATE NUMBER OF #12 CONDUCTORS 86 AFTER PROTECTIVE RELAY TRIP. REQUIRE MANUAL RESET AWG AMERICAN WIRE GAGE
| POVER CRCUI BREAKER S DUPLEX RECEPTACLE. NEWA 5-20R. GROUNDING Z#— N CONDUT. LONG CROSSLINE REPRESENTS THE NEUTRAL LOCKOUT RELAY BRK BREAKER
@ EMERGENCY GENERATOR TYPE CONDUCTOR. ~ CROSSLINE WITH HORIZONTAL MARK INDICATES C CONDUIT
T =© GFI  DUPLEX RECEPTACLE, NEMA 5-20R, GFl THE GROUNDING CONDUCTOR. NO CROSSUINES INDICATES 861 FFERENTIAL CURRENT RELAY 8 CIRCUIT BREAKER
m lq '— SURGE ARRESTOR 2-§12 IN 3/4™ CONDUIT; OTHER CONDUCTOR AND CONDUIT o CKT CIRCUIT
= B 30 SINGLE 220V RECEPTACLE. AMP RATING AS INDICATED SIZES AS INDICATED 87 TRANSFORMER DIFFERENTIAL RELAYS cr CURRENT TRANSFORMER
<] COPPER
~@ 100 SINGLE 480V RECEPTACLE, AMP RATING AS INDICATED — BRANCH CIRCUIT HOMERUN TO PANELBOARD; 871
m GROUNDING RESISTOR LETTER AND NUMBER NOTATION VOLTAGE REGULATOR FOR THE GENERATORS oSt DISTRIEUTON
- b QUAD-RECEPTACLE (DOUBLE DUPLEX), NEMA IDENTIFIES PANEL AND CIRCUIT NUMBER(S) % £ ENGINE GENERATOR
- P
- 5715, GROUNDING TYPE POWER FACTOR CONTROLLER T0 CONTROL GENERATOR WHEN st Pl
3 OMMUNICATIONS SYSTEMS SYMBOLS —co—  EMPTY RACEWAY WITH PULLWIRE GEN GENERATOR
3 C FLOOR DUPLEX RECEPTACLE 90-1 PARALLELED WITH THE LmLITY kemil THOUSAND CIRCULAR MiL
B = v ——  CONDUI TURNED UP [ KILOVOLT
8 TELEPHONE OUTLET (+18" UNLESS NOTED; CLOCK RECEPTACLE KVA KILOVOLT AMPERES
H (] FLOOR TELEPHONE OUTLET LOCAL AREA NETWORK OUTLET CONDUIT TURNED DOWN KW KILOWATT
3 e TELEVISON QUTLET LOCAL AREA NETWORK OUTLET \V\/V  FLEXIBLE CONDUIT xsum “%%ﬂzuo% REACTIVE
3 TELEPHONE OUTLET —— EMERGENCY POWER CIRCUIT MID MOUNTED —
E W MUSIC SYSTEM OUTLET EL MVA MEGAVOLT AMPERE
=
i Ho COMPUTER TERMINAL PT POTENTIAL TRANSFORMER
3 ) \ SIGNALING SYSTEM SYMBOLS SEC SECOND(S)
2 [TC]  TELEPHONE TERMINAL CABINET EXTERIOR SYMBOLS GROUNDING SYMBOLS sHee CHTOHEAR
\ TELEPHONE
— P T ACKBOARD
2 —_— TELEPHONE TERMINAL BAC — - — £ — - — UNDERGROUND ELECTRICAL DUCT BANK —G——  BARE COPPER GROUND WIRE N suzzer (4487) s INFORL BULDNG cadg
B m— LOCAL AREA NETWORK BOARD . o
<o 7 — - — T — - — UNDERGROUND TELEPHONE DUCT BANK (® /47 DWETER X 10°-0" GROUND ROD -D BELL (+847) o Lo —.
22 & SPOER O POLE @ GROUND WELL WITH 3/4” DIAMETER X 10'-0"
8% 0] AMPLIFIER GROUND ROD FOR ORAWNG INDEX SEE. RAMING NO. | SUSCONTRACT MO 3
e pot TREET LGHT /uﬂrﬂu_&a Yot oty
bm <& PA AMPLIFIER AND POWER SUPPLY s B ___
H PB PULL BOX
g ® PA MICROPHONE o e 5o GENERATOR 3 AND 4
8 < PUBLIC ADDRESS SYSTEM OUTLET ua] ELECTRICAL POWER MANHOLE NO SCALE oRame INSTALLATION
g W) C WASTER STATION m TELEPHONE MANHOLE HWWHE’
2
33 30) IC SLAVE STATION [l HANDHOLE B P
P H OESIGN PHASE: | SEE DAR NO.
3¢ TRANSFORMER, PAD MOUNTED
o3 HD INTERCOM OUTLET @ - SAFETY CATEGORY. e one
8%
il 8 7 6 5 t 4 3 ‘ 2 _ 1
28

1-Rey 33

8 | 7

| 6

5 ¥ 4

|

3 |

[]

L REVISIONS

SINGLE LINE DIAGRAM SYMBOLS

LIGHTING SYMBOLS

MISCELLANEOUS SYMBOLS

PROTECTIVE RELAYS/DEVICES

POWER TRANSFORMER

1000KVA, 0A DELTA-WYE CONNECTION

[Fev DESCRPTION EFECTVE DATE
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REVISONS
REV DESCRPTION GFECTE AT |
SK STA 1
SH_STA 1A S\ N
—
NASA-2 i ASA- u8-2
FL L Tw? 7
3 = =
= g SF-6 g
alz il el I 5
b 3|16 ¢ ¢l B3
2 2
4 A0
- _ _ _EXISTING 1247 KV GENERATOR BuwOWwG | . EXISTING SUBSTATION 16 = = }OMZMW}_I NOTES
12.47KV GENERATOR DISTRIBUTION SWITCHGEAR EXISTING 34.5KV. SWIT R Av SEE DRANG £-1 FOR ABS - STMBOLS AND GENERAL NOTES.
———- L _EXSTING 345KV SWICHGEAR _ , <2> EQUPMENT AND FEEDERS SHOWN LIGHT ARE EXISTNG AND EQUIMENT AND FEEDERS SHOWN
| 12.47KV, 12008, 3¢, 3W BUS ! DARK ARE NEW.
! Hmn 4 Hmn 3 Hr'l Hmo ) H:f % ! , <3> SEE TABLE 1 BELOW FOR PROTECTVE RELAYS.
| EXISTING 3¢ 5KV BUS 1 [ EXISTNG 34.5KV BUS 2 \
12004 58» 12004 _ | X 1T |
X , o Usoowa L S00WA oo 3 L |
$-2 T ﬂ ! _—
| YTt YT Y [s] | v : SPECIFIC_NOTES
v > L L1 * > DXISTNG 47 WD 79 RELAYS ARE DISABLED.
] 2 > T T T T s NOT USED
g g H H 3 3 = | @
, B B bl 5| ) 3 0l EXISTING 3#500KCMIL, 35KV —————————— ) @ NOT USED
Jo o ° o d e =z
i 33 313 33 3| 3 . 3 W 3 = A EXISTING XFMR T1 mx,w:zh XFMR 12
o° < a2 o g - g0 gz Y% 15/16.8/224 WA A 15/15/20 M <& BUSSED SPACE ONLY REQURED FOR FUTRE GENERATOR.
2 &m 38 38 28 BB S|> 365-12.47 kv 345-12.47 KV
> M e = e B e - z ) - N m EXISTING 3-3¥500KCMIL, 15KV- |
I S 8= e B 2z SR 2ls B [ EXISTING_12.47KV_SWICHGEAR | ® VTG ON £t 5 THE EXEING, by W et BREACERS (OOKED W T BISTNG
[ ol o . D g 4 12.47KV_SUBSTATION. THE SWITCH SHALL INHIBT REMOTE CLOSURE, AND BE WONTTORED BY
o o o & - SR E@ 7 THE MASTER PLC AS SHOWN ON PERMISSVE SWITCH INTERCONNECTIONS ON SHEET E-22.
I
_ G 5 c) |
< o= [ _ g US 1 (EXIST) |
i i T 3 - W !
KO ; JODS
- = - 0 HOUSE |
{ POWER XFMR TA £ @ 8 @ :u@ _:@ |
1
= = = = ‘
1650KVA - o - - e
1.5MW GEN, 12.47KV, TYP — 12.47KV _
180V bl el - - -
M
[ ° - - 2 - - .. ° - R e 2
LOAD BANK D e = = = =7 z2 z ‘ = = z @
CONT PNL N e e e ] o= e 3 = = e
1650KW © 2 2 = 2o Ee 2 =3 = = = g
LOAD BANK ] I 2 2 B 8- 8 B8 2 14 2 2
W/XFMR © A A 3 ] Ay av A a @ @ 3
MODULE & ] e e e e& 23 e¥ e¥ e e e 2
LOAD
MODULE & £/6_TEEDER &
TABLE 1: PROTECTIVE RELAYS AND METERING
SWITCHGEAR FEEDER | PROTECTVE RELAYS | METERING REMARK
| EXISTING
34.5 KV BUSES " . -
142 _—
345 KV BUS 1 [ 50/51, SON/51N, 861, 871 ALLRELAY & METERING ARE EXISTNG
345 KV BUS 2 2 50/51. 50N/5IN. 861, 871
7,
50/51, SON/SIN.,
12.47 KV BUS 1 MAIN 1
SR
50/51. SON/SIN. %y
12.47 Kv BUS 2 MAIN 2 §\®
I L s 6 & 11 SMWI 50/51, SON/5IN, |
12.47 Xv 8US | F1 THRU F6 & F1 79
1247 KV BUS 1 Fia 67 WITH 50/51, S0N/5IN
12.47 KV BUS 2 F7 THRU £13 67 Witk 50/51, 50N/51N, 79 > or oRAwnG mocx sEE oRawNG N[ suscontract no
12.47 KV GENERATOR (-1 & 2 25, 32, 40 50
SWIICHGEAR ' 65, 87. 90, 90- 1 . o
1267 KV GENERAIOR | o/, sou/sm o O oD 4
SWITCHGEAR . NO SCALE e vo ALLATION
NEW |LH
. IN
1247 KV GENERATOR | Wv 32, 40 wo\u__s 516, * ‘_ﬂxm;ﬁl 57 cone — S ;:waﬁam LINE DIAGRAM -
SWITCHGEAR 65, 87. 90, 90- METERING oEson prase D o_zaj HT S owe-
st F—2

Poth: PA\ArForce\NASA\ Central®o:

SAFETY CATEGORY: [EFFECTVE DATE scas: 1/8":
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| REVISIONS
Lrev [ DESCRPTION [ o oar
NEW_ SWITCHGEAR CUBICLES AND ASSOCIATED RELAYS ,
HAVE BEEN PREVIOUSLY PURCHASED BY GOVERNMENT EXISTING 1247 KV SWOR IN SUB 16
mﬁ_ﬁ_ COMPLETE INSTALLATION AND WIRING T0 REPLICATE SEE DWG E-2 FOR CONTNUATION
ING INSTALLATION OF EG'S 1 AND 2. |
(2.1 __ EXISING 12.47 KV EMERGENCY BUS |
S . —
EMERGENCY BUS TIE I i U
10 EXIST ' 120 )
12.47 KV, 12004, 30. 3W ! 12.47KV_ SWCR ' @ 500MVA
7 6 5 4 3 2 ! 4 v
L —_— e — - —
@) LY 12000 12004 12008 FUTURE X
3 1/2°C-3§40T, 15KV &
| @ e 2] Soomva '500MVA 52] 5o0mva £QUIPPED 142, 600V GND
= CUBCLE
e 52 — FOR €6-7 YC-144/0 OND HOUSE_POWER
A XFMR TA
500MV 225 KVA -
52 e 12.47-480/27V
” 3O @ 3| : gy
10 OTHER ENGINE @
1500KW @ 1500KW 1500KW 8 GENERATORS nh 47C-4§500kemil
4 @. | e = Q@P1. & 142 GND
s { L wl.ﬁfv EXISTNG | LOCATED AT
ATS | SUBSTATION 16
oFE []ore
L0AD T
BANK = = - EXISTING DISTRIBUTION
SEE SHEETS E-23 THRU E-25 0PA-31, 33,
FOR MORE DETAL PANEL DPA (138.38) [ 2330 ® C
& 144 GND
1°C- 144 GNI
- o u/vw((r(x:; n
1125 KVA
8 DY 280-208v/120v
Je, 4w

—- 4"C-4§600kcmil

& 142 GND
1
(3) ¢ =
2°C-1§2/0 AWG CU, S
600V EPR, TYP T P1-125A CIRCUIT BREAKER P1-37. 39, 41
2 _\N.m,; 2°C-41
’ & 146 GND - & 146 GND
ROUNDING RESISTOR
mown _waoﬁa / _A_ EXISTING EXISTING EXISTING
346 OHMS 7200 VOLT = Evz%_. Evz? PANEL
(1P OF 4) ! 5
(1008) “(2308) | (63)
|
| B

RELAY DIAGRAM FOR TYPICAL GENERATOR AND FEEDER CIRCUIT BREAKERS

SCALE NONE

_ﬁ ISTING
| PANEL
| ez |

GENERATOR BUILDING SINGLE LINE DIAGRAM
NEW_VS. EXISTING LEGEND SCALE NONE

OW NEW, 70 BE INSTALLED |

——  EXISTING

NOTES

NOT USED
GENERATOR PROTECTIVE RELAYING SHALL REPLICATE RELAYING FOR EG-1.

FOR ORAMNG INOEX SEE. DRAMNG NO. | SUBCONTRACT WO

SEE DWG E-11 FOR PANEL SCHEDULE
GENERATOR 3 AND 4
INSTALLATION
RELAY DIAGRAM FOR GENERATOR
CIRCUIT BREAKER AND GENERATOR SINGLE LINE DIAGRAM

g:; _ A
SAFETY CATEGORY. errEcTve oAt scue NONE = u.
8 7 6 _ 5 t 4 3 2 _ 1

SEE DETAIL 7 ON DRAWING - 13 FOR CONTROL DIAGRAM

&

& =

& ot useo WL Mdobo ol Loborciory A
&

Auv

NO SCALE
A@ SEE DRAWING £-1 FOR ASBREVIATIONS, SYMBOLS AND GENERAL NOTES
SONATURES.

oEsion PHASE € DAR MO.
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[rev [ DESCRIPTION [ emecive oA
|
B ——
|
[ ]
EXISTNG 1650 KW
LOAD BANK )ﬁ —
—
[ existnG ) AN e N N
PANEL P2 5
EXISTING FIRE ALARM —|
CONTROL PANEL FACP
| vt Ly e 5o\ [
EXISTING SWITCHGEAR — | | 2 o “
BATTERIES
! GENERATOR ROOM * , e o [ 3/4°C-312 & 1}126ND
U !
(&— [105 ' ¢ 10 DPA-2022,24 §-2
JACKET WATER HEATER
EXISTING BATTERY —/| 1] EXISTING 4.5KW, 208V, 1PH N
S oareer gL e 5 GENERAL NOTES:
EXISTNG 12470 —— il P1-17,19 I LUBE OIL HEAT 1. SEE DRAWING E-1 FOR ABBREVATIONS, SYNBOLS AND GENERAL NOTES.
GENERATOR N : 3 , 2. AL WIRNG USED IN THE SWITCHGEAR SHALL BE MINMUM F14AWG GOOV, SIS WIRE. le=
DISTRBUTION ~ b y
SWITCHGEAR ‘ g S SPECIFIC NOTES:
SEE ELEVATION §—c7e 4 @|m o ; BATTERY RACK, 4 PLACES (> ALL CONDUT INSTALLED IN GENERATOR ROOM SHALL BE RIGID GALVANIZED STEEL TYPE
- - - . : AND SIZED AS SHOWN. THESE ARE THE MINMUM SZE REQUIRED AND THE
ELECTRICAL ROOM 8 T A | (S e T Attt = - MANUFACTURER'S RECOMMENDATION SHALL NOT OVERRIDE.
[0z ]—— hit— |1 NITFaREN o [ S, N i £ HEA (2> USE PREVIOUSLY INSTALLED UNDERGROUND CONDUIS TO INSTALL WIRES FROM BATTERY
= -F -\ --T- ——---] i bt whd 1A% 70 BATTERY CHARGERS AS PER EQUIPMENT SUPPLIER'S RECOMMENDATION.

(3> PROVIDE AND INSTALL ALL ELECTRICAL REQUREMENT AND LOCATION OF GENERATOR
A I ‘ : L P AUXILURY EQUIPMENT AS PER GENERATOR SUPPLIER'S SHOP DRAWINGS. PROVIOE
(0} S - ADDITIONAL CONDUIT, WIRE AND CIRCUIT BREAKERS AS REQUIRED.

SEE DWG E~2 FOR SINGLE LINE DIAGRAM, CONDUIT AND FEEDER SIZES.

1 T B
COMPLETE INSTALLATION — | _H
AND WRING (GFE) ] EXSTNG 4°C

NOTE NOT USED.

EXISTING UPS

SYSTEM
SEE ELEVATION (=7

47C-344/0, CU, 15KV
@w aw_\o_ 600V GND

WIRING (GFE) 2 PLCS
SEE NOTE 7 DAMPER CONDUIT RUN AS-BUILTS
BATTERY CHARGER 120V,104, 2 PLCS 2°C—1#500kemil GND,

RELOCATED TO GENERATOR PADS 600V, 2 PLACES

P2-21,23, SEE NOTE 8

SEE STRUCTURAL DRAWINGS FOR INTERIOR AND EXTERIOR CONCRETE PAD DETALS.

NEW NEUTRAL GROUNDING RESISTOR PARTS AND INSTALLATION SHALL MATCH EXISTING
INSTALLATION FOR GENERATORS #1 AND 2, WITH THE EXCEPTION THAT THE CONTROL WIRING
BETWEEN GENERATOR AND GROUNDING RESISTORS SHALL BE RUN IN A SEPARATE CONDUIT
FROM THE POWER CONDUCTORS. THIS WILL REQUIRE INSTALLATION OF NEW 3/4" RGS CONDUIT
TOimw ﬂv;z BETWEEN GROUNDING RESISTOR AND GENERATOR CONTROL CABINET.

SCALE 1/8°=1"-0" NEW BATTERY CHARGER SYSTEM AND INSTALLATION SHALL MATCH EXISTING EQUIPMENT AND

SO ©&

INSTALLATION FOR GENERATORS §1 AND 2. THIS MAY REQUIRE EXCHANGE OF PARTS ALREADY —

'ON—HAND. BATTERY CHARGER PARTS CURRENTLY ON-HAND FOR GENERATORS 3 AND 4 DO NOT
MATCH WHAT'S INSTALLED FOR GENERATORS 1 AND 2.

[FOR DRAWNG INDEX SEE DRAWNG NO. | SUBCONTRACT NO. 3
NINIL oo

s |
Torzyes W 15 GENERATOR 3 AND 4

s el e — INSTALLATION
SCALE: 1/8° = 1'-0" [PROECT N

DEsion prAsE: s omw

File: 3827_e04.dwg
Path: P:\AirForce
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e [ DESCRPTION [ oo maw

| o

i [0 -

FIRE_SPRINKLER @I4 L//

RISER_ROOM

fo

EXISTING 48VDC
SWITCHGEAR

m>j.mx_mm°l.l4 .fm G

i
. 5

e -
ha T N !
— 1| T-EXISTING LOAD _
[ ! | | BANK CONTROL '

EXISTING BATTERY ‘\

.

NEW 12.47KV GENERATOR A

SWITCHGEAR, (GFE) COMPLETE
INSTALLATION AND WIRING
ELECTRICAL ROOM

GENERAL NOTES

1. SEE DRAWING E—1 FOR ABBREVIATIONS, SYMBOLS AND GENERAL NOTES.
2. AL WRING USED IN THE SWITCHGEAR SHALL BE MININUM F14AWG 600V, SIS WIRE.

(1)27-30412 & (1)1°C-(4)§14 SHELDED PAR SPECIFIC_NOTES

(1)2°C0 SPARE (T0 PLC & CONTROL J-BOX)
EXISTING CONDUT ROUTING SHOWN FROM &> NOTE o usED.
. " GENERATORS 3 AND 4 IS APPROXIMATE. FELD
e TR VERFY ROUTE AND WHEH DMC CONTROL CUBCLE
CONTROL J-BOX CONOUTS STUB UP NTO. 2> PROVIDE AND INSTALL ALL CONTROL AND MONITORING CONDUT AND WIRES REQURED FOR
S ls THE OF THE SYSTEM (NCLUDING E/G'S

12.47kV SWITCHGEAR, LOW VOLTAGE CONTROL SWITCHGEAR AND FUEL OIL SYSTEM) PER
EQUIPMENT SUPPUER. ADJUST SIZE AND NUMBER OF CONDUIT AND WIRE AS REQUIRED
PER EQUIPMENT SUPPLIER'S APPROVED SHOP DRAWINGS. CONNECT ALL CONTROL AND
MONITORING WIRING PER SUPPLER'S RECOMMENDATIONS. MUCH OF THE REQUIRED CONDUIT
WAS INSTALLED UNDER PREVIOUS CONTRACT.

@ SEE EMERGENCY GENERATOR SYSTEM BLOCK DIAGRAM ON DRAWING E-11. —

&> NEW SWITCHGEAR RELAYING, CONTROL WIRIG, AND INTERFACE WITH CUMMINS CONTROL
PANELS SHALL MATCH EXISTING INSTALLATION FOR GENERATORS §1 AND 2.

FOR DRAWNG INDEX SEE DRAWNG NO. | SUBCONTRACT Mo,

ﬁwﬂv,&sg_?ss

[ —
DESCN:
vrries @l GENERATOR 3 AND 4

SCALE: 1/8" = 10" PROECT Mo
$0_coot

—{ FOR REVEW/APPROVAL SIGNATURES
DESIGN PHASE:

SEE OAR NO.
SAFETY CATEGORY. | GFECTVE DATE:

File: 3827_805.dwg
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| REVISIONS

frev ] DESCRIPTION [ _emcne e

EXISTING SUBSTATION NO. 16
é GROUNDING LOOP, #4/0 BC — \
c— G

’ c——4
EXISTING LOAD
BANK

mﬂ OPERATOR BOOTH GENERAL NOTES

101 i i i | i
mmj.f\ xln‘léﬂwwrl ni.mw xxxxxxx G- - ) h 1. SEE DWG E-1 FOR ABBREVIATIONS, SYMBOLS AND GENERAL NOTES.
! e
I _ 7 G H H H

! .
RISER_ROOM |
E‘, | i H Avgagsaggﬁiéggsgaa.r\es
G 9 I GROUNDING JUMPER, TYPICAL FOR ENGINE GENERATORS, MEDIUM VOLTAGE AND LOW
I
1

VOLTAGE SWITCHGEARS. #4/0 BC GROUNDING JUMPER, TYPICAL FOR ALL OTHER
EQUIPMENT.

2> TEST GROUNDING OF GENERATORS 3 AND 4 TO EXSTING GROUND SYSTEM AFTER
INSTALLATION. THE MAXIMUM RESISTANCE TO EARTH SHALL NOT EXCEED 3 OHMS. PROVIDE

m ez | AND INSTALL ADDITIONAL GROUNDING RODS AS REQUIRED.
CsE E
ELECTRICAL ROOM  § ! 7
o2 }———#—— N eo—2 _ [
i NF e _ ]
| ot M e !
Aw_wmwrnx\\nirq\. 4unh||.v_?|n|

|
SECTIONS WLL HAVE TO TE NTO N_w _ ﬂxmw.h:mﬂ“_o
GROUND BONDING FROM EXISTING i i !
SWTCHGEAR SECTIONS FOR !
GENERATOR 1 AND 2 (Dy—- — - i

| . K // "

I _ )

& N

AND FUEL TAKK STEEL FOR GENERATORS 3 AND 4 TO MATCH
GROUNDING PLAN GENERATORS 1 AND 2 CROUND WRE ATTACHMENT. TYPICAL
[FOR DRAWNG INDEX SEE DRAWNG NO. | SUBCONTRACT NO.
KNl Loty
| REQUESTER.
o v sl N *
/8 = 1 PROCT M.
SCALE: 1/8" = 1'-0" o o _ NDING PLAN
i s e
oEsin PHASE: D] 01MF3 [ T T Tosif
s 1/8'=1-0" o E—6




o 8 7 6 1 S i 4 3 1 2 1 ]

I REVISIONS.
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REMOVABLE

4.00 UFTING
D _ BRACKETS

—m— — =] =] o= =
3 3
—— 3 r3—
e e
DIGTAL MASTER D
¥ CONTROL |~ SYSTEM MODE SW-S1
5 8k - Bur M | — AN BUS SELECTION SW-52
= S — |- sw-so
- EXSTNG EXISTING EXISTING EXISTING 4
NEW GENERATOR 4 NEW GENERATOR 3 GENERATOR 2 GENERATOR 1 HOUSE POWER XFMR GEN MAN PTS L SYSTEM TEST SW-54
1 ! I 1
[ =) R : == [~==] (==} =] 0
R 54 b m -
- {2 Jua Jua Mv 24m B D Hv 2o E 90.00
(DEVICE LAYOUT
SHOWN ABOVE
S TYPICAL FOR v

2k 0o
C

MORE. 96" WITH DOOR
DETAL EXISTINGEMERGENCY CLOSED D
NEW GEN BKR 4 NEW GEN BKR 3 EXISTING GEN BKR 2 EXISTING GEN BKR 1 EXISTING LOAD BANK 1 BUS TIE BKR :

o 3-0"
3-0" 3-0 -+ e =
-1 N s s SECTION NUMBER ol
3000 30.00 SECTION WIDTH
60.00 SHIPPING WIDTH
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I REVISIONS.
|20 DESCRIPTION EFFECTVE DATE:
PANEL : DPA Location: RM 102 Bus Rating Amps Voltz: 480 / 27171 Mounting: PANEL : P1 Location: RM 102 Bus Rating Amps Volts: 208 / 120 Mounting:
Main: 350 A 400 A Phose, 3/4 SURFACE. Main: 400 A 400 A 3/4 SURFACE
LOAD NFORMATION VOLTANPS B RAI VOLTANPS. LOAD INFORMATION LOAD INFORMATION VOLTAWPS CB RATNG/POLES VOLTAWPS LOAD NFORMATION 1
oA Note | Type | PA-A | PH-B | PH-C |ow]P| <8 | PH | c8 [Plce] pu-a [ PH-B | pric | Type [ Note LOAD LoRD Note | Type | PH-A [ PH-B | PHi-C Jok[P] o8 | PH | 8 [P PH-A | PH-8 | PH-C | Type | Nate LoD
BARD AC_UNIT M| 7.600] v [3) w0 5 |3]2 70 - * [(5) 175 RW 105 L A 1 1,200 | 2) REC RW 101
- [ 7,680} 31— 15 |-]¢ 370] LOAD BANK (FANS) *[(5)LISRM 105 L B 1 1,080/ (6) REC RM 101, 105
- M 7.680[ 5 |- w - 370, - *(2) LTS RN 105 L c [ 1,080) (6) REC RN 101, 105
FOP—1, 3/4 HP RM 105 DT-1 370 713 15 |3 370) FOP—4, 3/4 HP RM 105 OT—4 * [ (18) LTS RM 101,102,103,104 & FAN L A 1 720 J|_ 4) REC RM 102, 103, 104
- 370] 9 |- 15 J-] 370 - * |(6) SF—1 DAMPER L B 20 |1 540§ 3) REC RM 102
— 3701 1 |- c 5 |- 370 - * [{6) SPARE L C 2 |1 1,800 BATTERY CHARGER RM_102
FOP—2, 3/4 HP RM 105 OT-2 370] 1313 A 15 [3]14 370] SF-1, 3/4 HP {2) SPACE HEATER GEN 1 & 2 A 20 |1 332|
_ 370 WS |- ] B[ 570) - (2) SPACE_ HEATER GEN 3 & ¢ @_ 0 [ 0 |1 500, LUGHTING CONTACTOR PANEL LCP! POWER SPARE
- 370) 17 |- [ 15 |- 370 d (2) LUBE OIL HEATER GEN 1 & 2 | _g\a_ 20 c 0 |1 { 500 UGHTING CONTACTOR PANEL LCP? POWER SPARE
XFMR T1 (PANEL P1) RM 102 31086 1913 A 1 3 370 SF-2, 3/4 HP (2) LUBE OIL HEATER GEN 3 & 4 1,000/ 191 20 A 20 [1 225 L LTG — SWIICHGEAR
- 20452 21 |- [] B |- 370 - BATTERY CHARGER GEN 1 [ 3200 a1 8 20 |1 SPARE
25582| 23 | - c 1 -12 | 370 - BATTERY CHARGER GEN 2 | 1,200] 25 [ 1 C 20 [ _%
SPACE ‘ 1 A 5 |3]26) M FOP-3, 3/4 HP RM 105 DT-3 BATTERY CHARGER GEN 3 1,200 I |1 A R S
SPACE 7 |1 B 15 [-|28 370} | - BATTERY CHARGER GEN 4 1,200 a1 B 0|+ SPARE.
— SPACE 9 1 c 1 ~13% 370 - FIRE_ALARM_PNL FACP 20029} 1 c 0 |1 _% |
TRANSFORMER T—1 K A 15 [3]32 SUB 16 ATS & A/C PANEL BOARD AR_COMPRESSOR PAC RISER RM 1,176] 3]t A 0 |1 — ewe ]
= 3 1 B 15 {-[34 SUB 16 ATS & A/C PANEL BOARO SPARE. 80 1 ] 0 |1 SPARE.
_ 5 [0 c [FEED - SPARE 5 1 3 0 _[1]3% SPARE
37 1 A 20 [1]38 SPACE. PANEL P2 _FEEDERS 8553 7 |3 A 125 | 3] 38 13,500] PANEL P3. FEEDERS
3/ :] 20 1]40 SPACE PANEL P2 FEEDERS 5912 9 | - 3] 125 |-140 11,250 PANEL P3 FEEDERS
a7 C 0 1] SPACE PANEL P2_FEEDERS 7,362 41| - ¢ s |- | 11,250 PANEL P3 FEEDERS
sos06] soesa| ooz | | A [] c 1.850] 1.850[ 1,850 15109] 11,002] 10952 [] c 15.977] 13,370] _14,630)
TOTAL/PHASE: 41356 | 34732 | 35852 1 TOTAL/PHASE: 31086 | 24,462 | 25,582 -
Lood Breokdown I OF_| VADF | YA NOTES Load Types Lood Braakdown | [oF TwF [ VA NOTES Tood Types
CONTINUOUS LOAD| X [ 1.25 T VIA TIME CLOCK CONTINUOUS LOAD| X | 1.25 | 7.619 | 6095 [T VA TIME CLOCK
O LARGEST MOTOR 28,800 | 23040 2 VIA_LIGHTING CONTROLLER L LIGHTING LOAD LARGEST MOTOR{ X | 125 2 VIA LIGHTING CONTROLLER L |LIGHTING LOAD
RECEPTACLE LOAD) R RECEPTACLE_LOAD RECEPTACLE LOAD| X [NEC | 4620 | 4620 3 R TRECEPTACLE LOAD
DWELLNG TYPE LOADS | X T ] LARGEST MOTOR OWELLING TYPE LOADS | X | 1.00 4 W | LARGEST MOTOR
OTHER LOADS| x| 1.00 | 83500 | 83900 5 0 DWELLING/RESIDENTIAL_LOAD OTHER LoADS| X | 1.00 | 70415 | 70815 5 | DWELLING/RESTOERTAL TOAD
s 117700 | 111040 3 M| 82654 | 81130 3
CALC'D_ AMPERES 1203] 7 -1 CALCD AMPERES 2296} 7 =17
* DESIGNATES CONTINUOUS LOAD
PANEL : P2 Location: ELECT ROOM | Bus Rating Amps 208 / 120 Mounting: PANEL : P3 Location: RM 102 _ Bus Rating Amps Yots: 208 / 120 Mounting:
- | Main: LUGS ONLY 225 A E 3/4 SURFACE Main: LUGS ONLY 225 A :WF\\ + SURFACE =
LOAD INFORMATION VOLTAWPS ) =>=a VOLTAWPS. L0AD DEDRVATION LOAD INFORMATION VOLTAWPS B RATNG/POLES. LOAD PFORMATION
LOAD. Note | Type | PH-A | PH-B | PH-C |CK P PH P ok Note LOAD LOAD Note | Type | PHA | PH-B | PH-C ci|P| c8 PH Plck | PH >\_ PH-B. _ PH-C_| Type | Note LoAD.
LCP—1 EXTERIOR UGHTS 830 K 3 A 8 1] 2 2) VOTORIZED DAMPERS RM 105 WD 9 JACKET WATER_HEATER, EG—1, RM 105 2,250 I ]2 % | A | % [z{2] 22| WACKET WATER HEATER, EG-3, RM 105
LCP-2 SPARE 100) 0 B 20 [1]4 (2) MOTORIZED DAMPERS RM 105 WD 12 - 2,250 3]- % B -4 2250 —
L0AD BANK_CONTROLLER 100) 0 c 0 |16 (2) MOTORIZED DAMPERS _RM 105 MD 13 JACKET WATER HEATER, EG=1, RM 105 2250] 5 [2] % c A T 225 AGKET WATER HEATER, EG—4, R 105
SPARE 75 A 20 [1]s (2) MOTORIZED DANPERS RW 105 W0 1 | - 2250 7 -] ®» A -8 [ 2250 | - =
FOSP~1 PANELRN 10 VEEDER ROOT 100] 0 B {2) WOTORIZED DAWPERS RM 105 WD 2| s JACKET WATER HEATER, £G-2, AM 105 | | 2.250) 9 2] %0 B Z]10 2.250) | UACKET WATER HEATER, EG—4, Rd 105
AC-2 RM 101 1,110} < (2) MOTORIZED DAMPERS RM 105 MD 3 @ - 2280 11 ]-] 30 C -112 2,250 -
- 1,110 A {2) MOTORZED DAMPERS RM 105 0 5| JACKET WATER HEATER, EG-2, RM 105 2,250 \_ 2] A [ SPARE_ALTERNATE GEN 1
SPARE 7 180 B (2) WOTORZED DAPERS R 165 WD 6| | o gmrs - | 2250] - B 0[]0 SPARE ALTERNATE GEN 2
\p—5 ST FULL PAD 500 c (2) MOTORIZED DANPERS RM 105 WD 7] JACKET WATER HEATER, €G-3, RM 105 2 c 0 [ 1] SPARE
» 1,380/ [ A MOTORIZED DAMPERS RM 105 WD 8' - 2,250/ - A 20 (1] SPARE
N 1.380) [ (2) MOTORZED DAMPERS R 105 WO 14 SPARE AR COMPRESSOR AC=1 i 8 0 {12 SPARE
EWH—1, KW RN 103 1,500 3 VOTORZED DAMPERS RN 105 WD 4 SPARE - - - - - 1 3 20| 1|2 SPARE
— T500) A HEATER_STRIPS (SWITCH GEAR [sPace 251 A 0 [1]z SPACE
FOPS—1, 1 HP, STE_FULL PAD 832 ] EXTERIOR UGHTS SPACE, 2744 20 B 20 |1]28 SPACE
832 < EXTERIOR_LIGHTS SPACE 29| 1] 2 c 0 |1]% SPACE
A SPARE SPACE 3T 2 A 0 {132 [ fseace
B SPARE SPACE B 1 B EEE mv%m|‘
c SPARE. SPACE 351 3 0 _[1] 3% SPACE
A SPACE. SPACE 1] A T EE SPACE
SPACE B SPACE. SPACE 38 1] 2 ] 20 |1} SPACE
—ﬁ 3 SPACE SPACE a2 c 20 |1|# [space
4895|259 4082 A B 3558 3320 3320 9.000] 6.750] 6750 A ) c 4500 _4500] 4500 ]
— TOTAL/PHASE: 8553 | 5912 | 7. [ TOTAL/PHASE: 3500 [0 [tras0 | ﬁ\
Tood_Breakdown | OF | woF | VA NOTES Load Types Lood Breakdown DF [ vedf [ VA NOTES Toad Types
X |1.25 1 VIA TIME CLOCK CONTINUOUS L0AD| X [ 1.25 1 VIA_TINE_CLOCK
LARGEST MOTOR| X {125 | 3450 [ 2760 VIA LIGHTING_CONTROLLER L |LIGHTING LOAD LARGEST MOTOR] X | 1.25 2 VIA_LIGHTING CONTROLLER L |UGHTING LOAD
RECEPIACLE L0AD| X [NEC | 180 | 180 3 R _|RECEPTACLE LOAD | RECEPTACLE Lom| X [NEC 3 | RECEPTACLE LOAD
DWELLING TYPE LOADS | X }1.00 4 N__|LARGEST MOTOR OWELLING TYPE LOADS | X | 1.00 4 W JARGEST MOTOR |
OTHER LOADS| X | 1.00 | 18,887 | 18887 5 | DWELLING/RESIDENTIAL [OAD | OTHER LOADS| X {100 J 36,000 } 36000 5 D | DWELUING/RESIDENTIAL LOAD
SUM 22517 | 21827 [ SuM 36,000 | 36000 3
CALC'D AMPERES 626 7 E-11 CALC'D AMPERES 99.9 7 =37

Date: 04/13/06 — 2:23 PN ‘Lﬂyvul Nome: Model
ok

NEW VS. EXISTING LEGEND NOTES S TN it

1. BREAKERS SHOWN AS "NEW" ARE ALREADY IN PLACE IN THE PANEL BOARDS AND WILL T
TYPICALLY ONLY REQUIRE COMPLETION OF WIRING TO THE LOAD.
NEW, TO BE INSTALLED oesee | GENERATOR 3 AND 4
oA INSTALLATION
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DESCRPTION [ omonve o
L SPUT
AUTO \ﬂ/ﬁﬂ g.“wnm\m//msm»nm
EROUNDS WAL POIETRATE NTD. NG SHGHCEAR
CUBICLES FOR GENERATORS 1 AND 2 AND TIE INTO STSIEM MODE SH- ST AN BUS Safenow 52
EXISTING GROUND BONDS HERE WITH MECHANICAL CONNECTIONS, WA oF
. CLOSED” open L0AD /" LoAD
BOND~T0” CROUND™BUS BANK SHARE
2 PLACES EACH LINE-UP f MW
EXOTHERMIC LUG BOLTED TO
2-HOLE NEMA PAD RE-TRANSFER SW.- 53 SYSTEM TEST SW.- 54
N
NN
A
J4/0 CU TO GROUND GRID/GROUND s%V
O SCAE E-2,6-9[E-13
NOTES:
1. THE SOURCE SWTCH (S2) SELECTS EITHER SOURCE #1, SPLIT (DUAL SOURCE) OR SOURCE f2
CONFIGURATION.
A THE OPERATION (CHANGING) OF THE S2 SHALL NOT HAVE AN IMMEDIATE EFFECT. THE
SISTEM WL RETAN THE FREVIOUS CONFGURKTON UNTL A POWER FALURE OR S2 IS
CTED.
B. IN THE SINGLE SOURCE MODE ETTHER SOURCE MAY BE SELECTED AS THE PREFERRED
SOURCE. THE PLC WILL PREFER THIS SOURCE WHEN IN AUTOMATIC MODE PER THE
AJTOMATIC SEQUENCE OF OPERATION.
2. THE MANUAL-AUTO SWTCH (S1) SHALL DETERMINE THE OPERATION OF THE E/G SYSTEM MASTER
PLC.
A IN THE AUTO POSITION THE PLC TAKES AN ACTVE ROLE IN THE CONTROL AND SUPERVISION
OF THE SUBSTATIONS AND THE EMERGENCY GENERATOR SYSTEM PER THE ALTOMATIC
SEQUENCE OF OPERATION.
B, IN THE MANUAL POSITION THE PLC REMANS PASSIVE AND ASSUMES NO AUTONOMOUS
(AUTOMATIC) AUTHORITY OR CONTROL OVER THE SUBSTATION BREAKERS OR THE EMERGENCY
GENERATOR SYSTEM.
C. THE 'RESET POSITION OF S2' COMMANDS THE oxﬁﬁxhaszaaﬁm%ﬂ%
ALL CIRCUTT_BREAKERS T0 THE PROPER CONFIGURATION (AS INDICATED BY THE
J4/0 ANG COPPER SELECTION SWITCH S2).
GROUND CABLE 3. RE-TRANSFER MODE SWITCH (S3) SELECTS THE TRANSITION MODE FOR RE-TRANSFERING THE
FACLITY FROM STANDGY TO COMMERCIAL POWER.
A IN THE CLOSED (TRANSITION) POSIION S3 WILL CAUSE THE SYSTEM TO AUTOMATICALLY
PARALLEL WITH COMMERCIAL POWER (AS DESCRIBED ELSEWHERE) UPON RE-TRANSFER.
\\\Y mﬁmﬁﬁgm%vgﬂﬁgmﬁéa§o§§< T
:\\\\ C. IN THE MANUAL POSITION THE SYSTEM WILL NOT TRANSFER BACK TO COMMERCUAL POWER HIS DRAWING MAINLY FOR
UNLESS ALL GENERATORS ARE NON—FUNCTIONAL. INFORMATIONAL PURPOSES
- 4. SEE SPECFICATION SECTION 16344 FOR SYSTEM TEST SWICH (S4) DESCRIPTION. AND REFERENCE.
\— EXOTHERMIC WELD CONNECTION
FOR DRAWING INDEX SEE DRAWNG NO. | SUBCONTRACT NO.
247KV SYSTEM MODE CONTROL SWITCHEB DETAL nm!ux%s_s__ssg
N0 SCALE E—sle—13 REQESTER:
e — GENERATOR 3 AND 4
DRAWE INST Tl
NO SCALE e 6 | ALLATION
0 ooE_|
R SGNATURES.
DESION PrASE: o o o
SAFETY CATEGORY: E
8 7 6 5 t 4 3 2




File: 3827_e11.dwg

o0
~
»
o
=
N

1

o]
N

0: MxJ
s8]

I Dote: 04/13/06 - 2:29 PM ‘Layum Name: Model
i

J— T REVISONS
frev ] DESCRPTION | eveene A
BIST FAUT RELAY ALSTHO
MODEL NO. KCEG14001F1,
TYP FOR AL MAIN AND FEEDER BREAKERS — —— EXIST 12.47KV POWER DISTRIBUTION SWITCHGEAR IN SUBSTATION NO. 16
PROVIDF AND INSTALL ALSTRHOM /
MODEL NO. KIT7202 MODBUS
EXIST 12.47kV CRCUIT BREAKER, TYP COMMUNICATION PROTOCOL CONVERTER SPECI TES
MODBUS, TYP
/ . AV ALL GENERATOR SYSTEM ALARMS SHALL BE PROGRAMMED TO INDICATE ON E/G
— — CONTROL PC. THE SYSTEM SHALL HAVE PROVISION FOR FUTURE CONNECTION OF ALL
_ ; A _ ./ . FUTURE FUNCTIONS AS SHOWN.
S | cP12 w2 TE " cPm 7 9 Fi
LEASED UNE,_[56K F13 | o £ 5 G vt vt
p MODEM| \ .
e EI@ @lw E%@ | Ex@ﬂﬂl@( gl <3> THE CONTROL SWGR SHALL BE EQUPPED WITH ELEGRONC FAULT RELAYS
To REMOTE FEMELDED THSTED PAR) - —= — THAT COMMUNICATE DIRECTLY OR VA WODBUS PROTOCAL CONVERTERS 10 THE WASTER
OPERATOR TERMINAL (SHFLDED % r
4 \ [ o ve woou o i 0 o o - g > o o 2 NOTES _
CAT 5 | : <& NoTE Nor useD.
e
PRINTER _‘1/‘ OPERATORS TERMINAL calrR] | fcs) W@ csr| | [cB}mR] celrr] | [c8H{mR] | ica}-{fR] g [8}{rR] | [caH ] &> NITE NoT USED.
— 7 8> EXSTING OPERATOR'S TERMINAL INCLUDES AN 1B COMPATIELE COMPUTER, A 21
120V, 10 — 0 TOUCH SCREEN MONITOR, KEYBOARD AND MOUSE.
OUTLET s — — —
= D~
— e Rs_485 FRONT ELEVATION 8. COMMMNS DUC SHALL BE REPROGRAMMED IN A WORE STANDAFD FORMAT SO THAT EREAKER
TWISTED SHELDED 18 AWG
IN 3/47 RIGD CONDUIT FUNCTIONALITY. COMUUNICATION NETWORKS SHALL OMLY BE USED FOR MONTTORNG; NO SYSTEN
| CONTROL FUNCTIGNALITY SHALL USE OR DEPEND ON DATA THAT IS RECEIVED OVER THESE
s COMMUNICATION NETWORKS
- —e >
9 NEW GENERATOR BREAKERS STATUS SHALL BE HARDWRED INTO CLRAINS DNC WTH A
MODBUS ﬁzms CAT Se ETHERNET, TYP CONTACTS.
DATA COMMUNCATION. LINK, TYP NEW DATA COMMUNICATION. LINK, oM. NETWORKS HARDWRE CORNECTION 10 PLC COMM MODULE SHALL BE PHYSCALLY
e e ["CAT Se ETHERNET, TYP ™ DISCONNECTED. REFER TO SHEET E~31 FOR WORE DETALS.
T ) EXISTING EMERGENCY NEW EMERGENCY SYSTEM
D RiRbutin contRor 1 | SYSTEM LOW VOLTAGE LOW VOLTAGE CONTROL
SYSTEM ﬂcnmu | | CONTROL SWITCHGEAR SWITCHGEAR
L !
) £6-2 -3 | e e
= AT \LAV
| LEGEND
o
NG ENGIN u
WASTER | e Hoov || fre Heov ]| leec Heov ENGINE UPS  UN-INTERRUPTIBLE POWER SUPPLY
e hJ\\, o] e GEN  GENERATOR VR VOLTAGE REGULATOR
SYNC
1 s GOV GOVERNOR WG MODBUS CONVERTER
MASTER [=] = ™ N«av_.mw
PLC MOV MANUAL OVERRIOE CONTROL SWITCH  CB  CIRCUT BREAKER
ﬁ I _ ﬁ \W‘ . PLC  PROGRAMMABLE LOGIC CONTROLLER  FR  FAULT RELAY (MULTI FUNCTION)
™
HRON
REDUNDANT — % SYNC  SYNCHRONIZER
MASTER
NODBYS
PLC &> 5> CIROUT BREAKER CONTROL AND MONITORING WIRING zmwvmcm, vP
— PROVIDE AND INSTALL
SEE NOTE e> MODBUS
RS-232 — | e COMMUNICATION
w ™w ' PROTOCOL CONVERTER,
V I REQUIRED
Fe N — — ]
CRCUIT f _ _ |
BREAKER
CONTROL & ENG ENG ENG ENG ot £
MONITOR
WIRING
1 oEN GEN S GEN - GEN ] | _ o o o
_‘ ! 12.47KV CIRCUT BREAKER, %Iﬁ
AR GO GOERIOR  GENERATR 12,474/ GENERATOR SWTCHGEAR
£G-1 F6-2 EG-
FOR DRAWNG WOEX SEE. DRAWNG NO. | suconTract o .
EMERGENCY GENERATOR COMMUNICATION BLOCK DIAGRAM Vi bty
&) SCALE NONE REQUESTER
E DESGe R 3 AND 4
£ ora: INSTALLATION
m NO SCALE  [mmmm] |
SPCL CODE
8 FoR SKNATLRES
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v g Zamil
301 -
Ts-42 B2 432 e — E Hw
4303 | 43 - N
43C4 e — 82 ——]
4| = —
% GND 3 % — F—=
SB-44 3 X f-C
44C1 fre— - 3 =
sace [ 3o — -
Ts-42 T e g — 1 m --
_ 4404 —acq e | CT-44 — F—— I
% He —m - &
g =l == SNt
o
- TB—F7 CONTINUED i T
— [ - —
SH-R SECT,5 T - -
mx_' — ns | B
I 716
TB SECTS LT n7
PT-SECT,S 718
Fuer S2-F7 1
TB-51 - 17
LG Em ﬂmg | Wuwm‘ﬁ o [ e cau _Hm. L m_m
g — 307 o[}
P S —H FU-T-F7 D el =
RED LITE, TRIP FEED +4BVIC 2 fracean |
P 6F7 5
i 2 | couen me ey e 52~
X4 [+ —oF7 327
\mfnxl 8 e et
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32-47]
1. NOT ALL WIRING SHOWN. NOT FULLY AS—BUILT.
2. SEE SHEETS E—16, E—19 AND E~20 FOR 2 s
REFERENCE. It e e e —Y-y=d
NEUTRAL sz NeuT. s |2 |4 |6 |8
700 72 704 706 708 710 712 714 716 718
R = _‘Nwl B R e Iwu\ 5-hie ~IJ_ FOR DRAWNG INDEX SEE DRAWNG NO. | susconTract wo. Aw.gs%‘gi oy .>
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ol o Tb o b o o T 7o T To ! REQUESTER:
(DPERATES ! = - ! =
weomeereo | Lo e Lo Ts Do T T T T T ! GENERATOR 3 AND 4
POSITIONY -] R S SN A S G AN S | NO SCALE ORAM: DEMOLITION
[erowcr vo SUBSTATION 16 FEEDER BREAKER TYPICAL WIRING DIAGRAM
o INTERFACE TO EMERGENCY GENERATOR SYSTEM
00 703 705 707 3 M 73 NS |77 79 N S| O ot T WO OO NI &
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| rev ] DESCRIPON FFFECTIVE DATL:
SEE NOTE 1 AND 2
ALSTOM 32
KCGGI4201L70EER
3083
Vo)
. 1 e —
D FUT-) 40324 N-MLOR 2
14p1%A j5p g . HEALT
TR, o226 [12-M1 R 2, 710 puC
50
SEE NOTE 5
x© 42 a7
v N mu\ 2 4 7 m ) ke
R 80
Brone 2N SEE NOTE 4
| EXISTING)
120 vi ]
(BY CUST
EXISTING) 19
SEE NOTE 1 —
DEV CS
\_,” 3 qs X 7 1° | [ %
A , B |
52-1 VOTOR CHARGING AND i TRIPPING CoNct d|=
e CLOSING CKT A . CKT pS ole C
C ol L Lu Yio I |E)E
"
AL hp\ o H % ﬁ 8 w 5 w m &
| | 82|22 |& N
SEE NOTE t _ i ,vo o LA _vo 1]x .
) i oAbo oA bera i ——*
= o ool X .
o odborgis
DEV_52 CONTROL SCHEMATIC FOR 52-1, M1, MAIN BREAKER o Fo oo R m .
- [ SPRING RETURN T0 NCRMAL
Fuc-2
B wihawe
H o 241 25p Wﬂm#ﬁ
=]
B
O S e 5 NOTES
W 1. COMPLETE WRING OF PREWOUSLY STARTED REMOTE PERMISSVE
2 42 a s AND TRP AND CLOSE ARRANGEMENT AND ANY PROGRAMMNG IN
=052 == TRP CUMMNS DMC SYSTEW TO MAKE FULLY OPERATIONAL (BOTH
. e o
d T g % Z s
g Amw Mmma R 85 2 NOTE NOT USED
8 EXISTING) 28 SEE NOTE 4
H - _
H it 3. 430/ 1S REMOTE PERMISSVE SWTCH. |
3 EXISTING) % 29 4.SC1S SPRING CHARGED RELAY. THIS WAS AN EARUER ATTEMPT
< - B U 70 GET SPRING CHARGED INFORMATION FROM THESE BREAKERS.
& THIS ADD-ON WLL NOT WORK THS WAY AND NEFDS T0 BE
2 REMOVED.
) T 9 | 5. REMOVE Egzzaﬁ%gﬁ:ﬂﬁﬁwissa
_HH S ALSTOM RELAY. PERMSSIVE SWTCH STATUS SHALL BE
g 52-2 MOTOR CHARGING AND | ;ﬁmi zsc:ws INTO unS ﬁow PLC AND PROGRAMMED IN. SEE
2, i3 CLOSING CKT . SHEET E~22 FOR MORE DET,
Wm. P 6 L 10
2 m m& /H /H u\ /ﬂ FOR DRAWNG INDEX SEE DRAWING NO. | SUBCONTRACT M. 3 A
A NI oy
¥ SEE NOTE 1 REQESTER
s fug-2 oesiot GENERATOR 3 AND 4
H _ g2 on o INSTALLATION
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CUSTOMER USE OF THE REMOTE EMERGENCY STOP AND THE REMOTE START CONTROL

FUNCTIONS ARE OPTIONAL.

WIRES BETWEEN GENSETS TB5:12-15 TO BE 18 AWG STRANDED AND SHIELDED

(4 CONDUCTOR SHIELDED)

. MODBUS PLUS (MB+) NETWORK WIRING ~ WIRE MUST BE ONAN 325-0149-03 OR

SQUARE D MODICON P/N 490NAA27103. CONSULT FACTORY IF DISTANCE FROM POWER
SECTIONS TO MASTER CONTROL EXCEEDS 1500 FEET.

NET DATA WIRES TO BE MINIMUM 22 AWG LEVEL IV (OR CATEGORY 4) TWISTED PAIR

~

L

COMMUNICATIONS CABLE. ONAN PART NUMBER 334—1350 (PVC) OR 334-1351 (PLENUM
RATED) IS RECOMMENDED. CONNECTIONS ARE NOT POLARITY SENSITIVE. CONSULT THE
FACTORY IF SUM OF DISTANCES FROM EACH GENSET TO THE MASTER CONTROL EXCEEDS
4600 FEET. DO NOT RUN IN CONDUIT WITH OTHER INTERCONNECT WRES,

THE BREAKER TRIP COIL IS OPERATED BY A DRY CONTACT IN THE MASTER CONTROL.
THE BREAKER CLOSE COIL IS OPERATED BY A DRY CONTACT IN THE MASTER CONTROL.
CONTROL POWER FOR BREAKER CLOSE AND MOTOR OPERATION IS PROVIDED IN THE
SWITCHGEAR. CONTACTS ARE RATED 10A, 120VAC/28VDC

ALL DEVICES NAMED WITH 'N'— THE ‘N’ IS REPLACED WITH THE GENSET# (TBI1-G'N'
FOR GEN.#1 IS TB11-G1, GEN.#2 IS TB11-G2, ETC.)

NET DATA AND PARALLELING CABLES— CONNECT AS A DAISY CHAIN TO GEN.#2. THEN
FROM GEN.#2 TO GEN.#3. ETC. GLC SWTCH S1 SET TO 'TERM’ POSITION ON LAST
GENSET ONLY.

10. WIRES TO TB3:29-30 TO BE 18 AWG STRANDED & SHIELDED

(2 CONDUCTOR SHIELDED).

11. WIRES TO TB5:14-15 TO BE 18 AWG STRANDED & SHIELDED

(2 CONDUCTOR SHIELDED).

FOR DRAWNG INDEX SEE DRAWNG NO.| suBconTRaCT Ko,

JOESIGN PHASE: SEE DA% M.
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DESGN: GENERATOR 3 AND 4

R INSTALLATION
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REVSIONS
DESCRPTION [ ewcme oA
COMPLETE ALL WIRING, INSTALLATION AND PROGRAMMING TO
PROVIDE FUNCTIONAUTY LIKE GENRATOR 1 AND 2. ALL NEW
EQUIPMENT PURCHASED FOR GENERATORS 3 AND 4
INSTALLATION SHALL MATCH WHAT WAS INSTALLED FOR
GENERATORS 1 AND 2.
REPLICATE G1 SWITCHGEAR CUBICLE FOR NEW GENERATOR 3 D
AND GENERATOR 4 CUBICLES.
SWITCHGEAR IS GFE
200 — REMOVABLE
R - [noieos N o roReTs
| °
v § -
— o [¢] o o o o -
S2-PHB 1 ‘
- o) UTILITY U 7
o o BUS PT'S o o PT'S o
ss0. = 1 — — — = | e R
— 50.00
— — [E— [— [ — (2286000 — J
o o o o o o @ @
52-G4 52-G3 s2-62 S2-GI s2-LB S2~EBT 1] 0
‘ e
[o] o o o ﬁ ¢} o ‘ ‘
| _ r
e al -
il 2 3 K SECTION NUMBER 5 6 SECTION NUMBER
36.00 36,00 300 | 3800 _____ | 3600 _ | seo0 [ e — - 3000 SECTION WDTH
[514.40) [914.40) [914.40) [914.401 [914.40) (914.40] £762.003 (762.00)
36.00 3600 | 7200 72.00 s ' - g0 SHIPPING WO
[514.401 1914401 11828:80) SS#1 - [1828.80) SS#2 T sHeeie WD 11524.00) o B
36.00 36,00 144.00 L e000 __ 000000 |
I 1514401 f [914.401 1 (3657601 TOTAL WDTH [1524.003 TOTAL WDTH
ERONT ELEVATION
ERONT ELEVATION POWER COMMAND
POWER SECTION DIGITAL MASTER
CONTROL
T m——
Awg?%ses% A
| REQUESTER:
osw ] GENERATOR 3 AND 4
o INSTALLATION
NO SCALE PROJECT NO.
e cox SWTCHCEAR OUTLNE
FoR REVEW/APPROVAL SOHATRES |
oEsioN Prase: % ot ho
SAFETY CATEGORY: EFFECTIVE DATE:
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REVISIONS
REV DESCRIPTON [ v AT

CONTROL CONDUIT
COMPLETE ALL WIRING, INSTALLATION AND PROGRAMMING TO SPACE TOP
PROVIDE FUNCTIONAUTY LIKE GENRATOR t AND 2. ALL NEW
EQUIPMENT PURCHASED FOR GENERATORS 3 AND 4

INSTALLATION SHALL MATCH WHAT WAS INSTALLED FOR S|
GENERATORS 1 AND 2. , © © )]
REPLICATE G1 SWITCHGEAR CUBICLE FOR NEW GENERATOR 3
AND GENERATOR 4 CUBICLES.
SWITCHGEAR IS GFE T ~ .
12.00
GENERATOR 4 GENERATOR 3 200
L
=] © =) S |
350 ]
1851
6.00 18.00
CONTROL CONDUIT AREA 0ns21 (4571
TOP & BOTTOM
—i TOP VIEW

8.00

POWER COMMAND DIGITAL

—/ [203.201
| Im.alﬁ MASTER CONTROL

152.40]
| oso f
12701
L ase
TOP VIEW (63501
_Uogmm wﬂpuﬁ_oz POWER CONDUIT AREA
TOP CONDUIT FOR LOWER
BRKR. BOTTOM CONDUIT le.00 | 18.00
UPPER BRKR -'Hbam 401 [254.001 4.00
- — 4 | nolem CONTROL CONDUIT

. . . . . B e 8 SPACE BOTTOM
v . . -
8.75
300 TYP. .
7 EEES) 75 1191 DiA
{\7 | | | 7 76l MOUNTING HOLES

I T [ 7T .
_ e 300 TYP
50.801 00
7 20,00
£508.00) oo
— — 0
_ ; ——~——POWER CONDUIT AREA T 1762.00)
TOP CONDUIT FOR UPPER 1200

BRKR, BOTTOM CONDUIT (3031
e“ LOWER BRKR I*r ‘
3073 | 263 w _
[781.05] 66.79] 350

1893 s w 6 SECTION NUMBER
6.00 18.00
[ns21” 45737 1
FLOOR PLAN -

POWER COMMAND DIGITAL
MASTER CONTROL

Sl 05/21/06 = 1016 A | ayeut Kame: LayouDioB

FOR DRAWNG INDEX SEE DRAWNG NO.
- . . . . . . . SUBCONTRACT 0. ]
1 dobo Nefoo! tobovalory

SECTION NUMBER REQUESTER:
ad GENERATOR 3 AND 4

NO SCALE T E— INSTALLATION
FLOOR PLAN =
POWER SECTION fm —

DESIGN PHASE:  SEE DAR NO.

SAFETY CATEGORY: |EFFECTVE DATE: e
8 7 _ 6 5 t 4 3 2 T WADE{FROM DWG 0500-3752

SH 2l0F 6




vocs B 7 & > 3 4 3 L ! L
REVISIONS.
DESCRIPTION | EFFECTIVE DATE:
REPUCATE G) SWITCHGEAR CUBICLE FOR NEW GENERATOR 3
AND GENERATOR 4 CUBICLES.
D SWTCHGEAR 1S GFE. D
SECTION #3
SECTION #1 SECTION #2 _ COMPONENT DETAIL
|4 PHB
[T)BREAKER POS. INDICATOR —
114 v
MODE SWITCH
el 7]
»/’ (—
 — 0 _
C 5 C
3] BREAKER SWITCH
PHB LB -
= — g
8 8 =)
! # [4) Lockout ReLay
] —
UPPER DOOR DETAIL UPPER DOOR DETAIL
— —— — e
g [s2-cg] \_Em@ [5] TIME DVERCURRENT RELAY x
[ oy |
p
@ B 6 [ B
[LB SWITCHES _
o] o | e &) ammc”a TIME O URRENT
. Mi VERCH
. e & @ ReLAY
]
:
B B
L
» DIFFERENTIAL PROTECTIVE
2 RELAY
M: J
H
2 JL—
w = 0 g————= === O [ Te———— . %wzm OVERCURRENT
W/METERING
z LOWER DOOR DETAIL LOWER DOOR DETAIL LOWER DOOR DETAIL X PARTS WAY BE SHIPPED LODSE
8 IF SO, WILL NEED TO BE INSTALLED
A AS PART OF THIS CONTRACT.
) CONTRACTOR SHALL CALIBRATE NEW RELAYS.
3
3
-] FOR DRAWING INDEX SEE DRAWNG NO. | SUBCONTRACT NO.
5 L o o Ly A
& REQUESTER:
g oo | GENERATOR 3 AND 4
B DR INSTALLATION
3 NO SCALE PO vo. | SWTCHGEAR OUTLINE
03 o oae | FROM CUMMNS DWG 0500~3732 SH 3 OF §
3 o P F e s =
8¢ pEsIoN PHaSE SEE AR M0, D|01MF3 e -
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Rev DESCRIPTION EFFECTVE DATE:

INSTALLATION-FOUNDATION REQUIREMENTS

THE SWITCHGEAR MUST BE INSTALLED ON A FLAT. LEVEL SURFACE.
CUMMINS RECOMMENDS INSTALLING THE SWITCHGEAR ON A
CONCRETE PAD LEVELED TO 0625 IN ANY. SQUARF YARD,
WITH STEEL CHANNELS INSTALLED IN' THE PAD FOR ANCHORING

PROVIDE SPACE FOR THE SWITCHGEAR. I

REAR ACCESS PER POUR A 66.0 [1676.4] MINIMUM WIDE AISLE SPACE IN FRONT OF THE
APPLICABLE CODES MOUNTING PAD, FLUSH WITH AND FINISHED WITH THE. SAME
TOLERANCE AS'THE MOUNTING PAD. THIS LEVEL SURFACE IS
NECESSARY FOR THE CIRCUIT BREAKER LIFT_TRUCK AND FOR
i INSERTING THE CIRCUIT BREAKERS INTO THE BOTTOM

— e * COMPARTMENT.
212
[53.851

LS

94.00
[2387.601

RECOMMENDED BASE CHANNEL MOUNTING [

100

[25.4 MAX
SO [12.50 TaP !

IN CHANNEL
@ ﬁ HOUSE KEEPING PAD
50 [12.501 TAP
N CHANI
IN' CHANNEL \_ FINISHED FLOOR
212 —H_

153,85 ﬁ«
o, . 400 yay
, : toLel
I _l 20.00 [ 800 \ \\l ﬁ
1507.981 1203.20) / al
ALLDW 660 (167647 MIN. (DR MORE "

TO MEET APPLICABLE CODES) \/Awﬁ\ . /\//ARH N‘\H\l// ~
CONCRETE

FOR FRONT ACCESS AND DOOR SWING. / CONCRETE

7S STANDARD WITH HOUSE KEEPING PAD —

FLOOR PLAN

FOR DRAWNG NDEX_SEE. DRAMNG HO. | SUBCONTRACT o & A
p L[ T—r——
REQUESTER: ]
DESIGN: GENERATOR 3 AND 4
DRAWE INSTALLATION
NO SCALE o W0 n SWITCHGEAR OUTUNE
o o FROM CUMMINS DWG 0500-3732 SH 5 OF 6
FOR SCNATURES = § o oo DWe— =
T o e D|01MF3 o
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REVISIONS
REV DESCRIPTION [ ervecnve oA
POWER SECTION GENERAL NOTES:
12470 VOLTS, 3 PHASE, 3 WIRE GENERAL_NDTES: |
95 KV BIL, 60 HERTZ FREQUENCY IST OF M : NOTES:
BUS SYSTEM DATA 1-CHARGING HANDLE TO BE FURNISHED ON
1200 AMPERES, SILVER PLATED COPPER, EPOXY INSULATED EACH BREAKER MECHANISM 1. SECTION LABELED AS UL8S1
37 KA RMS SYMMETRICAL BUS BRACING 1-LIFT TRUCK 2. ALLOW 3600”7 MIN. (OR MORE TO MEET
EPOXY STAND—OFF INSULATORS 1-SET OF SPARE CONTROL FUSES FOR PT'S nnwrwmerm&ﬂwmwv FER FRONT ACCESS
GLASS POLYESTER BETWEEN SECTION BUS BARRIER 1~CERTIFIED TEST REPORT 5 oo R Y LE ENCLOSURE.
BREAKER BUSHINGS IN CELL ARE POLYESTER r SPPNC e eHT 2600 ThS B
BARE COPPER GROUND BUS g
ENCLOSURE DATA
NEMA 1 INDOOR CONSTRUCTION
ANS! #61 FINISH, PROCEDURES: ZINC PHOSPHATE WITH NON—CHROMIC SEAL,
RUST INHIBITED TREATMENT WITH BAKED POLYESTER COATING.
REAR ACCESS BY BOLTED PANELS ~—— REPLICATE G} SWITCHGEAR CUBICLE FOR NEW GENERATOR 3
HANDLING: AND GENERATOR 4 CUBICLES. THE NEW GENERATOR 3 AND 4
SWITCHGEAR SECTIONS ARE FURNISHED WITH FOUR LIFTING CUBICLES ARE GFE.
LUGS AND ARE SHIPPED ON SKIDS. ROLLERS SHALL ONLY BE
96D Wi SKID IN_ PLACE. CIRCUIT BREAKER SCHEDULE
SWITCHGEAR SHIPPING WEIGHT WITH BREAKFRS INSTALLED: DESIGNATION MFR & TYPE FRAME | MTG/DPR
SHIPPING SPLIT 1 WEIGHT: 7300 LBS 2874 KG 52-Gl GE - POWER VAC 1200AF
SHIPPING SPLIT 2 WEIGHT: 8000 LBS 3149 KG S2-G2 GE - POWER VAC 1200F | BO/ED
"BREAKER WEICHT: 52-EBT GE - POWER VAC 12004F | DO/ED
12004, 550 LBS 216 KG S2-PHB GE - POWER VAC 12006F | DO/ED
GE ~ POWER VAC 1200AF
CODE STANDARDS:
ANSI, NEMA, UL FILE § E212682
WIRING:
CONTROL WIRING IS # 14 AWG, TYPE SIS
CURRENT CIRCUT WIRING IS # 12 AWG, TYPE SIS
w ING:
WIRES SHALL BE LABELED WITH DESTINATION MARKING. (POINT TO POINT)
TERMINATIONS:
UNINSULATED RING/SPADE TYPE LUGS SHALL BE USED (WHERE APPLICABLE) ON ALL LOW VOLTAGE SCREW/STUD TERMINALS.
BREAKER SPECIFICATION:
BREAKER TYPE IS POWER/VAC
BREAKER KV/KA/(MVA): 13.8/37/500
CLOSE CONTROL POWER IS 48VDC
TRIP CONTROL POWER IS 48VDC
MOC PROVISIONS —
ALL POWER AND CONTROL CABLES ARE BOTTOM ENTRY.
* ITEMS SHIPPED LOOSE ARE NON-UL
o DRAWNG IWOEX SEE ORAWDNG NO.| susconTRAct o
o G i o oy A
RS
“”n.u GENERATOR 3 AND 4
A INSTALLATION
NO SCALE oz
[ cooe SWITCHGEAR OUTLINE
FOR SICNATURES .
oEsion prosse: 2 o o
SAFETY CATEGORY; e o ;
8 7 6 5 » 4 3 2 _ MADE{FROM DWG 0500—3732
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NOTES [Rrpe—— ne sty mox o & NOTE 6 I REVISONS
1. UNLESS OTHERWSE NOTED, MINMUM CABLE LENGTHS ARE TO BE 10 FEET. am lmse [mm wse s s wers [merse Jeersa Juerse Jrerm Jrarse L] - [ owene o
2. COAX CABLE FROM RIO HEAD 140 CRP 932 0O MUST BE MINIMUM OF 18", w U P A PO T T B I
S B I : s
3. REFER T0 MODICON FOGQ RG-6 QUAD SHIELD CONNECTOR INSTALLATION INSTRUCTIONS. P P O e D I I I
4. RG—6 COAXIAL CABLE MUST NOT EXCEED 2° BEND RADIUS. F3 R I I [ I I -
5. DISCONNECT CABLES FOR MOMENTUM PROCESSOR (NEXUS METERS), KITZ MODBUS NETWORKS, AND QUANTUM A3 I B B S0 O I I
HOT SKAP COMMUNICATIONS. CABLES SHALL BE ABANDONED N PLACE AND LABELED AS SPARE. L R Sl E e
6. SECOND QUANTUM PLC SHALL BECOME A SPARE BACK-UP. ALL HOT SWAP CAPABILITY SHALL BE REMOVED. NI I R I I N et
7. ONE OF THE BITRONICS TRANSDUCERS WAS IDENTIFIED AS FAULTY DURING FIRST GENERATOR COMMISSIONING. - T e
CONTRACTOR SHALL VERIFY AND REPAIR OR REPLACE AS NECESSARY. (/ omes
& TOUCHSCREEN COMPUTER RELIES ON REMOTE COMPUTER FOR ITS DISPLAY DATA. CONTRACTOR SHALL i “mce s
RECONFIGURE THIS SYSTEM SO THAT THE LOCAL TOUCHSCREEN COMPUTER GETS ITS DISPLAY DATA DIRECTLY DISCONNECT Do 2
FROM QUANTUM PLC. THE REMOTE COMPUTER SHALL BE REMOVED FROM THE SYSTEM. THE PRINTER WILL HAVE SEE NOTE 5
70 THEN CONNECT TO THE TOUCHSCREEN COMPUTER. TN B &  RECEE B i omacs O
rics i came S, O e s o
- s e = PSP i
e CaRE 026072 comn cams / Ot 7
natE 2 oame e
FIGURE 5 Wz_“:m 2 NOTE 2 SEE NOTE 8 (Sl
|- \‘zn:m 2 ] M
L miscon
oomss s b SRS
B ) -
v 3 o [ T
FIGURE 4
A o ik e o ek e
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20
150 t
134
100 134 J‘L
151 ﬂ )
101 9
152 SYSTEM RUN GENERATQR, START RELAY 188
1oz = 4758+ Ao s L) £33
1 TBZBAT 3 [+ STATION BATTERY (=) B|.m 153 re s nis 3
103 ASSEMBLY " o1l 1 A NC 107 |
BT S— | 154 ! i |
104 - NC 706,706, 706 ' 1 i 1
! 155 " “ |
105 ! [ |
156 . !
106 1
F107 o
oy, > CUSTOMER o 155 o 157 Vs !
107 3 CONTROL POVER P Vo _
N 158 [ )
108 I 1 [ 1
1ol [N 159 o COMPLETE ALL WIRING, 1
109 1l 1 1 b INSTALLATION AND )
il ! N PROGRAMMING TO PROVIDE i
N 160 Pl FUNCTIONALITY LIKE GENRATOR |
" [ 1 AND 2. ALL NEW EQUIPMENT 1
16 Vo PURCHASED FOR GENERATORS !
m [N 3 AND 4 INSTALLATION SHALL !
SYSTEM AUDIBLE ALARM 162 [ MATCH WHAT sz__zmnm_.wmo H
112 FU3 svstou o ausew i Al - ! . FOR GENERATOR! X “
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m3 ! | 164 [ |
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115 1551 i+ [ vl "
[ | TOUCH SCREEN 166 | | !
16 Y [
x 167 I
"7 B oND n TR |
168 “ “ GEN 5 START [ G- I
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e Wuu,mmw t ] | Sy “
169 ] | 1021 |
! 1
® > 170 [ |
120 603} b JBous SYSTEM RUN INPUTS - @ﬁ_
17 (e} 115 1 v 116 | 02
121 » [ [ L—J H
[
172 1
122 7205 vl _
173 1 !
123 [N ]
174 V f75 d |
E-STOP S
124 F125 5 » v Ty, 175 \._rwwmllwmm_ﬁm_ ST Lo e mear s
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177 i 1 1033 1033 j¢—— | E-STOP RELAY 2
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128 1 |
179 [ PC-2 1
g 129 PC 1 e Fiso ETHERNET SWTCH |
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M Byow meoo o w0 o e :
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34
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320
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332

333
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335

GEN BATTERY

52-G3 UVR

PCC GEN 3 AUX
A* STATUS

175

PCC GEN 3 BRKR
OPEN COMMAND

PCC GEN 3 BRKR
CLOSE COMMAND
+

GEN Tu_@&.%ma RELAY

-

e

R
PCC_GEN 3 |

EXTERNAL | ()
LOAD SET _

!
L

COMPLETE ALL WIRING, INSTALLATION AND PROGRAMMING
TO PROVIDE FUNCTIONALITY LIKE GENRATOR 1 AND 2. ALL
NEW EQUIPMENT PURCHASED FOR GENERATORS 3 AND 4
INSTALLATION SHALL MATCH WHAT WAS INSTALLED FOR
GENERATORS 1 AND 2.

1
REVISIONS

DESCRIPION [ emeone

GEN BATTERY

52-G4 UVR

PCC GEN 4 AUX
‘a7 STATUS

-

ST w,w_.l 2

3694

—
5.9
17

PCC GEN 4 BRKR
OPEN COMMAND

PCC GEN 4 BRKR
CLDSE COMMAND
I

GEN 4-5 ULOAD RELAY

|
B \_
"

PCC GEN 4
EXTERNAL
LOAD SET |

=

=
@ e & __ N

g

FOR DRAWNG NDEX SEE DRAWNG NO. | UgCONTRACT No.
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DRAWY:

NO SCALE Roecr |
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GENERATOR 3 AND 4
INSTALLATION
SCHEMATIC ~ SWITCHGEAR
FROM CUMMINS DWG 0625-4577 SH 6 OF 69
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7 H 6 « _ REVSONS
T DESCRIPTION EFFECTIVE DATL:
550
300 GENERATOR 55 11—
3 1 . PCC GEN 1
GENERATOR  TBI3, PCC GEN 1 551 MAIN BUS "HS . Qx_m ||||||||||| Foc g
0 e BUS PT Input NEUTRAL | 0% [ NEUTRAL
mu»,%m_uﬁq 1 CPHASE A 852 -
|
o ! % PCC GEN 2
| PCC GEN 2 553 BUS PT
503 I BUS PT INPUT NEUTRAL
D ! CPHASE A 554
|
504 \ PCC GEN
I PCC GEN 3 555 ! A
505 I BUS PT INPUT NEUTRAL
) PHASE A 556
]
- T O 5 e v ] L) PCC GEN
1 PCC GEN 4 557 - BUS PT
507 i BUS PT INPUT NEUTRAL
_, CPHASE A) 558
e i PCC GEN
! PCC GEN S 559 i BUS PT
509 ! BUS PT INPUT NEUTRAL
! (PHASE A> 560
n 510 | COMPLETE ALL WIRING, INSTALLATION AND
| 5 PROGRAMMING TO PROVIDE FUNCTIONALITY
| ] 561 161 BUS PT LIKE GENRATOR 1 AND 2. ALL NEW
o ! A - NEUTRAL EQUIPMENT PURCHASED FOR GENERATORS 3
1 (PHASE A 562 AND 4 INSTALLATION SHALL MATCH WHAT
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