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1.0 INTRODUCTION

Supplier owns and operates central chilled water plants and distribution systems in
several areas within Austin. When Customer agrees to purchase chilled water from
Supplier, Customer must comply with these Chilled Water Customer Connection
Requirements (CCRs) for matters set forth in this document. Supplier shall not provide
Service to Customer’s building if Customer does not adhere to these CCRs unless
Supplier has approved exceptions in writing. Supplier’'s Submittal Review Board and
District Energy & Cooling Director must approve all exceptions to these CCRs.

2.0 DEFINITIONS
Approvals/Approve - The written response of acceptance.

Approved Mechanical Room Plan - The Approved plan by Supplier’'s Submittal
Review Board which the Mechanical Room shall be built.

Business Day - A day not a Saturday, Sunday or legal holiday in the City of Austin.
Blanket Easement - An easement for an undefined area.
Chilled Water Need Date (CWND) - The date by which Customer needs Service.

Chilled Water Service Agreement (CWSA) - Contract between Supplier and
Customer to provide Service.

Customer - The building developer, owner(s) and agents, including, but not limited
to, architects, engineers and contractors.

Defined Easement - Is the limited right to use another person’s land for a stated
purpose.

Final Inspection - The requested Customer inspection when all required checklist
items have been completed.

Fire Caulk - A non-combustible fire, smoke and draft-stopping sealant.

Heat Exchanger (HX) - System used to transfer heat between chilled water from
Supplier and return water from Customer.

Mechanical Room - The room within Customer’s building containing the Supplier’s
equipment for providing Service.

Operation Date - The date the Supplier provides Service to the Customer premises
in accordance with the terms of the Chilled Water Service Agreement.

Point of Delivery (POD) - The flange where Supplier delivers Service to Customer
on the Customer side of the HX.

Point of Return (POR) - The flange where Customer returns chilled water to
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Supplier on the Customer side of the HX.

Programmable Logic Controller (PLC) - Solid state computer with customized
instructions for performing tasks associated with Service.

PM - Supplier’s Project Manager.

Real Estate Agent - An Austin Energy (AE) employee designated to handle
easement transactions.

Real Estate Department - A department within AE that arranges real estate
transactions for other AE departments.

Right of Way (ROW) -City of Austin streets with AE owned infrastructure supplying
utility Services to Customer’s including private development streets.

Service - Supplier’s provision of chilled water to Customer’s building.

Service Pipe Connection - A section of pipe connecting a building to the main
Transmission Pipe.

Skid - Supplier’s piping, HX(s), controls, instrumentation and associated equipment.

Substantial Completion - the installation of the Skid(s) and Customer’s related
equipment on Customer’s side of the Heat Exchangers has been completed in all
material respects, AE has inspected the System facilities on the Premises and provided
Customer with a Substantial Completion Checklist and Customer has resolved all
punch list items indicated in the Substantial Completion Checklist to the reasonable
satisfaction of AE in order to provide chilled water Service.

Supplier - City of Austin d/b/a Austin Energy.

System Acceptance: all requirements of Substantial Completion Checklist and Final
Inspection have been satisfied, supply water has flowed through the Skid(s), the
System facilities on the Premises have been commissioned and Service can commence
to the Building.

Transmission Pipe - The high-pressure chilled water pipeline transporting the main
supply of water throughout the system.

3.0 PROCEDURES FOR CUSTOMER CONNECTION PROCESS

Please refer to Appendix 1 for the process flow chart showing each step to
successfully meet Customer’s CWND. Please refer to Appendix 2 (Responsibility
Matrix) for a summary of Supplier and Customer responsibilities.

4.0 SKID SPECIFICATION AND OTHER RELATED MATTERS

4.1 Skids shall hold the HXs, piping to provide Service from the HXs, controls (PLC),
instrumentation and appurtenances shown in Appendix 3 and Customer Data
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4.2

4.3

4.4

4.5

Link (CDL), if requested, shown in Appendix 6.

Skids shall be manufactured in accordance with Customer’s building design
criteria (engineered load). Engineering and procurement are predicated on
building system pressures of 150 or 300 psi.

4.2.1 For a 150-psi system, lead time to procure a Skid is approximately 46
weeks, shown in Appendix 11.

4.2.2 For a 300-psi system, lead time to procure a Skid is approximately 50
weeks, shown in Appendix 12.

4.2.3 Lead times may vary.

4.2.4 Supplier’s Technical Specifications and Technical Drawings appear in
Appendix 4 and Appendix 5.

Prior to executing a CWSA, Customer shall design the Mechanical Room in
accordance with these CCRs. Procuring the Skids depends on Submittal Review
Board Approval of Mechanical Room plans and execution of a CWSA. Without a
timely Approved Mechanical Room Plan and executed CWSA, Supplier cannot
ensure delivering Service by the CWND.

All Supplier’s pipe supports except for the section between Supplier’s
connection to the Service Pipe at the Mechanical Room penetrations and
connection points on Skids shall be incorporated into the Skid design and not
suspended from the ceiling.

4.4.1 Supplier will provide the Skids” dry and wet weights and all Skid piping
shall be supported on the Skid.

4.4.2 Customer’s pipe supports shall be from the ceiling.

4.4.3 Customer must design the Mechanical Room: (a) ceiling pipe supports to
hold the wet pipe load; and (b) floor to support the Skid(s) wet weight.

4.4.4 Customer shall have its structural engineer certify and send written
verification to Supplier, at a minimum of five days prior to the Skid
shipment, the ceiling will support the wet pipe load and the floor will
support the weight of the fully loaded Skid(s).

4.4.5 Customer shall provide and coordinate for Supplier’s Approval, the
temporary support leg locations for the above floor concrete pour in
relation to the Skid(s).

Skids shall be shipped with HXs, piping, controls, appurtenances and optional
CDL.

4.5.1 Skids shall be cleaned and passivated per Supplier’s specifications
4.5.2 Skids shall be air pressure and controls tested prior to shipment per
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4.6

4.7

4.8

Supplier’s specifications.

4.5.3 Under no circumstances may Customer request disassembling the Skid(s)
for shipping or installation into a Mechanical Room.

Number of Heat Exchanger Skid splits shipped are determined by the building
load.

4.6.1 Supplier may determine and serve buildings requiring less than 300 tons
of Service with one Skid.

4.6.2 For buildings requiring more than 300 tons of Service, Skids with
necessary shipping splits are designed, specified and shipped as
Approved by Supplier. Normally two Heat Exchangers are each sized at
50% of the peak load.

Once Skid design is complete, Customer shall insert the Skid Plan into the
Mechanical Room drawing to verify all clearances and other requirements of
these CCRs are met.

4.7.1 Mechanical Room Plans shall include all required Customer installations
(such as hose bib, fan coil unit and water lines, duct work, power outlets,
pipe hangers, fire suppression, lights, plumbing, electrical, etc.) for
Supplier’s review and Approval.

4.7.2 Customer shall submit the information per Section 6. (Appendix 3
shows a typical Skid plan)

Supplier shall approve Mechanical Room plans (Approved Plans) per Appendix
7.

4.8.1 Any Customer deviations from the Approved Plans shall constitute a
default under the CWSA.

5.0 MECHANICAL ROOM REQUIREMENTS

Customer shall provide, without cost to Supplier, a dedicated chilled water Mechanical
Room to house Service piping and Skid(s) meeting the following requirements and
shown on Mechanical Room Plans:

5.1

Unless Supplier otherwise agrees in writing, locate the Mechanical Room so it:

5.1.1 Is enclosed in conditioned space and sealed from outside air and
ground water intrusion;
5.1.2 Is on an external wall of the building;

5.1.3 Is adjacent to the right-of-way;

5.1.4 Is at street level with an outside access door or subterranean garage

access and with a marked parking space adjacent to it;
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5.2

5.3

5.4

5.5

5.6

5.7

5.1.5 Is on the side of the building nearest the existing chilled water
transmission lines as specified by Supplier; and

5.1.6 Allows immediate access to Supplier without escort twenty-four hours
per day, 365 days per year.

Clearances
All dimensions are for Supplier’s equipment and piping.

5.2.1 For loads of 1,000 tons or less, provide a minimum of 22 feet (length) x
26 feet (width) x 14 feet (height) of clear space within Mechanical Room
for Supplier’s piping, HXs, controls and instrumentation.

5.2.2 For loads between 1,000 tons and 2,000 tons, provide a minimum clear
space of 36 feet (length) x 32 feet (width) x 16 feet (height).

5.2.3 For loads of 2,000 tons or more, Supplier and Customer shall work
together on space requirements based on Customer’s actual load,
provided, however, the clearances and spacing must conform to the
requirements in the Technical Drawings (Appendix 4).

5.2.4 Larger Skids may require a ceiling “leave out” due to equipment heights.
The size of this room depends on the layout of the equipment and
clearances found in Appendix 4 and 5.

Remove piping and equipment owned by the Customer not meeting the
Approved Mechanical Room Plans (Section 5.0).

At System Acceptance, provide a locked 72” x 96” double door entrance,
accessible only to Supplier, with a physical key or card key access as per
Section 5.1; Customer shall provide Supplier two keys (physical or card key) for
the Mechanical Room.

Provide two 12" x 12" x 8” floor sinks with commercial grates centered on each
side within one foot of the Skid(s).

5.5.1 Supplier's mechanical contractor may install up to two 2” drain lines from
the Skid(s) to the floor sinks.

5.5.2 Vent drains shall be vented outside the Mechanical Room or building.
5.5.3 Floor sink drain shall be a minimum of 3”.

Provide a dedicated circuit of 20A, 120V AC power protected in Electric Metallic
Tubing (EMT) conduit from the service panel to Supplier’s PLC Junction box to
pull wire terminating at Supplier’s PLC from the service panel.

In addition to the dedicated circuit for the control panel, provide a general
service GFCI 120V 20A power outlet near the Skid(s) coordinated with Supplier.
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5.8

5.9

5.10

5.11

5.12

5.13

Provide potable water service from the City of Austin with a hose bib outlet
inside the Mechanical Room no more than one and one-half inches from the
wall.

Provide 75 foot-candles minimum clear illumination with special attention to
areas around HXs, control valves, and control panel.

5.9.1 Include one light fixture within three feet of the control panel.
5.9.2 Light fixtures shall not be located directly over heat exchangers.

5.9.3 Customer shall contact Supplier for field verification of lighting as shown
on the Approved Mechanical Room Plan.

Install a fan coil unit with an independent thermostat within the unit sized for
low sensible heat ratio of 70 degrees +/- 2° LAT @ 50% humidity using chilled
water from the customer side of the Skid(s).

5.10.1 Fan coil unit shall also have an independent thermostat identifying
temperature and humidity located on the Mechanical Room with the
capability of being controlled from customer’s building automation
system as well as from the Mechanical Room.

5.10.2 During construction and the term of the Agreement, Customer shall
change fan coil unit filters monthly for optimal performance and
dehumidification.

5.10.3 If Customer fails to provide a fan coil unit that prevents condensate,
rust or mold of Supplier’s equipment, Customer shall duct the air or
provide an additional fan coil unit to meet specification above.

5.10.4 Supplier must Approve the addition of ducting, fan coil units or
replacement equipment and ancillary items.

Seal all penetrations or areas where outside air may enter the Mechanical
Room.

All additional building pipe connections and equipment shall be Approved by the
Supplier’'s Submittal Review Board at least 15-days prior to any work
performed and connected to the Skid(s).

Should damage occur to Supplier’s equipment, Customer shall pay all charges
associated with cleaning, repairing, replacing the damaged equipment and
ancillary items.
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5.14

5.15

5.16

5.17

5.18

5.19

5.21

5.13.1 Supplier must Approve damaged equipment and ancillary item
replacements.

Paint Mechanical Room walls with four mils or greater of mold resistant white
paint within five days prior to the Substantial Completion inspection.

At a minimum of four feet from the floor, walls shall be painted with white
epoxy.

Seal all walls at the floor.

Seal Mechanical Room doors from outside air with weather-tight door sweeps
and seals.

Penetrations for Service supply and return pipes (based on centerlines) and
communication conduit shall be watertight.

Waterproof all penetrations on exterior walls after Supplier completes
installation of piping and conduit through penetrations.

5.19.1 Prior to Substantial Completion, seal the Mechanical Room internal and
external penetrations with Fire Caulk.

5.19.2 Floor, walls and ceiling shall be free from all water intrusion.

Customer shall provide to Supplier a floor scan for review and Approval ten-

days prior to the shipment of the Skid(s). A Mechanical Room floor surface profile
shall be certified by an independent third-party qualified technician to meet the
following criteria in accordance with the latest version of ASTM E1155. ASTM E1155 is
a test method which is used to measure random traffic floors. The results of the test
are in a written report in F numbers, specifically Ff and Fl.

5.21.1 A Type 1 or Type 2 device as described in E1155 is acceptable to collect
the data;

5.21.2 Each test section shall be greater than 320 square feet;
5.21.3 The floor shall have a minimum SOFf equals 60, MLFf equals 35;
5.21.4 The floor shall have a minimum SOFI equals 40, MLFI equals 25;

5.21.5 Suspended concrete is not permissible due to stress on high pressure
Service Pipe connection to the Skids;

5.21.6 The scan pattern shall be perpendicular and parallel to the longest edge
of the test section unless ASTM E1155 prohibits this pattern;

5.21.7 There shall be the maximum scan lines permissible based on ASTM
E1155 for the mechanical room floor section;
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5.21.8 Each test/scan line shall be maximum length allowable based on ASTM
E1155;

5.21.9 In accordance with ACI 117, the scan shall be completed within 72 hours
after the floor is poured and finished.

5.21.10 A full written report shall be submitted to Supplier’'s Submittal Review
Board for Approval which contains the following:

5.21.10.1 All raw data taken during testing and what point and test/scan line
each data point corresponds to;

5.21.10.2 A dimensional and directional layout of the room boundaries and of
all test/scan lines including starting point of test on each test/scan
line;

5.21.10.3 All test/scan lines shall be uniquely labeled;

5.21.10.4 A 3D contour map shall be provided based on the data collected;

5.21.10.5 A written report from the certification technician stating the
compliance or failure of compliance of the previously set for
criteria.

5.21.11 If the floor is found to be out of specification, the contractor shall
correct the deficiency. No self-leveling compound shall be used to
attempt repair.

5.21.12 Customer shall pay all storage fees for Skid(s) that are not ready for
placement at the time of delivery or to be held at the factory.

5.22 OPTIONAL:

6.0

Customer may rent from Supplier a Customer Data Link (CDL) providing real-
time chilled water supply and return temperatures and flowrate as shown on
Appendix 3. Supplier uses this data to calculate Customer’s monthly Service
invoice. The CDL terminals are contained in a small enclosure next to Supplier’s
PLC panel on the Skid(s). Supplier shall provide analog signals (4-20 mA) and
Customer is for the connection from the CDL to Customer’s building control
system per Appendix 6. Customer is responsible for the connection to the
device from the building.

MECHANICAL ROOM PLANS

Customer shall provide to Supplier for review, comment and Approval Mechanical
Room drawings as follows:

6.1

Detailed Plans ("Mechanical Room Plans” or “Plans”) at the 30%, 60%, 90%
and 100% stages of the Mechanical Room.
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6.2 Plans shall include the following:

6.2.1 Plan and three-dimensional isometric drawings with room dimensions of
W x L x H, measured columns, beams, equipment locations, clearances,
floor sinks, plumbing, electrical, etc., and incorporated Skid Plan provided
to Supplier (refer to Section 4.0). Approved Plans are to be dated and
stamped by the mechanical engineer of record;

6.2.2 Customer shall complete the mechanical room construction drawings as
per the Approved Mechanical Room Plan legally bound by the Chilled
Water Service Agreement Exhibit.

6.2.3 “As-Built” plans provided to Supplier at least fifteen Business Days prior
to the Substantial Completion Inspection;

6.2.4 Piping centerlines with vertical and horizontal dimensions;

6.2.5 Customer’s building-side pipes and ceiling supports from the Skid(s) to
the building wall;

6.2.6 Clearly marked illuminated exit sign(s) connected to back-up power;

6.2.7 Building fire notification system;

6.2.8 Fire system sprinkler heads with no fittings over Supplier’s PLC;

6.2.9 All conduit or pipe for electrical or plumbing connections and ensure they
attach to the walls and ceilings to not obstruct clearances for all Service-
related equipment and facilities;

6.2.10 Unobstructed minimum clearances of 48” on the rear and sides of the
Skid(s) and 96” in the front of Skid(s) (the “front” of a Skid is the side
allowing access to the HX plates);

6.2.11 Customer’s pipe support systems hanging from the ceiling commencing
at the POD/POR flange for piping from a Skid’s building connection to
the building;

6.2.11.1 Building pipe loads must be independently supported and not
transferred to any portion of the Skid(s);

6.2.12 Watertight sealing system for Supplier’s piping and communications
conduit (Appendix 5);

6.2.13 All other required Mechanical Room items - e.g., CDL connection box
location, conduit, lighting, fiber conduit, sprinklers, conduits, junction
box, fiber conduit from the junction box to Supplier’s control panel,
hose bib, dedicated outlet, floor sinks, convenience outlet, independent
earth ground, and fan coil unit, etc.;
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6.3

6.4

6.5

6.6

6.7

6.2.14 An independent electrical ground to the earth for the PLC shall be
installed per Supplier’s specifications.

Depict Supplier’s supply and return Service pipe and the one 1.5” continuous
Electrical Metallic Tubing (EMT) conduits from the fiber junction box to the PLC
panel as per Approved Mechanical Room Plans.

The Mechanical Room cannot include any of Customer’s equipment or non-
chilled water piping and shall not be used by Customer for any reason other
than chilled water Service.

Should Supplier require pipe hangers, Customer’s structural engineer shall
provide written verification the ceiling will support Supplier’s supply and return
Service Pipe and coordinate the locations of the pipe hangers with Supplier.

During the design review process, Customer shall provide Supplier with revised
Mechanical Room Plans within ten (10) Business Days of receipt of Supplier’s
comments.

6.6.1 Supplier shall provide comments on Mechanical Room Plans within ten
Business Days of receiving each Mechanical Room Plan submittal.

6.6.2 Upon Supplier’s Approval of the 100% construction ready Plans, Supplier
shall provide Customer the Approved Mechanical Room Plans per
Appendix 7.

6.6.3 Prior to Supplier's Approval of the construction ready Plans, Customer’s
Engineer of Record shall seal and date the Plan.

6.6.4 The Approved Mechanical Room Plan will be made an exhibit to the
CWSA.

Customer shall provide Supplier written notification at least fifteen
Business Days prior to any proposed modifications to the 100%
Approved Plans, including field changes, accompanied by a copy of the
revised Plans (Modified Plans).

6.7.1 Supplier shall either Approve the Modified Plans or provide comments

within ten Business Days of receiving the Modified Plans.

6.7.2 If Supplier finds the Modified Plans unacceptable, Customer agrees to
remove unacceptable items and, if required by Supplier, provide
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corrected Plans to Supplier within ten Business Days of receiving
Supplier’'s comments.

6.8 Customer shall design all Customer piping and equipment necessary to receive
Service on Customer’s side of the HX(s).

6.9 Customer shall review and comply with the specifications set forth in the CWSA
and these CCRs, including implementing Building Design Best Practices
necessary to achieve the required design return water temperature measured
at the Point of Return.

Supplier strongly encourages Customer to review and implement the above-
referenced Best Practices to ensure meeting the CWSA requirements.
Customer shall be charged a return water temperature adjustment on the
monthly Consumption Charge for each degree the return water is lower than
the required return water temperature.

6.10 Customer shall design and own all sub-metering on Customer’s side of the
Skid(s).

6.11 Customer shall obtain all building permits necessary to implement these CCRs.
7.0 CONSTRUCTION KICK OFF MEETING

Supplier’s PM shall schedule a construction kick-off meeting once Customer
demonstrates to Supplier’s satisfaction a serious desire to obtain Service. The meeting
participants will review the process for installing facilities to commence Service.
Customer shall ensure the following Customer representatives attend the kick-off
meeting (absence of a required Customer representative shall not excuse Customer
meeting the CCRs):

e Customer business representative

e Customer project manager

e Customer project architect

e Customer general contractor representative

e Customer general contractor project manager
e Customer mechanical engineer

e Customer project civil engineer

e Customer project structural engineer

Supplier shall have the following representatives attend the meeting:
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8.0

8.1

8.2

8.3

8.4

e Project civil engineer (for Right-of-Way (ROW) and/or chilled water
Service Pipe installation)

e Supplier PM
e Supplier plant engineer
e Supplier inspector

e Supplier sales and marketing staff (Director optional)

UNDERGROUND CONNECTION TO CHILLED WATER TRANSMISSION
PIPING

Customer shall provide a mutually agreed time and date for a dedicated
uninterrupted construction schedule for Supplier's ROW and/or Service Pipe
connection to the building, clear from traffic and Customer’s equipment on the
project construction site.

8.1.1 Should Customer stop any part of Supplier’s work to provide Service and
Supplier incurs additional charges as a result, Customer shall reimburse
Supplier for those charges plus a 20% administrative fee.

Supplier shall engineer the ROW and/or Service Pipe connection from the
Transmission Pipe to two feet inside the Mechanical Room (planning,
engineering, permits, procurement and installation appear in Appendices 13
and 14). Should a grade beam obstruct the ROW and/or Service Pipe
connection and an adjustment is required within the mechanical room, Supplier
shall discuss possible easement within the building with the Customer.

Supplier shall procure and install the required piping to provide Service only
after both parties execute a CWSA; without timely execution of a CWSA,
Supplier’s ability to deliver on-time Service may be negatively impacted.

Should Customer delay execution of the CWSA and cause a delay in Supplier
providing Service, Customer shall, at its discretion, either: (a) provide
temporary chillers until Service is ready or (b) wait for completion of Supplier’s
piping to provide Service.

8.4.1 If Customer opts for temporary chiller service, Customer shall arrange for
delivery and is solely responsible for all costs related to a temporary
connection to supply chilled water.

8.4.2 A delay may also require Supplier to request a slab box “leave-out” to
install Service Pipe.
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8.5

8.6

8.7

8.8

8.9

8.10

Customer shall allow Supplier to excavate a temporary bore pit on Customer’s
property within the limits of construction and install piping and conduits from
the street connection through the external wall or floor of the Mechanical Room.

8.5.1 Supplier’s chilled water pipe will be installed prior to and below other
utilities or structures (e.g. grade beams, utilities, etc.).

8.5.2 Customer and Supplier shall collaborate and coordinate Supplier’s on-site
construction schedule.

Customer shall accommodate Supplier’s tools, equipment and materials on site
with a safe, adequate working area during Supplier’s excavation and installation
period.

Customer shall engage Supplier at the property design development stage to
ensure the locations of the Service Pipe and bore pit are in mutually agreeable
locations and those facilities are shown in the limits of construction on
Customer’s civil site plan drawings.

Customer shall submit to Supplier all light and traffic pole locations, trees,
landscaping and utility infrastructure in relation to the Service lines and
manholes.

8.8.1 Supplier may require steel root barriers and other accommodations to
protect the Service lines and conduits.

Customer shall provide to Supplier the geotechnical report and disclose in
writing any known or suspected environmental contamination of the building
premises, ROW and/or Service connection prior Supplier’'s design and
engineering.

Customer shall include Supplier’s new underground Service lines within the
limits of construction on the site development plan, including traffic control.

8.10.1 Drawings should clearly depict the alignment of Service lines within
Customer’s property, including the exact location of the Service piping
and conduit penetrations of the building (per the Approved Mechanical
Room Plan) and their relationship to other site utilities.

8.10.2 If Customer excludes the Service piping from its site plan, Customer
shall amend and resubmit its permit application.
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8.11

9.0

9.1

9.2

9.3

9.4

9.5

9.6

Customer shall coordinate construction in the ROW and/or Service Pipe
connection through the Austin Utility and Location Coordination Committee
(AULCC) and Downtown Area Project Coordination (DAPCZ), or their successors,
and/or designated Supplier site committee. Customer shall supply Approvals to
Supplier prior to excavation of the area.

MECHANICAL ROOM CONSTRUCTION

Customer shall provide Supplier’s PM the times and dates for regularly
scheduled construction meetings to discuss Transmission and/or Service line
connection design, equipment, Mechanical Room construction and project
scheduling.

Customer shall allow Supplier’'s agents, City staff, consultants and contractors,
unlimited access to the construction site to observe construction to review,
inspect and confirm construction of the Mechanical Room and related
infrastructure conform to the Approved Mechanical Room Plans.

Unless Customer and Supplier agree to have Customer procure the Skid(s),
Supplier shall purchase and deliver the Skid(s) to the building site at a mutually
agreed time and date.

30 days prior to Skid(s) delivery, Customer shall provide pick and rigging plans
to the Submittal Review Board for review and comment as well as proof of
insurance coverage naming AE as additional insured. Insurance coverage must
remain in full force and effect through the term of the CWSA.

Prior to the off-loading of the Skid(s), the Supplier’s inspector will inspect the
Skid(s) for transport damage. The truckdriver will sign the Chain of Custody
acknowledging the condition of the Skid(s) as shown on Appendix 17.

Customer shall off-load the Skid(s) from the delivery vehicle, set Skid(s) with
an appropriately sized crane or equipment to handle the load and terrain. Once
Skid(s) are set Customer shall bolt Skid(s) in place per the Approved
Mechanical Room Plans.

9.6.1 Offloading and setting of the Skid’s shall be video recorded by the
Customer, Supplier and Skid manufacturer.

9.6.2 Customer, Supplier and Skid Manufacturer will sign the Chain of
Custody form as shown on Appendix 17.
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9.7

9.8

9.6.3 Customer shall request skates designed for rolling Skid(s) into an
enclosed Mechanical Room space if the Skid(s) will not be lowered
into room.

9.6.4 Supplier shall shut down off-loading or setting of the Skid(s) if a
safety violation or hazard is determined.

9.6.5 Setting of Skid(s) by means other than approved manufacturer
skates, and appropriately sized crane or equipment, will not be
allowed.

Unless Supplier Approves otherwise, Customer shall install a protective 34"
plywood crate box or other Supplier-Approved protection around the Skid(s)
with an access door within twenty-four hours of being set and remains in place
during construction. This box shall be from the floor to twenty-four inches
above the highest point of the skid and twenty-four inches on each side. The
top and sides of box shall be marked “No Step” in red paint.

Prior to connecting the building-side piping to the Skid(s), Customer shall
provide to Supplier the complete hydrotest, flush, clean and passivation plan,
schedule, and Safety Data Sheets (SDS) for the building-side piping according
to Supplier’s specifications.

9.8.1 Customer shall notify Supplier of flushing and passivation as per the
Supplier’s specification at least five days prior to the scheduled Service
start date so Supplier can witness the work (at Supplier’s discretion).

9.8.2 Customer shall provide to Supplier building-side flushing and passivation
final results demonstrating completion of passivation as per the
Supplier’s specification. Reports shall provide, at a minimum, levels of
iron and inhibitors.

9.8.3 Supplier, at its sole discretion, shall determine whether the flushing and
passivation final results are acceptable.

9.8.4 If Supplier finds the results unacceptable, Customer shall perform the
work again until Supplier Approves the results.

9.8.5 Upon completing Customer’s testing and Supplier’s Approval of the
results, Customer shall schedule with Supplier a visual inspection of the
interior of the pipe prior to Customer’s final connection to the Skid(s).

9.8.6 Customer shall have permanent power and water prior to the start of
Service to the building.

9.8.7 Should Customer plan to hydrotest, flush and passivate the building pipe
in phases, Customer shall not make the final connection to the Skid(s)
until the entire building passivation is complete and Approved by Supplier
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9.9

9.10

9.11

9.12

unless Supplier Approves, at its sole discretion, staged hydrotests,
flushing and passivation.

9.8.8 Should Customer wish to isolate floors of the building to clean and flush
at a later date, Customer shall notify Supplier during the initial clean and
flush.

9.8.9 If Supplier Approves staged hydrotests, flushing and passivation,
Customer and Supplier shall mutually-agree to the schedule for such
work.

9.8.10 Final Completion of the project occurs only after Supplier’s review and

acceptance of the cleaning, flushing reports and Supplier’s required
Approved inspections of additional piping as per Appendix 9.

Customer shall develop a construction schedule with input from Supplier’s PM
showing uninterrupted construction timeframes to install Supplier’'s Service

piping.

Supplier shall begin installing its piping in the Mechanical Room after Customer
sets the Skid(s) in place, completes the Mechanical Room and makes the room
safe for Supplier’s contractors.

Supplier requires between 30 and 180 Business Days (depending on site
conditions) to complete construction of its piping and connection to the Skid(s).

Customer’s building pipe connection from the POD and POR Skid flanges to the
Mechanical Room shall be insulated per the specifications in Appendix 3.

10.0 DESIGN AND SUBMITTAL REVIEW BOARD SUBMISSION REQUIREMENTS

10.1

10.2

10.3

10.4

Customer shall route the Mechanical Room design through Supplier’s design
and submittal review process.

Customer shall re-submit plans for any work impacting Approved Mechanical
Room Plans.

Supplier shall provide a project detailed submittal form after determining the
project scope.

Customer or its agent shall submit a pick plan for setting the skids 30 days
prior to their delivery at the construction site. If rolling the Skid(s) into place
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10.5

10.6

11.0

11.1

11.2

11.3

11.4

is required, it shall be coordinated with the manufacturer to use skates. Any
other means of setting the Skids must be Approved by Supplier.

For submittals to be included on the regularly scheduled weekly Submittal
Review Board meeting, Supplier must receive them by Thursday at noon.

Customer and/or its agent shall attend design and Submittal Review Board
meetings if requested by Supplier.

10.6.1 Should an unresolved item require a third submission, Customer shall
either attend or be available by teleconference to resolve the
submission.

10.6.2 Submittal Review Board meetings take placed at 4815 Mueller Blvd,
Austin, Texas 78723 for downtown sites or a location determined by
Supplier for Mueller and Domain sites.

MECHANICAL ROOM INSPECTIONS

Approximately 45 days prior to the Operation Date, Supplier will issue a
Notification of Upcoming Substantial Completion Inspection, shownin Appendix
15.

30 days prior to the Operation Date, Supplier shall perform an initial inspection
of the Mechanical Room and provide Customer with an initial inspection list for
Customer’s review to be completed prior to the start of service.

Supplier must perform Substantial Completion and Final Inspections and notify
Customer, shown Appendix 16, before System Acceptance and beginning
Service. Customer shall pay in full any past due chilled water account balances
prior to Service commencement.

When Customer has completed the connection to the Skid(s) and considers
construction complete, Customer shall request Supplier perform an inspection
to verify if construction is substantially complete.

11.4.1 Customer and Supplier shall meet at the building site to inspect

Customer’s work and create a “punch list” of items using Supplier’s
Substantial Completion Inspection Checklist (in Appendix 9).
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11.5

11.6

11.7

12.0

11.4.2 Inspections must be complete for the project to meet Final
Acceptance requirements within sixty days from Substantial
Completion.

When Customer believes it has completed all Substantial Completion punch list
items, it shall request a Final Inspection.

11.5.1 If the Final Inspection indicates Customer has unfinished work,
Customer shall complete the work and request a second inspection.

11.5.2 If additional inspections beyond two are required, Customer shall pay a
fee of $250.00 for each subsequent inspection.

11.5.3 Once Supplier verifies Customer has completed all Substantial
Completion punch list items, Supplier shall commence Service.

Upon System Acceptance of the Mechanical Room, Supplier will issue a Notice
of Mechanical Room Final Completion and Turnover to Operations, shown in
Appendix 10. Customer shall keep the room locked, clean and free from
construction materials, debris and storage items. Customer shall not make
any changes or additions to the Mechanical Room without Supplier’s prior
written consent. Customer shall change fan coil unit filters monthly for optimal
performance and dehumidification.

Inspections are performed yearly to ensure Customer requirements per the
CCR'’s are continually met.

CHANGE ORDERS

12.1 The following changes shall affect the Supplier’s cost for installing Service
piping and equipment and may result in a Change Order charge to the Customer:

12.1.1 Customer changes to the Approved Mechanical Room Plans or failure
to follow the Approved Mechanical Room Plan during construction;
Customer shall resolve changes per these CCRs and the CWSA.

12.1.2 Customer changes in the construction schedule resulting in additional
construction costs to Supplier. Supplier shall bill and Customer shall
pay all associated charges (100% of actual increased costs including
labor, materials, supplies and equipment plus a 20% administrative
fee).

12.1.3 Customer construction activities interfering with Supplier’s ability to
complete scheduled work to provide Service. Supplier shall bill and
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Customer shall pay all associated charges (100% of actual increased
costs including labor, materials, supplies and equipment plus a 20%
administrative fee).

12.2 Any delay in delivery of Service due to Customer is not a delay caused by Supplier
and, therefore, billing will commence as per the CWSA terms and conditions.

13.0 EASEMENTS

13.1 Blanket and Defined Easements are required for AE’s underground assets (in

Appendix 18).

13.1.1
13.1.2

13.1.3

13.1.4

13.1.5

13.1.6

13.1.7

13.1.8

13.1.9

Supplier advises Customer of Blanket Easement requirement.

PM will prepare the exhibit to the Blanket Easement using a “"Not
for Construction” engineering drawing for ROW and/or Service Pipe
Connection.

PM will coordinate with AE Real Estate Agent and provide complete
easement information for issuance of the Blanket Easement to
Customer.

Customer shall execute Blanket Easement and provide recording
fees to AE Real Estate Department assigned agent. Fees may vary
due to the number of pages in the easement.

Real Estate Agent shall review for completeness and records the
document.

PM will include the request for survey with metes, bounds and field
notes for Transmission Pipe (if in a private development) and/or
Service Pipe Connection installation to Supplier’s contractor.

Upon completion of the pipe installation, Supplier’s PM will obtain
the survey with metes, bounds and field notes and provide to AE
Real Estate Agent.

PM will coordinate with Customer and AE Real Estate Agent on
finalizing the Defined Easement information.

Once the Defined Easement is finalized, AE Real Estate Agent will
obtain the Customer’s final signature and recording fees. AE Real
Estate will record the document and provide a copy for the
Customer, Supplier and PM files.
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Appendix 2
STANDARD RESPONSIBILITY MATRIX

SPEC

APPROVE

PROCURE

SET IN
PLACE
/INSTALL

PAY FOR

OWN

MAINTAIN/
REPAIR/
REPLACE

Skid Units — include
Heat Exchangers,
Flow Meters,
Sensors,
Instrumentation,
Control Valves,
Isolation Valves, Air
Releases, Manual
Vents and Drains,
Control Panel, Piping
and CDL

Supplier

Supplier

Supplier

Customer

Supplier

Supplier

Supplier

Building Pipe
Connections to Skid
Flange and Insulate

Supplier

Supplier

Customer

Customer

Customer

Customer

Customer

Design and Engineer
Mechanical Room for
the AE Owned Skid
Unit

Supplier

Supplier

Customer

Customer

Customer

Customer

Customer

Design and Engineer
Service Pipe
Connection from the
AE Transmission
Pipe 2 — 5 Feet Inside
of the Building Wall

Supplier

Supplier

Supplier

Supplier

Supplier

Supplier

Supplier

Provide Centerline
and Penetration
Points for the ROW
Pipe Into The
Mechanical Room

Supplier

Supplier

Customer

Customer

Customer

Customer

Customer

Install Mechanical
Room Chilled Water
Piping from 2 - 5 feet
Inside Mechanical
Room Connecting to
the Skid

Supplier

Supplier

Supplier

Supplier

Supplier

Supplier

Supplier

Install Service
Connection Chilled
Water Piping from
Nearest Trans-
mission Piping to 2 —
5 feet Inside the
Building Wall

Supplier

Supplier

Supplier

Supplier

Supplier

Supplier

Supplier

EMS PLC Panel

Supplier

Supplier

Supplier

Supplier

Supplier

Supplier

Supplier

Communications
Conduit

Supplier

Supplier

Supplier

Supplier

Supplier

Supplier

Supplier

Any sub-metering
inside bldg.

Customer

Customer

Customer

Customer

Customer

Customer

Customer

Customer Data Link
if Applicable

Supplier

Supplier

Supplier

Supplier

Supplier

Supplier

Supplier

Notes:

1- Supplier is not designing structure of mechanical room, only specifying and approving the Supplier—owned appurtenances that are required.

2- Customer must locate mechanical room ground level or subterranean on outside wall adjacent to nearest chilled water transmission line.

3- Customer will size, make penetrations and install sleeves for supplier's piping approved by Supplier. Supplier will install link seals.

4- Wet weights of the Skid vary and should be confirmed for structural weight requirements.

5- Customer’s site plan permit will include chilled water utilities within limits of construction and Customer will allow Supplier access within
limits of construction for installation of service pipe.
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GENERAL DUTY VALVES FOR HVAC PIPING
SECTION SS 230523
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GENERAL DUTY VALVES FOR HVAC PIPING
SECTION SS 230523

1. GENERAL REQUIREMENTS
1.1. SCOPE

1.1.1 This specification defines the requirements for all isolation and ball valves as
defined in Design, General Arrangement, and Shop Drawings.

1.1.2 This specification is applicable for projects or work involving either inch-pounds or
SI units. Within the text, inch-pound units are given preference followed by SI
units shown within parentheses.

1.2. DEFINED TERMS

1.2.1 As used in this specification, each of the following terms shall have the meaning as
set forth below

1.2.2 AE - defined as the City of Austin Electric Utility Department, dba Austin Energy

1.2.3 Approval/Approved - Written approval of document(s) by AE Engineer.

1.2.4 Contract — The binding legal agreement between the Owner and the Contractor.
The Contract represents the entire and integrated agreement between OWNER and
CONTRACTOR for performance of the Work, as evidence by the Contract
Documents.

1.2.5 Contract Documents - Project Manual, Drawings, Addenda and Change Orders.

1.2.6 Contractor — The individual, firm, corporation or other business entity with whom
Owner has entered into the Contract for performance of the Work.

1.2.7 Design Data Packet — A document that AE engineer provides that indicates the
design pressure ratings for the Project.

1.2.8 Design Drawings - AE Approved for Construction drawings.

1.2.9 General Arrangement Drawing — AE Approved not for construction drawings of
piping layout.

1.2.10 Hold Point — The point at which the Manufacturer shall not proceed until given the
AE written approval to move forward in the project

1.2.11 Engineer - the Austin Energy District Energy and Cooling Engineer over each
Project

1.2.12 Final Submittal (closeout) — body of documents due 20 business days after
completion of Project.

1.2.13 Owner - City of Austin, Texas, a municipal corporation, home rule city and political
subdivision organized and existing under the laws of the State of Texas, acting
through the City Manager or his/her designee, officers, agents or employees to
administer design and construction of the Project.

1.2.14 Project - the purchase and/or installation of valves for an AE plant or AE
mechanical room.
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GENERAL DUTY VALVES FOR HVAC PIPING
SECTION SS 230523

1.2.15

1.2.16

1.2.17

1.2.18

1.2.19

1.3.
1.3.1

1.3.2
1.3.3
1.3.4
1.3.5

1.4.
1.4.1

1.4.2
1.4.3
1.4.4
1.4.5

1.5.
1.5.1

1.5.2

1.6.
1.6.1

1.7.
1.7.1

7/29/2020

Shop Drawings - detailed drawings used for shop personnel to fabricate piping and

piping appurtenances.

Specification - the Specification is defined as this document, titled General Duty

Valves for HVAC Piping SS 230523.

Submittal after Award - Body of documents required to be submitted 10 business

days after award of work but before any fabrication commences.

Substantial Completion - The stage in the progress of the Work when the Work, or

designated portion thereof, is sufficiently complete in accordance with the Contract

Documents so AE can occupy or utilize the Work for its intended use, as evidence

by a Certificate of Substantial Completion approved by AE.

Work - The entire completed construction, or the various separately identifiable

parts thereof, required to be furnished under the Contract Documents.
ACRONYMS

As used in this specification, each of the following acronyms shall have the

meaning as set forth below

ASME American Society of Mechanical Engineers

CWP Cold working pressure

MSS Manufacturers Standardization Society

PFI Piping Fabricators Institute

REFERENCE CODES AND STANDARDS

Manufacturer shall meet or exceed the latest version of applicable standards listed
below. This list is not comprehensive and may not include all standards applicable
to valves. The manufacturer is responsible for meeting any applicable standards,
even if they are not listed below.

ASME B31 Pressure Piping Code

ASME B1.20.1 Pipe Threads

MSS SP-67, SP-68

PFI ES-03 Piping Fabrication Tolerances

AUSTIN ENERGY SPECIFICATIONS

The following AE specifications/details shall be followed in their entirety during
valve selection and installation
AE Details M16 through M29

QUALITY ASSURANCE

Reference 3.1 Examinations.

WARRANTY

Valves shall have a 12 month warranty from the date of Substantial Completion.

SS 232050 Page 3 of 10



GENERAL DUTY VALVES FOR HVAC PIPING
SECTION SS 230523

1.8. SUBMITTALS
1.8.1 GENERAL
1.8.1.1 All submittals shall be provided in electronic copy in pdf format, assembled in

a neat, orderly manner and include
1.8.1.1.1 A title page with Project name, Location, and Submittal name
1.8.1.1.2 Table of Contents page
1.8.1.1.3 Dividing pages with Equipment title
1.8.1.2 Submittals must be tailored to each project, generic submittals will not be
accepted.
1.8.1.3 Submittal after award documents shall be submitted no later than 10 business
days after Award. Fabrication may not begin until the Submittal after Award
documents are received and approved.
1.8.1.4 Final submittal shall be submitted no later than 20 business days after
Substantial Completion.
1.8.1.4.1 Final Submittals shall also be provided in a bound booklet form, assembled

in a neat, orderly manner with section binder tabs.

1.8.2 SUBMITTAL AFTER AWARD
1.8.2.1 Product Data: For each type of valve indicated.
1.8.2.1.1 Include flow and pressure drop curves based on manufacturer's testing for
calibrated-orifice balancing valves and automatic flow-control valves.
1.8.2.1.2 Include valve diagram cut sheet:
1.8.2.1.2.1 Cut sheet shall include item number, quantity, description,
materials, reorder part number
1.8.2.2 Torque setting table: For each type of valve indicated.
1.8.2.2.1 Table shall include for each valve the manufacturer’'s recommended torque
adjustment range for bolt tightening.

1.8.3 FINAL SUBMITTALS (CLOSEOUT SUBMITTALS)
1.8.3.1 Operation and Maintenance Manuals shall include the following as a minimum:
1.8.3.1.1 Approved Submittal for all general duty valves
1.8.3.1.2 Updated torque table that includes actual torque Contractor tightened the
bolts to on the valves.

1.8.3.1.3 Operation and Maintenance Manual for each type of valve.

2. DESIGN

2.1. NOT APLICABLE
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GENERAL DUTY VALVES FOR HVAC PIPING
SECTION SS 230523

This item shall govern the valves furnished and installed as indicated on the Shop

All of the manufacturer’s valve pressure ratings shall meet or exceed the Design

Data Packet pressure requirements by 1.5 times.

The valve in the closed position.

The valve in the closed position, in dead end service and with no flange

connected to the non-pressurized side of the valve.

Sizes: Same size as upstream pipe, unless otherwise indicated.

Extended Stems: Where insulation is indicated or specified, provide extended

stems arranged to receive insulation.

Drain Connections: Comply with MSS SP-45 bypass and drain connections.

For pressure rating 150 psig and less:

Standard: MSS SP-67

Body Design: polyester coated ductile iron lug type body, ASME
Class 150; suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.

Seat: Resilient, EPDM.

Stem: 316 or 416 stainless steel.

Disc: Aluminum-bronze or stainless steel.

Service: Bidirectional.

CWP Rating:

.2.1.1.1.7.1. 150 psig at 100 deg F.

Model: Series 31H or 36H or AE Engineer approved equal

For pressure rating between 150 psig and 250 psig:

Standard: MSS SP-67

Body Design: polyester coated ductile iron lug type body, ASME
Class 150; suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.

Seat: Resilient, EPDM.

Stem: 316 or 416 stainless steel.

Disc: Aluminum-bronze or stainless steel.

3. PRODUCTS
3.1. GENERAL
3.1.1
Drawings.
3.1.2
3.1.2.1
3.1.2.2 The valve body.
3.1.2.3
3.1.3
3.1.4
3.1.5
3.1.6 Threads: ASME B1.20.1
3.2. VALVES
3.2.1 Butterfly Valves:
3.2.1.1 Description:
3.2.1.1.1
3.2.1.1.1.1
3.2.1.1.1.2
3.2.1.1.1.3
3.2.1.1.1.4
3.2.1.1.1.5
3.2.1.1.1.6
3.2.1.1.1.7
3
3.2.1.1.1.8
3.2.1.1.2
3.2.1.1.2.1
3.2.1.1.2.2
3.2.1.1.2.3
3.2.1.1.2.4
3.2.1.1.2.5
7/29/2020
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GENERAL DUTY VALVES FOR HVAC PIPING
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3.2.1.1.2.6 Service: Bidirectional.
3.2.1.1.2.7 CWP Rating:
3.2.1.1.2.7.1. For Valves 20" and below: 250 psig at 100 deg F
3.2.1.1.2.7.2. For Valves greater than 20”: 232 psig at 100 deg F.
3.2.1.1.2.8 Model: Series 31H or 36H or AE Engineer approved equal
3.2.1.1.3 For pressure rating greater than 250 psig
3.2.1.1.3.1 Standard: MSS SP-68
3.2.1.1.3.2 Body Design: carbon steel lug type body, ASME 300 class flanges;
suitable for bidirectional dead-end service at rated pressure
without use of downstream flange.
3.2.1.1.3.3 Seat: Resilient, RTFE.
3.2.1.1.3.4 Stem: 17-4ph stainless steel.
3.2.1.1.3.5 Disc: Aluminum-bronze or stainless steel.
3.2.1.1.3.6 Service: Bidirectional.
3.2.1.1.3.7 CWP Rating:
3.2.1.1.3.7.1. At a minimum 675 psig at 100 deg F
3.2.1.1.3.8 Model: High Performance Butterfly Series 43 or AE Engineer
approved equal.
3.2.1.2 Valve arrangement shall be such that any part of the valve hand lever/wheel
does not come into contact with or in conflict with the pipe, insulation of pipe
or appurtenances of the pipe with full range of motion of valve hand
lever/wheel.
3.2.1.2.1 Valve hand lever/wheel shall be at a minimum of 2” from pipe, pipe
appurtenance or structure.
3.2.1.3 All butterfly valves 4 inches (102 mm) and larger shall be bi-directional,
bubble-tight resilient seated butterfly type valves of suitable design and fully
equipped for service in water systems, without need for further modification.
3.2.1.4 Manufacturer: Subject to compliance with requirements, provide products by:
3.2.1.4.1 Bray Controls; a division of Bray International,
3.2.1.4.2 Or AE approved equal
3.2.2 Ball Valves:
3.2.2.1 Bronze body, ASTM 316 stainless steel ball and stem, and stainless steel latch
lock handle and nut, min 400 psi CWP, 2 piece construction, standard port,
threaded connections.
3.2.2.2 Valve arrangement shall be such that any part of the valve hand lever does
not come into contact with or in conflict with the pipe, insulation of pipe or
appurtenances of the pipe with full range of motion of valve hand lever/wheel.
3.2.2.2.1 Valve hand lever shall be at a minimum of 2” from pipe, pipe
appurtenance or structure.
7/29/2020 SS 232050 Page 6 of 10
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3.3.

3.3.1

3.2.2.3 All ball valves shall be lead free full/standard port bronze valves of suitable

design and fully equipped for service in water systems, without need for

further modification.
3.2.2.4 Manufacturer:

3.2.2.4.1
3.2.2.4.2
3.2.2.4.3

Apollo model 70-144-27 or 70-145-27
Nibco model T-580-70-66 with added SS Standard lever handle
Or AE Engineer approved equal

OPERATORS

Handwheel, lever handles, and chainwheels shall be at a minimum of 2” from pipe,

pipe appurtenance or structure.

3.3.2 Gear Actuator: For quarter-turn valves. Handwheel shall be sized to not interfere
with insulation or piping when mounted on horizontally positioned valve.

3.3.3 Lever Handles: For quarter-turn valves 6 inches (DN150) and smaller that are
less than 78 inches off floor.

3.3.4 Chainwheel: Device for attachment to valve hand wheel, stem, or other actuator;
of size and with chain for mounting height, as indicated in the 3.2 "Valve
Installation".

3.34.1 Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

3.3.4.1.1 Bray Controls

3.3.4.1.2 Babbitt Steam Speciality Co.
3.3.4.1.3 Roto Hammer Industries
3.3.4.1.4 Trumbull Industries

3.3.4.2 Description: Valve actuation assembly with sprocket rim, brackets, and chain

3.3.4.2.1 Brackets: Type, number, size, and fasteners required to mount actuator on
valve.

3.3.4.2.2 Attachment: For connection to butterfly valve stems.

3.3.4.2.3 Sprocket Rim with Chain Guides: Ductile iron, of type and size required for
valve.

3.3.4.2.4 Chain: Hot-dip, galvanized steel, of size required to fit sprocket rim.

3.3.4.2.5 Size: Diameter of chainwheel shall be such that any part of the wheel does
not come into contact with or in conflict with the pipe, insulation of pipe or
appurtenances of the pipe.

3.3.4.2.6  Extension: As needed for chainwheel to clear pipe, insulation and pipe
appurtenances.

3.3.4.2.7 Chainwheel chain link connector shall be fabricated to have the same

7/29/2020

strength as the chain itself.
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4, EXECUTION
4.1. EXAMINATION
4.1.1 Examine piping system for compliance with requirements for installation tolerances

and other conditions affecting performance of valves. Alignment Fit-Up of pipe and
flanges to valves shall abide by PFI ES-03. Do not proceed with installation until

unsatisfactory conditions have been corrected.

4,1.2 Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.
Remove special packing materials, such as blocks, used to prevent disc movement
during shipping and handling.

4.1.2.1 Valves are to be free of rust and corrosion, and exterior finish is to be uniform,
without scrapes or dents exposing metal.
4.1.2.2 Prepare and repaint all marred surfaces with valve manufacturer’s paint.

4.1.3 Operate valves from fully open to fully closed positions. Examine guides and seats
made accessible by such operation.

4.1.4 Examine threads on valve and mating pipe for form and cleanliness.

4.1.5 Examine mating flange faces for conditions that might cause leakage.

4.1.6 Check bolting for proper size, length, and material.

4.1.7 Check gasket material for proper size, material composition suitable for service,
and freedom from defects and damage.

4.1.8 Do not attempt to repair defective valves; replace with new valves.

4.2, INSTALLATION (if APPLICABLE to PROJECT)

4.2.1 Install valves where indicated in accordance to manufacturer's written instructions.

4.2.2 Install valves with unions or flanges at each piece of equipment arranged to allow
servicing, maintenance, and equipment removal without system shutdown.

4.2.2.1 Unions and flanges shall be provided under SS232113 Hydronic Pipe if
applicable to Project.

4.2.3 Locate valves for easy access and provide separate support where necessary.

4.2.4 Piping shall be supported in such a way that removal of valve shall not cause
piping to be in a stressed condition or cause to have piping to be supported by
temporary means.

4.2.5 Install valves in horizontal piping with stem horizontal.

4.2.6 Install valves in a position to allow full stem movement.

4.2.7 Valve indicator shall be in direction of stem. Pointer shall point to the correct
wording. If valve is open the pointer shall point to the word open that is etched on
valve body.

4.2.8 Valve bolts shall be torqued to manufacturer’s recommended tightening pattern
and applied torque recommendation.

4.2.8.1 Contractor shall record for each valve the torque applied.

7/29/2020
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4.2.8.2 If applied torque is greater than torque range of valve, Contractor shall at
Contractor’s expense verify from manufacturer of valve in writing that valve is
not damaged.

4.2.8.3 If valve manufacturer states damage has been done, Contractor shall replace

damaged valve at Contractor’s expense.

4.2.9 Install chainwheels on operators for butterfly valves more than 78 inches above
floor.
4.2.9.1 Extend chains to 60 inches above finished floor.
4.3. THREADED CONNECTIONS
4.3.1 Note the internal length of threads in valve ends and proximity of valve internal

seat or wall to determine how far pipe should be threaded into valve.

4.3.2 Align threads at point of assembly.

4.3.3 Apply appropriate tape or thread compound to the external pipe threads, except
where dry seal threading is specified.

4.3.4 Assemble joint, wrench tight. Wrench on valve shall be on the valve end into

which the pipe is being threaded.

4.3.5 Threaded connections shall be torqued to manufacturer’s recommendations.
4.3.5.1 Contractor shall record for each valve the torque applied.
4.3.5.2 If applied torque is greater than torque range of valve, Contractor shall at

Contractor’s expense verify from manufacturer of valve in writing that valve is
not damaged.

4.3.5.3 If valve manufacturer states damage has been done, Contractor shall replace
damaged valve at Contractor’s expense.

4.3.5.4 ASME B1.20.1 for applied torque requirements if manufacturer does not have

recommendations for torqueing.

4.4. ADJUSTMENT (if APPLICABLE to PROJECT)
4.4.1 Packing:
4.4.1.1 Adjust or replace packing before piping systems put into service.
4.4.1.2 If packing leak persists, replace valve(s).
4.4.2 End Stops:
4.4.2.1 Adjust end stops for valve fully open and fully closed.

4.5. STORAGE, HANDLING, AND SHIPMENT
4.5.1 Preparation for Storage
4.5.1.1 Maintain valve end protection.
4.5.1.2 Store valves indoors and maintain at higher than ambient dew point
temperature. If outdoor storage is necessary, store valves off the ground in
watertight enclosures.

4.5.2 Handling
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4.5.2.1 Use sling to handle large valves; rig sling to avoid damage to exposed parts.
4.5.2.2 Do not use hand wheels, or stems as lifting or rigging points.
4.5.2.3 Follow manufacturer’'s recommendations on handling.
4.5.3 Preparation for shipment
4.5.3.1 Protect internal parts against rust and corrosion.
4.5.3.2 Protect threads, flange faces, grooves, and weld ends.
4.5.3.3 Set ball valves open to minimize exposure of functional services.

4.5.3.4 Set butterfly valves closed or slightly open.

END of SECTION
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1. GENERAL REQUIREMENTS
1.1. SCOPE
1.1.1 This specification defines the requirements for the hangers and supports for the

e e e e e
[ S S e T

1.2.
1.2.1

1.2.2

1.2.3
1.2.4

1.2.5
1.2.6

1.2.7
1.2.8

1.2.9

1.2.10

1.2.11

1.2.12
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1.1
1.2
1.3
1.4
1.5
.1.6
1.7

Project which includes
Metal pipe hangers and supports
Trapeze pipe hangers
Metal framing systems
Thermal-hanger shield inserts
Fastener systems
Instrumentation Pipe stands

Equipment Supports

DEFINED TERMS

As used in this specification, each of the following terms shall have the meaning as
set forth below

AE - defined as the City of Austin Electric Utility Department, dba Austin Energy
Approval/Approved - Written approval of document(s) by AE Engineer.

Contract - The binding legal agreement between the Owner and the Contractor.
The Contract represents the entire and integrated agreement between OWNER and
CONTRACTOR for performance of the Work, as evidence by the Contract
Documents.

Contract Documents - Project Manual, Drawings, Addenda and Change Orders.
Contractor - The individual, firm, corporation or other business entity with whom
Owner has entered into the Contract for performance of the Work.

Design Drawings — AE Approved for Construction drawings of layout.

General Arrangement Drawing — AE Approved not for construction drawings of
layout.

Hold Point — The point at which the Manufacturer shall not proceed until given the
AE written approval to move forward in the project

Engineer - the Austin Energy District Energy and Cooling Engineer over each
Project

Final Submittal (closeout) — body of documents due 20 business days after
completion of Project

Owner - City of Austin, Texas, a municipal corporation, home rule city and political
subdivision organized and existing under the laws of the State of Texas, acting
through the City Manager or his/her designee, officers, agents or employees to

administer design and construction of the Project.
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1.2.13

1.2.14
1.2.15

1.2.16

1.2.17

1.2.18

1.2.19

1.3.
1.3.1

1.3.2
1.3.3
1.3.4
1.3.5
1.3.6
1.3.7
1.3.8

1.3.9

1.3.10
1.3.11
1.3.12
1.3.13

1.4.
1.4.1

1.4.2
1.4.3
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Project — the design and construction of hangers and supports for AE plant or AE

mechanical room.

Shop Drawings - detailed drawings used for construction of Project.

Specification - the Specification is defined as this document, titled Hangers and

Supports for HVAC Piping and Equipment SS 230529.

Submittal after Award - Body of documents required to be submitted after award

of work to Contractor but before any fabrication commences.

Submittal with Quotation - body of documents required to be included with quote,

absence of any of these documents from the quote will cause the quotation to be

rejected

Substantial Completion — The stage in the progress of the Work when the Work, or

designated portion thereof, is sufficiently complete in accordance with the Contract

Documents so AE can occupy or utilize the Work for its intended use, as evidence

by a Certificate of Substantial Completion approved by AE.

Work — The entire completed construction, or the various separately identifiable

parts thereof, required to be furnished under the Contract Documents.
ACRONYMS

As used in this specification, each of the following acronyms shall have the

meaning as set forth below

AISC American Institute of Steel Construction

ANSI American National Standards Institute

ASCE American Society of Civil Engineers

ASME American Society of Mechanical Engineers

ASTM American Society of Testing and Materials

AWS American Welding Society

MSS Manufacturers Standardization Society of the Valve and Fittings

Industry Inc.

MFMA Metal Framing Manufacturers Association

NEMA National Electrical Manufacturers Association

NPS Nominal Pipe Size

SEI Structural Engineering Institute

SSPC Society for Protective Coatings

REFERENCE CODES AND STANDARDS

Contractor shall meet or exceed the latest version of applicable standards listed
below. This list is not comprehensive and may not include all standards applicable
to Project components. The Contractor is responsible for meeting any applicable
standards, even if they are not listed below.

AISC Manual of Steel Construction

ASCE/SEI 7
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1.4.4 ASME B31

1.4.5 ASTM C533, C552, A36, C1107, A780

1.4.6 AWS D1.1

1.4.7 MFMA 4, 103

1.4.8 MSS SP-58, SP-59, SP-69, Type 1 thru Type 42
1.4.9 NEMA

1.4.10 SSPCPA 1

1.5. AUSTIN ENERGY SPECIFICATIONS
1.5.1 The following AE specifications shall be followed in their entirety during Project

design and manufacture

1.5.2 Packaged Heat Exchanger System SS 232050
1.5.3 General Duty Valves for HVAC Piping SS 230523
1.5.4 Hangers and Supports for HVAC Piping and Equipment SS 230529
1.5.5 Pipe Insulation SS 230719
1.5.6 Monitoring Controls SS 230900
1.5.7 Hydronic Piping SS 232113
1.5.8 Heat Exchangers for HVAC SS 235700
1.5.9 AE Details M23
1.6. QUALIFICATIONS
1.6.1 Contractor shall have a professionally licensed Structural Engineer (structural

supports design) at their disposal.
1.6.2 All structural welders shall be qualified to AWS D1.1 for welding on structural base

and supports.

1.7. QUALITY ASSURANCE
1.7.1 All structural welds shall be visually inspected
1.7.1.1 Record of visual inspection by person other than welder who performed the

welding shall be kept, reviewed during site visit and provided with final

submittal

1.8. AUDITS AND INSPECTIONS
1.8.1 Virtual/Visual Inspection for structural support clearance to pipe and its

appurtenances

1.9. SUBMITTALS
1.9.1 GENERAL

1.9.1.1 All submittals shall be provided in electronic copy in pdf format, assembled in
a neat, orderly manner and include
1.9.1.1.1 A title page with Project name, Location, and Submittal name
1.9.1.1.2 Table of Contents page
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1.9.1.1.3 Dividing pages with Equipment title
1.9.1.2 Submittals must be tailored to each project, generic submittals will not be
accepted
1.9.1.3 It is mandatory that the Submittal with Quotation documents be submitted
with the Quote
1.9.1.3.1  Quotes which do not include all of Submittal with Quotation documents
will be considered incomplete and therefore rejected
1.9.1.4 Submittal after award documents shall be submitted no later than 10 business
days after Award
1.9.1.5 Fabrication may not begin until the Submittal after Award documents are
received and written approval is received from AE Engineer.
1.9.1.6 Final submittal shall be submitted no later than 20 business days after
Substantial Completion.
1.9.1.6.1 Final Submittals shall also be provided in a bound booklet form,

assembled in a neat, orderly manner with section binder tabs.

1.9.2 SUBMITTAL WITH QUOTATION
1.9.2.1 Structural Welder qualifications
1.9.2.2 Structural Welding procedures

1.9.2.3 Structural Welding Procedure qualifications
1.9.3 SUBMITTAL AFTER AWARD
1.9.4 Structural Steel design calculations and drawings developed, signed and stamped

by professionally licensed Structural Engineer.
1.9.4.1 If the Project is for a skid package, see SS 232050 Packaged Heat Exchanger
System for listing of requirements for delegated design.
1.9.4.2 Otherwise, Contractor to submit shop drawings of structural support design for
approval to licensed Structural Engineer.
1.9.5 Product Data: For each type of product indicated.
1.9.5.1 Trapeze pipe hangers
1.9.5.2 Metal framing systems
1.9.5.3 Instrumentation Pipe stands
1.9.5.4 Equipment Supports
1.9.6 Shop Drawings: Shop drawing(s) at ¥2":1’ scale shall be provided. Shop drawings
shall show all support structures and stanchions for Project.
1.9.6.1 If the Project is for a skid package, see SS 232050 Packaged Heat Exchanger
System for detailed requirements.

1.9.7 FINAL SUBMITTALS (CLOSEOUT SUBMITTALS)
1.9.7.1 Operation and Maintenance Manuals shall include the following as a minimum

1.9.7.1.1 Record of structural welding inspection
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1.9.7.1.2  As-built shop drawings
1.9.7.1.3  Approved product data submittal

2. DESIGN
2.1. GENERAL REQUIREMENTS
2.1.1 Supports welded directly to the pipe shall be unacceptable.
2.1.2 Pipe supports utilizing flange studs/bolting shall be unacceptable
2.1.3 Design structural supports in accordance with the heat exchanger manufacturer’s
nozzle maximum loading requirements.
2.1.4 All supports shall be arranged to permit field installation of 2” insulation.
2.2, DELEGATED DESIGN
2.2.1 A qualified professional engineer shall design the trapeze pipe hangers and
equipment supports.
2.2.1.1 Design shall include a comprehensive engineering analysis and the
performance requirements and design criteria used.
2.3. PERFORMANCE REQUIREMENTS
2.3.1 Hangers and supports for HVAC piping and equipment shall withstand the effects
of gravity loads and stresses within limits and under conditions in accordance with
ASCE/SEI 7.
2.3.2 Design supports for multiple pipes, including pipe stands, capable of supporting
combined weight of supported systems, system contents, and wet weight.
2.3.3 Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.
2.4. STRUCTURAL STEEL SUPPORTS
2.4.1 If a skid Project, supports shall be welded to the base structural members to
support skid components.
2.4.2 Structural steel supports shall be designed to comply with AISC Manual of Steel
Construction, Part 4, “Welded Joints.”
2.4.3 Piping shall be supported independently of heat exchanger connections, if
applicable.
2.4.4 ASTM A 36/A 36M, carbon steel plates, shapes, and bars; galvanized.
2.5. HANGER AND SUPPORT SCHEDULE
2.5.1 Comply with MSS SP-69 for pipe-hanger selections and applications that are not
specified in 3.0 Products.
2.5.2 Use hangers and supports with galvanized metallic coatings for piping and
equipment.
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2.5.3 Use nonmetallic coatings on attachments for electrolytic protection where

attachments are in direct contact with copper tubing.

2.5.4 Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and

attachments for general service applications.

2.5.5 Use thermal-hanger shield inserts for insulated piping and tubing.
2.5.6 Double-nut hanger rods above and below pipe hangers and trapeze structures.
2.5.7 Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as

specified in piping system Sections, install the following types:

2.5.7.1

2.5.7.2

2.5.7.3

Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of non-
insulated or insulated stationary pipes, NPS 1/2 to NPS 30.

Pipe Stanchion Saddles (MSS Type 37): For support of pipes, NPS 4 to NPS 36,
with steel pipe base stanchion support and cast-iron floor flange and with U-
bolt to retain pipe.

Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support
for pipes, NPS 2-1/2 to NPS 36 (DN 65 to DN 900), if vertical adjustment is
required, with steel pipe base stanchion support and cast-iron floor flange.

2.5.8 Vertical-Piping Clamps: Unless otherwise indicated and except as specified in 3.0

Products, install the following types:

2.5.8.1 Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers, NPS
3/4 to NPS 20.
2.5.8.2 Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers,
NPS 3/4 to NPS 20, if longer ends are required for riser clamps.
2.5.9 Hanger-Rod Attachments: Unless otherwise indicated and except as specified in

3.0 Products, install the following types:

2.5.9.1 Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy
loads.
2.5.9.2 Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
2.5.9.3 Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various
types of building attachments.
2.5.10 Building Attachments: Unless otherwise indicated and except as specified in 3.0

Products, install the following types:

2.5.10.1

2.5.10.2

2.5.10.3

2.5.10.4

9/2/2020

Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to
suspend pipe hangers from concrete ceiling.

Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-
joist construction to attach to top flange of structural shape.

Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange
of beams, channels, or angles.

Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange

of beams.
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3.

2.5.10.5 Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams
if loads are considerable and rod sizes are large.
2.5.10.6 C-Clamps (MSS Type 23): For structural shapes.
2.5.10.7 Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required
tangent to flange edge.
2.5.10.8 Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
2.5.10.9 Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of
steel I-beams for heavy loads.
2.5.10.10 Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of
steel I-beams for heavy loads, with link extensions.
2.5.10.11 Malleable Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.
2.5.10.12 Welded-Steel Brackets: For support of pipes from below, or for suspending
from above by using clip and rod. Use one of the following for indicated loads:
2.5.10.12.1 Light (MSS Type 31): 750 Ib.
2.5.10.12.2 Medium (MSS Type 32): 1500 Ib.
2.5.10.12.3 Heavy (MSS Type 33): 3000 Ib.
2.5.10.13 Saddles and Shields: Unless otherwise indicated and except as specified in 3.0
Products, install the following types:
2.5.10.13.1 Protection Shields (MSS Type 40): Of length recommended in writing by
manufacturer to prevent crushing insulation.
2.5.10.13.2 Thermal-Hanger Shield Inserts: For supporting insulated pipe.
2.5.10.14 Comply with MSS SP-69 for trapeze pipe-hanger selections and applications
that are not specified in 3.0 Products.
2.5.10.15 Comply with MFMA-103 for metal framing system selections and applications
that are not specified in 3.0 Products.
2.5.10.16 Use mechanical-expansion anchors instead of building attachments where

required in concrete construction.

PRODUCTS

3.1. METAL PIPE HANGERS AND SUPPORTS
3.1.1 Carbon-Steel Pipe Hangers and Supports.
3.1.1.1 Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
3.1.1.2 Galvanized Metallic Coatings: Hot dip galvanized.

3.2. TRAPEZE PIPE HANGERS
3.2.1 Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly
made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger
rods, nuts, saddles, and U-bolts.
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3.3. METAL FRAMING SYSTEMS
3.3.1 MFMA Manufacturer Metal Framing Systems:

3.3.1.1 Description: Shop or field fabricated pipe support assembly for supporting

multiple parallel pipes.
3.3.1.2 Standard: MFMA-4.
3.3.1.3 Channels: Continuous slotted steel channel within turned lips.

3.3.1.4 Channel Nuts: Formed or stamped steel nuts or other devices designed to fit

into channel slot and, when tightened, prevent slipping along channel.

3.3.1.5 Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

3.3.1.6 Metallic Coating: Hot-dip galvanized.

3.3.1.7 Manufacturers:

3.3.1.7.1  Allied Tube & Conduit
3.3.1.7.2  Cooper B-Line, Inc.
3.3.1.7.3 Flex-Strut Inc.
3.3.1.7.4 Thomas & Betts Corporation
3.3.1.7.5  Unistrut Corporation
3.3.1.7.6 Or AE Engineer Approved equal

3.4. THERMAL-HANGER SHIELD INSERTS

3.4.1 Insulation-Insert Material for Cold Piping: Water-repellent treated, ASTM C 533,

Type I calcium silicate or ASTM C 552, Type II cellular glass with vapor barrier or

polyisocyanurate insulation.

3.4.2 For Trapeze or Clamped Systems: Insert and shield to cover entire circumference
of pipe.

3.4.3 For Clevis or Band Hangers: Insert and shield to cover lower 180 degrees of pipe.

3.4.4 Insert Length: Extend 2 inches beyond sheet metal shield for piping operating

below ambient air temperature.

3.5. FASTENER SYSTEMS

3.5.1 Mechanical-Expansion Anchors: Insert-wedge-type, stainless- steel anchors, for

use in hardened Portland cement concrete; with pull-out, tension, and shear

capacities appropriate for supported loads and building materials where used.

3.6. EQUIPMENT SUPPORTS

3.6.1 Description: Welded, shop- or field-fabricated equipment support made from

structural carbon steel shapes.

3.7. INSTRUMENT PIPE STANDS
3.7.1 Instrument support for mounting measurement instrumentation or control devices
3.7.2 Instruments shall be securely supported on stands or brackets of satisfactorily

heavy material to prevent excess vibration or movement.

3.7.3 2" sch. 40 carbon steel pipe support stanchions shall be used.

9/2/2020
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3.7.4
3.7.5
3.7.6

3.7.7
3.7.8
3.7.9
3.7.10

Top of pipe shall have a flat or domed cap.

Base plate shall be at a minimum of 5/16" thick with 8”"x8"” base.

Pipe support shall come with weep holes for drainage and have an open style base
plate.

Pipe stand shall be hot dip galvanized.

Provide gussets if additional bracing is required

Pipe stand shall be at a minimum 54" high.

Anchors, bolts, nuts, and washers

3.7.10.1  Shall be designed by structural engineer
3.7.10.2 Material: 316 stainless steel

3.8. GROUT

3.8.1

3.8.1.1
3.8.1.2

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, non-
shrink and nonmetallic grout; suitable for interior and exterior applications.
Properties: Non-staining, noncorrosive, and nongaseous.

Design Mix: 5000-psi, 28-day compressive strength.

4. EXECUTION

4.1. HANGER AND SUPPORT INSTALLATION

4.1.1

4.1.2
4.1.2.1
4.1.2.2

4.1.3
4.1.3.1
4.1.3.2

9/2/2020

Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install
hangers, supports, clamps, and attachments as required to properly support piping
from the building structure.
Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89.
Arrange for grouping of parallel runs of horizontal piping, and support together on
field-fabricated trapeze pipe hangers.
Pipes of Various Sizes: Support together and space trapezes for smallest pipe
size or install intermediate supports for smaller diameter pipes as specified for
individual pipe hangers.
Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads
being supported. Weld steel according to AWS D1.1/D1.1M.
Metal Framing System Installation: Arrange for grouping of parallel runs of piping,
and support together on field-assembled metal framing systems.
Grouting when support by concrete floor: Place minimum 2 inch high by min
6"x6" grout pad beneath support footers of framing system where they are
floor-supported, and make bearing surface smooth.
Connection to Steel Floor: Steel plate for bearing on metal structure.
Structural engineer as referenced in Part 1 and Part 2 shall design plate based
on the loading the plate will support. Plate shall be attached and sealed to

steel surface to eliminate any water from seeping under plate.
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4.1.4

4.1.5

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10
4.1.11

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated
piping.

Fastener System Installation: Install mechanical-expansion anchors in concrete
after concrete is placed and completely cured. Install fasteners according to
manufacturer's written instructions.

Install hangers and supports complete with necessary attachments, inserts, bolts,
rods, nuts, washers, and other accessories.

Use double nuts and lock washers on threaded rod supports.

Install hangers and supports to allow controlled thermal movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate
action of expansion joints, expansion loops, expansion bends, and similar units.
Install building attachments within concrete slabs or attach to structural steel.
Install additional attachments at concentrated loads, including valves, flanges, and
strainers, NPS 2-1/2 and larger and at changes in direction of piping.

Do not install metal supports and hangers in direct contact with metal pipe.

Load Distribution: Install hangers and supports so that piping live and dead loads

and stresses from movement will not be transmitted to connected equipment.

4.1.11.1 If a skid Project,

4.1.12

4.1.13

4.1.11.1.1 All external piping shall not exceed maximum loading to the piping

connection flanges of skid.

4.1.11.1.2 External piping shall be supported independently of skid piping.

Pipe Slopes: Install hangers and supports to not exceed maximum pipe deflections
allowed by ASME B31.9 for building services piping.
Insulated Piping:

4.1.13.1  Attach clamps and spacers to piping.

4.1.13.1.1 Piping Operating below Ambient Air Temperature: Use thermal-hanger

shield insert with clamp sized to match OD of insert.

4.1.13.1.2 Do not exceed pipe stress limits allowed by ASME B31.9 for building

services piping.

4.1.13.2 Install MSS SP-58, Type 40, protective shields on cold piping with vapor

barrier.

4.1.13.2.1 Shields shall span an arc of 180 degrees.
4.1.13.2.2 Option: Thermal-hanger shield inserts may be used. Include steel weight-

distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

4.1.13.3  Shield Dimensions for Pipe: Not less than the following:

9/2/2020

4.1.13.3.1 NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inches thick.
4.1.13.3.2 NPS 4: 12 inches long and 0.06 inches thick.

4.1.13.3.3 NPS 5 and NPS 6: 18 inches long and 0.06 inches thick.
4.1.13.3.4 NPS 8 to NPS 14: 24 inches long and 0.075 inches thick.
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4.1.

13.3.5 NPS 16 to NPS 24: 24 inches long and 0.105 inches thick.

4.1.13.4  Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate insulation

inserts of length at least as long as protective shield.

4.1.13.5 Thermal-Hanger Shields: Install with insulation; same thickness as piping

insulation.
4.2, METAL FABRICATIONS

4.2.1 Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and
equipment supports.

4.2.2 Fit exposed connections together to comply with AISC standards. Field weld
connections that cannot be shop welded because of shipping size limitations.

4.2.3 Pipe supports system shall allow for addition of insulation once support is set into
place.

4.2.4 Pipe support system shall maintain all equipment and instrumentation clearances
as per the specification details and design drawings.

4.2.5 Floor stanchions

4.2.5.1 For skids, floor stanchions of less than 30 inches shall be constructed in such a
way that they are adjustable with an integrated anti-skid rubber base of not
less than 2 inches.

4.2.5.2 For non-skid Projects, floor stanchions of less than 30 inches and welded to
the pipe shall be constructed in such a way that they are adjustable with an
integrated anti-skid rubber base of not less than 2 inches.

4.2.5.3 Floor stanchions that are welded to the decking shall be constructed in such a
way that they are adjustable and have a cradle of the appropriate radius for
the supported pipe and insulation to rest in.

4.2.5.4 Stanchions of more than 30 inches shall be approved by AE engineer.

4.2.5.5 No stanchions shall be designed to be welded on both ends unless approved by
AE engineer.

4.2.6 Support rod ends shall be covered with approved safety caps.

4.2.7 Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc
welding; appearance and quality of welds; and methods used in correcting welding
work; and with the following:

4.2.7.1 Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

4.2.7.2 Obtain fusion without undercut or overlap.

4.2.7.3 Remove welding flux immediately.

4.2.7.4 Finish welds at exposed connections so no roughness shows after finishing and
so contours of welded surfaces match adjacent contours.
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4.2.8 Grouting: Provide minimum 2 inch high by min 6"x6" grout pad beneath support
footers of metal fabrications where they are floor-supported, and make bearing

surface smooth.

4.3. ADJUSTMENT
4.3.1 Hanger Adjustments: Adjust hangers to distribute loads equally on attachments

and to achieve indicated slope of pipe.

4.3.2 Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.
4.4, PAINTING
4.4.1 Touchup:
4.4.1.1 Clean field welds and abraded areas of shop paint.
4.4.1.2 Paint exposed areas immediately after erecting hangers and supports. Use

same materials as used for shop painting.
4.4.1.3 Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
4.4.1.4 Apply paint to provide minimum dry film with a thickness as defined by
painting manufacture.
4.4.2 Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and

apply galvanizing-repair paint to comply with ASTM A 780.

END of SECTION
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HVAC Pipe Identification
SECTION SS 230553

1. GENERAL REQUIREMENTS
1.1. SCOPE
1.1.1 This specification defines the requirements for pipe and equipment identification.
1.2. DEFINED TERMS

1.2.1 As used in this specification, each of the following terms shall have the meaning as
set forth below

1.2.2 AE - defined as the City of Austin Electric Utility Department, dba Austin Energy

1.2.3 Approval/Approved - Written approval of document(s) by AE Engineer.

1.2.4 Contract - The binding legal agreement between the Owner and the Contractor.
The Contract represents the entire and integrated agreement between OWNER and
CONTRACTOR for performance of the Work, as evidence by the Contract
Documents.

1.2.5 Contract Documents - Project Manual, Drawings, Addenda and Change Orders.

1.2.6 Contractor - The individual, firm, corporation or other business entity with whom
Owner has entered into the Contract for performance of the Work.

1.2.7 Design Data Packet — A document that AE engineer provides that indicates the
piping sizes, instrumentation sizes, heat load, and heat exchanger performance
and dimensions for the Project.

1.2.8 Design Drawings — AE Approved for Construction drawings of Project layout.

1.2.9 General Arrangement Drawing — AE Approved not for construction drawings of
Project layout.

1.2.10 Hold Point — The point at which the Manufacturer shall not proceed until given the
AE written approval to move forward in the project

1.2.11 Engineer - the Austin Energy District Energy and Cooling Engineer over each
Project

1.2.12 Final Submittal (closeout) - body of documents due 20 business days after
completion of Project

1.2.13 Owner - City of Austin, Texas, a municipal corporation, home rule city and political
subdivision organized and existing under the laws of the State of Texas, acting
through the City Manager or his/her designee, officers, agents or employees to
administer design and construction of the Project.

1.2.14 Project - the design and construction of a specific building’s mechanical room’s
chilled water system delivery

1.2.15 Shop Drawings - detailed drawings used for shop personnel to fabricate the
Project

1.2.16 Specification - the Specification is defined as this document, titled HVAC Pipe
Identification SS 230553.
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1.2.17 Submittal after Award - Body of documents required to be submitted after award

of work to Manufacturer but before any fabrication commences.

1.2.18 Substantial Completion - The stage in the progress of the Work when the Work, or
designated portion thereof, is sufficiently complete in accordance with the Contract
Documents so AE can occupy or utilize the Work for its intended use, as evidence
by a Certificate of Substantial Completion approved by AE.

1.2.19 Work - The entire completed construction, or the various separately identifiable

parts thereof, required to be furnished under the Contract Documents.

1.3. AUSTIN ENERGY SPECIFICATIONS
1.3.1 The following AE specifications/details shall be followed in their entirety during
pipe and equipment label selection and installation

1.3.2 HVAC Pipe Identification SS 230553
1.3.3 Hydronic Piping SS 232113
1.3.4 Heat Exchangers for HVYAC SS 235700
1.4. SUBMITTALS
1.4.1 GENERAL
1.4.1.1 All submittals shall be provided in electronic copy in pdf format, assembled in

a neat, orderly manner and include
1.4.1.1.1 A title page with Project name, Location, and Submittal name
1.4.1.1.2 Table of Contents page
1.4.1.1.3 Dividing pages with Equipment title
1.4.1.2 Submittals must be tailored to each project, generic submittals will not be
accepted
1.4.1.3 Submittal after award documents shall be submitted no later than 10 business
days after Award
1.4.1.4 Fabrication may not begin until the Submittal after Award documents are
received and approved.
1.4.1.5 Final submittal shall be submitted no later than 20 business days after
Substantial Completion.
1.4.1.5.1 Final Submittals shall also be provided in a bound booklet form, assembled

in a neat, orderly manner with section binder tabs.

1.4.2 SUBMITTAL AFTER AWARD
1.4.2.1 Product Data: For each type of product indicated.
1.4.2.2 Samples: For color, letter style, and graphic representation required for each
identification material and device.
1.4.2.3 Equipment Label Schedule: Include a listing of all equipment to be labeled

with the proposed content for each label.
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1.4.3 FINAL SUBMITTALS (CLOSEOUT SUBMITTALS)
1.4.3.1 Operation and Maintenance Manuals shall include the following as a minimum
1.4.3.1.1 Approved Submittal for all pipe and equipment identification.
1.4.3.1.2 A piping sketch of each label location on piping.
1.4.3.1.3 Provide equipment and pipe label schedule indicating label description,

location of label and type of label used.

1.5. COORDINATION
1.5.1 Coordinate installation of identifying devices with completion of covering and

painting of surfaces where devices are to be applied.

1.5.2 Coordinate installation of identifying devices with locations of access panels and
doors.
1.5.3 Install identifying devices before installing acoustical ceilings and similar

concealment.

2. DESIGN
2.1. NOT APPLICABLE
3. PRODUCTS
3.1. GENERAL
3.1.1 This item shall govern the pipe labels furnished and installed as indicated on

approved HVAC pipe identification submittal.

3.2. EQUIPMENT LABELS
3.2.1 Material and Thickness: Multilayer, multicolor, plastic labels for mechanical

engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.

3.2.2 Fasteners: Stainless-steel rivets or self-tapping screws.
3.2.3 Adhesive: Contact-type permanent adhesive, compatible with label and with
substrate.
3.2.4 Identification:
3.2.4.1 Minimum Label Size: Length and width vary for required label content, but not

less than 3 by 1 inch.
3.2.4.2 Lettering Size: Minimum 1 inches high.
3.2.4.3 Text: “HX-1", "HX-2", or as indicated otherwise in drawings.

3.2.4.4 Color: White lettering on green background.

3.3. PIPE LABELS
3.3.1 General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with
lettering indicating service, and showing flow direction.
3.3.2 Pre-tensioned Pipe Labels: Pre-coiled, semi-rigid plastic formed to cover full

circumference of pipe and to attach to pipe without fasteners or adhesive.
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3.3.3 Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive
backing.

3.3.4 Pipe Label Contents: Include identification of piping service using same
designations or abbreviations as used on Drawings, pipe size, and an arrow
indicating flow direction.

3.3.4.1 Flow-Direction Arrows: Integral with piping system service lettering to

accommodate both directions, or as separate unit on each pipe label to
indicate flow direction.

3.3.4.1.1 Arrows shall traverse completely around pipe, 360 degrees.

3.3.4.2 Identification:

3.3.4.2.1 Lettering Size: Minimum 1-1/2 inches high.
3.3.4.2.2 Text:
3.3.4.2.2.1 For AE chilled water piping "AE CHR" or “"AE CHS" as applicable.
3.3.4.2.2.2 For Building chilled water piping: "BLDG CHR” or "BLDG CHS" as
applicable.
3.3.4.2.2.3 For all other piping, see Shop Drawings for pipe labeling.
3.3.4.2.3 Color: White lettering on green background

4. EXECUTION
4.1. PREPARATION
4.1.1 Clean piping and equipment surfaces of substances that could impair bond of

4.2.
4.2.1
4.2.2
4.2.3

4.3.
4.3.1
4.3.2

4.3.3
4.3.4

8/7/2020

identification devices, including dirt, oil, grease, release agents, and incompatible

primers, paints, and encapsulates.

EQUIPMENT LABEL INSTALLATION
Install or permanently fasten labels on each heat exchanger.
Install or permanently fasten labels on each control valve.

Locate equipment labels where accessible and visible.

PIPING LABEL INSTALLATION
Space pipe labels at maximum intervals of 25 feet along each run.
Locate near inlet and outlet from mechanical room, near each valve and control
device, near each branch connection, excluding short takeoffs for fixtures and
terminal units.
Mark inlet and outlet of each heat exchanger.
Where flow pattern is not obvious, mark each pipe at branch.

END of SECTION
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1. GENERAL REQUIREMENTS
1.1. SCOPE

1.1.1.1
1.1.2
.1.1.3
1.1.4
.1.1.5

This specification defines the requirements for the following:
Pipe insulation;
Insulating cements;
Field-applied jackets;
Accessories and attachments;

Sealing compounds.

1.2. DEFINED TERMS

1.2.1
1.2.2

1.2.3
1.2.4

1.2.5
1.2.6

1.2.7
1.2.8

1.2.9

1.2.10

1.2.11

1.2.12

1.2.13

1.2.14
1.2.15

9/9/2020

As used in this specification, each of the following terms shall have the meaning as
set forth below

AE - defined as the City of Austin Electric Utility Department, dba Austin Energy
Approval/Approved - Written approval of document(s) by AE Engineer.

Contract - The binding legal agreement between the Owner and the Contractor.
The Contract represents the entire and integrated agreement between OWNER and
CONTRACTOR for performance of the Work, as evidence by the Contract
Documents.

Contract Documents - Project Manual, Drawings, Addenda and Change Orders.
Contractor — The individual, firm, corporation or other business entity with whom
Owner has entered into the Contract for performance of the Work.

Design Drawings — AE Approved for Construction drawings of Project.

General Arrangement Drawing — AE Approved not for construction drawings of
Project.

Hold Point — The point at which the Manufacturer shall not proceed until given the
AE written approval to move forward in the project

Engineer - the Austin Energy District Energy and Cooling Engineer over each
Project

Final Submittal (closeout) - body of documents due 20 business days after
Substantial Completion of Project

Owner - City of Austin, Texas, a municipal corporation, home rule city and political
subdivision organized and existing under the laws of the State of Texas, acting
through the City Manager or his/her designee, officers, agents or employees to
administer design and construction of the Project.

Project - the design and construction of pipe and piping specialties for AE plant or
AE mechanical room.

Shop Drawings - detailed drawings used for shop personnel to fabricate Project
Specification - the Specification is defined as this document, titled Pipe Insulation
SS 230719.
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1.2.16

1.2.17

1.2.18

1.2.19

1.3.
1.3.1

1.3.2
1.3.3

1.4.
1.4.1

1.4.2

1.5.
1.5.1

1.5.2
1.5.3
1.5.4
1.5.5
1.5.6
1.5.7
1.5.8
1.5.9

1.6.
1.6.1

1.6.2

9/9/2020

Submittal after Award - Body of documents required to be submitted after award

of work to Manufacturer but before any fabrication commences.

Submittal with Quotation - body of documents required to be included with quote,

absence of any of these documents from the quote will cause the quotation to be

rejected.

Substantial Completion — The stage in the progress of the Work when the Work, or

designated portion thereof, is sufficiently complete in accordance with the Contract

Documents so AE can occupy or utilize the Work for its intended use, as evidence

by a Certificate of Substantial Completion approved by AE.

Work - The entire completed construction, or the various separately identifiable

parts thereof, required to be furnished under the Contract Documents.
ACRONYMS

As used in this specification, each of the following acronyms shall have the

meaning as set forth below

ASTM American Society of Testing and Materials

FM Factory Mutual

REFERENCE CODES AND STANDARDS

Manufacturer shall meet or exceed the latest version of applicable standards listed
below. This list is not comprehensive and may not include all standards applicable

to Project components. The manufacturer is responsible for meeting any applicable
standards, even if they are not listed below.

ASTM A666, B209, C450, C534, C585, C921, C1126, E84

AUSTIN ENERGY SPECIFICATIONS

The following AE specifications shall be followed in their entirety during Project
design and manufacture

Packaged Heat Exchanger System SS 232050

General Duty Valves for HVAC Piping SS 230523

Hangers and Supports for HVAC Piping and Equipment SS 230529

HVAC Pipe Identification SS 230553

Pipe Insulation SS 230719

Chilled Water Monitoring Controls SS 230900

Hydronic Piping SS 232113

Heat Exchangers for HVYAC SS 235700

QUALIFICATIONS

Manufacturer shall have a minimum seven years’ experience specializing in
manufacturing products specified in this Section 3.0.
Applicator shall have a minimum seven years’ experience specializing in

performing Work of this Section 4.0.
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1.6.3 Installers shall be skilled insulators who have successfully completed a structured
documented apprenticeship program or another craft training program for
insulation as reference in this Specification.

1.7. QUALITY ASSURANCE
1.7.1 Fire rated per standard E84
1.8. AUDITS AND INSPECTIONS
1.8.1 Contractor shall provide 48 hour written notification prior to performing the

following tasks for AE inspection.

1.8.1.1 Surface Preparation
1.8.1.2 Insulation for compliance to Approved Submittal
1.8.1.3 Installation per Manufacturer’s installation instructions and this Specification
1.9. SUBMITTALS
1.9.1 GENERAL
1.9.1.1 All submittals shall be provided in electronic copy in pdf format, assembled in

a neat, orderly manner and include
1.9.1.1.1 A title page with Project name, Location, and Submittal name
1.9.1.1.2 Table of Contents page
1.9.1.1.3 Dividing pages with Equipment title
1.9.1.2 Submittals must be tailored to each project, generic submittals will not be
accepted
1.9.1.3 It is mandatory that the Submittal with Quotation documents be submitted
with the Quote
1.9.1.3.1 Quotes which do not include all of Submittal with Quotation documents will
be considered incomplete and therefore rejected
1.9.1.4 Submittal after award documents shall be submitted no later than 10 business
days after Award
1.9.1.5 Fabrication may not begin until the Submittal after Award documents are
received and approved.
1.9.1.6 Final submittal shall be submitted no later than 20 business days after
Substantial Completion.
1.9.1.6.1 Final Submittals shall also be provided in a bound booklet form, assembled

in a neat, orderly manner with section binder tabs.

1.9.2 SUBMITTAL WITH QUOTATION
1.9.2.1 Insulation Installer qualifications

1.9.2.2 Document describing apprenticeship program/certification certificate

1.9.3 SUBMITTAL AFTER AWARD
1.9.3.1 Product Data for each type of product indicated:
1.9.3.1.1 Identify type,

9/9/2020 SS 230719 Page 5 of 14



PIPE INSULATION
SECTION SS 230719

1.9.3.1.2 Thermal conductivity,
1.9.3.1.3 Thickness,
1.9.3.1.4 Jackets (both factory and field applied, if any).
1.9.3.2 Provide Shop Drawing or other detailed description of insulation for pipe, heat

exchanger, valves, flowmeters, strainer and other appurtenances.

1.9.4 FINAL SUBMITTALS (CLOSEOUT SUBMITTALS)
1.9.4.1 Operation and Maintenance Manuals shall include the following as a minimum
1.9.4.1.1 Approved Submittal(s)
1.9.4.1.2 Shop drawing or detail as defined in Section 1.9.3.2.

1.10. SCHEDULING
1.10.1 Schedule insulation application after successful hydraulic or pneumatic pressure

testing of piping systems as defined in SS 232113 Hydronic Piping.

2. DESIGN
2.1. DRAWINGS
2.1.1 Design and Shop Drawings shall indicate insulation type and thickness as detailed

in Hydronic Piping SS 232113.

2.2, FIRE TEST RATING
2.2.1 Fire-Test-Response Characteristics:

2.2.1.1 Comply with ASTM E 84.

2.2.1.2 All insulation, jacket materials, sealer and cement material containers shall
have the proper ASTM markings.

2.2.1.3 Insulation Installed Indoors: Flame-spread rating of 25 or less, and smoke
developed rating of 50 or less.

2.2.1.4 Insulation Installed Outdoors: Flame-spread rating of 75 or less, and smoke

developed rating of 150 or less.

2.3. COORDINATION
2.3.1 Coordinate size and location of supports, hangers, and insulation shields specified
in SS 230529 Hangers and Supports for HVAC Piping and Equipment.

2.3.2 Coordinate clearance requirements with piping Installer for insulation application.
2.4, INSULATION MATERIALS
2.4.1 No mineral-fiber or Fiberglass insulation will be allowed for use on any water

piping systems.
2.4.2 Use accessories compatible with insulation materials and suitable for the service.
2.4.3 Use accessories that do not corrode, soften, or otherwise attack insulation or

jacket in either wet or dry state.
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2.5. INSULATION APPLICATION SCHEDULE
2.5.1 Service: Chilled-water supply and return, interior application.
2.5.1.1 Operating Temperature: 32 to 75 deg F (0 to 24 deg C).
2.5.1.2 Insulation Material: Closed-cell phenolic foam.
2.5.1.3 Insulation Thickness: 2".
2.5.1.4 Field-Applied Jacket: PVC jacket and fitting covers.
2.5.1.5 Vapor Retarder Required: Yes.
2.5.1.6 Finish: None.
2.5.2 Service: Chilled-water supply and return, exterior or unconditioned
application.
2.5.2.1 Operating Temperature: 32 to 75 deg F (0 to 24 deg C).
2.5.2.2 Insulation Material: Closed-cell phenolic foam.
2.5.2.3 Insulation Thickness: 2".
2.5.2.4 Field-Applied Jacket:
2.5.2.4.1 Exterior: Aluminum jacket.
2.5.2.4.2 Interior unconditioned application: Aluminum jacket or PVC jacket and
fitting covers.
2.5.2.5 Vapor Retarder Required: Yes.
2.5.2.6 Finish: None.
2.5.3 Service: Drains, pipe specialties, control valves, flowmeter, and other service
connections.
2.5.3.1 Operating Temperature: 32 deg F to 60 deg F.
2.5.3.2 Insulation Material: Flexible elastomeric.
2.5.3.3 Vapor Retarder Required: No.
2.5.3.4 Drain lines, air releases, ball valves:
2.5.3.4.1 Insulation Thickness: 1".
2.5.3.4.2 Finish: Paint with two coats of white paint.
2.5.3.4.3 Field-Applied Jacket: None.
2.5.3.5 Strainers:
2.5.3.5.1 Insulation Thickness: 2".
2.5.3.5.2 Finish: None.
2.5.3.5.3 Field-Applied Jacket: Section around basket to be removable. Apply caulk
to all seams where adjacent metal surfaces meet.
2.5.3.5.4 Fill voids with elastomeric insulation; do not use fiberglass insulation.
2.5.3.6 Heat Exchanger bolts, upper and lower frame rails, and around pipes at heat
exchanger connection.
2.5.3.6.1 Insulation Thickness: 2".
2.5.3.6.2 Finish: None.
2.5.3.6.3 Field-Applied Jacket: None.
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2.5.3.7 Control Valves and Flowmeter
2.5.3.7.1 Insulation Thickness: 2".
2.5.3.7.2 Finish: None.
2.5.3.7.3 Field-Applied Jacket: None.

2.5.3.7.4 Fill voids with elastomeric insulation; do not use fiberglass insulation.

3. PRODUCTS

3.1. INSULATION MATERIALS
3.1.1 Closed-Cell Phenolic-Foam Insulation:
3.1.1.1 Preformed pipe insulation of rigid, expanded, closed-cell structure.
3.1.1.2 Comply with ASTM C 1126, Type III, Grade 1.
3.1.1.3 Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

3.1.2 Flexible Elastomeric Thermal Insulation:
3.1.2.1 Closed-cell, sponge- or expanded-rubber materials.
3.1.2.2 Comply with ASTM C 534, Type I for tubular materials and Type II for sheet
materials.
3.1.3 Adhesive: As recommended by insulation material manufacturer.
3.1.4 Ultraviolet-Protective Coating: As recommended by insulation manufacturer.
3.1.5 Prefabricated Thermal Insulating Fitting Covers:

3.1.5.1 Comply with ASTM C 450 for dimensions used in pre-forming insulation to

cover valves, elbows, tees, and flanges.

3.1.6 Spray foam: (AE Approval Only for a specific application identified see Section
4.3.11)
3.1.6.1 Disposable, closed-cell, two component polyurethane low-pressure spray foam
kit.

3.1.6.2 Closed cell content greater than 90%
3.1.6.3 Density greater than or equal to 3 Ib/ft3
3.1.6.4 Compressive Strength greater than 19.5 psi.
3.1.6.5 R value at 1” thick greater than 7.5

3.1.6.6 Manufacturer: Versi-Foam or AE Approved equal
3.2. FIELD APPLIED JACKETS
3.2.1 Comply with ASTM C 921, Type 1, unless otherwise indicated.
3.2.2 PVC Jacket:

3.2.2.1 High-impact, ultraviolet-resistant PVC;
3.2.2.2 Minimum of 30 mils (0.75 mm) thick;
3.2.2.3 Roll stock ready for shop or field cutting and forming;
3.2.2.4 White color.
3.2.3 PVC Fitting Covers:
3.2.3.1 Factory-fabricated fitting covers
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3.2.3.1.1 Manufactured from minimum of 30-mil- (0.75-mm-) thick,
3.2.3.1.2 High-impact,

3.2.3.1.3 Ultraviolet-resistant PVC;

3.2.3.1.4 White color.

3.2.3.2

3.2.3.3

Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves,
flanges, reducers, end caps, mechanical joints.

Fitting Covers shall match radius type of pipe.

3.2.3.3.1 If pipe elbow is a long radius type then fitting cover for elbow shall be long

radius.
3.2.4 Adhesives: As recommended by insulation material manufacturer.
3.2.5 Aluminum Jacket (For outside and non-conditioned inside applications):
3.2.5.1 Aluminum roll stock,
3.2.5.2 Ready for shop or field cutting and forming to indicated sizes.
3.2.5.3 Comply with ASTM B 209 (ASTM B 209M), 3003 alloy, H-14 temper.
3.2.5.4 Finish and Thickness: Smooth finish, minimum of 0.016 inch (0.40 mm) thick.
3.2.5.5 Moisture Barrier: minimum of 1-mil- (0.025-mm-) thick, heat-bonded
polyethylene.
3.2.5.6 Elbows: Pre-formed, 45- and 90-degree, short- and long-radius elbows; same
material, finish, and thickness as jacket.
3.3. ACCESSORIES AND ATTACHMENTS
3.3.1 Bands: 3/4 inch (19 mm) wide, in one of the following materials compatible with
jacket.
3.3.1.1 Stainless Steel: ASTM A 666, Type 304; 0.020 inch (0.5 mm) thick.
3.3.1.2 Aluminum: ASTM B209, Aluminum alloy, 0.020 inch (0.5 mm) thick
3.4. VAPOR RETARDERS
3.4.1 Mastics: Materials recommended by insulation material manufacturer that are
compatible with insulation materials, jackets, and substrates.
4. EXECUTION
4.1. EXAMINATION
4.1.1 Examine substrates and conditions for compliance with requirements for
installation and other conditions affecting performance of insulation application.
4.1.2 Proceed with installation only after unsatisfactory conditions have been corrected.
4.2, PREPARATION
4.2.1 Surface Preparation: Clean and dry pipe and fitting surfaces. Remove materials
that will adversely affect insulation application.
9/9/2020 SS 230719 Page 9 of 14



PIPE INSULATION
SECTION SS 230719

4.3. GENERAL APPLICATION REQUIREMENTS
4.3.1 Apply insulation materials, accessories, and finishes according to the
manufacturer's written instructions; with smooth, straight, and even surfaces; free
of voids throughout the length of piping, including fittings, valves, and specialties.
4.3.2 Refer to schedules in Section 2.5 for materials, forms, jackets, and thicknesses

required for each piping system.

4.3.3 Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs.

4.3.4 Apply multiple layers of insulation with longitudinal and end seams staggered.

4.3.5 Do not weld brackets, clips, or other attachment devices to piping, fittings, and
specialties.

4.3.6 Seal joints and seams with vapor-retarder mastic on insulation indicated to receive

a vapor retarder.

4.3.7 Keep insulation materials dry during application and finishing.
4.3.8 Apply insulation with tight longitudinal seams and end joints.
4.3.8.1 Bond seams and joints with adhesive recommended by the insulation material
manufacturer.
4.3.9 Apply insulation with the least humber of joints practical.
4.3.10 Apply insulation over fittings, valves, and specialties, with continuous thermal and

vapor-retarder integrity, unless otherwise indicated.
4.3.10.1 Refer to special instructions Section 4.5.2 thru 4.5.4 and 4.6.2 thru 4.6.4 for
applying insulation over fittings, valves, and specialties.
4.3.11 Utilize spray in foam in locations where voids occur only with AE Approval for each
application and location.
4.3.12 Insulation Terminations:
4.3.12.1  For insulation application where vapor retarders are indicated, taper insulation
ends.
4.3.12.2  Seal tapered ends with a compound recommended by the insulation material
manufacturer to maintain vapor retarder.
4.3.13 Apply adhesives and mastics at the manufacturer's recommended coverage rate.
4.3.14 Apply insulation with integral jackets as follows:
4.3.14.1 Pull jacket tight and smooth.
4.3.14.2  Circumferential Joints: Cover with minimum of 3-inch (75-mm) wide strips, of
same material as insulation jacket.
4.3.14.2.1 Secure strips with adhesive and outward clinching staples along both
edges of strip and spaced 4 inches (100 mm) o.c.
4.3.14.3 Longitudinal Seams: Overlap jacket seams at least 1-1/2 inches (40 mm).
Apply insulation with longitudinal seams at bottom of pipe.
4.3.14.3.1 Clean and dry surface to receive self-sealing lap.

4.3.14.3.2 Do not staple longitudinal laps on insulation having a vapor retarder.

9/9/2020 SS 230719 Page 10 of 14



PIPE INSULATION
SECTION SS 230719

4.3.14.4 Vapor-Retarder Mastics: Where vapor retarders are indicated, apply mastic on
seams and joints and at ends adjacent to flanges, unions, valves, and fittings.
4.3.14.5 At penetrations in jackets fill and seal voids with vapor-retarder mastic.
4.3.15 Interior Wall and Partition Penetrations: Apply insulation continuously through
walls and floors.
4.3.16 Fire-Rated Wall and Partition Penetrations: Apply insulation continuously through
penetrations of fire-rated walls and partitions.

4.3.16.1 Firestopping and fire-resistive joint sealers shall be FM approved.

4.4, HANGERS AND SUPPORTS INSULATION APPLICATION
4.4.1 Where vapor retarder is indicated,
4.4.1.1 Seal penetrations in insulation at hangers, supports, anchors, and other

projections with vapor-retarder mastic.
4.4.1.2 Apply insulation continuously through hangers and around anchor
attachments.
4.4.1.3 For insulation application where vapor retarders are indicated,
4.4.1.3.1 Extend insulation on anchor legs at least 12 inches (300 mm) from point of
attachment to pipe and taper insulation ends.
4.4.1.3.2 Seal tapered ends with a compound recommended by the insulation
material manufacturer to maintain vapor retarder.
4.4.1.4 Install insert materials and apply insulation to tightly join the insert.
4.4.1.4.1 Seal insulation to insulation inserts with adhesive or sealing compound
recommended by the insulation material manufacturer.
4.4.1.5 Cover inserts with jacket material matching adjacent pipe insulation.
4.4.1.6 Install shields over jacket, arranged to protect the jacket from tear or
puncture by the hanger, support, and shield.

4.5, CLOSED-CELL PHENOLIC FOAM INSULATION APPLICATION
4.5.1 Apply insulation to straight pipes and tubes as follows.
4.5.1.1 Secure each layer of insulation to pipe with tape, or bands without deforming

insulation materials.

4.5.1.2 Where vapor retarders are indicated, seal longitudinal seams and end joints
with vapor-retarder mastic.

4.5.1.3 For insulation with factory-applied jackets, secure laps with outward clinched
staples at 6 inches (150 mm) o.c.

4.5.1.4 For insulation with factory-applied jackets with vapor retarders, do not staple
longitudinal tabs but secure tabs with additional adhesive as recommended by
the insulation material manufacturer and seal with vapor-retarder mastic.

4.5.2 Apply insulation to flanges as follows:

4.52.1 Apply preformed pipe insulation to outer diameter of pipe flange.

9/9/2020 SS 230719 Page 11 of 14



PIPE INSULATION
SECTION SS 230719

4.5.2.2 Make width of insulation segment the same as overall width of the flange and
bolts, plus twice the thickness of the pipe insulation.
4.5.2.3 Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with cut sections of block
insulation of the same material and thickness as pipe insulation.
4.5.2.4 Apply PVC fitting cover material with manufacturer's recommended adhesive,
overlapping seams at least 1 inch (25 mm), and seal joints with vapor-
retarder mastic.
4.5.3 Apply insulation to fittings and elbows as follows:
4.5.3.1 Apply pre-molded insulation sections of the same material as straight
segments of pipe insulation when available.
4.5.3.1.1 Secure according to manufacturer's written instructions.
4.5.3.2 When pre-molded sections of insulation are not available, apply mitered
sections of phenolic-foam insulation.
4.5.3.2.1 Secure insulation materials with tape, or bands.
4.5.3.3 Cover fittings with PVC fitting covers. Overlap PVC covers on pipe insulation
jackets at least 1 inch (25 mm) at each end.
4.5.3.3.1 Secure fitting covers with manufacturer's attachments and accessories.
4.5.3.3.2 Seal seams with tape and vapor-retarder mastic.
4.5.4 Apply insulation to valves and specialties as follows:
4.5.4.1 Apply pre-molded insulation sections of the same material as straight
segments of pipe insulation when available.
4.5.4.2 Secure according to manufacturer's written instructions.
4.5.4.3 When pre-molded sections of insulation are not available, apply mitered
segments of phenolic-foam insulation to valve body.
4.5.4.4 Arrange insulation to permit access to packing and to allow valve operation
without disturbing insulation.
4.5.4.5 For isolation valves, arrange insulation for access to strainer basket without
disturbing insulation.
4.5.4.6 Apply insulation to flanges as specified for flange insulation application.
4.5.4.7 Use preformed PVC fitting covers for valve sizes where available.
4.5.4.7.1 Secure fitting covers with manufacturer's attachments and accessories.

4.5.4.7.2 Seal seams with tape and vapor-retarder mastic.

4.6. FLEXIBLE ELASTOMERIC THERMAL INSULATION APPLICATION
4.6.1 Apply insulation to straight pipes and tubes as follows:
4.6.1.1 Seal longitudinal seams and end joints with manufacturer's recommended
adhesive.

4.6.1.1.1 Cement to avoid openings in insulation that will allow passage of air to the

pipe surface.
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4.6.2 Apply insulation to flanges as follows:
4.6.2.1 Apply pipe insulation to outer diameter of pipe flange.
4.6.2.2 Make width of insulation segment the same as overall width of the flange and
bolts, plus twice the thickness of the pipe insulation.
4.6.2.3 Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with cut sections of sheet

insulation of the same thickness as pipe insulation.

4.6.2.4 Secure insulation to flanges and seal seams with manufacturer's recommended
adhesive.
4.6.2.5 Cement to avoid openings in insulation that will allow passage of air to the

pipe surface.
4.6.3 Apply insulation to fittings and elbows as follows:
4.6.3.1 Apply mitered sections of pipe insulation.

4.6.3.2 Secure insulation materials and seal seams with manufacturer's recommended
adhesive.
4.6.3.3 Cement to avoid openings in insulation that will allow passage of air to the

pipe surface.
4.6.4 Apply insulation to valves and specialties as follows:

4.6.4.1 Apply preformed valve covers manufactured of the same material as pipe
insulation and attached according to the manufacturer's written instructions.

4.6.4.2 Apply cut segments of pipe and sheet insulation to valve body.

4.6.4.3 Arrange insulation to permit access to packing and to allow valve operation
without disturbing insulation.

4.6.4.4 For isolation valves, fabricate removable sections of insulation arranged to
allow access to strainer basket.

4.6.4.5 Apply insulation to flanges as specified for flange insulation application.

4.6.4.6 Secure insulation to valves and specialties and seal seams with manufacturer's
recommended adhesive.

4.6.4.7 Cement to avoid openings in insulation that will allow passage of air to the

pipe surface.

4.7. FIELD APPLIED JACKET APPLICATION
4.7.1 Apply PVC jackets where indicated, with 1-inch (25-mm) overlap at longitudinal
seams and end joints; for horizontal applications, install with longitudinal seams
along top and bottom of tanks and vessels.
4.7.1.1 Seal with manufacturer's recommended adhesive.
4.7.1.2 Apply two continuous beads of adhesive to seams and joints, one bead under
lap and the finish bead along seam and joint edge.
4.7.2 Apply metal jacket where indicated, with 2-inch (50-mm) overlap at longitudinal

seams and end joints.
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4.7.2.1 Overlap longitudinal seams arranged to shed water.

4.7.2.2 Seal end joints with weatherproof sealant recommended by insulation
manufacturer.

4.7.2.3 Secure jacket with stainless-steel or aluminum bands 12 inches (300 mm) o.c.

and at end joints

END of SECTION
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IN HORIZONTAL PIPE, INSTALL
MANUAL VALVES WITH SHAFT
IN HORIZONTAL POSITION, SHAFT
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NOTE:

CONTROL VALVE REQUIRES STRAIGHT RUN
OF PIPE UPSTRE-M -ND DOWNSTREAM.
SEE FIGURE BELOW.
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NOTE:

FLOW METER REQUIRES STR-IGHT RUN
OF PIPE UPSTRE-M -ND DOWNSTREAM.
SEE FIGURE BELOW.
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IS INSTALLED, GROUNDING STRIPS SHALL BE INST-LLED
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AE
CONTROL PANEL

36"x36"x12"

AE
FIBER PANEL

MIN PANEL SIZE
20"X20"X8" *%

** SIZE DEPENDENT ON FIBER CONDUIT ENTRY LOCATII]
SIZE SHOWN FOR REF. ONLY

AE
CDL

PANEL
8"x8"x6" *

*CDL PANEL SPACING ONLY REQUIRED
IF CDL PACKAGE PURCHASED

AE
PRESSURE
TRANSMITTER
LOCATION

24"x24"X20"

NOTES:

1. ALL PANELS AND TRANSMITTERS MOUNTED ON THE WALL
SHALL HAVE AT LEAST A MINIMUM OF 12" OF CLEARANCE
AROUND ALL 4 SIDES OF PANEL/TRANSMITTER LOCATION.

2. THE CONTROL PANEL SHALL HAVE A MINIMUM OF 54"
CLEARANCE IN FRONT OF THE CONTROL PANEL INCLUDING
THE 12" CLEARANCE ON EITHER SIDE.

3. ALL OTHER PANELS AND TRANSMITTER LOCATION SHALL
HAVE A MINIMUM OF 24" CLEARANCE IN FRONT OF
PANEL/TRAMITTER LOCATION INCLUDING THE CLEARANCE ON
EITHER SIDE.

4. NO PANEL SHALL BE DESIGNED TO BE MOUNTED BEHIND OR
IN FRONT OF HEAT EXCHANGERS OR ANY OTHER PIECE OF
EQUIPMENT UNLESS EQUIPMENT IS AT LEAST 54" FROM
FRONT PANEL OR TRANSMITTER LOCATION..

5. ALL PANELS SHALL BE MOUNTED ON VERTICAL UNI-STRUCT
CONNECTED TO THE WALL. SEE SPECIFICATION AE SS230900

6. NO CUSTOMER PIPING OR CONDUITS SHALL RUN IN
BETWEEN OR WITHIN 12" ON ALL 4 SIDES OF THE PANELS.

7. PANEL AND TRANSMITTER LAYOUT IS FOR REFERENCE OF
SIZE ONLY AND DOES NOT INDICATE ACTUAL LOCATION OF
PANELS OR TRANSMITTERS. ACTUAL PANEL LAYOUT WILL BE
DEPENDENT ON A PER CUSTOMER BASIS.

8. DURING CONSTRUCTION CONTROL PANEL SHALL BE
PROTECTED TO PREVENT DUST AND PARTICLES FRIOM
ENTERING CONTROL AND PROTECTED FROM ANY OTHER
PHYSICAL DAMAGE OCCURRING TO THE CONTROL PANEL.

AUSTIN ENERGY
ON-SITE ENERGY RESOURCES

CONTROL PANEL & TRANSMITTER CLEARANCES

RECORD COPY SIGNED BY
MICHELE BRYANT

12/9/2020

STANDARD NO.
THE ARCHITECT/ENGINEER ASSUMES

RESPONSIBILITY FOR APPROPRIATE USE M_29
OF THIS STANDARD.
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FRONT OF PLC PANEL
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1 Change to double door. MBB 7/10/17 ON-SITE ENERGY RESOURCES BUILDING PANEL EXTERIOR LAYOUT
2 Changed height of pnl MBB 12/9/20 STANDARD NO.
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PARTS:

COMPONENT

Wire-way

1CB-01

1CB-02

1CB-03, 1CB-04

1CB-05, 1CB-12, 1CB-13
1CB-08, 1CB-10

1CB-11

1CB-9

1CB-6, 1CB-7

1FU-01, 1FU-02, 1FU-03, 1FU-04, 1FU-05, 1FU-06

1FU-07, 1FU-08,1FU-09, 1FU-10

1TB1-01, 1TB1-02, 1TB1-03, 1TB1-04, 1TB1-05, 1TB1-06,
1TB1-07, 1TB1-08, 1TB2-09, 1TB2-10, 1TB2-11, 1TB2-12,
1TB2-13, 1TB2-14, 1TB2-15, 1TB2-16, 1TB2-17, 1TB2-18,
1TB2-29, 1TB2-31, 1TB2-33, 1TB2-35, 1TB2-37, 1TB2-39,
1TB2-41, 1TB2-43

1TB2-19, 1TB2-20, 1TB2-21, 1TB2-22, 1TB2-23, 1TB2-24,
1TB2-25, 1TB2-26, 1TB2-27, 1TB2-28, 1TB2-30, 1TB2-32,
1TB2-34, 1TB2-36, 1TB2-38, 1TB2-40, 1TB2-42, 1TB2-44

1TB2-45G
1PS-01

1ES-01

DIN Rail
1PLC-01

1PS-02

1EC-01

1EC-02

110-01,

110-02

110-03

11S0-01, 1ISO-2, 11SO-3, 11SO-4
1GB-PE, 1GB-IE
1CO-01

1PL-01

1EF-01

NOTES:

BRAND

Panduit

Allen Bradley
Allen Bradley
Allen Bradley
Allen Bradley
Allen Bradley
Allen Bradley
Allen Bradley
Allen Bradley
Allen Bradley

Allen Bradley
Allen Bradley

Allen Bradley

Allen Bradley
Allen Bradley
N-Tron

Allen Bradley
Allen Bradley
Allen Bradley
Allen Bradley
Allen Bradley
Allen Bradley
Allen Bradley
Allen Bradley
Weidmuller
lisco

Hubbell
Hoffman
Hoffman

PART #

DESCRIPTION
1492-SP1C150
1492-SP1C050
1492-SP1C005
1492-SP1C010
1492-SP1C060
1492-SP1C020
1492-SP2C100
1492-SP1C050
1492-H4

1492-H4
1492-J4-W

1492-JDG3

1492-W4-G
1606-XLS240E
306FX2-ST
199-DR1
1769-L30ER
1769-PB4
1769-ECL
1769-ECR
1769-IF4FXOF2F
1769-IR6
1769-OF 4
1477420000
D167-12
DRUBGFI15H
LF120V18
TFP61

1. End anchors and barriers are shown but not listed in parts list. User will supply and install these and other miscellaneous items to provide

electrical isolation and secure components from movement.
2. Storm Copper standoff insulators, part number 1100-A1, will be used to isolate the DIN Rail supporting all 1TB2 terminals and instrumentation

ground bar 1GB-IE.

DESCRIPTION

2.25"W by 4"H pvc wire-way

Supplementary Protector, 15A, 1P

Supplementary Protector, 5A, 1P

Supplementary Protector, 0.5A, 1P

Supplementary Protector, 1A, 1P

Supplementary Protector, 6A, 1P

Supplementary Protector, 2A, 1P

Supplementary Protector, 10A, 2P

Supplementary Protector, 5A, 1P

Finger-Safe Single Circuit Fuse Block w/Neon Fuse Blown Indicator, 0.5A, 1P

Finger-Safe Single Circuit Fuse Block w/Neon Fuse Blown Indicator, 1A, 1P
Finger-Safe Single Circuit High Density Block, Screw w/Pressure Plate, White

2 Circuit Feed-Through Ground Block

IEC Single Feedthrough Circuit Block, Standard Feedthrough, Green
AC/DC DINRail Mount Performance Power Supply, 240 W, 24-28 V
Industrial Ethernet Switch

Zinc Plated, Chromated Steel, 35mm x 7.5mm

5370-L3 CompactLogix Ethernet Processor, 1 Mbyte Memory
CompactLogix Pwr Supply 24VDC Input, 4A@5VDC, 2A@24VDC
Left End Cap/Terminator

Right End Cap/Terminator

4CH IN 2CHOUT ANALOG COMBO MODULE

6 CH RTD INPUT MODULE

4 CH ANALOG OUTPUT MODULE

ACT20P-AI-AO-DC-S Loop Isolator

Copper Grounding Bar w/12 Terminals

125V, 15A Duplex Outlet

Convenience Light

Panel Exhaust Fan

1 Added 1CB-13
2 Changed 11SO-X
3 Changed Processor

MBB
MBB
MBB

8/15/14
7/10/17
3/14/18

AUSTIN ENERGY
ON-SITE ENERGY RESOURCES

BUILDING PANEL INTERIOR PARTS LIST

RECORD COPY SIGNED BY THE ARCHITECT/ENGINEER ASSUMES STANDARD NO.
MICHELE BRYANT 08/27/2014 |RESPONSIBILITY FOR APPROPRIATE USE

PLC-02

OF THIS STANDARD.
















000

001

002

003

004

005

006

007

008

009

010

011

012

013

014

015

016

017

018

019

020

021

022

#14AWG

BLUE
24 VDC FROM 1PS-01
100313
#14AWG
BLUE Chilled Water
Flow
Transmitter 1%u5-g1
1 FT'O:N+ 1FT-01/RED Y
f BELDEN ]
| N | 9318 l 1TB2-19-A
1FT-01/BLK 1TB2A0.B
SHLD 1
100313
#14AWG
BLUE Chilled Water
Supply Pressure
Transmitter 1 %Uégz
1 PT'O:N+ 1PT-01/RED
f BELDEN ]
| N | 9318 1TB2-20-A
1PT-01/BLK 1TB2.20.8
SHLD 1
100313
#14AWG
BLUE Chilled Water Return
Pressure
Transmitter 1%uégs
1 PT-O?N+ 1PT-02/RED
f BELDEN ]
| N H 9318 }_ 1TB2-21-A
1PT-02/BLK 1TB2.21.B
SHLD _i_ T
100313
#14AWG
BLUE
1FU-04
0.5A
SPARE 1TB2-22-A

l'in 0+

Vin 0+

lin 1+

Vin 1+

lin 2+

Vin 2+

l'in 3+

Vin 3+

110-01
1769-IFAFXOF2F
4CHIN
2CHOUT
FAST ANALOG
COMBO
MODULE

| out 0+

ANLG Com

I out 1+

ANLG Com

lin 0-

lin1-

lin 2-

lin 3-

<

1TB2-23-A

1FU-06

_1AC-01/RED
BELDEN
__9318__
1AC-01/BLK

_1AC-02/RED
BELDEN
__9318__
1AC-02/BLK

100314

Control Valve
#1

1AC-01
IN+

T |
SHLD

I

Control Valve
#2

==

SHLD

1TB2-16

100314
#14AWG

WHITE/BL

A

A

#14AWG WHITE/BLU

u

ON-SITE ENERGY RESOURCES

AUSTIN ENERGY

BUILDING COMBINATION MODULE WIRING

RECORD COPY SIGNED BY

MICHELE BRYANT

08/27/2014

THE ARCHITECT/ENGINEER ASSUMES
RESPONSIBILITY FOR APPROPRIATE USE
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STANDARD NO.

PLC-07




031

032

033

034

035

036

037

039

040

041

042

043

044

045

046

047

048

049

050

WHITE_
LOOP
Water WHITE
Supply RTD

RED
LooP WHITE
Water % WHITE
Return RTD RED

CUSTOMER WHITE

Chilled WHITE
Water
Supply RTD RED

24 VDC FROM 1PS-01

1TE 01/BLK

BELDON 9365

1TE-02/BLK_

T ATE-02/WHT _
BELDON 9365

1TE-02/RED

1TE-03/BLK_

T ATE-03/WHT _
BELDON 9365

1TE-03/RED

1TE-04/BLK

1TE-04/WHT __

CUSTOMER WHITE
Chilled HITE
Water BELDON 9365
Return RTD RED 1TE-04/RED

_L

100314
#14AWG

WHITE/BLU

110-02 1769-IR6
RTD Input Module

Exc 0

Sense 0

—| RtnO

Exc 1

Sense 1

—{ Rtn1

Exc 2

Sense 2

—] Rtn2

Exc 3

Sense 3

—] Rtn3

Exc 4

Sense 4

Rtn 4

Exc 5

Sense 5

Rtn 5

1 Change ground term #s MBB

AUSTIN ENERGY
ON-SITE ENERGY RESOURCES

BUILDING TEMPERATURE MODULE WIRING
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THE ARCHITECT/ENGINEER ASSUMES

RESPONSIBILITY FOR APPROPRIATE USE

OF THIS STANDARD.

STANDARD NO.

PLC-08




100313

HAANG HAANG
BLUE
o 24 VDC FROM 1PS-01 WHITE/BLUE
1FU-07
1A
001 ,@/ 100318
#14AWG BLUE
002
110-03
s 1769-OF4
4 CH ANALOG
OUTPUT
oos MODULE CUSTOMER
DATA LINK
s TO 11SO-2 PANEL
TERM 51 _— — —
11SO-01/RED 51 11SO-01/RED 1TB2-29 2CDL-01/RED
00 cho+ 21 41 2 N— — =/ / 2TB1-1
BELDEN 11SO1 BELDEN BELDEN ]
9318 9318 9318
007 12 42 1TB2-30-A _lot1-2
11SO-01/BLK 50 11SO-01/BLK TB2.30.8 2CDL-01/BLK
008 — |
ANLG COM < TO 11S0-2 2TB1-3
oo TERM 52
TO 11SO-1 | |
o TO 11S0-3 TERM 51
TERM 51
51
11SO-02/RED 11SO-02/RED § 2CDL-02/RED | |
011 Ch1+ ) 21 41 1782 31— _ J— JR— R [— 2TB1-4
BELDEN 11502 BELDEN BELDEN ]
9318 9318 9318 |
o 12 42 1TBZ'3ﬁ - - - - - — 2TB1-5
11S0-02/BLK 50 11S0-02/BLK _+_1TBZ 505 2CDL-02/BLK
013 TO1Is0-1 =L |
TO 11S0-3 TERM 52 2TB1-6
014 TERM 52
TO 11S0-2 | |
e TO S04  TERMSI
TERM 51 | |
51
11SO-03/RED 11SO-03/RED § 2CDL-03/RED
016 Ch2+ 21 41 1782 33— _ J— J— R [— 2TB1-7
BELDEN 11503 BELDEN BELDEN ] | |
9318 9318 9318
o 12 42 1TBZ'3ﬂ - - - - - — 2TB1-8
11S0-03/BLK 50 11SO-03/BLK T82.34.8 2CDL-03/BLK
018 TO 1I1SO-2 — | |
ANLG COM < TO 11S0-4 TERM 52 2TB1-9
1o TERM 52 | |
TO 1180-3
K TERM 51
020 | |
51
11SO-04/RED 11SO-04/RED § 2CDL-04/RED
021 Cha+—) 21 41 18235 N _ZPFAEER  f o1Bi-10
BELDEN 1504 BELDEN BELDEN ] | |
9318 9318 9318
022 . 42 1TB2-36-A \ — 2TBA-11
11SO-04/BLK 52 11SO-04/BLK _+_1TBZ 565 2CDL-04/BLK | |
023 TO11S0-3 ==
TERM 52 2TB1-12
024
025 100314 1TB2-17
#14AWG WHT/BLUE
1 Change Ch3 gnd term # MBB 8/15/14 ON-SITE ENERGY RESOURCES BUILDlNG CDL SYSTEM WlRING
2 Changed 11SO-X wiring MBB 711017 STANDARD NO.
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CRT
| o |
M @ @ (i 4% CST
| H @ I|_I —QCHS ~ @F@ |
! HX-1 @ e ,PCH_R> !
Cglhsl | ]
| - ||
| Dc_| |_ |_ |
! I g 2y C‘_HSCHR— %/ VALVE1 ® RP_ !
Il | |_| — |_|_D cH ﬂ_‘ / ‘[/—
HX—2 U o®m @ CHR CHR N o1 % | CHR
| . i —> - — I_‘ /—VALVEZ — ¥ 1=
| —H—H—— Lo A LsP '
be NO ov-2 NO / LST
1 CHS D FM/—FLOWE,‘ ICHS PT) PP 1(/6; =|_|_
: :
| |
I THIS DR- ING IS SCHEM-TIC, - D IS I
v i & o e s 4 oM TN -
AE Instrument & Controls Schedule
Tag Function Component / Vendor / Part Number
Valve 1 Control Valve & Valve / Pentair / VA11-32.3/A, Actuator / Nucom / B or
Actuator 1 Valve / Flow-Tek / F15-V-WCB A, Actuator / Nucom / B
Valve 2 Control Valve & Valve / Pentair / VA11-32.3/A, Actuator / Nucom / B or
Actuator 2 Valve /Flow-Tek / F15-V-WCB A, Actuator / Nucom / B
Valve Assembly Requirements: Valves and actuators shall be provided as an assembly from the vendor,
including actuator mounting bracket and coupling. Clean, prime and epoxy paint the bracket and coupling.
Provide corrosion resistant bolts. Contractor to verify valve actuator sizing is correct for torque of valve.
Flow Loop Flow Flowtube and transmitter furnished as assembly
Flowtube / Rosemount / 8705TSACS1MON5D1B3Q4
Transmitter / Rosemount / 8732EMT1ATNSM4D1Q4
LST Loop Supply Temp 4 |dentical RTD’s with thermowells
LRT Loop Return Temp RTD / JMS / 3SSANKDBSPZZWZKM1
CST Customer Supply Temp | Thermowell / JMS / 51TT3ETK1
CRT Customer Return Temp
LSP Loop Supply Pressure 2 |dentical Transmitter with Integral Manifolds
LRP Loop Return Pressure Transmitter / Rosemount / 2088G2522A1M5B4S5
Manifold / Rosemount / 0306RT12AA11
AUSTIN ENERGY
ON-SITE ENERGY RESOURCES BUILDING 1& C SCHEDULE
RECORD COPY SIGNED BY THE ARCHITECT/ENGINEER ASSUMES STANDARD NE.
MICHELE BRYANT  08/27/2014 |RESPONSIBILITY FOR APPROPRIATE USE PLC-10
OF THIS STANDARD.
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Top View

Side View

NOTES

1. Hoffman Panel A808CH with Hoffman Plate A8P8.

2. 2TB1-1 through 2TB1-12 are Allen Bradley 1492-W4.

3. EA-1 and EA-2 are Allen Bradley 1492-EAJ35.

4. DR-1 is Allen Bradley 199-DR1.

5. LST, LRT, FLOW, and CST labels are permanent plastic

identification.

6. Mounting location must be approved by Austin Energy prior

to installation.
7. XX00 GPM is set

to max flowrate of customer.

V4
e T e T e T e e Layout of Interior Back Plate
S i e L
* ” @G *
* | * ©N
| H 2=
i | 2D Wi
| | s OO LRT
| I | 2TB1-6 8 i 8 30-80 DEGF \
2TB1-7 +
| | | 2TB1-8 0 - 0O FLOW @
| I ‘ 2TB1-9 8 — 8 0-XX00 GPM
2TB1-10 +
| I | 2TB1-11 O - 0O oSt |
| | I | 2TB1-12 _ u_(u) He) 30-80 DEGF |
‘ H ‘ EA-2 T ‘
DR-1
| | | o) \
g ” ‘ 4 ‘
K R X I I . i
E===============32
AUSTIN ENERGY
1 Change flowrate, add note 7 MBB 8/15/14 BUILDING CDL PANEL

ON-SITE ENERGY RESOURCES
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City of Austin
Austin Energy

Town Lake Center ® 721 Barton Springs Road ¢ Austin, Texas 78704 - 1145

CUSTOMER DATA LINK OPTION

The Customer Data Link “CDL” provides the customer with real time Austin
Energy loop supply temperature, return temperature and flow rate. AE
provides a small enclosure with terminals near the AE control panel. AE
provides analog signals (4-20 mA) appropriately scaled to represent the three
values. The customer then connects their controller and scales their analog
inputs to match the AE controller.

AE's Control Panel

420 mA

This data link provides the customer with access to real time Austin Energy data, the same
data used to calculate your monthly bill. The equipment is rented from AE on a monthly
basis for a period 24 months with subsequent renewals.

There is an up-front charge for existing buildings for the installation and thereafter a
$50.00 per month rental charge.

THIS DEVICE IS FOR MONITORING PURPOSES ONLY

Appendix 6

01-01-2021

www.austinenergy.com
twitter.com/austinenergy / facebook.com/austinenergy / youtube.com/austinenergyvideos
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Final Approval Notification of Mechanical Room Plans
"Approved Plans"
As per the Austin Energy’s Chilled Water Customer Connection Requirements

(“CCR’s”) dated , Supplier has reviewed the plans for the
mechanical room and has approved as per the following:

The M plan(s) provided and sealed by
of dated . The
M drawing will be inserted into the Chilled Water Service Agreement for

as Exhibit D. Construction of the
mechanical room will be held to this drawing/Exhibit.

Any deviation or Modified Plans are to be submitted as per the requirements
specified in the CCR’s.

The M plan(s) as noted above are approved by the following:
Michele Bryant OR Ron Coy Date
Power Systems Engineer Sr. Power Systems Engineer Sr.
Downtown Domain and Mueller

Customer (Print Name) Sign Date
Customer Contractor (Print Name) Sign Date

cc: Supplier Inspector
Project Manager

Appendix 7
2022



BUILDING DESIGN BEST PRACTICES

The Chilled Water Service Agreement Exhibit A - Service Specifications sets forth Supplier’s
requirement for the Customer’s chilled water temperature measured at the point just before the
water enters the Heat Exchanger. Customer will use commercially reasonable efforts, including,
without limitation, implementing the following Best Practices, to achieve this Design Return
Temperature. Customer is to monitor and take corrective action to achieve this design temperature.

1. Select cooling and dehumidifying coils for higher return water temperature for a minimum
of the Design Return Temperature. Monitor return temperature and take corrective action if
it falls below the Design Return Temperature.

2. Specify properly sized pressure independent valves (two-way) to optimize stability and
cooling coil performance so that a high delta T (Design Return Temperature and higher) can
be achieved for the building and plant. Three-way valves and bypasses will lower the return
water temperature and a 6% per degree penalty is charged to the customer for each degree
below the required return temperature. This penalty is based on the total monthly billing of
the Capacity Charge.

3. Omit external balancing devices.

4.  Use run around pre-cooling/preheating coils for make-up air.

5. Inexisting buildings, replace three way bypass control valves with two-way control valves
and eliminate bypasses.

6.  Close control valves when air handling unit fans are off.

7. Reduce chilled water flow at partial load by use of variable frequency drives “VFD’s” or
other means as approved by Supplier.

8.  Eliminate constant speed chilled water “booster” pumps.

9.  Specify actuators capable of positioning the valve at low flow conditions.

10. Provide scheduled maintenance of water treatment services to protect and optimize piping,
coils, and Heat Exchangers on the Customer’s side of the Heat Exchanger(s).

11. All of Customer’s chilled water piping shall be flushed and passivated by a water treatment
professional prior to commissioning.

12.  Specify DDC control to achieve precise valve positioning.

13. Treat sensible cooling and cooling/dehumidifying separately.

14. Use two cooling coils in series, single pass. (Optional)

15. Calibrate and protect temperature and humidity sensors.

16. Minimize waterside fouling and airside restrictions.

17. Elevate chilled water supply temperatures at partial cooling loads.

18. Replace marginally performing cooling coils.

Appendix 8

Revision: DEC-CCRDOCVer.1-01-2021
Reference:
“District Cooling Best Practice Guide (2008 First Edition),” International District Energy Association, www.districtenergy.org.
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Substantial Completion/Final Accpetance Checklist

Austin Energy's District Energy & Cooling
Inspection Checklist

Substantial/Final Completion - Customer Responsibilities per the
Chilled Water Service Agreement Approved Mechanical Room
Plan - Exhibit D and CCR's

Substantial or Final Completion Inspection (circle one)

Customer: CCR Date:

Inspection Date: Inspection #

Customer Rep:

PPE Project Manager:

DEC Inspector:

DEC Inspector Mechanical Room Approval:

DEC Inspector Room Approval Date:

CWSA Need Date: Field Need Date:

First Inspection Date is 30 Days Prior to Agreement CWND

Next Inspection Date:

Inspector: Please
color code inspections and send copy to Commercial after each inspection.

BUILDING PIPING YES NO

A. No operational conflicts and all clearances have been maintained
including pipe supports from POD/POR connection

Descrepancies:

Page 1 01-01-2022 Appendix 09



Substantial Completion/Final Accpetance Checklist

B.Ceiling Pipe supports off skids (POD/POR) to building are correct size and
tightly secured - architect and structural engineer approval is on file

Descrepancies:

C. Domestic water is connected and functional

Descrepancies:

D. Appropriately designed and sized sanitary pipe is connected to both floor
sink drains and functional

Descrepancies:

E. Cleaning and flushing procedures including SDS are approved, verified
and completed. (Skids/Hx's are to be isolated)

Descrepancies:

F. Hydrotest (Skids/Hx's are to be isolated)
Descrepancies:

G. Final passivation test results for building side pipe received
Descrepancies:

H. Insulation installed and per specifications and details

Descrepancies:

I. Pipe full of treated water and insulated as per Supplier's specifications | |
Descrepancies:

J. Pumps and VFD's functional | |
Descrepancies:

Page 2 01-01-2022 Appendix 09



Substantial Completion/Final Accpetance Checklist

K. 3 dimensional isometric drawings of the mechanical room including all
piping, heat exchanger skid(s), appurtenances, drains, lighting, plumbing etc.

Descrepancies:

L. All inside/outside penetrations are sealed with fire caulk

Descrepancies:

Building Piping Additional Action Items

Action items assignments:

MECHANICAL ROOM YES NO

A. Required unobstructed dimensions and clear space per Approved Plan

Descrepancies:

B. Customer obstructions in the room have been removed - if applicable | |
Descrepancies:

C. Gouges in walls have been patched and walls are painted white with 4
mils or greater of mold resistant paint

Descrepancies:

D. Ata minimum of 4" from the floor, walls shall be painted with epoxy. | |
Descrepancies:

Page 3 01-01-2022 Appendix 09



Substantial Completion/Final Accpetance Checklist

E. Room clean and free of construction debris and storage items
Descrepancies:

F. Room is secure and Supplier has a functional key/card to doors. AE shall
have 24/7/365 access during Construction while Chilled Water is flowing

Descrepancies:

G. 72" x 96" double door entrance to the room

Descrepancies:

H. Door seals and sweeps are installed | |
Descrepancies:

I. FCU(s) is installed, piped, wired, clean filters and blowers work (ducted if
applicable)

Descrepancies:

J. FCU is sized for cooling as per CCR specification
(70 degrees +/- 2 degrees w-50% humidity) - cut sheet submitted?

Descrepancies:

K. 2 -12x12x6 floor sinks are in approved locations and commercial grates
are present

Descrepancies:

L. 1-2"drain line to the approved floor sink. (this will provide draining for
both strainers and both air releases)
Descrepancies:

M. Drain vents are piped outside the room | |

Descrepancies:

Page 4 01-01-2022 Appendix 09



Substantial Completion/Final Accpetance Checklist

N. CDL connected to building automation system (if applicable) | |
Descrepancies:

O. 75 ft. candles min clear illumination lights are installed in approved
location and meet requirements. Lighting shall not be above heat
exchangers.

Descrepancies:

P. Written confirmation from customer certifying mechanical room floor will
accommodate the operational weight of the skids is on file

Descrepancies:

Q. Hose bib is installed and functional with city potable water and in the
approved location

Descrepancies:

R. Dedicated 120 volts, 20 amp AC power source, EMT conduit from PLC to
J-box located directly below the PLC location. Conduit, and power wiring
installed from electrical service panel to PLC panel and terminated inside
PLC panel. AE shall be noified of electrical service panel circuit and panel
location.

Descrepancies:

S. PLC program installed, point to point complete, approved and ready for
service

Descrepancies:

T. Fiber pulled into mechanical room to control cabinet, is terminated
working.

Descrepancies:

U. A general service outlet GFCI 120V, 20A power outlet near skids

Descrepancies:

Page 5 01-01-2022 Appendix 09



Substantial Completion/Final Accpetance Checklist

V. Floor meets level and flatness - customer floor scan is in file approved by
DEC engineer

Descrepancies:

W. Floor and walls are sealed from water penetration (if applicable)

Descrepancies:

X. Inside and outside ceiling and wall penetrations are sealed from water
penetration with fire caulk

Descrepancies:

Y. Stable permanent power. Power shall be continuous and available with no
daily interruptions. Power shall not be from a temporary source of power.

Descrepancies:

Z. All equipment is installed and operational per factory instruction and
Operations requirements.

Descrepancies:

AA. Independent earth ground to the Supplier's PLC

Descrepancies:

BB. Floor is free from water instrusion including flood and ground water

Descrepancies:

CC. Building ceiling supports from skid to building are independently
supported and no weight is transferred to any portion of the skid - structural
engineer approval for supports are in file

Descrepancies:

Page 6 01-01-2022 Appendix 09



Substantial Completion/Final Accpetance Checklist

MECHANICAL ROOM - Additional action items information/assignments:

CLOSE OUT REQUIREMENTS FOR CHILLED WATER SERVICE (Customer)

A. O&M Manuals (if applicable) for all equpiment (including ancillary)

YES

NO

Descrepancies:

B. 3 Dimensional Isometric Drawings (PDF, CAD, Hard Copy)

Descrepancies:

C. Insurance Certificate (Prior to the HX delivery and Upon Completion)

Descrepancies:

D. Easement, License Agreement (if applicable)

Descrepancies:

E. Declaration of Location (if applicable)

Descrepancies:

F. Key or access card to mechanical room 24/7/365

Descrepancies:

G. Amendment to the Chilled Water Service Agreement (if applicable)

Descrepancies:

CLOSE OUT - additional action items information:

Action items assignment:

Page 7 01-01-2022
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@5 Customer Driven.
Community Focused:”
NOTICE OF MECHANICAL ROOM FINAL COMPLETION
TURNOVER TO OPERATIONS

Customer
Address
City...

Name/Address of Project:

As per the Austin Energy Customer Chilled Water Customer Connection Requirements, Supplier
is issuing the Final Completion Notice of the Mechanical Room for the above project.

All items per the Substantial Completion and Final Completion Checklists have been completed
to the satisfaction of Supplier and this project will now be turned over to the Supplier’s
Operations Team.

All work within the mechanical room is complete as per Exhibit D of the Chilled Water Service
Agreement and the room should now be locked, free of debris or Customer’s storage items, and
conditioned from this point forward to ensure the safety, security, and maintenance of Supplier’s
employees as well the equipment.

Any customer additions to the building chilled water system, such as retail or restaurant finish-
out, after this turn-over, is required to go through the Submittal Review Board prior to any
construction.

We appreciate your business.

Sincerely,

James Kassim
District Energy & Cooling

cc: Product Development Coordinator
Site Superintendent
Site Inspector
Site Engineer
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January 2021



150# System
HEAT EXCHANGER SKID PROCUREMENT SCHEDULE

City Procurement Initiation Process

Final Submittals

Submittal Review

Revised Final Submittals
Revised Submittal Review
Long Lead Item Procurement
Fabrication

Testing and Final Review

Shipment and Rigging

Total:

3 to 4 months

2 weeks

2 weeks

2 weeks

2 weeks

14 weeks

6 weeks

1 week

1 week

46 weeks

This lead time is a guideline and may vary depending on the project
heat exchanger requirements
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300# System
HEAT EXCHANGER SKID PROCUREMENT SCHEDULE

City Procurement Initiation Process 3 to 4 months

Final Submittals 2 weeks
Submittal Review 2 weeks
Revised Final Submittals 2 weeks
Revised Submittal Review 2 weeks
Long Lead Item Procurement 18 weeks
Fabrication 6 weeks
Testing and Final Review 1 week
Shipment and Rigging 1 week
Total: 50 weeks

This lead time is a guideline and may vary depending on the project
heat exchanger requirements
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Average Timeline

for
Right of Way Engineering

Preliminary
Design
2 Months

Design Procurement Construction
1 Month 8 Months 2 Months

Approximately 13 Months from
Preliminary Design to
Completion of Installation

Simple Connection

Dependent upon soil conditions, existing utilities, trees, etc.



Preliminary
Design
3 Months
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Average Timeline

for
Right of Way Engineering

Design Procurement
8 Months 9 Months

32 Months from Preliminary
Design to Completion of
Installation

Complex Connection

Dependent upon soil conditions, existing utilities, trees, etc.

Construction
12 Months




City of Austin
Austin Energy

Town Lake Center ® 721 Barton Springs Road ¢ Austin, Texas 78704 - 1145

Notification of Upcoming Substantial Completion Inspection

Date

Customer

Re: Customer Project
Dear:

The established Operation Date per the Chilled Water Service Agreement is .
As per the Customer Connection Requirements Section 11, Mechanical Room
Inspections, an initial inspection is to be performed 30 days prior to this date. This initial
inspection will determine the outstanding items for completion in the mechanical room
prior to the start of service. The customer and customer’s contractor are responsible for
completing all pending items and notifying the Austin Energy Project Manager when ready
for the subsequent inspections.

When requesting the Final Inspection, permanent power and water will be required to the
building. Austin Energy will require 3 to 5 days for final testing of the control system.
Please schedule this testing a week ahead of time to ensure we are available during your
desired timeframe. This testing is required prior to the commencement of chilled water.

We appreciate your attention to the Customer Connection Requirements in order to reach
Substantial Completion and Final Inspection before System Acceptance. Should you have
any questions, please don't hesitate to let us know.

Sincerely,

Sue Arthur
Product Development Coordinator

Cc: - Austin Energy Director, District Energy & Cooling
— Austin Energy Plant Superintendent

— Austin Energy Project Manager

— Austin Energy Project Inspector

— Austin Energy Key Account Manager Liaison
Additional Customer Representative

www.austinenergy.com
twitter.com/austinenergy / facebook.com/austinenergy / youtube.com/austinenergyvideos
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City of Austin
Austin Energy

Town Lake Center ® 721 Barton Springs Road ¢ Austin, Texas 78704 - 1145

Date
EXAMPLE SUBSTANTIAL COMPLETION INSPECTION LETTER
Customer
Re: Customer Project
Dear:
Austin Energy has been advised your chilled water need date is . We are

nearing this date and therefore a substantial completion inspection prior to the start of
service has been performed. Below are the outstanding priority items required before
service can be provided:

1. Cleaning, flushing and hydrotesting of the building side pipe (isolated from the heat
exchangers).

2. Submission of the final passivation reports of the building side pipe for review and
approval by Austin Energy Operations to ensure it meets the requirements prior to
the connection to the heat exchangers.

3. Once final approval is given by Austin Energy for the passivation reports the
building can proceed with filling building pipe with treated water.

4. Pumps and VFD’s are functional

5. 3 dimensional as-built drawings shall be provided to Austin Energy 15 days prior

to the start of service

Provide an operational key to the mechanical room

Seal any and all penetrations within in the mechanical room with fire caulking to

ensure the proper dehumidification of the room by the fan coil unit

Seal building supply and return pipes with fire caulking

Insulate building piping

0. There are building pipe penetrations within the mechanical room being checked

against the Approved Mechanical Room drawings. Removal of the pipes may be
required.

11. Mechanical room clean and free of all dirt and debris

12. Permanent power is provided to the building

13. Current insurance certificate naming Austin Energy as additional insured

No

=©x

Please contact your Austin Energy’s Project Manager, , When the
building is ready for the follow-up inspection. Should the project require more than a total
of two inspections, there will be an additional $250 charge for each subsequent inspection.

Once you've been provided permanent power to the building, Austin Energy will require 3
to 5 days for final testing of the control system. This testing is required prior to the
commencement of chilled water.

www.austinenergy.com
twitter.com/austinenergy / facebook.com/austinenergy / youtube.com/austinenergyvideos



We appreciate your attention to the outstanding Substantial Completion Inspection
Checklist items in order for Austin Energy to promptly start chilled water service to the
building

Sincerely,

James Kassim
Director, District Energy & Cooling

Cc: - Austin Energy Product Development Coordinator
— Austin Energy Plant Superintendent

— Austin Energy Project Manager

— Austin Energy Project Inspector

— Austin Energy Key Account Manager Liaison
Additional Customer Representative

Appendix 16
January 2022
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Date:

CHAIN OF CUSTODY RECORD

Tracking Number:

Origination Location:

Destination Location:

Description of Material

ltem | Quantity

Description of Item (Model, Serial #, Condition, Marks, Scratches, Photos)

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

Chain of Custody

Transported by:

Received by:

Received by:

Reviewed by

ABC Trucking Co

XYZ Construction Co

Customer Co

Austin Energy

Company: Company: Company:
Name: Name: Name: Name:
Signature: Signature: Signature: Signature:
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Notes/Comments:




Sales/Project Manager

Sales advises Customer of
Blanket Easement requirement.
PM - Issue PIRES Request for AE
Real Estate Agent assignment -

Provide Blanket Easement to
Customer with Service Pipe
Design Drawing (not for
Construction)

Customer

Signs Blanket Easement and
Provides Recording Fee to Real

Estate Agent
Fees Viary by Number of Pages

Project Manager

If Transmission Pipe is Being
Installed in a Private
Development a Blanket and
Defined Easement is Required
for Pipe in ROW

Easement Flow Chart

Any Changes to Easement Forms
Must Go Through Legal and Real
Estate Review

Real Estate Agent

Reviews Blanket Easement for
Completeness, Signs and Records

Project Manager

Includes Request for Survey in
Pipe Installation Contract -
Contractor to Provide Metes,
Bounds and Field Notes for DEC
Asset

Project Manager

Upon Completion of the Pipe
Installation, Obtain Survey -
Metes, Bounds and Field Notes
and Provide to Real Estate Agent

Project Manager

Work with Real Estate Agent to
Establish the Defined Easement

Real Estate

Obtain Customer Signature,
Recording Fees and Record
Easement. Provide Recorded
Copy to Sales/Marketing and PM
files.
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