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EXHIBIT "J"

ANNUAL MAINTENANCE SHUTDOWN PROCEDURES

1.0 GENERAL

Proposer shall prepare a formal "Annual Shutdown Report” and present it to the Director within 3 months days before the
scheduled shutdown date. This report must summarize preplanning, execution, and startup procedures.

The report must also include Contingency Planning for worst-case scenarios to minimize outage time due to equipment
failures, manpower shortages, and unforeseen Airport operational requirements.

At the end of the first full year of the Agreement or within 120 days after Proposer's first annual shutdown, Proposer shall
present to the Director for first review, a complete operation and maintenance shutdown procedures manual. This manual
will serve as a road map for planning, systems shutdown, and direction in execution of work, time scheduling, startup,
debriefing and preparation of "Annual Shutdown Reports.” Based upon comments provided by HAS, Proposer shali revise
the manual and submit a final "camera-ready” draft within 30 days from the date of written comments by the Director.

2.0 ANNUAL MAINTENANCE SHUTDOWN PROCEDURES

The annual shutdown must include, but is not limited to two primary areas: Electrical and Mechanical. Both are to be
scheduled and executed at the same time in order {o reduce the downtime of all major equipment.

The annual maintenance shutdown must be tentatively scheduled six months in advance, but not later than June 1%, To
maintain Airport terminal temperatures that ensure passenger comfort with equipment out of service, the schedule date
must be selected based on projected ambient conditions. In order to balance operating inconvenience with manpower
availability, preferably the shutdown should be scheduled at the beginning of a weekend (i.e. from 10:00 a.m. Friday to 6:00
a.m. Saturday). In addition, if anything occurs that makes the scheduled date impractical, the shutdown must roll over to the
same day of the following week, then the next, and the next.

A. Pre-Shutdown Milestones
1. 6 months
2. 3 months
3. 1 month
4. 1 week
5. 2 days
B. Shutdown Execution
C. Post Shutdown

3.0 ELECTRICAL AND MECHANICAL MAINTENANCE SHUTDOWN REQUIREMENTS

Proposer is responsible for providing at a minimum the following requirements for the electrical and mechanical
maintenance shutdown. Itis Proposer’s responsibiiity to verify, update and revise these procedures consistent with sound
and proven industry standards. All changes must be submitted to the Director for review prior to any formal changes being
made.

31 Electrical and Mechanical Shutdown Procedures - Proposer shall follow the guidelines specified below to ensure all
shutdown requirements are scheduled and performed in a timely manner. In addition, Proposer shall follow the
recommended Practice for Electrical Equipment Maintenance as stated in the NFPA 70-B code. Proposer will also follow
the standard for Maintenance Testing Specification for Electrical Power Equipment systems as stated in the American and
International Testing Association Standards (ANSI/NETA MTS 2007).

3.1.1  Pre-Shutdown

A. Six (8) months prior to shutdown, Proposer shall:
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1. Make a selection of dates for work needed to be done prior to shutdown; select a date for the annual
shutdown. Shutdown dates shall be between January 1 and March 1 of each year.

2. Identify work that cannot be performed during normal operation of plant, and begin development of
shutdown outline to structure a plan of execution for Proposer personnel in draft format.

3. Make a visual inspection of all equipment to be serviced.
a) Make a list of any potential problems or difficulties.
b) Prepare an estimate of personnel required to perform tasks during the shutdown.
4 Schedule and hold necessary meetings to discuss goals and objectives of the shutdown.
B. Three (3) months prior to shutdown, Proposer shall:
1. Review with the Director the dates selected for shutdown to ensure no problems or conflicts exist with the

dates selected. This review shall include any updated dates or newly added objectives.

Make a visual inspection of all equipment to identify any new problems that may have surfaced.
Submit a shutdown procedure report for HAS approval. Report shall include all schedules for the work to
be performed. ‘

4. Coordinate with the Central Plant operations Manager and Terminal Maintenance Manager to determine if
specialized equipment will be needed for the shutdown.

5. Contact vendors for availability of rental equipment to be used.
Contact Sub-contractors involved in the shutdown; verify their involvement schedule.
Make an inventory of on-site replacement parts and determine availability of parts. Materials, etc needed
for shutdown.

8. Prepare an emergency "call-out” list of electrical suppliers that could supply critical repair parts during the
shutdown.

C. One (1) month prior to shutdown, Proposer shall:

Set up meeting with Sub-contractors and shutdown evaluation personnel.

Contact Reliant Energy HL&P to schedule shutdown date and time.

Collect all repair and service material needed for the shutdown. Verify that tools and replacement parts
necessary to complete scheduled work assignments are inventories and any not in stock are placed on
order.

Request and obtain electrical permits through the City of Houston.

Prepare a list of tasks to be performed and discuss with Proposer’'s maintenance staff and Director.
Verify all repair items are red tagged and numbered according to priority of completion.

Verify IAH Water Plant #1 is notified in writing of shutdown date.

Make final visual inspection to identify potential problems that could need special attention, not previously
identified.

@ N> g

D. One (1) week prior to shutdown, Proposer shall:

1. Contact Reliant Energy HL&P to confirm shutdown schedule.
2. Obtain re-connect permit from the City of Houston.
3. Contact outside Proposers to confirm the shutdown schedule and verify that all personnel assigned to
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work shutdown are scheduled.

Make confirmation calls on all rental equipment.

Install temporary lights where needed.

Acquire all parts and material needed for shutdown. Order lighting generator for plant

Hold a safety meeting covering the dangerous or hazardous aspects of the shutdown with all personnel.

© N o o s

Ensure rental scaffold, as required, is delivered and set up in designated areas.

Two (2) days prior to shutdown, Proposer shall:

1. Verify all materials, parts, supplies, etc. required to support the shutdown are accounted for and are in
the appropriate work sites.
2. Hold a final briefing with all personnel scheduled as part of the shutdown team to ensure assigned

duties and responsibilities are clear.

3.1.2  Shutdown Execution

A.

1.

Safety Briefing \

Schedule a meeting for all operators, mechanics, PMi's and electricians working on the shutdown to review all
aspects of safety procedures that must include but are not limited to the following:

a) Electrical Tag-out and Lock-out procedures. Provide a clear delineation of responsibilities for personnel
from each of the participating organizations—uwith special emphasis on power de-energization and
emergency rescue techniques.

b) Working from scaffolding and ladders.

c) Working with power tools.
d) The importance of safety glasses.
e) Availability of other safety equipment if needed is on hand.

Answer any questions on safety procedures.

Staff Briefing

1. Cover all shutdown procedures.

2. Assign people to specific tasks.

3. Explain the use and operation of any new equipment being used.

Shutdown Procedure

1. Proposer shall proceed with the shutdown schedule involving equipment to be inspected and serviced
during normal work hours as follows:
a) Motor Control Center #1 (MCC #1)
b) Motor Control Center #2 (MCC #2)
All starters to be cleaned and inspected, changing any component necessary.
c) Motor Control Center #3 (MCC #3)
d) Motor Control Center #4 (MCC #4)
Entire MCC to be cleaned and inspected.
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2. Proposer shall proceed with the shutdown schedule involving equipment to be serviced during scheduled
shutdown hours as follows:

a) Inside Central Plant

1)
2)
3)
4)
5)
6)
7)
8)
9)

Motor Control Center #1 (MCC #1)

Motor Control Center #2 (MCC #2)

Motor Control Center #4 (MCC #4)

480 Volt Power House Switchboard (MCC #1, MCC #4)
4160 Volt Motor Starter (Chiller #4)

4160 Volt Motor Starter (Chiller #5)

4160 Volt Motor Starter (Chiller #7)

4160 Volt Motor Starter (Chiller #9)

Motor Control Centers 1-17

b) Qutside Central Plant

1)
2)
3)
4)

Transformer 12470/480/277 - T-3
Transformer 12470/4160 (Chiller #4) - T-1
15KV Westinghouse Fused Air Disconnects

All related secondary high voltage panels in white building across the street from central
plant.

) Cooling Towers

1)
2)
3)

Motor Control Center #3 (MCC #3)
All pumps, cooling tower fan motor control centers

Shutdown and Service Procedures

a) Clean and vacuum insulators and check buss support.

b) Clean and vacuum buss bars.

c) Clean and vacuum components.

d) Tighten all electrical connections.

e) Visually inspect for any signs of overheating or damaged parts.

f) Check contacts on all starters for excessive pitting.

g) Check contacts and arc shields on all breakers.

h) Check for evidence of corona on insulators, barriers and cable terminations.

i) Take transformer oil sample for testing PCB content and conductivity.
i Check transformers for signs of ol leakage.
Materials Orientation and Location

Prior to work being performed, the electrical staff will be shown repair parts and
equipment locations within the Central Plant facility.

D. If any work involves steam or hot water lines and/or related equipment, Proposer shall insure:

1. The boilers are secured and equipment allowed to cool sufficiently to prevent a hazardous work condition.
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2. All lines or appliances to be drained are done at this time.

3. Power generators are started, all panel switchgear is turned off, main power is secured by Reliant Energy
HL&P, temporary lighting is wired into power generator, chiller oil heaters are wired to generator, and
scheduled work is started.

4. After all work is completed, all lines and appliances are to be refilled, boilers slowly brought up to
temperature and put into service, and hot water generators brought up to temperature slowly to allow for
thermal expansion.

3.1.3 Post Shutdown
A Proposer debriefing of Shutdown Team

1. Debriefing will be scheduled as soon as practical following the shutdown and accomplishments and
problems discussed. Corrective actions or solutions for problems encountered will be noted. Anyincom-
plete project will be rescheduled by Proposer.

2. Prepare a list of additional work to be completed after shutdown period.

B. Work Summary Report (outline)
An outline of the shutdown is fo be prepared from the operational data covered and must be submitted in draft form. This outline
shall be provided to the Director and Assistant Airport Manager, Maintenance, for review and comment before the final report is

submitted by Proposer. The outline shall be submitted within 5 (five) working days after the completion of the shutdown period.
Failure to provide this report will result in the application of liquidated damages in accordance with Section 19 of this contract.
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EXHIBIT "K"

CORROSION TEST

1.0 GENERAL

Contractor shall test and monitor corrosion rates for the chilled water, heating hot water, condensate, and condenser water
systems. The acceptable operating ranges are set forth in Section 3.0 below. Contractor shall provide Coupon Racks at
the Central Plants; one (1) in each of the water piping systems, to allow scheduled monitoring of both mild steel and copper
corrosion rates. In addition, Contractor shall install, approximately eight (8) coupon racks, in any closed loop systems in the
terminals that don't have them. These are to be included in the require test procedures. Operating ranges to be within
acceptable industry standards for this type of treatment program.

2.0 PROCEDURES

Each of the coupon racks must contain, or be fitted for, both mild steel and copper coupons to measure corrosion rates for
each metal.

Each coupon insert carrier must be fitted with a ring for attachment of a serially numbered meter band that is secured to the
outer portion of the coupon rack. Once each coupon is inserted and securely tightened, a tamper-proof metal band must be
attached. The number on the metal band shall be the same as the number stamped on the coupon.

Contractor shall remove and replace the coupons at 90-day intervals and send the exposed coupons to an independent
testing laboratory that specializes in or routinely provides analysis of corrosion rates for the metals utilized for coupons
(copper and mild steel). A City representative must be present during removal and replacement of all coupons to verify the
coupon has not been tampered with and that the new coupon is properly installed and secured. The testing lab must
provide the following certified information concerning the test resulls for each test coupon.

Coupon number

Period of exposure

Coupon weight loss

Corrosion rate in mils per year

Type of corrosion observed; general, pitting, etc.

I T

Percentage of deviation of corrosion rates from established industry standards for systems of like type, size
and complexity.

7. Lab technician's certified professional assessment of the test results as it relates to the affect on equipment,
piping and the system as a whole.

Contractor shall forward a copy of the independent testing laboratory's report to the Director along with the coupons tested
within three {3) days of receiving the report. At the option of the Director, Contractor may be instructed to have a second
analysis performed on the coupons. This option applies for any testing cycle at any time.

if this option is exercised, the Director will select the testing lab to be utilized. Contractor shall deliver the coupons to the
testing lab for analysis. The test information requested will be the same as specified in the initial test. The results, with
coupons, will be delivered to the Director. Upon receipt, results of the two tests will be compared. Significant deviations in
the two independent tests will result in a scheduled meeting of both parties to verify the accuracy of both tests and
appropriate action for securing a valid analysis mutually acceptable to both parties. If, based on the resuits of the tests
referenced above, the Director determines that the system is being negatively impacted due to corrosion beyond standards
established by the industry, then proposed liquidated damages may be invoked for that test interval; it being understood
between the parties that such negative impact will cause damage to the City.

3.0 ACCEPTABLE OPERATING RANGES

A Cooling Towers: Operating Range
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PH
Molybdate
Conductivity

Steam Boilers:
Hydrate Alkalinity
Total Alkalinity
Phosphate
Sulfite
Conductivity

Closed Loops:

Hot Water Nitrite

Condensate:

PH

Comfort Systems, USA (South Centraly

7.8-83
5-6 ppm
2800 - 3200 y mhos

Operating Range

200 ppm (minimum)
1500 ppm (maximum)
20 - 40 ppm

20 - 40 ppm

2200 - 2600 y mhos

Operating Range
600 - 800 ppm

Operating Range
76-84

130




EXHIBIT “L”
AH GROUND WATER PUMPS

Terminal A:
Ground water pumps 1 & 2 basement pump room
ITT Elevator mechanical room ground water pumps 1& 2

Terminal B:
Ground water pumps 1 & 2 basement pump room
ITT Elevator mechanical room ground water pumps 1& 2

Terminal C:
Ground water pump (South) 1 basement pump room inside clinic
Ground water pumps (North) 1,2,3, & 4 basement pump room

Terminal D:
Ground water pumps 6,7,8,& 9 basement pump room

FIS:
Ground water pumps 6 & 7 east basement pump room
Ground water pumps 8 & 9 west basement pump room

Chill Water Pipe Tunnel:
ITT to Terminal D ground water pumps 10 & 11
ITT to Terminal E ground water pumps 1,2 & 3

ITT Level:

Terminal A 1 Sump pump stairwell 1
Terminal B 1 Sump pump stairwell 2
Terminal B 1 Sump pump stairwell 3
Terminal B 1 Sump pump stairwell 4
Terminal B 1 Sump pump stairwell 5
Terminal C 1 Sump pump stairwell 6
Terminal C 2 Sump pumps stairwell 7
Terminal C 2 Sump pumps stairwell 8
Terminal D 1 Sump pump stairwell 9
Terminal D 2 Sump pumps stairwell 10

Comfort Systems. USA {South Central) 131



EXHIBIT “M”
INCLUSION/EXCLUSION FORM

Contract Type
Services Contract #XXXXXXXXXX
Contract Name

INCLUSION or EXCLUSION NUMBER: DATE:

A: INCLUDE: EXCLUDE: EFFECTIVE DATE:

B: DESCRIPTION OF UNIT INCLUDING AREA MEASUREMENT AND/OR UNIT#:

C: LOCATION:

D: REASON FOR ADDITION / DELETION OF UNIT:

PRORATE AMOUNT: MONTHLY AMOUNT:
Verified By TSD: Date:
Print Name:

Title: Senior Procurement Specialist

Proposer Signature: Date:

Print Name:
Title: Project Manager

HAS Validation: Date:

Print Name:
Title: Project Manager
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EXHIBIT “N”
PROJECT 621 ANTICIPATED IAH EQUIPMENT LIST

1. Cooling tower
Composite cooling solutions
6, 000 tons, 4 cells, 18000 gpm, 4500 gpm cell, EWT 104, LWT 86. Four 100hp fan motors,
480/3

2. Pump schedule
6 American Turbine 2 stage pump, model 14m270
3000 gpm, 120ft heat, 150 hp, 480/3, 1750 rpm

3. Chiller
3,000 ton York model ykeb888k7q3-dkefa
Evaporator- 4800 gpm, ewt 55, Iwt 40
Condenser- 9,000 gpm ewt 86, Iwt 95

4. Chilled water pump
450 hp, 4800 gpm, 1750 rpm, 480/3

5. 15 Chilled water pump VFD drives
6. 7 Hot water pump VFD drives
7. 5 Boilers

Unilux Advanced mfg. mod zf1600w
470 gpm,, 20 hp, 480/3
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