THE COUNTY OF GALVESTON

RUFUS G. CROWDER, CPPO, CPPB GWEN MCLAREN, CPPB
PURCHASING AGENT ASST. PURCHASING AGENT
COUNTY COURTHOUSE
722 Moody (21% Street)
Fifth (5') Floor

October 21, 2020

GALVESTON, TEXAS 77550

PROJECT NAME: Galveston County Road & Bridge Facility Rebuild Project

SOLICITATION NO: ITB #B201044

RE:

ADDENDUM #7

To All Prospective Bidders:

The following information is being provided to aid in preparation of your bid submittal(s):

To All Prospective Proposers:

The following information is being provided to aid in preparation of your bid submittal(s):

Question #1:

Response:

Question #2:

Response:

Question #3:
Response:
Question #4:

Response:
Question #5:

Response:

Are the fuel tanks to be UL2085 rated and double wall?

Yes, the fuel tanks are to be double-walled and UL2085-rated. This data appears on the Fuelari
Equipment schedule on sheet G-110.

What type of fuel per tank?

One tank will contain gasoline, the other tank will contain diesel. This data appears on sheet A-101F
and on the Fuelair Equipment schedule on sheet G-110.

Will tanks need external ladders on one end?
Yes, provide ladders.
Who is designing the concrete foundation for the fuel tanks?

The concrete foundation for the fuel tanks has already been designed and is in the structural
drawings. This data appears on sheet S-101F and sheet A-403.

Fuel tanks in Coastal regions need to have designed foundations by a P.E. and have the tanks
properly anchored to meet API wind load requirements. Will you have these same requirements?

The fuel tank foundations have already been designed to meet APl wind requirements, see response
to Question #4. API-compliant anchors will be designed and provided by the tank vendor.



Question #6:
Response:

Question #7:

Response:
Question #8:

Response:

Question #9:

Response:

Question #10:

Response:

Question #11:

Response:

Question #12:

Response:

Question #13:

Response:

Question #14:

Response:

Question #15:

Response:

Question #16:

Response:

Question #17:

Response:

Fuel lines will you accept fiberglass as an alternate?
Fiberglass fuel lines are not an acceptable alternate. All fuel lines should be stainless steel.

Standard dispensers come from the factory painted. Do you want stainless steel doors and sides due
to being close to the coastline?

Yes, provide stainless steel doors and sides.
What HP submersible pumps do you want?

Coordinate with the equipment vendor. See Fuelair equipment schedule and General Note #4 on
sheet G-110.

Will the submersible require a Variable Frequency Drive Controller?

Coordinate with the equipment vendor. See Fuelair equipment schedule and General Note #4 on
sheet G-110.

What type of overfill protection alarm do you want? Battery operated? or Running off of 110-volt
electricity?

Provide overfill protection alarm running off of site power.
Do you want a remote readout tank gauge and leak detection system for the fuel tanks?
Yes, provide a remote readout gauge and leak detection system.

Fleet management system - Keypad entry only? Chip Keys? Credit Cards? HID Badge Cards?
Nozzle Rings?

Coordinate with the equipment vendor. See Fuelair equipment schedule and General Note #4 on
sheet G-110.

Fleet management system - What manufacture do you wish to use?

The fleet management system is the Multiforce FF814. This data appears in the Fuelair equipment
schedule on sheet G-110.

Fleet management system - Will you be reusing existing Multiforce FF814 System?
Price a new Multiforce FF814 system. It is yet to be determined if the existing unit is reusable.

Will the canopy have to build as shown with the 10 support columns or can we offer an alternate
such as a C-Store style canopy with less columns and still engineered for coastal regions?

Price the canopy design that is shown on the drawings.

The bid form calls the bid time 2:15pm and the Addendum calls for a 2:00 pm time. Please clarify
which is correct?

2:00 pm is the correct time.

The bid documents do not show requirements for a HUB/MBE/WBE/SBE package or Good Faith
Effort. Please clarify if any HUB requirements are needed for bidding this project.

There is no HUB requirement for this project.



Question #18:

Response:

Question #19:

Response:

Question #20:

Response:

Question #21:

Response:

Question #22:

Response:

Question #23:

Response:

Question #24:

Response:

Question #25:

Response:

RE: A400-S, Please provide structural details for footings and slabs, including equipment pads and
any steel bollards required?

Reference structural sheets $-401, S-402 & S-403 for all foundation details. Equipment pad details
are to be provided by the equipment vendors. Steel crash bollards are to conform to ASTM-K4
requirements.

Please provide structural steel detail of steel bollard embedment in slab.

Steel crash bollards to conform to ASTM-K4 requirements.

Sheet PU-100M-A looks like there are plumbing fixtures with no designation of what they are,
Please advise.

Sheet PU-100M-A is an underslab plumbing drawing, fixtures are only shown for reference. The
fixtures are tagged on sheet P-101M-A.

Sheet PU-1010, it appears there are key notes with no numeral contained.

These items are a floor drain and a 2” vent riser.

Project manual has no specification for Div 21 — Fire Suppression. Is there no fire-protection or
sprinkler work on this project?

Specification Division 21 was omitted form the bid specifications. The following specification
sections are being issued as part of this addendum.

- 210517 - Sleeves and Sleeve Seals for Fire-Suppression Piping

- 210518 - Escutcheons for Fire-Suppression Piping

- 210523 - General-Duty Valves for Fire Protection Piping

- 210529 - Hangers and Supports for Fire-Suppression Piping and Equipment
- 210548.13 - Vibration Controls for Fire-Suppression Piping and Equipment
- 210553 - Identification for Fire-Suppression Piping and Equipment

- 210700 — Fire-Suppression Systems Insulation

- 210800 - Commissioning of Fire-Suppression

- 211119 - Fire Department Connection

- 211313 - Wet-Pipe Sprinkler System

RE: LS-001 & LS-002. Please provide locations of Bermuda strip sod.

Sheet L-002 shows the Bermuda sod hatch as a 90 degree cross hatch. However, this hatch should
be “sand” dots. See the sand dot hatch on sheet LS-001; this area should be Bermuda sod.

RE: LS-001. Please identify hatch pattern at picnic table area.

Sheet L-002 shows the Bermuda sod hatch as a 90 degree cross hatch. However, this hatch should
be “sand” dots. See the sand dot hatch on sheet LS-001; this area should be Bermuda sod.

RE: C4, and ES-101S. There are a number of light poles on C4 that do not appear on ES-101S.
Please confirm the number of light poles.

Sheet C4 is a paving plan. Light pole quantities should not be based on this drawing. Price the light
poles as shown on sheet EA-101S.



Question #26:

Response:

Question #27:

Response:

Question #28:

Response:

Question #29:

Response:

Question #30:

Response:

Question #31:

Response:

Question #32:

Response:

Question #33:

Response:

Question #34:

Response:

RE: Existing fuel system. Are there any requirements to modify, remove or remediate the existing
Juel system or existing fuel storage tanks?

The existing fuel system and fuel storage tanks will be removed as part of this contract.

RE: Landscape. Two Landscape Maintenance specifications are included, 320190.13 and
32019.16. Should amounts for both specifications be included in the base proposal? Please confirm
the Maintenance Frequency Schedule in 32019.13. Both specifications state the maintenance
Pperiod begins upon inspection and approval at Substantial Completion. Please confirm the start
dates for both Landscape Maintenance specifications.

Section 320190.13 (Landscape Maintenance for 90 Days) provides landscaping requirements for the
first 90 days after planting. Section 320190.16 (Landscape Maintenance for Twelve Months)
provides landscaping maintenance requirements for after 90 days after planting. Both specs should
be considered for pricing.

Please provide the depth of the angular base needed for the TRUEGRID sections.

Provide Truegrid Pro Plus heavy-duty sections {1.8” depth).

Should there be an inlet box or junction box added in the storm section where the 8” HDPE and
the 24” HDPE join?.

If the reference is immediately north of the office building in the fire lane, a junction box is indicated
on C7.0.

Please advise if there is an existing or preferred HVAC BAS/DDC building controls contractor?
The specifications do not have any qualified systems, brand names or subcontractors listed.

Specification Section 230900 included in this addendum now specifies “Climatec or equal” as the
approved controls system manufacturer.

083323 calls for the finish to be baked enamel or powder coat. Baked enamel is white, tan & grey
while powder coat offers a 190 color RAL chat to select from. These coats are drastically different,
especially considering the quantity of doors. Can we get a confirmation of which finish is intended?

Provide the powder coated finish.

08 33 23 requires windload and impact rating and calls for delegated design. Do these require TDI
rating as well? If yes, can the TDI drawings be used for the delegated design?.

These doors do not require TDI ratings. TDI drawings will not be an acceptable alternate for stamped
delegated design drawing.

It appears there needs to be communication for all three buildings for the building automation
system. Will there be a dedicated wire pathway (low-voltage only) for all the buildings in the system

to communicate? If so, will it follow the same path as the trench water piping? Please advise.

Yes, there will be a dedicated wire pathway connecting all buildings and yes it can be bundled with
the trench water piping. Reference the electrical drawings for this control.

Is a wage scale released for this project?

Yes, a wage scale has been included with the Bid Documents. The project utilizes Davis-Bacon
federal wage rates.



Question #35:

Response:

Question #36:

Response:

Question #37:

Response:

Question #38:

Response:

Question #39:

Response:

Question #40

Response:

There is a spec section 33 21 00 Water Supply Wells. Does this apply to this project? Thereis a
note in this spec to reference Section 012100 Allowances, there is no Section 012100. (This
question was answered in the last addendum, but the answer has been found to be erroneous. The
below answer is issued to clarify that response)

Expected well depth for base project cost shall be 180’ with an expected flow of 88 GPM per M-502
Driller to do their own review of well logs but preliminary data from the state of Texas shows water
zones 90’ and 160’ based on surrounding wells logs.

The water production is not expected to be potable water, we expect it to be brackish and
equipment is selected to operate with sea water.

The overall geothermal design is to pull water from the surrounding sands which in contact with the
nearby bayou (few hundred feet away), that water will then come from the well to each unit which
will have slow acting solenoid and head pressure control valve as shown on M-503. When any unit
calls for cooling or heating, the unit will open its dedicated slow acting solenoid and establish water
flow, the head pressure control valve will throttle water flow as needed to maintain refrigerant
pressures as need for proper operation. When the unit no longer needs heating or cooling in the
space it serves, it will shut down the unit and begin to close the slow acting solenoid. The water
well will use its own VFD to maintain pressure in the buffer tank and cycle as needed to maintain
system pressure.

Plan sheet A-101F, detail 1 indicates the fuel island and associated equipment. On this plan there
appears to be two (2) fueling dispensers (EQF3) as noted in the plans. When looking at sheet P-
101FR detail 1, the same island appears to show four (4) fueling dispensers. They also appear to
be labeled incorrectly on this sheet as well as the 10,000 storage tanks.

Contractor shall provide two (2) fueling dispensers. Sheet P-101FR uses a different notation, but the
intent is two (2) fueling dispensers.

What is the sound rating for the generator?

Muffler shall be commercial type, sized as recommended by engine manufacturer and selected with
exhaust piping system to not exceed engine manufacturer’s engine backpressure requirements.

Please provide specs for chain link fence and gates

Contractor shall provide chain link fence and gates according to Specification Section 323113
included in this addendum,

I can not find any info on the chain link fence that is note 19 on C 5.0. Note 4 on C 5.0 says Gate
by others so are we to just leave an opening in the gate and someone else will come and install the
gate.

Contractor shall provide chain link fence and gates according to Specification Section 323113
included in this addendum.

In reviewing the soils report and the drawings for the project, we have noticed some conflicting
depths for the select fill. Please confirm whether it should be 9°, 10’ or one of the 3 alternates as
proposed in the soils report. Also, there is a dimension for the depth of the True-Grid that is labeled
as TBD. This dimension is required to provide appropriate pricing.

Contractor shall provide select fill according to one of the three options indicated on page 14 of the
soils report (page 16 of the PDF). Provide Truegrid Pro Plus heavy-duty sections (1.8” depth).



If you have any further questions regarding this bid, please address them to Rufus Crowder, CPPO CPPB, Purchasing
Agent, via e-mail at purchasing.bids@co.galveston.tx.us, or contact the Purchasing Department at (409) 770-5371.

Please excuse us for any inconvenience that this may have caused.
Sincerely, 725
Rufus G. Crowder, CPPO CPPB

Purchasing Agent
Galveston County
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SECTION 210517 - SLEEVES AND SLEEVE SEALS FOR FIRE-SUPPRESSION PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Sleeves.

Sleeve-seal systems.
Sleeve-seal fittings.
Grout.

Silicone sealants.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.4 INFORMATIONAL SUBMITTALS

A.  Field quality-control reports.

PART 2 - PRODUCTS

2.1 SLEEVES

A.  Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop.

B.  Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, anticorrosion coated or
galvanized, with plain ends and integral welded waterstop collar.

C.  Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with
welded longitudinal joint.

D.  PVC Pipe Sleeves: ASTM D1785, Schedule 40.

E.  Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.
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2.2

2.3

2.5

Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with
nailing flange for attaching to wooden forms.

SLEEVE-SEAL SYSTEMS
Description:

1. Modular sealing-element unit, designed for field assembly, for filling annular space
between piping and sleeve.

2, Designed to form a hydrostatic seal of 20 psig minimum.

3. Sealing Elements: EPDM-rubber or High-temperature-silicone interlocking links shaped
to fit surface of pipe. Include type and number required for pipe material and size.

4.  Pressure Plates: Carbon steel, Composite plastic, Stainless steel or Stainless steel,
Type 316.

5. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, ASTM B633,
Stainless steel or{Stainless steel, Type 316, of length required to secure pressure plates to
sealing elements.

SLEEVE-SEAL FITTINGS

Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in
concrete slab or wall.

Plastic or rubber waterstop collar with center opening to match piping OD.

GROUT

Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated walls or
floors.

Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

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

Packaging: Premixed and factory packaged.

SILICONE SEALANTS

Silicone, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent
movement capability, nontraffic-use, neutral-curing silicone joint sealant, ASTM C920, Type S,
Grade NS, Class 25, Use NT.

Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent
movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant;
ASTM (€920, Type S, Grade P, Class 25, Uses T and NT. Grade P Pourable (self-leveling)
formulation is for opening in floors and other horizontal surfaces that are not fire rated.
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C.

Silicone Foam: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and
cure in place to produce a flexible, nonshrinking foam.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

E.

F.

SLEEVE INSTALLATION
Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to
provide 1-inch annular clear space between piping and concrete slabs and walls.

1. Sleeves are not required for core-drilled holes.

Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls
are constructed.

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP
sleeves.

2. Cut sleeves to length for mounting flush with both surfaces.
a. Exception: Extend sleeves installed in floors of mechanical equipment areas or

other wet areas 2 inches above finished floor level.

3. Using grout or silicone sealant, seal space outside of sleeves in slabs and walls without
sleeve-seal system.

Install sleeves for pipes passing through interior partitions.

1. Cut sleeves to length for mounting flush with both surfaces.

2. Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation.

3. Seal annular space between sleeve and piping or piping insulation; use joint sealants

appropriate for size, depth, and location of joint.

Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier
Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with fire- and smoke-stop materials. Comply with
requirements for firestopping and fill materials specified in Section 078413 "Penetration
Firestopping."

Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier
Penetrations: Maintain indicated fire or smoke rating of floors at pipe penetrations. Seal pipe
penetrations with fire- or smoke-stop materials. Comply with requirements for firestopping
specified in Section 078413 "Penetration Firestopping.”
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32 SLEEVE-SEAL-SYSTEM INSTALLATION

A.  Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service
piping entries into building.

B.  Select type, size, and number of sealing elements required for piping material and size and for
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration,
assemble sleeve-seal system components, and install in annular space between piping and
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make a
watertight seal.

33 SLEEVE-SEAL-FITTING INSTALLATION

A.  Install sleeve-seal fittings in new walls and slabs as they are constructed.

B.  Assemble fitting components of length to be flush with both surfaces of concrete slabs and
walls, Position waterstop flange to be centered in concrete slab or wall.

C.  Secure nailing flanges to concrete forms.

D.  Use grout or silicone sealant, to seal the space around outside of sleeve-seal fittings.

3.4 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections:

1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair
leaks and retest until no leaks exist.

B.  Sleeves and sleeve seals will be considered defective if they do not pass tests and inspections.

C.  Prepare test and inspection reports.

3.5 SLEEVE AND SLEEVE-SEAL SCHEDULE
A.  Usesleeves and sleeve seals for the following piping-penetration applications:

1. Exterior Concrete Walls above Grade:
a. Piping: Cast-iron pipe sleeves, Steel pipe sleeves or Sleeve-seal fittings.
2. Exterior Concrete Walls below Grade:
a. Piping: Cast-iron pipe sleeves with sleeve-seal system, Steel pipe sleeves with

sleeve-seal system or Sleeve-seal fittings.

1)  Select sleeve size to allow for 1-inch annular clear space between piping and
sleeve for installing sleeve-seal system.
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3. Concrete Slabs-on-Grade:
a. Piping: Cast-iron pipe sleeves with sleeve-seal system, Steel pipe sleeves with

sleeve-seal system or Sleeve-seal fittings.

1) Select sleeve size to allow for 1-inch annular clear space between piping and
sleeve for installing sleeve-seal system.

4. Concrete Slabs above Grade:
a. Piping: Steel pipe sleeves, Stack-sleeve fittings or Sleeve-seal fittings.
5. Interior Partitions:

a. Piping: Steel pipe sleeves.

END OF SECTION 210517
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SECTION 210518 - ESCUTCHEONS FOR FIRE-SUPPRESSION PIPING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

1. Escutcheons.
2. Floor plates.

DEFINITIONS

Existing Piping to Remain: Existing piping that is not to be removed and that is not otherwise
indicated to be removed, removed and salvaged, or removed and reinstalled.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1

A.

ESCUTCHEONS

One-Piece, Steel Type: With polished, chrome-plated or polished brass finish and setscrew
fastener.

One-Piece, Stainless-Steel Type: With polished stainless-steel finish.

One-Piece, Cast-Brass Type: With polished, chrome-plated or polished brass finish and
setscrew fastener.

One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped steel or brass with polished, chrome-
plated finish and spring-clip fasteners.

One-Piece, Stamped-Steel Type: With polished, chrome-plated finish and spring-clip fasteners.

Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed and exposed-
rivet hinge; and spring-clip fasteners.
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2.2 FLOOR PLATES

A.  Split Floor Plates: Steel with concealed hinge.

PART 3 - EXECUTION

3.1 INSTALLATION

A.  Install escutcheons for piping penetrations of walls, ceilings, and finished floors.

B.  Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with
OD that completely covers opening.

1. Escutcheons for New Piping:

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep pattern.

b. Chrome-Plated Piping: One-piece steel, cast brass or split-plate steel with polished,
chrome-plated finish,

c. Insulated Piping: One-piece steel with polished, chrome-plated or polished brass
finish.

d. Insulated Piping: One-piece stainless steel with polished stainless-steel finish.

e. Insulated Piping: One-piece cast brass with polished, chrome-plated or polished
brass finish.

f. Insulated Piping: One-piece stamped steel or split-plate, stamped steel with
concealed hinge or split-plate, stamped steel with exposed-rivet hinge with
polished, chrome-plated finish.

g. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece steel
with polished, chrome-plated or polished brass finish.

h.  Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece stainless
steel with polished stainless-steel finish.

i. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece cast
brass with polished, chrome-plated or polished brass finish.

j- Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece stamped
steel or split-plate, stamped steel with concealed hinge or split-plate, stamped steel
with exposed-rivet hinge with polished, chrome-plated finish.

k. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece steel with
polished, chrome-plated or polished brass finish.

1. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece stainless steel
with polished stainless-steel finish.

m.  Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece cast brass with
polished, chrome-plated or polished brass finish.

n. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece stamped steel or
split-plate, stamped steel with concealed hinge or split-plate, stamped steel with
exposed-rivet hinge with polished, chrome-plated finish.

0. Bare Piping in Unfinished Service Spaces: One-piece steel with polished, chrome-
plated finish.

p.  Bare Piping in Unfinished Service Spaces: One-piece cast brass with polished,

chrome-plated or rough-brass finish.
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q. Bare Piping in Unfinished Service Spaces: One-piece stamped steel or split-plate,
stamped steel with concealed hinge or split-plate, stamped steel with exposed-rivet
hinge with polished, chrome-plated finish.

r. Bare Piping in Equipment Rooms: One-piece steel with polished, chrome-plated
finish.

S. Bare Piping in Equipment Rooms: One-piece cast brass with polished, chrome-
plated or rough-brass finish.

t. Bare Piping in Equipment Rooms: One-piece stamped steel or split-plate, stamped

steel with concealed hinge or split-plate, stamped steel with exposed-rivet hinge
with polished, chrome-plated finish.

C.  Install floor plates for piping penetrations of equipment-room floors.

D.  Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD
that completely covers opening.

1. New Piping: One-piece, floor plate.
2. Existing Piping: Split floor plate.

3.2 FIELD QUALITY CONTROL

A.  Using new materials, replace broken and damaged escutcheons and floor plates.

END OF SECTION 210518

ESCUTCHEONS FOR FIRE-SUPPRESSION PIPING 210518 -3



Galveston County Road & Bridge Department Facilities ADDENDUM #007
Page Project No. 418198 October 21, 2020

SECTION 210523 - GENERAL-DUTY VALVES FOR FIRE PROTECTION PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Two-piece ball valves with indicators.
Bronze butterfly valves with indicators.
Iron butterfly valves with indicators.
Check valves.

Bronze OS&Y gate valves.

[ron OS&Y gate valves.

NRS gate valves.

Indicator posts.

Trim and drain valves.

LR NN R W=

1.3 DEFINITIONS
NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
NRS: Nonrising stem.

OS&Y: Outside screw and yoke.

o 0w p

SBR: Styrene-butadiene rubber.

1.4 ACTION SUBMITTALS

A.  Product Data: For each type of valve.

1.5 DELIVERY, STORAGE, AND HANDLING

A.  Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, and weld ends.
3. Set valves open to minimize exposure of functional surfaces.
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B.  Use the following precautions during storage:
1. Maintain valve end protection.
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.

C.  Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
operating handles or stems as lifting or rigging points.

D.  Protect flanges and specialties from moisture and dirt.
PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR VALVES

A. UL Listed: Valves shall be listed in UL's "Online Certifications Directory" under the headings
listed below and shall bear UL mark:

1. Main Level: HAMYV - Fire Main Equipment.

a. Level 1: HCBZ - Indicator Posts, Gate Valve.
b. Level 1: HLOT - Valves.

1) Level 3: HLUG - Ball Valves, System Control.
2)  Level 3: HLXS - Butterfly Valves.
3)  Level 3: HMER - Check Valves.
4)  Level 3: HMRZ - Gate Valves.
2. Main Level: VDGT - Sprinkler System & Water Spray System Devices.
a. Level 1: VQGU - Valves, Trim and Drain.

B.  FM Global Approved: Valves shall be listed in its "Approval Guide," under the headings listed
below:

1. Automated Sprinkler Systems:

a. Indicator posts.
b. Valves.

1) Gate valves.
2)  Check valves.

a)  Single check valves.
3)  Miscellaneous valves.

C.  Source Limitations for Valves: Obtain valves for each valve type from single manufacturer.

D.  ASME Compliance:
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1.
2.
3.

ASME B16.1 for flanges on iron valves.
ASME B1.20.1 for threads for threaded-end valves.
ASME B31.9 for building services piping valves.

E.  AWWA Compliance: Comply with AWWA C606 for grooved-end connections.

F.  NFPA Compliance: Comply with NFPA 24 for valves.

G.  Valve Pressure Ratings: Not less than the minimum pressure rating indicated or higher as
required by system pressures.

H.  Valve Sizes: Same as upstream piping unless otherwise indicated.

L Valve Actuator Types:

1.

2.
3.

Worm-gear actuator with handwheel for quarter-turn valves, except for trim and drain
valves.

Handwheel: For other than quarter-turn trim and drain valves.

Handlever: For quarter-turn trim and drain valves NPS 2 (DN 50) and smaller.

22 TWO-PIECE BALL VALVES WITH INDICATORS

A.  Description:

1.

UL 1091, except with ball instead of disc and FM Global standard for indicating valves
(butterfly or ball type), Class Number 1112,

Minimum Pressure Rating: 175 psig.

Body Design: Two piece.

Body Material: Forged brass or bronze.

Port Size: Full or standard.

Seats: PTFE.

Stem: Bronze or stainless steel.

Ball: Chrome-plated brass.

Actuator: Worm gear or traveling nut.

Supervisory Switch: Internal or external.

End Connections for Valves NPS 1 through NPS 2: Threaded ends.
End Connections for Valves NPS 2-1/2: Grooved ends.

23 BRONZE BUTTERFLY VALVES WITH INDICATORS

A.  Description:

1.

ANl el

Standard: UL 1091 and FM Global standard for indicating valves, (butterfly or ball
type), Class Number 1112,

Minimum: Pressure rating: 175 psig.

Body Material; Bronze.

Seat Material: EPDM.

Stem Material: Bronze or stainless steel.

Disc: Bronze or Stainless steel with EPDM coating.
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7. Actuator: Worm gear or traveling nut.
8.  Supervisory Switch: Internal or external.
9. Ends Connections for Valves NPS 1 through NPS 2: Threaded ends.
10.  Ends Connections for Valves NPS 2-1/2: Grooved ends.

2.4 IRON BUTTERFLY VALVES WITH INDICATORS

A.  Description:

1.

000N v N

Standard: UL 1091 and FM Global standard for indicating valves, (butterfly or ball type),
Class Number 112.

Minimum Pressure Rating: 175 psig.

Body Material: Cast or ductile iron with nylon, EPDM, epoxy, or polyamide coating.
Seat Material: EPDM.

Stem: Stainless steel.

Disc: Ductile iron, nickel plated and EPDM or SBR coated.

Actuator: Worm gear or traveling nut.

Supervisory Switch: Internal or external.

Body Design: Lug or wafer Grooved-end connections.

25 CHECK VALVES

A.  Description:

RN RN

Standard: UL 312 and FM Global standard for swing check valves, Class Number 1210.
Minimum Pressure Rating: 175 psig.

Type: Single swing check.

Body Material: Cast iron, ductile iron, or bronze.

Clapper: Bronze, ductile iron, or stainless steel with elastomeric seal.

Clapper Seat: Brass, bronze, or stainless steel.

Hinge Shaft: Bronze or stainless steel.

Hinge Spring: Stainless steel.

End Connections: Flanged, grooved, or threaded.

2.6 BRONZE OS&Y GATE VALVES

A.  Description:

1.

RN AN BN

Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y-
and NRS-type gate valves).

Minimum Pressure Rating: 175 psig.

Body and Bonnet Material: Bronze or brass.

Wedge: One-piece bronze or brass.

Wedge Seat: Bronze.

Stem: Bronze or brass.

Packing: Non-asbestos PTFE.

Supervisory Switch: External.

End Connections: Threaded.
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2.7 IRON OS&Y GATE VALVES

A.  Description:

1.

RN B WD

Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y -
and NRS-type gate valves).

Minimum Pressure Rating: 175 psig.

Body and Bonnet Material: Cast or ductile iron.

Wedge: Cast or ductile iron, or bronze with elastomeric coating.

Wedge Seat: Cast or ductile iron, or bronze with elastomeric coating.

Stem: Brass or bronze.

Packing: Non-asbestos PTFE.

Supervisory Switch: External.

End Connections: Flanged, Grooved or Threaded.

2.8 NRS GATE VALVES

A.  Description:

1.

DN L AW

Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y-
and NRS-type gate valves).

Minimum Pressure Rating: 175 psig.

Body and Bonnet Material: Cast or ductile iron.

Wedge: Cast or ductile iron with elastomeric coating.

Wedge Seat: Cast or ductile iron, or bronze with elastomeric coating.

Stem: Brass or bronze.

Packing: Non-asbestos PTFE.

Supervisory Switch: External.

End Connections: Flanged, Grooved or Threaded.

29 INDICATOR POSTS

A.  Description:

AN A

Standard: UL 789 and FM Global standard for indicator posts.
Type: See plans.

Base Barrel Material: Cast or ductile iron.

Extension Barrel: Cast or ductile iron.

Cap: Cast or ductile iron.

Operation: Wrench.

2.10 TRIM AND DRAIN VALVES

A. Ball Valves:

L.

Description:

a. Pressure Rating: 175 psig.
b.  Body Design: Two piece.
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Body Material: Forged brass or bronze.

Port size: Full or standard.

Seats: PTFE.

Stem: Bronze or stainless steel.

Ball: Chrome-plated brass.

Actuator: Handlever.

End Connections for Valves NPS 1 through NPS 2-1/2: Threaded ends.
End Connections for Valves NPS 1-1/4 and NPS 2-1/2: Grooved ends.

B.  Angle Valves:

1. Description:
a. Pressure Rating: 175 psig.
b. Body Material: Brass or bronze.
c. Ends: Threaded.
d. Stem: Bronze.
e. Disc: Bronze.
f. Packing: Asbestos free.

g.

Handwheel: Malleable iron, bronze, or aluminum.

C.  Globe Valves:
1. Description:

F@E Mmoo o

Pressure Rating: 175 psig.

Body Material: Bronze with integral seat and screw-in bonnet.
Ends: Threaded.

Stem: Bronze.

Disc Holder and Nut: Bronze.

Disc Seat: Nitrile.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  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.

B.  Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

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

D.  Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is
suitable for service, and that it is free from defects and damage.
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3.2

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

GENERAL REQUIREMENTS FOR VALVE INSTALLATION

Comply with requirements in the following Sections for specific valve installation requirements
and applications:

1. Section 211100 "Facility Fire-Suppression Water-Service Piping" for application of
valves in fire-suppression water-service piping outside the building.

2. Section 211313 "Wet-Pipe Sprinkler Systems" for application of valves in wet-pipe, fire-
suppression sprinkler systems.

Install listed fire-protection shutoff valves supervised-open, located to control sources of water
supply except from fire-department connections. Install permanent identification signs
indicating portion of system controlled by each valve.

Install check valve in each water-supply connection. Install backflow preventers instead of
check valves in potable-water-supply sources.

Install valves having threaded connections with unions at each piece of equipment arranged to
allow easy access, service, maintenance, and equipment removal without system shutdown.
Provide separate support where necessary.

Install valves in horizontal piping with stem at or above the pipe center.
Install valves in position to allow full stem movement.

Install valve tags. Comply with requirements in Section 210553 “Identification for Fire-
Suppression Piping and Equipment" for valve tags and schedules and signs on surfaces
concealing valves; and the NFPA standard applying to the piping system in which valves are
installed. Install permanent identification signs indicating the portion of system controlled by
each valve.

Install listed fire-protection shutoff valves supervised-open, located to control sources of water
supply except from fire-department connections.

Install check valve in each water-supply connection. Install backflow preventers instead of
check valves in potable-water-supply sources.

END OF SECTION 210523
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SECTION 210529 - HANGERS AND SUPPORTS FOR FIRE SUPPRESSION PIPING AND
EQUIPMENT

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.

Metal framing systems.

Thermal hanger-shield inserts.
Fastener systems.

Equipment supports.

AU

Related Requirements:

1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates for trapeze
hangers for pipe and equipment supports.

2. Section 210516 "Expansion Fittings and Loops for Fire-Suppression Piping" for pipe
guides and anchors.

3. Section 210548.13 "Vibration Controls for Fire-Suppression Piping and Equipment" for
vibration isolation devices.

ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings: Show fabrication and installation details and include calculations for the
following;:

1. Trapeze pipe hangers.
2. Metal framing systems.
3. Equipment supports.

Delegated-Design Submittal: For trapeze hangers indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

1. Detail fabrication and assembly of trapeze hangers.
2. Include design calculations for designing trapeze hangers.
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1.4 INFORMATIONAL SUBMITTALS
A.  Welding certificates.
1.5 QUALITY ASSURANCE
A.  Structural-Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.IM.
B.  Pipe Welding Qualifications: Qualify procedures and operators according to 2015 ASME Boiler

and Pressure Vessel Code, Section IX.

PART 2 - PRODUCTS

|38
—

2.2

PERFORMANCE REQUIREMENTS

Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design trapeze pipe hangers and equipment supports.

Structural Performance: Hangers and supports for fire-suppression piping and equipment shall
withstand the effects of gravity loads and stresses within limits and under conditions indicated
according to ASCE/SEI 7.

1. Design supports for multiple pipes, including pipe stands, capable of supporting
combined weight of supported systems, system contents, and test water. ‘

2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

3. Design seismic-restraint hangers and supports for piping and equipment and obtain
approval from authorities having jurisdiction.

NFPA Compliance: Comply with NFPA 13.

UL Compliance: Comply with UL 203.

METAL PIPE HANGERS AND SUPPORTS
Carbon-Steel Pipe Hangers and Supports:

1. Description: Factory-fabricated components, NFPA approved, UL listed, or FM approved
for fire-suppression piping support.

2. Galvanized Metallic Coatings: Pregalvanized or hot-dip galvanized.

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

Copper Pipe and Tube Hangers:

1. Description: Copper-coated-steel, factory-fabricated components, NFPA approved, UL
listed, or FM approved for fire-suppression piping support.
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2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel or
stainless steel.

23 TRAPEZE PIPE HANGERS
A.  Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly, made from
structural-carbon-steel shapes, with NFPA-approved, UL-listed, or FM-approved carbon-steel
hanger rods, nuts, saddles, and U-bolts.
2.4 METAL FRAMING SYSTEMS
A.  MFMA Manufacturer Metal Framing Systems:
1. Description: Shop- or field-fabricated pipe-support assembly, made of steel channels,
accessories, fittings, and other components for supporting multiple parallel pipes.
2. Standard: Comply with MFMA-4, factory-fabricated components for field assembly.
3. Channels: Continuous slotted carbon-steel channel with inturned lips.
4, Channel Width: Selected for applicable load criteria.
5. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot
and, when tightened, prevent slipping along channel.
6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
7. Metallic Coating: No coating.
8. Paint Coating: Green epoxy, acrylic, or urethane.
B. Non-MFMA Manufacturer Metal Framing Systems:
1. Description: Shop- or field-fabricated pipe-support assembly, made of steel channels,
accessories, fittings, and other components for supporting multiple parallel pipes.
2. Standard: Comply with MFMA-4, factory-fabricated components for field assembly.
3. Channels: Continuous slotted carbon-steel channel with inturned lips.
4. Channel Width: Select for applicable load criteria.
5. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot
and, when tightened, prevent slipping along channel.
6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
7. Metallic Coating: No coating.
8. Paint Coating: Green epoxy, acrylic, or urethane.
2.5 THERMAL HANGER-SHIELD INSERTS
A.  Insulation-Insert Material: Water-repellent-treated, ASTM C 533, Type [ calcium silicate with
100-psi minimum compressive strength.
B.  For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
C.  For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
D.  Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air
temperature.
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2.6 FASTENER SYSTEMS
A.  Powder-Actuated Fasteners: NFPA-approved, UL-listed, or FM-approved threaded-steel stud,

2.7

for use in hardened portland cement concrete, with pull-out, tension, and shear capacities
appropriate for supported loads and building materials where used.

Mechanical-Expansion Anchors: NFPA-approved, UL-listed, or FM-approved, insert-wedge-

type anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear
capacities appropriate for supported loads and building materials where used.

1. Indoor Applications: Zinc-coated or Stainless steel.

2. Outdoor Applications: Stainless steel.

EQUIPMENT SUPPORTS

Description: NFPA-approved, UL-listed, or FM-approved, welded, shop- or field-fabricated
equipment support, made from structural-carbon-steel shapes.

MATERIALS

Aluminum: ASTM B 221.

Carbon Steel: ASTM A 1011/A 1011M.

Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and
galvanized.

Stainless Steel: ASTM A 240/A 240M.

Grout: ASTM C 1107/C 1107M, factory-mixed and -packaged, dry, hydraulic-cement,
nonshrink and nonmetallic grout, suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1

A.

APPLICATION

Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
materials and installation, for penetrations through fire-rated walls, ceilings, and assemblies.

Strength of Support Assemblies: Where not indicated, select sizes of components, so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 Ib.
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3.2

A.

HANGER AND SUPPORT INSTALLATION

Metal Pipe-Hanger Installation: Comply with installation requirements of approvals and
listings. Install hangers, supports, clamps, and attachments as required to properly support
piping from building structure.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of
parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.

1. 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.

2.  Field fabricate from ASTM A 36/A 36M carbon-steel shapes selected for loads being
supported. Weld steel according to AWS D1.1/DI1.1M.

Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support
together on field-assembled metal strut systems.

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

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches thick in concrete, after concrete is placed and completely cured. Use
operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual. Install in accordance
with approvals and listings.

2. Install mechanical-expansion anchors in concrete, after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions. Install in
accordance with approvals and listings.

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

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

Install hangers and supports to allow controlled thermal and seismic 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 lateral bracing with pipe hangers and supports to prevent swaying.

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. Install concrete inserts before concrete is placed; fasten
inserts to forms and install reinforcing bars through openings at top of inserts.

Load Distribution: Install hangers and supports, so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

HANGERS AND SUPPORTS FOR FIRE SUPPRESSION PIPING AND 210529 -5
EQUIPMENT



Galveston County Road & Bridge Department Facilities ADDENDUM #007
Page Project No. 418198 October 21, 2020

L.

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

M.  Insulated Piping:
1. Attach clamps and spacers to piping.
a. Piping Operating Above Ambient Air Temperature: Clamp may project through
insulation.
b. Piping Operating Below Ambient Air Temperature: Use thermal hanger-shield
insert with clamp sized to match OD of insert.
C. Do not exceed pipe stress limits allowed by ASME B31.9 for building services
piping.
2. Install MSS SP-58, Type 39 protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation,
a. 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.
3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.
a. 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. Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
b.  NPS 4: 12 inches long and 0.06 inch thick.
C. NPS 6: 18 inches long and 0.06 inch thick.
d.  NPS 8: 24 inches long and 0.075 inch thick.
5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of
length at least as long as protective shield.
6.  Thermal Hanger Shields: Install with insulation of same thickness as piping insulation.
3.3 EQUIPMENT SUPPORTS
A.  Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.
B.  Grouting: Place grout under supports for equipment, and make bearing surface smooth.
C.  Provide lateral bracing, to prevent swaying, for equipment supports.
3.4 METAL FABRICATIONS
A.  Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers.
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B.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

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

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4, Finish welds at exposed connections, so no roughness shows after finishing and so
contours of welded surfaces match adjacent contours.
3.5 ADJUSTING

A.  Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

B.  Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

3.6 PAINTING

A.  Touchup: Clean field welds and abraded, shop-painted areas. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as those used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

B.  Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded, shop-
painted areas on miscellaneous metal are specified in Section 099113 "Exterior Painting.",
Section 099123 "Interior Painting." or Section 099600 "High-Performance Coatings."

C.  Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply
galvanizing-repair paint to comply with ASTM A 780/A 780M.

3.7 HANGER AND SUPPORT SCHEDULE

A.  Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

B.  Comply with NFPA requirements for pipe-hanger selections and applications that are not
specified in piping system Sections.

C.  Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finishes.

D.  Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.
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E.

Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and metal framing
systems and attachments for general service applications.

F.  Use stainless-steel pipe hangers and stainless-steel or corrosion-resistant attachments for hostile
environment applications.

G.  Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and
tubing.

H.  Use thermal hanger-shield inserts for insulated piping and tubing.

L Horizontal-Piping Hangers and Supports: Comply with NFPA requirements. Unless otherwise
indicated and except as specified in piping system Sections, install the following types:

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

2. Steel Pipe Clamps (MSS Type 4): For suspension of NPS 1/2 to NPS 24 if little or no
insulation is required.

3. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

4. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of
noninsulated, stationary pipes NPS 3/8 to NPS 8.

5. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of
noninsulated, stationary pipes NPS 3/8 to NPS 3.

6.  U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

7 Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-
pipe base stanchion support and cast-iron floor flange or carbon-steel plate.

8. 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 or carbon-steel plate, and
with U-bolt to retain pipe.

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

J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system

Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4
to NPS 24 if longer ends are required for riser clamps.

K.  Hanger-Rod Attachments: Comply with NFPA requirements.
L.  Building Attachments: Comply with NFPA requirements. Unless otherwise indicated and
except as specified in piping system Sections, install the following types:

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

2. C-Clamps (MSS Type 23): For structural shapes.

3. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

HANGERS AND SUPPORTS FOR FIRE SUPPRESSION PIPING AND 210529 -8
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M. Saddles and Shields: Comply with NFPA requirements. Unless otherwise indicated and except
as specified in piping system Sections, install the following types:

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

2, Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer
to prevent crushing insulation.

3. Thermal Hanger-Shield Inserts: For supporting insulated pipe.

N.  Comply with NFPA requirements for trapeze pipe-hanger selections and applications that are
not specified in piping system Sections.

0. Comply with MFMA-103 for metal framing system selections and applications that are not
specified in piping system Sections.

P.  Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.

END OF SECTION 210529
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SECTION 210548.13 - VIBRATION CONTROLS FOR FIRE-SUPPRESSION PIPING AND
EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section Includes:

Elastomeric hangers.

Snubbers.

Restraints - rigid type.
Restraints - cable type.
Restraint accessories.
Post-installed concrete anchors.
Concrete inserts.

R

B.  Related Requirements:

1. Section 220548.13 "Vibration Controls for Plumbing Piping and Equipment" for devices
for plumbing equipment and systems.

2. Section 230548.13 "Vibration Controls for HVAC" for devices for HVAC equipment and
systems.

1.3 DEFINITIONS

A.  IBC: International Building Code.

1.4 ACTION SUBMITTALS
A.  Product Data: For each type of product.

1. Include rated load, rated deflection, and overload capacity for each vibration isolation
device.

2. Include load rating for each wind-load-restraint fitting and assembly.

3. Ilustrate and indicate style, material, strength, fastening provision, and finish for each
type and size of vibration isolation device component.

4. Annotate to indicate application of each product submitted and compliance with
requirements.

5. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined loads.

VIBRATION CONTROLS FOR FIRE-SUPPRESSION PIPING AND 210548.13 - 1
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B.  Shop Drawings:

1. Detail fabrication and assembly of equipment bases. Detail fabrication including
anchorages and attachments to structure and to supported equipment. Include adjustable
motor bases, rails, and frames for equipment mounting.

C.  Delegated-Design Submittal:

1. Product Listing, Preapproval, and Evaluation Documentation: By an evaluation service
member of ICC-ES, UL and FM Approvals, showing maximum ratings of restraint items
and the basis for approval (tests or calculations).

2. Riser Supports: Include riser diagrams and calculations showing anticipated expansion
and contraction at each support point, initial and final loads on building structure. Include
certification that riser system was examined for excessive stress and that none exists.

1.5 INFORMATIONAL SUBMITTALS
A.  Coordination Drawings: Show coordination of vibration isolation device installation for fire-
suppression piping and equipment with other systems and equipment in the vicinity, including
other supports and restraints, if any.
B.  Qualification Data: For testing agency.

C.  Welding certificates.

D.  Field quality-control repotts.

1.6 QUALITY ASSURANCE

A.  Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7, and that is
acceptable to authorities having jurisdiction.

B.  Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Consequential Damage: Provide additional restraints for suspended fire-suppression system
components or anchorage of floor-, roof-, or wall-mounted fire-suppression system components
as indicated in ASCE/SEI 7-05 so that failure of a non-essential or essential fire-suppression
system component will not cause the failure of any other essential architectural, mechanical, or
electrical building component.

VIBRATION CONTROLS FOR FIRE-SUPPRESSION PIPING AND 210548.13 -2
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2.2

2.3

24

2.5

B.

Fire/Smoke Resistance: All devices and components that are not constructed of ferrous metals
must have a maximum flame-spread index of 25 and maximum smoke-developed index of 50
when tested by an NRTL in accordance with ASTM E84 or UL 723, and be so labeled.

Component Supports:

1. Load ratings, features, and applications of all reinforcement components must be based
on testing standards of a nationally recognized testing agency.

2. All component support attachments must comply with force and displacement resistance
requirements of ASCE/SEI 7-05 Section 13.6.

ELASTOMERIC HANGERS
Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods:

1. Frame: Steel, fabricated with a connection for an upper threaded hanger rod and an
opening on the underside to allow for a maximum of 30 degrees of angular lower hanger-
rod misalignment without binding or reducing isolation efficiency.

2. Damping Element: Molded, oil-resistant rubber, neoprene, or other elastomeric material
with a projecting bushing for the underside opening preventing steel-to-steel contact.

SNUBBERS

Description: Factory fabricated using welded structural-steel shapes and plates, anchor bolts,
and replaceable resilient isolation washers and bushings.

1. Post-Installed Concrete Anchor Bolts: Secure to concrete surface with post-installed
concrete anchors. Anchors to be seismically prequalified in accordance with ACI 355.2
testing and designated in accordance with ACI 318-08 Appendix D for 2009 IBC.

2. Preset Concrete Inserts: Seismically prequalified in accordance with ICC-ES AC446

testing,.

Anchors in Masonry: Design in accordance with TMS 402,

Resilient Isolation Washers and Bushings: Oil- and water-resistant neoprene.

5. Resilient Cushion: Maximum 1/4-inch air gap, and minimum 1/4 inch thick.

W

RESTRAINTS - RIGID TYPE

Description: Shop- or field-fabricated bracing assembly made of AISI S110-07-S1 slotted steel
channels, ANSI/ASTM A53/A53M steel pipe as per NFPA 13, or other rigid steel brace
member. Includes accessories for attachment to braced component at one end and to building
structure at the other end and other matching components and with corrosion-resistant coating;
rated in tension, compression, and torsion forces.

POST-INSTALLED CONCRETE ANCHORS

Mechanical Anchor Bolts:

VIBRATION CONTROLS FOR FIRE-SUPPRESSION PIPING AND 210548.13 -3
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B.

C.

2.6

A.

B.

1. Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior
applications and stainless steel for exterior applications. Select anchor bolts with strength
required for anchor and as tested according to ASTM E488/E488M.

Adhesive Anchor Bolts:

1. Drilled-in and capsule anchor system containing PVC or urethane methacrylate-based
resin and accelerator, or injected polymer or hybrid mortar adhesive. Provide anchor bolts
and hardware with zinc-coated steel for interior applications and stainless steel for
exterior applications. Select anchor bolts with strength required for anchor and as tested
according to ASTM E488/E488M.

Expansion-type anchor bolts are not permitted for equipment in excess of 10 hp that is not
vibration isolated.

1. Undercut expansion anchors are permitted.

CONCRETE INSERTS

Provide preset concrete inserts that are seismically prequalified in accordance with ICC-
ES ACA466 testing.

Comply with ANSI/MSS SP-58.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine areas and equipment to receive vibration isolation devices for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.
B.  Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations
before installation.
C.  Proceed with installation only after unsatisfactory conditions have been corrected.
32 APPLICATIONS
A.  Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application
by an evaluation service member of ICC-ES.
B.  Hanger-Rod Stiffeners: Install where indicated or scheduled on Drawings to receive them and
where required to prevent buckling of hanger rods due to high wind forces.
C.  Strength of Support and Restraint Assemblies: Where not indicated, select sizes of components
so strength is adequate to carry static and wind load within specified loading limits,
VIBRATION CONTROLS FOR FIRE-SUPPRESSION PIPING AND 210548.13 -4
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3.3

A.

INSTALLATION OF VIBRATION-CONTROL DEVICES

Provide vibration-control devices for systems and equipment where indicated in Equipment
Schedules or Fire-Suppression Vibration Isolation Schedule, where indicated on Drawings, or
where the Specifications indicate they are to be installed on specific equipment and systems.

Coordinate location of embedded connection hardware with supported equipment attachment
and mounting points and with requirements for concrete reinforcement and formwork specified
in Section 033000 "Cast-in-Place Concrete."

Installation of vibration isolators must not cause any stresses, misalignment, or change of
position of equipment or piping.

Comply with requirements in Section 077200 "Roof Accessories" for installation of equipment
supports and roof penetrations.

Equipment Restraints:

1. Install snubbers on fire-suppression equipment mounted on vibration isolators. Locate
snubbers as close as possible to vibration isolators and bolt to equipment base and
supporting structure.

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance
between anchor and adjacent surface exceeds.

Piping Restraints:

1. Comply with all requirements in NFPA 13,
2. Design piping sway bracing according to NFPA 13.

a. Maximum spacing of all sway bracing to be no greater than indicated in NFPA 13.
b. Design loading of all sway bracing not to exceed values indicated in NFPA 13.

Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide
resilient media between anchor bolt and mounting hole in concrete base.

Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide
resilient media where equipment or equipment-mounting channels are attached to wall.

Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at
flanges of beams, at upper truss chords of bar joists, or at concrete members.

Post-Installed Concrete Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcing or embedded items during coring or drilling.
Notify the structural engineer if reinforcing steel or other embedded items are
encountered during drilling. Locate and avoid prestressed tendons, electrical and
telecommunications conduit, and gas lines.

2, Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved
full design strength.

VIBRATION CONTROLS FOR FIRE-SUPPRESSION PIPING AND 210548.13 -5
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3.6

3. Mechanical-Type Anchor Bolts: Protect threads from damage during anchor installation.
Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural
element to which anchor is to be fastened.

4, Adhesive-Type Anchor Bolts: Clean holes to remove loose material and drilling dust
prior to installation of adhesive. Place adhesive in holes proceeding from the bottom of
the hole and progressing toward the surface in such a manner as to avoid introduction of
air pockets in the adhesive.

3. Set anchors to manufacturer's recommended torque, using a torque wrench.
6. Install zinc-coated steel anchors for interior and stainless steel anchors for exterior
applications.

ACCOMMODATION OF DIFFERENTIAL STRUCTURAL MOTION

Install flexible connections in piping where they cross structural construction joints and other
points where differential movement may occur, where adjacent sections or branches are
supported by different structural elements, and where the connections terminate with connection
to equipment that is anchored to a different structural element from the one supporting the
connections as they approach equipment. Comply with requirements in Section 211200 "Fire-
Suppression Standpipes,” Section 211313 "Wet-Pipe Sprinkler Systems," and Section 211316
"Dry-Pipe Sprinkler Systems” for piping flexible connections.

ADJUSTING

Adjust isolators after system is at operating weight.

Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height.
After equipment installation is complete, adjust limit stops so they are out of contact during
normal operation.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Tests and Inspections:

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to
authorities having jurisdiction.
2. Schedule test with Owner, through Architect, before connecting anchorage device to

restrained component (unless postconnection testing has been approved), and with at least
seven days' advance notice.

3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary
load-spreading members.

4. Test at no fewer than four of each type and size of installed anchors and fasteners
selected by Architect.

5. Testto 90 percent of rated proof load of device.
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6. Measure isolator restraint clearance.
7. Measure isolator deflection.
8. Verify snubber minimum clearances.

D.  Remove and replace malfunctioning units and retest as specified above.
E.  Units will be considered defective if they do not pass tests and inspections.

F. Prepare test and inspection reports.

END OF SECTION 210548.13

VIBRATION CONTROLS FOR FIRE-SUPPRESSION PIPING AND 210548.13-7
EQUIPMENT



Galveston County Road & Bridge Department Facilities ADDENDUM #007
Page Project No. 418198 October 21, 2020

SECTION 210553 - IDENTIFICATION FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

1.2

1.3

A.

A.

A.

B.

C.

D.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Equipment labels.

2. Warning signs and labels.
3. Pipe labels.

4. Stencils.

5. Valve tags.

6. Warning tags.

ACTION SUBMITTALS

Product Data: For each type of product.

Samples: For color, letter style, and graphic representation required for each identification
material and device.

Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed
content for each label.

Valve Schedules: Valve numbering scheme.

PART 2 - PRODUCTS

2.1

A.

EQUIPMENT LABELS
Metal Labels for Equipment:

1. Material and Thickness: Brass, 0.032 inch, stainless steel, 0.025 inch, aluminum, 0.032
inch or anodized aluminum, 0.032 inch thick, with predrilled holes for attachment
hardware.

2. Letter Color: Black.

Background Color: White.

4. Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

W
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5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering
for greater viewing distances. Include secondary lettering two-thirds to three-fourths the
size of principal lettering.

6.  Fasteners: Stainless-steel rivets or self-tapping screws.

7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), and the
Specification Section number and title where equipment is specified.

Equipment-Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch
bond paper. Tabulate equipment identification number and identify Drawing numbers where
equipment is indicated (plans, details, and schedules) and the Specification Section number and
title where equipment is specified. Equipment schedule shall be included in operation and
maintenance data.

WARNING SIGNS AND LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8
inch thick, with predrilled holes for attachment hardware.

Letter Color: Black.
Background Color: Yellow.
Maximum Temperature: Able to withstand temperatures up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 1/2 inch for
viewing distances up to 72 inches, and proportionately larger lettering for greater viewing
distances. Include secondary lettering two-thirds to three-fourths the size of principal lettering.
Fasteners: Stainless-steel rivets or self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include caution and warning information, plus emergency notification
instructions.

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service and showing flow direction according to ASME A13.1.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of
pipe and to attach to pipe without fasteners or adhesive.
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C.  Self-adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
D.  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.

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.

2. Lettering Size: Size letters according to ASME A13.1 for piping and at least 1/2 inch for
viewing distances up to 72 inches and proportionately larger lettering for greater viewing
distances.

E.  Pipe-Label Colors:
1. Background Color: Safety Red.
2. Letter Color: White.
2.4 STENCILS
A.  Stencils for Piping:

1. Lettering Size: Size letters according to ASME A13.1 for piping and at least 1/2 inch for
viewing distances up to 72 inches and proportionately larger lettering for greater viewing
distances.

2. Stencil Material: Aluminum or Brass.

3. Stencil Paint: Safety Red, exterior, gloss, alkyd enamel or acrylic enamel. Paint may be in
pressurized spray-can form.

4, Identification Paint: White, exterior, alkyd enamel or acrylic enamel. Paint may be in
pressurized spray-can form.

2.5 VALVE TAGS
A.  Description: Stamped or engraved with 1/4-inch letters for piping-system abbreviation and 1/2-
inch numbers.

1. Tag Material: Brass, 0.032 inch, stainless steel, 0.025 inch, aluminum, 0.032 inch or
anodized aluminum, 0.032 inch thick, with predrilled holes for attachment hardware.

2. Fasteners: Brass wire-link chain, beaded chain or S-hook.

3. Valve-Tag Color: Safety Red.

4. Letter Color: White.

B.  Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve

number, piping system, system abbreviation (as shown on valve tag), location of valve (room or
space), normal-operating position (open, closed, or modulating), and variations for
identification. Mark valves for emergency shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.
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2.6 WARNING TAGS
A.  Description: Preprinted or partially preprinted, accident-prevention tags, of plasticized card

stock with matte finish suitable for writing.

1. Size: 3 by 5-1/4 inches minimum.

2. Fasteners: Brass grommet and wire.

3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO
NOT OPERATE."

4, Color: Safety Yellow background with black lettering.

PART 3 - EXECUTION

3.1

A.

32

PREPARATION
Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well

as dirt, oil, grease, release agents, and other substances that could impair bond of identification
devices.

GENERAL INSTALLATION REQUIREMENTS

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be installed.

Coordinate installation of identifying devices with locations of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.

EQUIPMENT LABEL INSTALLATION
Install or permanently fasten labels on each major item of mechanical equipment.

Locate equipment labels where accessible and visible.

PIPE LABEL INSTALLATION

Piping: Painting of piping is specified in Section 099123 "Interior Painting." and
Section 099600 "High-Performance Coatings."

Stenciled Pipe-Label Option: Stenciled labels may be provided instead of manufactured pipe
labels, at Installer's option. Install stenciled pipe labels, complying with ASME A13.1, with
painted, color-coded bands or rectangles on each piping system.

L. Identification Paint: Use for contrasting background.
2. Stencil Paint: Use for pipe marking.
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C.

Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and
plenums; and exterior exposed locations as follows:

1. Near each valve and control device.
2. Near each branch connection excluding short takeoffs. Where flow pattern is not obvious,
mark each pipe at branch.

3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible
enclosures.
4. At access doors, manholes, and similar access points that permit a view of concealed
piping.
5. Near major equipment items and other points of origination and termination.
6.  Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in
areas of congested piping and equipment.
7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.
D.  Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes including
pipes where flow is allowed in both directions.
3.5 VALVE-TAG INSTALLATION
A.  Install tags on valves and control devices in fire-suppression piping systems. List tagged valves
in a valve-tag schedule.
B.  Valve-Tag Application Schedule: Tag valves according to size, shape, and with captions similar
to those indicated in "Valve-Tag Size and Shape" Subparagraph below:
L. Valve-Tag Size and Shape:
a. Wet-Pipe Sprinkler System: 2 inches, round.
3.6 WARNING-TAG INSTALLATION
A.  Write required message on, and attach warning tags to, equipment and other items where
required.
END OF SECTION 210553
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SECTION 210700 - FIRE-SUPPRESSION SYSTEMS INSULATION

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes insulating the following fire protection piping services:

1. Engine coolant piping for remote radiator of engine-driven fire pump.
2. Engine exhaust piping and silencer.

3. Indoor and outdoor equipment.

4. Outdoor piping.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory
and field applied if any).

Shop Drawings:

1. Include plans, elevations, sections, and attachment details.

Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.

Detail attachment and covering of heat tracing inside insulation.

Detail insulation application at pipe expansion joints for each type of insulation.

Detail insulation application at elbows, fittings, flanges, valves, and specialties for each
type of insulation.

Detail removable insulation at piping specialties and equipment connections.

Detail application of field-applied jackets.

Detail application at linkages of control devices.

Detail field application for fire-suppression water storage tanks.

oW

RIS

Samples: For each type of insulation and jacket indicated. Identify each Sample, describing
product and intended use. Sample sizes are as follows:

1. Preformed Pipe Insulation Materials: 12 inches long by NPS 2.
2. Sheet Form Insulation Materials: 12 inches square.

3. Jacket Materials for Pipe: 12 inches long by NPS 2.

4,  Sheet Jacket Materials: 12 inches square.
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1.4

1.5

3. Manufacturer's Color Charts: For products where color is specified, show the full range
of colors available for each type of finish material.

INFORMATIONAL SUBMITTALS

Qualification Data: For qualified Installer.

Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include dates

of tests and test methods employed.

Field quality-control reports.

QUALITY ASSURANCE

Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or another craft training program certified by the Department of Labor, Bureau of
Apprenticeship and Training.

Surface-Burning Characteristics: For insulation and related materials. Comply with ASTM E84;
testing by a qualified testing agency. Identify products with appropriate markings of applicable
testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

Mockups: Before installing insulation, build mockups for each type of insulation and finish
listed below to demonstrate quality of insulation application and finishes. Build mockups in the
location indicated or, if not indicated, as directed by Architect. Use materials indicated for the
completed Work.

1. Piping Mockups:

One 10-foot section of NPS 2 straight pipe.

One each of a 90-degree threaded, welded, and flanged elbow.
One each of a threaded, welded, and flanged tee fitting.

One NPS 2 or smaller valve, and one NPS 2-1/2 or larger valve.
Four support hangers including hanger shield and insert.

One threaded strainer and one flanged strainer with removable portion of
insulation.

One threaded reducer and one welded reducer.

One pressure temperature tap.

One mechanical coupling.

One union.

RN NE <
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1.6 DELIVERY, STORAGE, AND HANDLING

A.  Packaging: Insulation material containers shall be marked by manufacturer with appropriate

ASTM standard designation, type and grade, and maximum use temperature.
1.7 COORDINATION

A.  Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 210529 "Hangers and Supports for Fire-Suppression Piping and Equipment.”

B.  Coordinate clearance requirements with piping Installer for piping insulation application and
with equipment Installer for equipment insulation application. Before preparing piping Shop
Drawings, establish and maintain clearance requirements for installation of insulation and field-
applied jackets and finishes and for space required for maintenance.

C.  Coordinate installation and testing of heat tracing.

1.8 SCHEDULING

A.  Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

B.  Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.

PART 2 - PRODUCTS
2.1 INSULATION MATERIALS

A.  Comply with requirements in "Diesel Engine Exhaust Insulation Schedule"; "Equipment
Insulation Schedule"; "Piping Insulation Schedule, General"; "Indoor Piping Insulation
Schedule"; and "Outdoor, Aboveground Piping Insulation Schedule" articles for where
insulating materials shall be applied.

B.  Products shall not contain asbestos, lead, mercury, or mercury compounds.

C.  Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested in accordance with ASTM C871.

D.  Insulation materials for use on austenitic stainless steel shall be qualified as acceptable in
accordance with ASTM C795.

E.  Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing

process.
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F.  Calcium Silicate: Flat-, curved-, and grooved-block sections of noncombustible, inorganic,
hydrous calcium silicate with a non-asbestos fibrous reinforcement. Comply with ASTM C533,

Type I or Type IL.

1. Prefabricated Fitting Covers: Comply with ASTM C450 and ASTM C585 for dimensions
used in preforming insulation to cover valves, elbows, tees, and flanges.

G.  Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid,
hermetically sealed cells. Comply with ASTM C552.

Block Insulation: Type L.

Preformed Pipe Insulation: Type II, Class 1 without jacket.

Preformed Pipe Insulation: Type II, Class 2 with factory-applied ASJ-SSL.
Special-Shaped Insulation: Type III.

Board Insulation: Type IV.

Factory fabricate shapes in accordance with ASTM C450 and ASTM C585.
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

N AW

H.  Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with
ASTM C534/C534M, Type I for tubular materials and Type Il for sheet materials.

L Mineral-Fiber Board: Mineral or glass fibers bonded with a thermosetting resin. Comply with
ASTM Cé612, TypeIA or Type IB. For equipment applications, provide insulation without
factory-applied jacket, with factory-applied ASJ or with factory-applied FSK jacket. Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article.

J. Mineral-Fiber, Preformed Pipe: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C547.

1. Preformed Pipe Insulation: Type I, Grade A without factory-applied jacket, with factory-
applied ASJ or with factory-applied ASJ-SSL.

2. 850degF.

3. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585.

4.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

K.  Mineral-Fiber, Pipe and Tank: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C1393.

Semirigid board material with factory-applied ASJ or FSK jacket.

Nominal density is 2.5 1b/cu. ft. or more.

Thermal conductivity (k-value) at 100 deg F is 0.29 Btu x in./h x sq. ft. x deg F or less.
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

L B

L.  Phenolic: Preformed pipe insulation of rigid, expanded, closed-cell structure. Comply with
ASTM C1126.

1. Preformed Pipe Insulation: Type HI with factory-applied ASJ.
2. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585.
3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

M.  Polyisocyanurate: Preformed, rigid cellular polyisocyanurate material intended for use as
thermal insulation. Comply with ASTM C591.

1. Preformed insulation with factory-applied ASJ or with factory-applied ASJ-SSL.
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2. Typel or Type IV, except thermal conductivity (k-value) shall not exceed 0.19 Btu x
in/h x sq. ft. x deg F at 75 deg F after 180 days of aging.

3. Flame-spread index shall be 25 or less and smoke-developed index shall be 50 or less for
thickness up to 1 inch as tested in accordance with ASTM E84.

4.  Fabricate shapes in accordance with ASTM C450 and ASTM C585.

5. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

Polyolefin:  Unicellular, polyethylene thermal plastic insulation. Comply with
ASTM C534/C534M or ASTM C1427, Type [, Grade | for tubular materials and Type II,
Grade 1 for sheet materials.

INSULATING CEMENTS

Mineral-Fiber Insulating Cement: Comply with ASTM C195.

Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C196.

Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C449.

ADHESIVES

Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated unless otherwise indicated.

Calcium Silicate Adhesive: Fibrous, sodium-silicate-based adhesive with a service temperature
range of 50 to 800 deg F.

Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no
flammable solvents, with a service temperature range of minus 100 to plus 200 deg F.
Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive.

1. Flame-spread index shall be 25 or less and smoke-developed index shall be 50 or less as
tested in accordance with ASTM E84.

2. Wet Flash Point: Below 0 deg F.

3. Service Temperature Range: 40 to 200 deg F.

4, Color: Black.

Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

Phenolic and Polyisocyanurate Adhesive: Solvent-based resin adhesive, with a service
temperature range of minus 75 to plus 300 deg F.

ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for
bonding insulation jacket lap seams and joints.

MASTICS AND COATINGS

Materials shall be compatible with insulation materials, jackets, and substrates.
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2.5

2.6

2.7

B.

Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services.

1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
2. Service Temperature Range: 0 to plus 180 deg F.

3. Comply with MIL-PRF-19565C, Type 11, for permeance requirements.

4 Color: White.

Vapor-Retarder Mastic, Solvent Based: Suitable for outdoor use on below-ambient services.

l. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
2. Service Temperature Range: Minus 50 to plus 220 deg F.
3. Color: White.

Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.

1. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's
recommended dry film thickness.

2. Service Temperature Range: 0 to plus 180 deg F.

3. Color: White.

LAGGING ADHESIVES
Adhesives shall comply with MIL-A-3316C, Class I, Grade A and shall be compatible with
insulation materials, jackets, and substrates.

1. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over equipment and pipe insulation.

2. Service Temperature Range: 20 to plus 180 deg F.

3. Color: White.

SEALANTS

Materials shall be as recommended by insulation manufacturer and shall be compatible with
insulation materials, jackets, and substrates.

Joint Sealants:

1. Permanently flexible, elastomeric sealant.
2. Service Temperature Range: Minus 150 to plus 250 deg.
3. Color: White or gray.

FSK and Metal Jacket Flashing Sealants:

1. Fire- and water-resistant, flexible, elastomeric sealant.
2. Service Temperature Range: Minus 40 to plus 250 deg F.
3. Color: Aluminum.

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:
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2.8

2.9

2.10

1.  ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C1136, Type L

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C1136, Type L.

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C1136, Type I

FIELD-APPLIED FABRIC-REINFORCING MESH

Woven Glass-Fiber Fabric for Pipe Insulation: Approximately 4 oz./sq. yd. with a thread count
of 10 strands by 10 strands/sq. in. for covering pipe and pipe fittings.

Woven Glass-Fiber Fabric for Equipment Insulation: Approximately 6 oz./sq. yd. with a thread
count of 5 strands by 5 strands/sq. in. for covering equipment.

Woven Polyester Fabric: Approximately 1 o0z./sq. yd. with a thread count of 10 strands by 10
strands/sq. in., in a Leno weave.

FIELD-APPLIED CLOTHS

Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type 1, plain weave, and presized a
minimum of 8 0z./sq. yd.

FIELD-APPLIED JACKETS
Field-applied jackets shall comply with ASTM C1136, Type I unless otherwise indicated.

FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.

Metal Jacket:

1. Aluminum Jacket: Comply with ASTM B209; Alloy 3003, 3005, 3105, or 5005;
Temper H-14.
a. Sheet and roll stock ready for shop or field sizing or factory cut and rolled to size.

. Finish and thickness are indicated in field-applied jacket schedules.
c. Moisture Barrier for Indoor Applications: 1-mil- thick, heat-bonded polyethylene
and kraft paper.
d. Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded polyethylene
and kraft paper.
e. Factory-Fabricated Fitting Covers:

1)  Same material, finish, and thickness as jacket.

2)  Preformed two-piece or gore, 45- and 90-degree, short- and long-radius
elbows.

3)  Tee covers.

4)  Flange and union covers.

5)  Endcaps.

6)  Beveled collars.
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7)  Valve covers.
8)  Field fabricate fitting covers only if factory-fabricated fitting covers are
unavailable.

2, Stainless Steel Jacket: ASTM A240/A240M.

a. Sheet and roll stock ready for shop or field sizing or factory cut and rolled to size.

b. Material, finish, and thickness are indicated in field-applied jacket schedules.

c. Moisture Barrier for Indoor Applications: 1-mil- thick, heat-bonded polyethylene
and kraft paper.

d. Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded polyethylene
and kraft paper.

e. Factory-Fabricated Fitting Covers:

1)  Same material, finish, and thickness as jacket.

2)  Preformed two-piece or gore, 45- and 90-degree, short- and long-radius
elbows.

3)  Teecovers.

4)  Flange and union covers.

5)  End caps.

6)  Beveled collars.

7)  Valve covers.

8)  Field fabricate fitting covers only if factory-fabricated fitting covers are
unavailable.

D.  Self-Adhesive Outdoor Jacket: 60-mil- thick, laminated vapor barrier and waterproofing
membrane for installation over insulation located aboveground outdoors; consisting of a
rubberized bituminous resin on a crosslaminated polyethylene film covered with white
aluminum-foil facing.

2.11 TAPES

A.  ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM Cl1136.

1 Width: 3 inches.

2 Thickness: 11.5 mils.

3. Adhesion: 90 ounces force/inch in width.

4,  Elongation: 2 percent.

5 Tensile Strength: 40 Ibf/inch in width.

6 ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

B.  FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C1136.

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

S -
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C.

2.12

C.

Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

1. Width: 2 inches.

2. Thickness: 3.7 mils.

3. Adhesion: 100 ounces force/inch in width.

4, Elongation: 5 percent.

5. Tensile Strength: 34 1bf/inch in width.

SECUREMENTS

Bands:

1. Stainless Steel: ASTM A240/A240M, Type 304 or Type 316; 0.015 inch thick, 1/2 inch
wide with wing seal or closed seal.

2. Aluminum: ASTM B209; Alloy 3003, 3005, 3105, or 5005; Temper H-14; 0.020 inch
thick, 1/2 inch wide with wing seal or closed seal.

3. Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept

metal bands. Spring size is determined by manufacturer for application.

Insulation Pins and Hangers:

1.

Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to
projecting spindle that is capable of holding insulation, of thickness indicated, securely in
position indicated when self-locking washer is in place.

a.  Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches
square.

b.  Spindle: Copper- or zinc-coated, low carbon steel, Aluminum or Stainless steel,
fully annealed, 0.106-inch- diameter shank; length to suit depth of insulation
indicated.

c. Adhesive: Recommended by hanger manufacturer, Use product with demonstrated

capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle that is
capable of holding insulation, of thickness indicated, securely in position indicated when
self-locking washer is in place.

a. Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.

b. Spindle: Copper- or zinc-coated, low-carbon steel, Aluminum or Stainless steel,
fully annealed, 0.106-inch- diameter shank; length to suit depth of insulation
indicated.

c.  Adhesive-backed base with a peel-off protective cover.

Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- thick,
galvanized-steel, aluminum or stainless steel sheet, with beveled edge sized as required to
hold insulation securely in place, but not less than 1-1/2 inches in diameter.

a. Protect ends with capped self-locking washers incorporating a spring steel insert to
ensure permanent retention of cap in exposed locations.

Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel.
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D.

2.13

A.

B.

Wire: 0.080-inch nickel-copper alloy, 0.062-inch soft-annealed, stainless steel or 0.062-inch
(1.6-mm) soft-annealed, galvanized steel.
CORNER ANGLES

Aluminum Corner Angles: 0.040 inch thick, minimum 1 by 1 inch, aluminum in accordance
with ASTM B209: Alloy 3003, 3005, 3105, or 5005; Temper H-14.

Stainless Steel Corner Angles: 0.024 inch thick, minimum 1 by 1 inch, stainless steel in
accordance with ASTM A240/A240M, Type 304 or Type 316.

PART 3 - EXECUTION

3.1

3.2

A.

B.

A.

B.

C.

D.

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of insulation application.

1. Verify that systems and equipment to be insulated have been tested and are free of
defects.
2. Verify that surfaces to be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean and dry surfaces to receive insulation. Remove materials that will adversely affect
insulation application.

Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to
insulated surfaces as follows:

1. Stainless Steel: Coat 300 series stainless steel with epoxy primer 5 mils thick and epoxy
finish 5 mils thick if operating in a temperature range of between 140 and 300 deg F.
Consult coating manufacturer for appropriate coating materials and application methods
for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 300
deg F with an epoxy coating. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

Coordinate insulation installation with the tradesman installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless steel surfaces, use demineralized water.
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3.3

A.

GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of equipment and piping including fittings, valves, and
specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses
required for each item of equipment and pipe system as specified in insulation system
schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.
Install multiple layers of insulation with longitudinal and end seams staggered.
Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

Keep insulation materials dry during storage, application, and finishing. Replace insulation
materials that get wet.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended in writing by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends attached to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended in writing by
insulation material manufacturer.

4, Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.
Cover circumferential joints with 3-inch- wide strips, of same material as insulation
jacket. Secure strips with adhesive and outward clinching staples along both edges of
strip, spaced 4 inches o.c.
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3.4

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap.
Staple laps with outward clinching staples along edge at 2 inches o.c.

a. For below-ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, in accordance with insulation material manufacturer's
written instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at

ends adjacent to pipe flanges and fittings.

Cut insulation in a manner to avoid compressing insulation more than 25 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches in
similar fashion to butt joints.

For above-ambient services, do not install insulation to the following:

1. Vibration-control devices.

2, Testing agency labels and stamps.
3. Nameplates and data plates.

4, Manholes.

5. Handholes.

6. Cleanouts.

PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

I. Seal penetrations with flashing sealant.
For applications requiring only indoor insulation, terminate insulation above roof surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of
roof flashing.

4, Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Below-Grade Exterior Wall Penetrations; Terminate insulation flush
with sleeve seal. Seal terminations with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.
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1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation inside wall surface

3.5

and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at
least 2 inches.

4, Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 078413 "Penetration Firestopping."

INSTALLATION OF EQUIPMENT AND TANK INSULATION

Mineral-Fiber Pipe and Tank Insulation Installation for Tanks: Secure insulation with adhesive,
anchor pins, and speed washers.

1. Apply adhesives in accordance with manufacturer's recommended coverage rates per unit
area, for 100 percent coverage of surfaces.

2. Groove and score insulation materials to fit as closely as possible to equipment, including

contours. Bevel insulation edges for cylindrical surfaces for tight joints. Stagger end

joints.

Protect exposed corners with secured corner angles.

4, Install adhesively attached or self-sticking insulation hangers and speed washers as
follows:

W)

a. Do not weld anchor pins to ASME-labeled pressure vessels.

b. Select insulation hangers and adhesive that are compatible with service
temperature and with substrate.

c. Maximum anchor-pin spacing is 3 inches from insulation end joints, and 16 inches

o.c. in both directions.

Do not overcompress insulation during installation.

Cut and miter insulation segments to fit curved sides and domed heads of tanks.

Impale insulation over anchor pins and attach speed washers.

Cut excess portion of pins extending beyond speed washers or bend parallel with

insulation surface. Cover exposed pins and washers with tape matching insulation

facing.

@ oo o
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5. Secure each layer of insulation with stainless steel or aluminum bands. Select band

material compatible with insulation materials.
6. Where insulation hangers on equipment and vessels are not permitted or practical and

3.6

where insulation support rings are not provided, install a girdle network for securing
insulation. Stretch prestressed aircraft cable around the diameter of vessel and make taut
with clamps, turnbuckles, or breather springs. Place one circumferential girdle around
equipment approximately 6 inches from each end. Install wire or cable between two
circumferential girdles 12 inches o.c. Install a wire ring around each end and around outer
periphery of center openings, and stretch prestressed aircraft cable radially from the wire
ring to nearest circumferential girdle. Install additional circumferential girdles along the
body of equipment or tank at a minimum spacing of 48 inches o.c. Use this network for
securing insulation with tie wire or bands.

7. Stagger joints between insulation layers at least 3 inches.

Install insulation in removable segments on equipment access doors, manholes,

handholes, and other elements that require frequent removal for service and inspection.

9. Bevel and seal insulation ends around manholes, handholes, ASME stamps, and
nameplates.

10.  For equipment with surface temperatures below ambient, apply mastic to open ends,
joints, seams, breaks, and punctures in insulation.

oo

Flexible Elastomeric Thermal Insulation Installation for Tanks: Install insulation over entire
surface of tanks.

1.  Apply 100 percent coverage of adhesive to surface with manufacturer's recommended
adhesive.
2. Seal longitudinal seams and end joints.

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity unless otherwise indicated.
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from

same material and density as adjacent pipe insulation. Each piece shall be butted tightly
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is
uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. For valves, insulate up to and including the bonnets, valve
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stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with
insulating cement.

Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating
cement. Insulate strainers so strainer basket flange or plug can be easily removed and
replaced without damaging the insulation and jacket. Provide a removable reusable
insulation cover. For below-ambient services, provide a design that maintains vapor
barrier,

Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.

Cover segmented insulated surfaces with a layer of finishing cemient and coat with a
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for
above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

Stencil or label the outside insulation jacket of each union with the word "union." Match
size and color of pipe labels.

C. Insulate instrument connections for pressure gauges, test connections, flow meters, sensors,
switches, and transmitters on insulated pipes, vessels, and equipment. Shape insulation at these
connections by tapering it to and around the connection with insulating cement and finish with
finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform to the
following:

1.

Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe
insulation.

When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union long at least two times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless
steel or aluminum bands. Select band material compatible with insulation and jacket.
Construct removable valve insulation covers in same manner as for flanges, except divide
the two-part section on the vertical center line of valve body.

When covers are made from block insulation, make two halves, each consisting of
mitered blocks wired to stainless steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe
insulation on each side of valve. Fill space between flange or union cover and pipe
insulation with insulating cement. Finish cover assembly with insulating cement applied
in two coats. After first coat is dry, apply and trowel second coat to a smooth finish.
Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

3.7 INSTALLATION OF CALCIUM SILICATE INSULATION

A.  Insulation Installation on Straight Pipes and Tubes:
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1. Secure single-layer insulation with stainless steel bands at 12-inch intervals and tighten
bands without deforming insulation materials.
2. Install two-layer insulation with joints tightly butted and staggered at least 3 inches.
Secure inner layer with wire spaced at 12-inch intervals. Secure outer layer with stainless
steel bands at 12-inch intervals.
3. Apply a skim coat of mineral-fiber, hydraulic-setting cement to insulation surface. When

cement is dry, apply flood coat of lagging adhesive and press on one layer of glass cloth
or tape. Overlap edges at least 1 inch. Apply finish coat of lagging adhesive over glass
cloth or tape. Thin finish coat to achieve smooth, uniform finish.

B. Insulation Installation on Pipe Flanges:

1.
2

4.

Install preformed pipe insulation to outer diameter of pipe flange.

Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of block insulation of same material and
thickness as pipe insulation.

Finish flange insulation same as pipe insulation.

C. Insulation Installation on Pipe Fittings and Elbows:

1.

2,

3.

Install preformed sections of same material as straight segments of pipe insulation when
available.

When preformed insulation sections of insulation are unavailable, install mitered sections
of calcium silicate insulation. Secure insulation materials with wire or bands.

Finish fittings insulation same as pipe insulation.

D. Insulation Installation on Valves and Pipe Specialties:

1.

2.
3.

Install mitered segments of calcium silicate insulation to valve body. Arrange insulation
to permit access to-packing and to allow valve operation without disturbing insulation.
Install insulation to flanges as specified for flange insulation application.

Finish valve and specialty insulation same as pipe insulation.

3.8 INSTALLATION OF CELLULAR-GLASS INSULATION

A.  Insulation Installation on Straight Pipes and Tubes:

1.

2.

Secure each layer of insulation to pipe with wire or bands and tighten bands without
deforming insulation materials.

Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and applicable insulation joint sealant.

For insulation with factory-applied jackets on above-ambient services, secure laps with
outward-clinched staples at 6 inches o.c.

For insulation with factory-applied jackets on below-ambient services, do not staple
longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:
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1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with cut sections of cellular-glass block insulation of
same thickness as pipe insulation.

4, Install jacket material with manufacturer's recommended adhesive, overlap seams at least
1 inch, and seal joints with flashing sealant,

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when
available.
2. When preformed sections of insulation are unavailable, install mitered sections of

cellular-glass insulation. Secure insulation materials with wire or bands.

D.  Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of cellular-glass insulation to valve body.

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

3. Install insulation to flanges as specified for flange insulation application.

39 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

A.  Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

B.  Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as
pipe insulation.

4, Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

C.  Insulation Installation on Pipe Fittings and Elbows:
1. Install mitered sections of pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

D.  Insulation Installation on Valves and Pipe Specialties:

l. Install preformed valve covers manufactured of same material as pipe insulation when
available.
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2. When preformed valve covers are unavailable, install cut sections of pipe and sheet
insulation to valve body. Arrange insulation to permit access to packing and to allow
valve operation without disturbing insulation.
3. Install insulation to flanges as specified for flange insulation application.
4, Secure insulation to valves and specialties and seal seams with manufacturer's

recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

3.10 INSTALLATION OF MINERAL-FIBER INSULATION

A. Insulation Installation on Straight Pipes and Tubes:

1.

2.

Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten
bands without deforming insulation materials.

Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and applicable insulation joint sealant.

For insulation with factory-applied jackets on above-ambient surfaces, secure laps with
outward-clinched staples at 6 inches o.c.

For insulation with factory-applied jackets on below-ambient surfaces, do not staple
longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B.  Insulation Installation on Pipe Flanges:

oy

Install preformed pipe insulation to outer diameter of pipe flange.

Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with mineral-fiber blanket insulation.

Install jacket material with manufacturer's recommended adhesive, overlap seams at least
1 inch, and seal joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:

1.

2.

Install preformed sections of same material as straight segments of pipe insulation when
available.

When preformed insulation elbows and fittings are unavailable, install mitered sections of
pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation
materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:

1.

2,

Install preformed sections of same material as straight segments of pipe insulation when
available.

When preformed sections are unavailable, install mitered sections of pipe insulation to
valve body.

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

Install insulation to flanges as specified for flange insulation application.
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3.11 INSTALLATION OF PHENOLIC INSULATION
A.  General Installation Requirements:

1. Secure single-layer insulation with stainless steel bands at 12-inch intervals and tighten
bands without deforming insulation materials.

2, Install two-layer insulation with joints tightly butted and staggered at least 3 inches.
Secure inner layer with 0.062-inch wire spaced at 12-inch intervals. Secure outer layer
with stainless steel bands at 12-inch intervals.

B. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without
deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and applicable insulation joint sealant.

3. For insulation with factory-applied jackets on above-ambient services, secure laps with
outward-clinched staples at 6 inches o.c.

4, For insulation with factory-applied jackets with vapor retarders on below-ambient
services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive as
recommended by insulation material manufacturer and seal with vapor-barrier mastic and
flashing sealant.

C.  Insulation Installation on Pipe Flanges:

1.  Install preformed pipe insulation to outer diameter of pipe flange.

2 Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of block insulation of same material and
thickness as pipe insulation.

D.  Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed insulation sections of same material as straight segments of pipe
insulation.

E. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed insulation sections of same material as straight segments of pipe
insulation.

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

3. Install insulation to flanges as specified for flange insulation application.

3.12 INSTALLATION OF POLYISOCYANURATE INSULATION
A.  Insulation Installation on Straight Pipes and Tubes:
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3.13

1. Secure each layer of insulation to pipe with tape or bands and tighten without deforming
insulation materials. Orient longitudinal joints between half sections in 3- and 9-o'clock
positions on the pipe.

2. For insulation with factory-applied jackets with vapor barriers, do not staple longitudinal
tabs. Instead, secure tabs with additional adhesive or tape as recommended by insulation
material manufacturer and seal with vapor-barrier mastic.

3. All insulation shall be tightly butted and free of voids and gaps at all joints. Vapor barrier
must be continuous. Before installing jacket material, install vapor-barrier system.

Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.
Make width of insulation section same as overall width of flange and bolts, same
thickness of adjacent pipe insulation, not to exceed 1-1/2-inch thickness.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of polyisocyanurate block insulation of
same thickness as pipe insulation.

Insulation Installation on Fittings and Elbows:
1. Install preformed sections of same material as straight segments of pipe insulation.
Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of polyisocyanurate insulation to valve body.
Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

INSTALLATION OF POLYOLEFIN INSULATION
Insulation Installation on Straight Pipes and Tubes:

1. Seal split-tube longitudinal seams and end joints with manufacturer's recommended
adhesive to eliminate openings in insulation that allow passage of air to surface being
insulated.

Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.

Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of polyolefin sheet insulation of same
thickness as pipe insulation.

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Fittings and Elbows:
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1. Install mitered sections of polyolefin pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to

3.15

eliminate openings in insulation that allow passage of air to surface being insulated.
Insulation Installation on Valves and Pipe Specialties:

1. Install cut sections of polyolefin pipe and sheet insulation to valve body.

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

disturbing insulation.

Install insulation to flanges as specified for flange insulation application.

4. Secure insulation to valves and specialties, and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

W

FIELD-APPLIED JACKET INSTALLATION

Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with
factory-applied jackets.

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.

Where FSK jackets are indicated, install as follows:

1. Draw jacket material smooth and tight.

2. Install lap or joint strips with same material as jacket.

3. Secure jacket to insulation with manufacturer's recommended adhesive.

4, Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at
end joints.

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation

with vapor-barrier mastic.

Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end
joints. Seal with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.

Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof
sealant recommended by insulation manufacturer. Secure jacket with stainless steel bands 12
inches o.c. and at end joints.

FINISHES

Equipment and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint
jacket with paint system identified below and as specified in Section 099113 "Exterior Painting"
and Section 099123 "Interior Painting."
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1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material
and finish coat paint. Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material: Interior, flat, latex-emulsion size.

B.  Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.

C.  Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.

D. Do not field paint aluminum or stainless steel jackets.

3.16 FIELD QUALITY CONTROL
A.  Owner will engage a qualified testing agency to perform tests and inspections.
B.  Engage a qualified testing agency to perform tests and inspections.

C.  Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

D.  Perform tests and inspections with the assistance of a factory-authorized service representative.
E.  Tests and Inspections:

1. Inspect field-insulated equipment, randomly selected by Architect, by removing field-
applied jacket and insulation in layers in reverse order of their installation. Extent of
inspection shall be limited to one location(s) for each type of equipment defined in the
"Equipment Insulation Schedule" Article. For large equipment, remove only a portion
adequate to determine compliance.

2. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing
field-applied jacket and insulation in layers in reverse order of their installation. Extent of
inspection shall be limited to three locations of straight pipe, three locations of threaded
fittings, three locations of welded fittings, two locations of threaded strainers, two
locations of welded strainers, three locations of threaded valves, and three locations of
flanged valves for each pipe service defined in the "Piping Insulation Schedule, General"
Article.

F. Allinsulation applications will be considered defective if they do not pass tests and inspections.

G.  Prepare test and inspection reports.

3.17 DIESEL ENGINE EXHAUST INSULATION SCHEDULE
A.  Indoor and Outdoor, Exposed, Rigid, Engine Exhaust Pipe and Silencer:

1. Calcium Silicate: 4 inches thick.
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3.18 EQUIPMENT INSULATION SCHEDULE
A.  Insulation materials and thicknesses are identified below. If more than one material is listed for
a type of equipment, selection from materials listed is Contractor's option.
B. Insulate indoor and outdoor equipment that is not factory insulated.
C.  Fire-suppression water storage tank insulation shall be one of the following:
1. Cellular Glass: 2 inches thick.
2. Flexible Elastomeric: 1 inch thick.
3. Mineral-Fiber Board: 1 inch thick and 2-Ib/cu. ft. nominal density.
4. Mineral-Fiber Pipe and Tank: 1 inch thick.
5. Polyisocyanurate: 1 inch thick.
6. Polyolefin: 1 inch thick.
- 3.19 PIPING INSULATION SCHEDULE, GENERAL
A.  Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.
B.  Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Indoor fire-suppression piping.
2. Underground piping.
3.20 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
A.  Fire-Suppression Water Piping:
1. All Pipe Sizes: Insulation shall be one of the following:
a. Cellular Glass: 2 inches thick.
b.  Mineral-Fiber Preformed Pipe Insulation, Type I: 2 inches thick.
c. Phenolic: 2 inches thick.
3.21 INDOOR, FIELD-APPLIED JACKET SCHEDULE
A. Install jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.
B.  If more than one material is listed, selection from materials listed is Contractor's option.
C.  Piping, Concealed:
1. None.
D.  Piping, Exposed:
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1. Painted Aluminum, Smooth: 0.016 inch thick.
2. Stainless Steel, Type 304 or Type 316, 0.010 inch thick.
3.22 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A.  Install jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.

B.  If more than one material is listed, selection from materials listed is Contractor's option.

C.  Equipment, Concealed:

1. Painted Aluminum, Smooth: 0.016 inch thick.
2. Stainless Steel, Type 304 or Type 316,: 0.010 inch thick.

D.  Outdoor Exposed Piping:

1. Painted Aluminum, Smooth: 0.016 inch thick.
2. Stainless Steel, Type 304 or Type 316: 0.010 inch thick.

END OF SECTION 210700
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SECTION 210800 - COMMISSIONING OF FIRE SUPPRESSION

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes Cx process requirements for the following fire-suppression systems,
assemblies, and equipment:

1. Water-based fire-suppression systems.
2. Fire-extinguishing systems.

Related Requirements:

1. Section 019113 "General Commissioning Requirements" for general Cx process
requirements and CxA responsibilities.
2. For construction checklists, comply with requirements in various Division 21 Sections

specifying fire-suppression systems, system components, equipment, and products.

DEFINITIONS
Cx: Commissioning, as defined in Section 019113 "General Commissioning Requirements."

CxA: Commissioning Authority, as defined in Section 019113 "General Commissioning
Requirements."

"Systems," "Assemblies," "Subsystems," "Equipment,” and "Components": Where these terms
are used together or separately, they shall mean "as-built" systems, assemblies, subsystems,
equipment, and components.

INFORMATIONAL SUBMITTALS

Qualification Data: For fire-suppression testing technician.

Construction Checklists: Draft construction checklists will be created by CxA for Contractor
review.

Construction Checklists: Material, installation, and performance test checklists for systems,
assemblies, subsystems, equipment, and components to be part of the Cx process and according
to requirements in Section 019113 "General Commissioning Requirements."
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1.5

1. Fire-suppression sprinkler systems, including the following:

Wet-pipe sprinkler piping, fittings, sprinklers, and specialties.
Sleeves and sleeve seals.

Meters and gages.

General-duty and specialty valves.

Hangers and supports.

Heat tracing.

Vibration isolation.

Identification.

Insulation.

SRR SMe a0 o

Test equipment and instrumentation list, identifying the following:

L. Planned Cx application or use.
2. Manufacturer, make, model, and serial number.
QUALITY ASSURANCE

Fire-Suppression Testing Technician Qualifications: Technicians to perform fire-suppression
construction checklist verification tests, construction checklist verification test demonstrations,
Cx tests, and Cx test demonstrations shall have the following minimum qualifications:

1. Journey level or equivalent skill level with knowledge of fire-suppression system,
electrical concepts, and building operations.
2, Minimum three years' experience installing, servicing, and operating systems

manufactured by approved manufacturer.
Testing Equipment and Instrumentation Quality and Calibration:

1. Capable of testing and measuring performance within the specified acceptance criteria.
Be calibrated at manufacturer's recommended intervals with current calibration tags
permanently affixed to the instrument being used.

3. Be maintained in good repair and operating condition throughout duration of use on
Project.

4, Be recalibrated/repaired if dropped or damaged in any way since last calibrated.

Proprietary Test Instrumentation and Tools:

1.  Equipment Manufacturer's Proprietary Instrumentation and Tools: For installed
equipment included in the Cx process, test instrumentation and tools manufactured or
prescribed by equipment manufacturer to service, calibrate, adjust, repair, or otherwise
work on its equipment or required as a condition of equipment warranty, shall comply
with the following:

a. Be calibrated by manufacturer with current calibration tags permanently affixed.

b. Include a separate list of proprietary test instrumentation and tools in operation and
maintenance manuals.

c. Fire-suppression system proprietary test instrumentation and tools become

property of Owner at the time of Substantial Completion.

COMMISSIONING OF FIRE SUPPRESSION 210800 -2



Galveston County Road & Bridge Department Facilities ADDENDUM #007
Page Project No. 418198 October 21, 2020

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

A.

3.2

3.3

3.4

CONSTRUCTION CHECKLISTS

Prepare detailed construction checklists for fire-suppression systems, subsystems, equipment,
and components.

1. Water-based fire-suppression systems, including the following:

a. Wet-pipe sprinkler systems.

2. Fire-extinguishing systems, including the following;:

a. Wet-chemical extinguishing systems.

CONSTRUCTION CHECKLIST REVIEW

Review and provide written comments on draft construction checklists. CxA will create
required draft construction checklists and provide them to Contractor.

Return draft construction checklist review comments within 10 days of receipt.

When review comments have been resolved, the CxA will provide final construction checklists,
marked "Approved for Use, (date)."

Use only construction checklists, marked "Approved for Use, (date)."

Cx TESTING PREPARATION

Certify that fire-suppression systems, subsystems, and equipment have been installed,
calibrated, and started and that they are operating according to the Contract Documents and
approved submittals.

Certify that fire-suppression systems instrumentation and control systems have been completed
and calibrated, that they are operating according to the Contract Documents and approved
submittals, and that pretest set points have been recorded.

Set systems, subsystems, and equipment into operating mode to be tested according to approved
test procedures (for example, normal shutdown, normal auto position, normal manual position,
unoccupied cycle, emergency power, and alarm conditions).

Cx TEST CONDITIONS

Perform tests using design conditions, whenever possible.
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3.5

1. Simulated conditions may, with approval of Architect, be imposed using an artificial load
when it is impractical to test under design conditions. Before simulating conditions,
calibrate testing instruments. Provide equipment to simulate loads. Set simulated
conditions as directed by CxA and document simulated conditions and methods of
simulation. After tests, return configurations and settings to normal operating conditions.

2. Cx test procedures may direct that set points be altered when simulating conditions is
impractical.
3. Cx test procedures may direct that sensor values be altered with a signal generator when

design or simulating conditions and altering set points are impractical.

If tests cannot be completed because of a deficiency outside the scope of the fire-suppression
system, document the deficiency and report it to Architect. After deficiencies are resolved,
reschedule tests.

If seasonal testing is specified, complete appropriate initial performance tests and
documentation and schedule seasonal tests.

Cx TESTS COMMON TO FIRE-SUPPRESSION SYSTEMS

Measure capacities and effectiveness of systems, assemblies, subsystems, equipment, and
components, including operational and control functions, to verify compliance with acceptance
criteria.

Test systems, assemblies, subsystems, equipment, and components operating modes, interlocks,
control responses, responses to abnormal or emergency conditions, and response according to
acceptance criteria.

Coordinate schedule with, and perform Cx activities at the direction of, CxA.

Comply with construction checklist requirements, including material verification, installation
checks, startup, and performance tests requirements specified in Division 21 Sections specifying
fire-suppression systems and equipment.

Provide technicians, instrumentation, tools, and equipment to perform and document the
following:

Construction checklist verification tests.

Construction checklist verification test demonstrations.
Cx tests.

Cx test demonstrations.

F R TR S

Vibration Isolation in Fire-Suppression Systems:

1. Prerequisites: Acceptance of results of construction checklists for vibration control
devices specified in Section 210548.13 "Vibration Controls for Fire-Suppression Piping
and Equipment."

2. Components to Be Tested:

a. Vibration isolation control devices in water-based fire-suppression systems.
b. Structural systems.
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6.

Test Purpose: Evaluate effectiveness of vibration isolation control devices.

Test Conditions: Measure vibration of the facility structure at three locations designated
by Owner's witness while the isolated equipment operates.

Test Conditions: Measure vibration of the facility structure at three locations designated
by Owner's witness at the following operating conditions:

a. Maximum speed.
b. Minimum speed.
c. Critical speed.

Acceptance Criteria: Structure-borne vibration not to exceed specified performance.

G.  Supervision of Fire-Protection Valves in Water-Based Fire-Suppression Systems:

L.

Prerequisites: Acceptance of results of construction checklists for valves specified in the
Sections listed below:

a. Section 210523 "General-Duty Valves for Water-Based Fire Protection Piping."
b. Section 211313 "Wet-Pipe Sprinkler Systems."

Equipment and Systems to Be Tested:

a. Supervised valves in water-based fire-suppression systems.
b. Division 28 fire-detection and -alarm systems.

Test Purpose: Verify generation of supervisory alarm at the fire-alarm control panel in
response to activation of valve supervision device or tamper switch.
Test Conditions:

a. Fire-alarm system operating in normal, automatic mode.
b.  Activate valve supervision devices and tamper switches, one at a time.

Acceptance Criteria: Activation of valve supervision device or tamper switch generates
supervisory alarm at fire-alarm control panel.

END OF SECTION 210800
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SECTION 211119 — FIRE DEPARTMENT CONNECTIONS

PART 1 - GENERAL

1.1

1.2

1.3

A.

A.

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1.  Exposed-type fire-department connections.
2. Flush-type fire-department connections.

3. Yard-type fire-department connections.
ACTION SUBMITTALS

Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for each fire-department connection.

PART 2 - PRODUCTS

2.1

A.
B
C.
D
E

EXPOSED-TYPE FIRE-DEPARTMENT CONNECTION

Standard: UL 405.

Type: Exposed, projecting, for wall mounting.

Pressure Rating: 175 psig minimum.

Body Material: Corrosion-resistant metal.

Inlets: Brass with threads according to NFPA 1963 and matching local fire-department sizes
and threads. Include extension pipe nipples, brass lugged swivel connections, and check devices
or clappers.

Caps: Brass, lugged type, with gasket and chain.

Escutcheon Plate: Round, brass, wall type.

Outlet: Back, with pipe threads.

FIRE DEPARTMENT CONNECTIONS 211119 -1



Galveston County Road & Bridge Department Facilities ADDENDUM #007
Page Project No. 418198 October 21, 2020

L

J.

K.

L.

2.2

m g 0w »

=

= o

—_

z

2.3

oS 0o w »

Number of Inlets: Two.
Escutcheon Plate Marking: Similar to "AUTO SPKR & STANDPIPE."
Finish: Polished chrome plated, Rough brass or bronze or Rough chrome plated.

Outlet Size: NPS 4.

FLUSH-TYPE FIRE-DEPARTMENT CONNECTION

Standard: UL 405.

Type: Flush, for wall mounting.

Pressure Rating: 175 psig minimum.

Body Material: Corrosion-resistant metal.

Inlets: Brass with threads according to NFPA 1963 and matching local fire-department sizes
and threads. Include extension pipe nipples, brass lugged swivel connections, and check devices
or clappers.

Caps: Brass, lugged type, with gasket and chain.

Escutcheon Plate: Rectangular, brass, wall type.

Outlet: With pipe threads.

Body Style: Horizontal or Vertical.

Number of Inlets: Two.

Outlet Location: Back.

Escutcheon Plate Marking: Similar to "AUTO SPKR & STANDPIPE."

Finish: Polished chrome plated, Rough brass or bronze or Rough chrome plated.

Outlet Size: NPS 4.

YARD-TYPE FIRE-DEPARTMENT CONNECTION
Standard: UL 405.

Type: Exposed, freestanding.

Pressure Rating: 175 psig.

Body Material: Corrosion-resistant metal.
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M.

N.

Inlets: Brass with threads according to NFPA 1963 and matching local fire-department sizes
and threads. Include extension pipe nipples, brass lugged swivel connections, and check devices
or clappers.

Caps: Brass, lugged type, with gasket and chain.

Escutcheon Plate: Round, brass, floor type.

Outlet: Bottom, with pipe threads.

Number of Inlets: Two.

Sleeve: Brass.

Sleeve Height: 18 inches.

Escutcheon Plate Marking: Similar to "AUTO SPKR & STANDPIPE."

Finish, Including Sleeve: Polished chrome plated, Rough brass or bronze or Rough chrome
plated.

Outlet Size: NPS 4.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine conditions, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of fire-department connections.
B.  Examine roughing-in for fire-suppression standpipe system to verify actual locations of piping
connections before fire-department connection installation.
C.  Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A.  Install wall-type fire-department connections.
B. Install yard-type fire-department connections in concrete slab support. Comply with
requirements for concrete in Section 033000 "Cast-in-Place Concrete."
C. Install two protective pipe bollards on sides of each fire-department connection. Comply with
requirements for bollards in Section 055000 "Metal Fabrications.”
D.  Install automatic (ball-drip) drain valve at each check valve for fire-department connection.
END OF SECTION 211119
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SECTION 211313 - WET-PIPE SPRINKLER SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Pipes, fittings, and specialties.
Cover system for sprinkler piping.
Specialty valves.

Sprinklers.

Alarm devices.

Manual control stations.

Control panels.

Pressure gauges.

® N LR W=

Related Requirements:

1. Section 211119 "Fire Department Connections" for exposed-, flush-, and yard-type fire
department connections.

2. Section 230523 "General-Duty Valves for Water-Based Fire-Suppression Piping" for
ball, butterfly, check, gate, post-indicator, and trim and drain valves.

DEFINITIONS

Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate at
working pressure of 175-psig maximum.

ACTION SUBMITTALS

Product Data: For each type of product.

l. Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.

Shop Drawings: For wet-pipe sprinkler systems.

1. Include plans, elevations, sections, and attachment details.
2. Include diagrams for power, signal, and control wiring.
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1.5

1.6

1.7

1.8

C.

Delegated-Design Submittal: For wet-pipe sprinkler systems indicated to comply with

performance requirements and design criteria, including analysis data signed and sealed by the

qualified professional engineer responsible for their preparation.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Sprinkler systems, or BIM model, drawn to scale, on which the

following items are shown and coordinated with each other, using input from installers of the

items involved.

Qualification Data: For qualified Installer and professional engineer.

Design Data:

1. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13,
that have been approved by authorities having jurisdiction, including hydraulic

calculations if applicable.

Welding certificates.

Field Test Reports:

1. Indicate and interpret test results for compliance with performance requirements and as
described in NFPA 13. Include "Contractor's Material and Test Certificate for
Aboveground Piping."

2. Fire-hydrant flow test report.

Field quality-control reports.

CLOSEQUT SUBMITTALS

Operation and Maintenance Data: For wet-pipe sprinkler systems and specialties to include in
emergency, operation, and maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with
space for minimum of six spare sprinklers plus sprinkler wrench. Include number of
sprinklers required by NFPA 13 and sprinkler wrench. Include separate cabinet with
sprinklers and wrench for each type of sprinkler used on Project.

QUALITY ASSURANCE

Installer Qualifications:
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1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems
and providing professional engineering services needed to assume engineering
responsibility. Base calculations on results of fire-hydrant flow test.

a. Engineering Responsibility: Preparation of working plans, calculations, and field
test reports by a qualified professional engineer.

B.  Welding Qualifications: Qualify procedures and operators according to 2010 ASME Boiler and
Pressure Vessel Code.
1.9 FIELD CONDITIONS
A.  Interruption of Existing Sprinkler Service: Do not interrupt sprinkler service to facilities

occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary sprinkler service according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of sprinkler
service.
2. Do not proceed with interruption of sprinkler service without Owner's written permission.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

B.  Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with
NFPA 13.

C.  Standard-Pressure Piping System Component: Listed for 175-psig minimum working pressure.

D.  Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design wet-pipe sprinkler systems.

1. Sprinkler system design shall be approved by authorities having jurisdiction.
a. Margin of Safety for Available Water Flow and Pressure: 10 percent, including
losses through water-service piping, valves, and backflow preventers.
b. Sprinkler Occupancy Hazard Classifications:

1) Building Service Areas: Ordinary Hazard, Group 1.

2)  General Storage Areas: Ordinary Hazard, Group 1.

3)  Machine Shops: Ordinary Hazard, Group 2.

4)  Mechanical Equipment Rooms: Ordinary Hazard, Group 1.
5)  Office and Public Areas: Light Hazard.

6)  Repair Garages: Ordinary Hazard, Group 2.

2. Minimum Density for Automatic-Sprinkler Piping Design:
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a. Light-Hazard Occupancy: 0.10 gpm over 1500-sq. ft. area.
b. Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over 1500-sq. ft. area.
c. Ordinary-Hazard, Group 2 Occupancy: 0.20 gpm over 1500-sq. ft. area.

w

Maximum protection area per sprinkler according to UL listing.
4,  Maximum Protection Area per Sprinkler:

Office Spaces: 225 sq. ft.

Storage Areas: 130 sq. ft.

Mechanical Equipment Rooms: 130 sq. ft.

Electrical Equipment Rooms: 130 sq. ft.

Other Areas: According to NFPA 13 recommendations unless otherwise indicated.

oo o

STEEL PIPE AND FITTINGS

Standard-Weight, Black-Steel Pipe: ASTM A53/A53M, Type E. Pipe ends may be factory or
field formed to match joining method.

Black-Steel Pipe Nipples: ASTM A733, made of ASTM A53/A53M, standard-weight, seamless
steel pipe with threaded ends.

Uncoated-Steel Couplings: ASTM A865/A865M, threaded.

Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
Malleable- or Ductile-Iron Unions: UL 860.

Cast-Iron Flanges: ASME 16.1, Class 125.

Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.

1. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch thick,
ASME B16.21, nonmetallic and asbestos free or EPDM rubber gasket.

a. Class 125 and Class 250, Cast-Iron, Flat-Face Flanges: Full-face gaskets.
b.  Class 150 and Class 300, Ductile-Iron or -Steel, Raised-Face Flanges: Ring-type
gaskets.

2. Metal, Pipe-Flange Bolts and Nuts: Carbon steel unless otherwise indicated.
Steel Welding Fittings: ASTM A234/A234M and ASME B16.9.

1. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials
appropriate for wall thickness and chemical analysis of steel pipe being welded.

Grooved-Joint, Steel-Pipe Appurtenances:

1. Pressure Rating: 175-psig minimum.
2. Uncoated Grooved-End Fittings for Steel Piping: ASTM A47/A47M, malleable-iron
casting or ASTM A536, ductile-iron casting, with dimensions matching steel pipe.
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3. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213 rigid pattern,
unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections,
EPDM-rubber gasket, and bolts and nuts.

Steel Pressure-Seal Fittings: UL 213, FM Global-approved, 175-psig pressure rating with steel

housing, rubber O-rings, and pipe stop; for use with fitting manufacturers' pressure-seal tools.

COVER SYSTEM FOR SPRINKLER PIPING

Description: System of support brackets and covers made to protect sprinkler piping.

Brackets: Glass-reinforced nylon.

SPECIALTY VALVES

Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
Pressure Rating:

1. Standard-Pressure Piping Specialty Valves: 175-psig minimum.

Body Material: Cast or ductile iron.

Size: Same as connected piping.

End Connections: Flanged or grooved.

Alarm Valves:
1. Standard: UL 193,

2. Design: For horizontal or vertical installation.

3. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure
gauges, retarding chamber, and fill-line attachment with strainer.

4, Drip cup assembly pipe drain with check valve to main drain piping.

5. Electrical Components, Devices, and Accessories: Listed and labeled as defined in

NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Automatic (Ball Drip) Drain Valves:

1. Standard: UL 1726.

2. Pressure Rating: 175-psig minimum,
3. Type: Automatic draining, ball check.
4, Size: NPS 3/4.

5. End Connections: Threaded.

AIR VENT

Manual Air Vent/Valve:
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I.  Description: Ball valve that requires human intervention to vent air.
2. Body: Forged brass.
3. Ends: Threaded.
4. Minimize Size: 1/2 inch.
5. Minimum Water Working Pressure Rating: 300 psig.

B. Automatic Air Vent:

L.

Vo

Description: Automatic air vent that automatically vents trapped air without human
intervention.

Standard: UL listed or FM Global approved for use in wet-pipe fire sprinkler systems.
Vents oxygen continuously from system.

Float valve to prevent water discharge.

Minimum Water Working Pressure Rating: 175 psig.

C.  Automatic Air Vent Assembly:

1.

Rl o

Description: Automatic air vent assembly that automatically vents trapped air without
human intervention, including Y-strainer and ball valve in a pre-piped assembly.
Standard: UL listed or FM Global approved for use in wet-pipe fire sprinkler system.
Vents oxygen continuously from system.

Float valve to prevent water discharge.

Minimum Water Working Pressure Rating: 175 psig.

2.6 SPRINKLER PIPING SPECIALTIES

A.  Branch Outlet Fittings:

AN

7.

Standard: UL 213.

Pressure Rating: 175-psig.

Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.

Type: Mechanical-tee and -cross fittings.

Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.

Size: Of dimension to fit onto sprinkler main and with outlet connections as required to
match connected branch piping.

Branch Outlets: Grooved, plain-end pipe, or threaded.

B. Flow Detection and Test Assemblies:

Standard: UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
Pressure Rating: 175-psig.

Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test
valve.

Size: Same as connected piping.

Inlet and Outlet: Threaded or grooved.

C. Branch Line Testers:

MBS

Standard: UL 199.

Pressure Rating: 175 psig.
Body Material: Brass.

Size: Same as connected piping.
Inlet: Threaded.
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6. Drain Outlet: Threaded and capped.
7. Branch Outlet: Threaded, for sprinkler,

D.  Sprinkler Inspector's Test Fittings:

Standard: UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
Pressure Rating: 175-psig.

Body Material: Cast- or ductile-iron housing with sight glass.

Size: Same as connected piping.

Inlet and Outlet: Threaded.

Ml

E.  Adjustable Drop Nipples:

Standard: UL 1474,

Pressure Rating: 250-psig.

Body Material: Steel pipe with EPDM-rubber O-ring seals.
Size: Same as connected piping.

Length: Adjustable.

Inlet and Outlet: Threaded.

SR —

F. Flexible Sprinkler Hose Fittings:
1. Standard: UL 1474,

2. Type: Flexible hose for connection to sprinkler, and with bracket for connection to
ceiling grid.

3. Pressure Rating: 175-psig.

4. Size: Same as connected piping, for sprinkler.

2.7 SPRINKLERS
A.  Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
B.  Pressure Rating for Automatic Sprinklers: 175-psig minimum.
C.  Automatic Sprinklers with Heat-Responsive Element:

1. Early-Suppression, Fast-Response Applications: UL 1767.

2. Nonresidential Applications: UL 199.

3. Characteristics: Nominal 1/2-inch orifice with Discharge Coefficient K of 5.6, and for
"Ordinary" temperature classification rating unless otherwise indicated or required by
application.

D.  Sprinkler Finishes: Chrome plated, bronze and painted.

E.  Special Coatings: Wax and corrosion-resistant paint.

F.  Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting
applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with

sprinklers.

1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
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2.8

A.

ALARM DEVICES

Alarm-device types shall match piping and equipment connections.

Electrically Operated Notification Appliances:
Electric Bell:

1.

oo os

Standard: UL 464.

Type: Vibrating, metal alarm bell.

Size: 6-inch diameter.

Voltage: 120 V ac, 60 Hz, 1 phase.

Finish: Red-enamel or polyester powder-coat factory finish, suitable for outdoor
use with approved and listed weatherproof backbox.

Strobe/Horn:

Standard: UL 464.

Tone: Selectable, steady, Temporal-3 (T-3) in accordance with ISO 8201 and
ANSI/ASA S3.41, 2400 Hz, electromechanical, broadband.

Voltage: 120 V ac, 60 Hz.

Effective Intensity: 110 cd.

Finish: Red, suitable for outdoor use with approved and listed weatherproof
backbox. White letters on housing identifying device as for "Fire."

Sign, Integrated: Mount between backbox and strobe/horn with text visible on both
sides, above and below strobe/horn. Housing to be shaped to cover surface-
mounted weatherproof backbox. Sign is to consist of white lettering on red plastic
identifying it as a "Sprinkler Fire Alarm" and instructing viewers to call 911,
police, or fire department.

Water-Flow Indicators:

Standard: UL 346.

Water-Flow Detector: Electrically supervised.

Components: Two single-pole, double-throw circuit switches for isolated alarm and
auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-
adjustable retard element to prevent false signals and tamperproof cover that sends signal
if removed.

Type: Paddle operated.

Pressure Rating: 250 psig.

Design Installation: Horizontal or vertical.

[Un—

4.
5.
6.

Pressure Switches:

Standard: UL 346.

Type: Electrically supervised water-flow switch with retard feature.
Components: Single-pole, double-throw switch with normally closed contacts.
Design Operation: Rising pressure signals water flow.

I.
2.
3.
4.

Valve Supervisory Switches:

Standard: UL 346.
Type: Electrically supervised.

1.
2.
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2.10

3. Components: Single-pole, double-throw switch with normally closed contacts.

4. Design: Signals that controlled valve is in other than fully open position.

5 Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

MANUAL CONTROL STATIONS

Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide" for
hydraulic operation, with union, NPS 1/2 pipe nipple, and bronze ball valve.

Include metal enclosure labeled "MANUAL CONTROL STATION," with operating
instructions and cover held closed by breakable strut to prevent accidental opening.

CONTROL PANELS

Description: Single-area, two-area, or single-area cross-zoned control panel as indicated,
including NEMA ICS 6, Type | enclosure, detector, alarm, and solenoid-valve circuitry for
operation of deluge valves.

1. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide"
when used with thermal detectors and Class A detector circuit wiring,
2. Electrical characteristics are 120-V ac, 60 Hz, with 24-V dc rechargeable batteries.

3. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Manual Control Stations, Electric Operation: Metal enclosure, labeled "MANUAL CONTROL
STATION," with operating instructions and cover held closed by breakable strut to prevent
accidental opening.

Manual Control Stations, Hydraulic Operation: With union, NPS 1/2 pipe nipple, and bronze
ball valve. Include metal enclosure labeled "MANUAL CONTROL STATION," with operating
instructions and cover held closed by breakable strut to prevent accidental opening.

Panels Components:

Power supply.

Battery charger.

Standby batteries.

Field-wiring terminal strip.

Electrically supervised solenoid valves and polarized fire-alarm bell.
Lamp test facility.

Single-pole, double-throw auxiliary alarm contacts.

Rectifier.

PN AN RN -
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2.11 PRESSURE GAUGES

A.  Standard: UL 393.

B.  Dial Size: 3-1/2- to 4-1/2-inch diameter.

C.  Pressure Gauge Range: 0- to 250-psig.

D.  Label: Include "WATER" label on dial face.

PART 3 - EXECUTION

3.1

A.

32

3.3

34

PREPARATION

Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for system
design calculations required in "Quality Assurance" Article.

Report test results promptly and in writing.

SERVICE-ENTRANCE PIPING

Connect sprinkler piping to water-service piping for service entrance to building. Comply with
requirements for exterior piping in Section 211100 "Facility Fire-Suppression Water-Service
Piping" for exterior piping.

Install shutoff valve, pressure gauge, drain, and other accessories indicated at connection to
water-service piping.

Install shutoff valve, check valve, pressure gauge, and drain at connection to water service.

WATER-SUPPLY CONNECTIONS

Connect sprinkler piping to building's interior water-distribution piping. Comply with
requirements for interior piping in Section 221116 "Domestic Water Piping."

Install shutoff valve, pressure gauge, drain, and other accessories indicated at connection to
water-distribution piping.

Install shutoff valve, check valve, pressure gauge, and drain at connection to water supply.

PIPING INSTALLATION

Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general
location and arrangement of piping. Install piping as indicated on approved working plans.
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1. Deviations from approved working plans for piping require written approval from
authorities having jurisdiction. File written approval with Architect before deviating from
approved working plans.

2, Coordinate layout and installation of sprinklers with other construction that penetrates
ceilings, including light fixtures, HVAC equipment, and partition assemblies.

B.  Piping Standard: Comply with NFPA 13 requirements for installation of sprinkler piping.

C.  Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in
pipe sizes.

D.  Install unions adjacent to each valve in pipes NPS 2 and smaller.

E.  Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and
equipment having NPS 2-1/2 and larger end connections.

F. Install "Inspector's Test Connections” in sprinkler system piping, complete with shutoff valve,
and sized and located according to NFPA 13.

G.  Install sprinkler piping with drains for complete system drainage.

H.  Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when
sprinkler piping is connected to standpipes.

L Install automatic (ball drip) drain valve at each check valve for fire-department connection, to
drain piping between fire-department connection and check valve. Install drain piping to and
spill over floor drain or to outside building.

J. Install alarm devices in piping systems.

K. Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with
requirements for hanger materials in NFPA 13. In seismic-rated areas, refer to Section 210548
"Vibration and Seismic Controls for Fire-Suppression Piping and Equipment."

L.  Install pressure gauges on riser or feed main, at each sprinkler test connection, and at top of
each standpipe. Include pressure gauges with connection not less than NPS {/4 (DN §) and with
soft-metal seated globe valve, arranged for draining pipe between gauge and valve. Install
gauges to permit removal, and install where they are not subject to freezing.

Fill sprinkler system piping with water.

N.  Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping."

O. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 210517 "Sleeves and Sleeve Seals for Fire-
Suppression Piping."

P. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with

requirements for escutcheons specified in Section 210518 "Escutcheons for Fire-Suppression
Piping."
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3.5 JOINT CONSTRUCTION
A.  Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings

3.6

that have finish and pressure ratings same as or higher than system's pressure rating for
aboveground applications unless otherwise indicated.

Install unions adjacent to each valve in pipes NPS 2 and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and
equipment having NPS 2-1/2 and larger end connections.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.

Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water
service. Join flanges with gasket and bolts according to ASME B31.9.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.

Twist-Locked Joints: Insert plain end of steel pipe into plain-end-pipe fitting. Rotate retainer
lugs one-quarter turn or tighten retainer pin.

Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes
and welding operators according to "Quality Assurance" Article.

1. Shop weld pipe joints where welded piping is indicated. Do not use welded joints for
galvanized-steel pipe.

Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and
grooved-end fittings according to AWWA C606 for steel-pipe joints.

Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and
grooved-end fittings according to AWWA C606 for steel-pipe grooved joints.
Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both
piping systems.

INSTALLATION OF COVER SYSTEM FOR SPRINKLER PIPING

Install cover system, brackets, and cover components for sprinkler piping according to
manufacturer's "Installation Manual" and NFPA 13 for supports.
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3.7

A.

3.8

39

3.10

VALVE AND SPECIALTIES INSTALLATION

Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls,
and specialties according to NFPA 13 and authorities having jurisdiction.

Install listed fire-protection shutoff valves supervised open, located to control sources of water
supply except from fire-department connections. Install permanent identification signs
indicating portion of system controlled by each valve.

Install check valve in each water-supply connection. Install backflow preventers instead of
check valves in potable-water-supply sources.

Specialty Valves:

1. Install valves in vertical position for proper direction of flow, in main supply to system.

2. Install alarm valves with bypass check valve and retarding chamber drain-line
connection.

3. Install deluge valves in vertical position, in proper direction of flow, and in main supply
to deluge system. Install trim sets for drain, priming level, alarm connections, ball drip
valves, pressure gauges, priming chamber attachment, and fill-line attachment.

Air Vent:

1. Provide at least one air vent at high point in each wet-pipe sprinkler system in accordance
with NFPA 13 requirements. Connect vent into top of fire sprinkler piping.

2. Provide dielectric union for dissimilar metals, ball valve, and strainer upstream of
automatic air vent.

SPRINKLER INSTALLATION

Install sprinklers in suspended ceilings in center of narrow dimension of acoustical ceiling
panels.

Install sprinklers into flexible, sprinkler hose fittings, and install hose into bracket on ceiling
grid.
IDENTIFICATION

Install labeling and pipe markers on equipment and piping according to requirements in
NFPA 13.

Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 260553 "Identification for Electrical Systems."

FIELD QUALITY CONTROL

Perform the following tests and inspections with the assistance of a factory-authorized service
representative:
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1.

2.

Nowns

Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest
until no leaks exist.

Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance"
Chapter.

Energize circuits to electrical equipment and devices.

Coordinate with fire-alarm tests. Operate as required.

Coordinate with fire-pump tests. Operate as required.

Verify that equipment hose threads are same as local fire department equipment.

B.  Sprinkler piping system will be considered defective if it does not pass tests and inspections.

C.  Prepare test and inspection reports.

3.11 CLEANING

A,  Clean dirt and debris from sprinklers.

B.  Only sprinklers with their original factory finish are acceptable. Remove and replace any
sprinklers that are painted or have any other finish than their original factory finish.

3.12 DEMONSTRATION

A.  Train Owner's maintenance personnel to adjust, operate, and maintain specialty valves.

3.13 PIPING SCHEDULE

A.  Piping between Fire Department Connections and Check Valves: Standard-weight steel pipe
with threaded ends, cast-iron threaded fittings, and threaded or grooved ends, grooved-end
fittings, grooved-end-pipe couplings, and grooved joints.

B.  Sprinkler specialty fittings may be used, downstream of control valves, instead of specified
fittings.

C.  Standard-pressure, wet-pipe sprinkler system shall be one of the following:

1.

2.

Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron threaded
fittings; and threaded joints.

Standard-weight, black-steel pipe with plain ends; uncoated, plain-end-pipe fittings; and
twist-locked joints.

Standard-weight, black-steel pipe with cut- or roll-grooved ends; uncoated, grooved-end
fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
Standard-weight, black-steel pipe with plain ends; steel welding fittings; and welded
joints.
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3.14 SPRINKLER SCHEDULE

A.  Use sprinkler types in subparagraphs below for the following applications:
1. Rooms without Ceilings: Upright sprinklers.
2. Rooms with Suspended Ceilings: Concealed sprinklers.
3. Special Applications: Extended-coverage, flow-control, and quick-response sprinklers

where indicated and combustible concealed space sprinklers.

B.  Provide sprinkler types in subparagraphs below with finishes indicated.
1.  Concealed Sprinklers: Rough brass, with factory-painted white cover plate.
2. Upright Pendent Sprinklers: Chrome plated in finished spaces exposed to view; rough

bronze in unfinished spaces not exposed to view; wax coated where exposed to acids,
chemicals, or other corrosive fumes.

END OF SECTION 211313
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SECTION 230900 — HVAC Automation and Control
PART 1-GENERAL
1.0 GENERAL REQUIREMENTS
1.1 Conform to all, “Mechanical General Provisions”.
1.2 The "provide" in this Division shall be interpreted as "supply and install".

1.3 Provide all required adapters between metric and imperial components.

1.4 All equipment and material to be new, UL listed and BacNet certified, manufactured to minimum standard

quoted including additional specified requirements.

1.5 Where there is no alternative to supply equipment that is not listed, submit such equipment to Engineer for

special inspection and obtain approval before delivery of equipment to site.

1.6 Use new products the manufacturer is currently manufacturing and selling for use in new installations. Do not
use this installation as a product test site unless explicitly approved in writing by the owner. Spare parts shali

be available for at least ten years after completion of this contract.
1.7 Use material and equipment available from a regular production by manufacturer concerned.

2.0 WORK INCLUDED

2.1 Owner has standardized Building Automation Systems utilizing native BACnet, system and application

controllers. Extend the existing Framework as detailed herein.

2.2 The system shall support standard Web browser access via the Owner's Intranet/Internet. It shall support
a minimum of 100 simultaneous users with the ability to access the graphical data and real time vailues

simultaneously. (Refer to Section 7.16)

2.3 Provide an open protocol Building Automation System (BAS) incorporating Direct Digital Control (DDC),
equipment monitoring, and control consisting of: A PC based Operator Work Station (OWS) with colour
graphic data displays; Microcomputer based Building Controllers (BCs) and Microcomputer based Advanced
Application Controllers (AACs) and Application Specific Controllers (ASCs) interfacing directly with sensors,

actuators and environmental delivery systems (i.e., HVAC units, boilers, chillers, lighting systems, etc.);
electric controls and mechanical devices for all items indicated on drawings described herein including

dampers, valves, panels and compressed air plant.

2.4 Owner has standardized the use of Direct Digital Controllers (DDC) and End Devices. No NEW pneumatic
control devices shall be connected or incorporated into the BAS network. It applies to new installations

as well as retrofit applications.

2.5 Open Protocols by definition are to be BACnet (ASHRAE Standard 135 — Annex J)only.

2.6 Provide BAS controllers (BCs, AACs and ASCs) based on native BACnet (ASHRAE Standard 135 ~Annex J)

protocols.

2.7 Provide submittals, data entry, electrical installation, programming, startup, test and validation acceptance

documentation, and system warranty.

3.0 WORK BY OTHERS

HVAC Automation and Controls
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3.1 Access doors and setting in place of valves, flow meters, water pressure and differential taps, flow switches,
thermal wells, dampers, air flow stations, and current transformers shall be by others.

4.0 QUALITY ASSURANCE
4.1 Codes and Approvals:

411 Work, materials, and equipment shall comply with the National Electrical Code, ANSI/ASHRAE
135-2004; Data Communication Protocol for Building Automation and Control Systems
(BACnet) and Authorities having jurisdiction over this work. All devices shall be UL or FM listed
and labeled for the specific use, application and environment to which they are applied.

4.1.2 The BAS shall comply with NFPA 90A Air Conditioning and 80B Warm Air Heating, Air
Conditioning.

4.1.3 All electronic equipment shall conform to the requirements of UL for electromagnetic emissions
standards and placed in approved locations such that it does not interfere with building equipment
or computers.

4.2 Provide satisfactory operation without damage at 110% above and 85% below rated voltage and at 3 hertz
variation in line frequency. Provide static, transient, and short circuit protection on all inputs and outputs.
Communication lines shall be protected against incorrect wiring, static transients and induced magnetic
interference. Bus connected devices shall be AC coupled, or equivalent so that any single device failure will
not disrupt or halt bus communication.

5.0 ABBREVIATIONS AND SYMBOLS

5.1 All letter symbols and engineering unit abbreviations utilized in information displays ANSI/ISA S5.5 and
printouts shall conform to ANSI 710.19/IEEE 260-letter symbols for Sl and certain other units of
measurement.

5.2 Specification Nomenclature - Acronyms used in this specification are as follows:

AAC  Advanced Application Controller
ASC  Application Specific Controller
BAS  Building Automation System

BC Building Controller

BiBB BACnet Interoperability Building Blocks

DDC  Direct Digital Controls

GUI  Graphical User Interface

HTTP Hyper Text Transfer Protocol

LAN  Local Area Network

ODBC Open Database Connectivity protocol

OOT Object Oriented Technology

OPC  Object linking and embedding for Process Control
OWS Operator Workstation

PDA  Personnel Data Assistant device

PICS Protocol Implementation Conformance Statement
PWS Portable Workstation

SNVTS Standard Network Variables Types

SQL  Standard Query Language

TCP/IP Transmission Control Protocol / internet Protocol

TCU  Terminal Control Unit

WAN  Wide Area Network

WAP  Wireless Application Protocol device

WBI  Web Browser Interface

HVAC Automation and Controls
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XML  Extensible Markup Language
XIF External Interface Files

6.0 APPROVED CONTROL SYSTEMS

6.1

6.2

6.3

Authorized dealers or distributors of the following controls system.
6.1.1 CLIMATEC or equal
BAS Systems Integration:

6.21 System must be open protocol and integrated with all existing and the possibility of
future integration by any BacNet compliant device as stated above.

Installer and Manufacturer Qualifications

6.3.1 Installer shall have an established working relationship with Control System Manufacturer

6.2.2 Installer shall have successfully completed Control System Manufacturer's control system
fraining. Upon request, Installer shall present record of compieted training including course
outlines.

6.2.3 It is the intent of this specification to define an open protocol state-of-the-art distributed
computerized Building Management and Control System which is user friendly, has known
reliability, is extremely responsive, and which is to be designed, installed, implemented, and
supported by a local office of approved bidders.

6.2.4 BAS contractor shall provide three locations of successful installations of similar open protocol
computer-based systems. Sites provided must consist of more than 150 hardware inputs/outputs.
Project sites must be local to the location of this project.

7.0 SYSTEM DESIGN

71

7.2

7.3

7.4

The system shall consist of a network of Building Controllers (BC), Advanced Application Controllers (AAC),
Application Specific Controllers (ASC), and Smart Actuators (SA). Every device in the system which executes
control logic and directly controls HVAC equipment must conform to a standard BACnet Device profile as
specified in ANSI/ASHRAE 135-2004, BACnet Annex L. Unless otherwise specified, hardwired actuators and
sensors may be used in lieu of BACnet Smart Actuators and Smart Sensors.

Systems utilizing gateways will not be considered. A gateway device is considered to be a device where only
mapping of system points from one protocol to another occurs. A gateway device cannot perform higher-level
energy management functions such as Outdoor Air Optimization, Electrical Demand Limiting and the like.

The Building Automation System software shall employ object-oriented technology (OOT) for representation
of all data and control devices within the system. The supplied system must incorporate the ability to access
all data using standard Web browsers without requiring proprietary operator interface and configuration
programs. An Open Database Connectivity (ODBC) or Structured Query Language (SQL) compliant server
database is required for all system database parameter storage. This data shall reside on a BAS server for
all database access. Systems requiring proprietary database and user interface programs shall not be
acceptable.

Ahierarchical topology is required to assure reasonable system response times and to manage the flow and
sharing of data without unduly burdening the customer’s internal Intranet network. Systems employing a flat
single tiered architecture shall not be acceptable. Maximum acceptable response time from any alarm
occurrence (at the point of origin) to the point of annunciation shall not exceed 5 seconds for network
connected user interfaces. Maximum acceptable response time from any alarm occurrence (at the point of
origin) to the point of annunciation shall not exceed 60 seconds for remote or dial-up connected user

HVAC Automation and Controls
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interfaces.
8.0 BACnhet.

8.1 Building Controllers (BCs). Each BC shall conform to BACnet Building Controller (B-BC) device profile as
specified in ANSI/ASHRAE 135-2004, BACnet Annex L and shall be listed as a certified B-BC in the BACnet
Testing Laboratories (BTL) Product Listing.

8.2 Advanced Application Controllers (AACs). Each AAC shall conform to BACnet Advanced Application
Controller (B-AAC) device profile as specified in ANSI/ASHRAE 135-2004, BACnet Annex L and shall be listed
as a certified B-AAC in the BACnet Testing Laboratories (BTL) Product Listing.

8.3 Application Specific Controllers (ASCs). Each ASC shall conform to BACnet Application Specific Controller (B-
ASC) device profile as specified in ANSI/ASHRAE 135-2004, BACnet Annex L and shall be listed as a certified
B-ASC in the BACnet Testing Laboratories (BTL) Product Listing.

8.4 Smart Actuators (SAs). Each SA shall conform to BACnet Smart Actuator (B-SA) device profile as specified in
ANSI/ASHRAE 135-2004, BACnet Annex L and shall be listed as a certified B-SA in the BACnet Testing
Laboratories (BTL) Product Listing.

8.5 Smart Sensors (SSs). Each SS shall conform to BACnet Smart Sensor (B-SS) device profile as specified in
ANSI/ASHRAE 135-2004, BACnet Annex L and shall be listed as a certified B-SS in the BACnet Testing
Laboratories (BTL) Product Listing.

8.6 BACnet Communication.
8.6.1 Each BC shall reside on or be connected to a BACnet network using ISO 8802-3 (Ethernet)
Data Link/Physical layer protocol and BACnet/IP addressing.

8.6.2 BACnet routing shall be performed by BCs or other BACnet device routers as necessary to
connect BCs to networks of AACs and ASCs.

8.6.3 Each AAC shall reside on a BACnet network using 1SO 8802-3 (Ethernet) Data Link/Physical
layer protocol with BACnet/IP addressing, or it shall reside on a BACnet network using the
MS/TP Data Link/Physical layer protocol.

8.6.4 Each ASC shall reside on a BACnet network using the MS/TP Data Link/Physical layer
protocol.

8.6.5 Each SA shall reside on a BACnet network using the MS/TP Data Link/Physical layer protocol.

8.6.6 Each SS shall reside on a BACnet network using ISO 8802-3 (Ethernet) Data Link/Physical
layer protocol with BACnet/IP addressing, or it shall reside on a BACnet network using MS/TP
Data Link/Physical layer protocol.

9.0 COMMUNICATION

9.1 Service Port. Each controller shall provide a service communication port for connection to a Portable
Operator's Terminal. Connection shall be extended to space temperature sensor ports where shown
on drawings.

9.2 Signal Management. BC and ASC operating systems shall manage input and output communication
signals to allow distributed controllers to share real and virtual object information and to aliow for
central monitoring and alarms.

9.3 Data Sharing. Each BC and AAC shall share data as required with each networked BC and AAC.

94 Stand-Alone Operation. Each piece of equipment specified in the sequence of operation shall be
controlied by a single controller to provide stand-alone control in the event of communication failure.

HVAC Automation and Controls
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10.0

12.0

13.0

14.0

15.0

All I/O points specified for a piece of equipment shall be integral to its controller. Provide stable and
reliable stand-aione control using default values or other method for values normally read over the
network.

ENVIRONMENT
Controller hardware shall be suitable for anticipated ambient conditions.

10.1  Controllers used outdoors or in wet ambient conditions shall be mounted in waterproof enclosures and
shall be rated for operation at -20°F to 140°F.

10.2  Controllers used in conditioned space shall be mounted in dust-protective enclosures and shall be
rated for operation at 32°F to 120°F.

REAL-TIME CLOCK

11.1  Controllers that perform scheduling shall have a real-time clock.

SERVICEABILITY
12.1  Controllers shall have diagnostic LEDs for power, communication, and processor.

12.2  Wires shall be connected to a field-removable modular terminal strip or to a termination card
connected by a ribbon cable.

12.3  Each BC and AAC shall continually check its processor and memory circuit status and shall generate
an alarm on abnormal operation. System shall continuously check controller network and generate
alarm for each controller that fails to respond.

MEMORY
13.1 Controller memory shall support operating system, database, and programmingrequirements.

13.2  Each BC and AAC shall retain BIOS and application programming for at feast 72 hours in the event of
power loss.

13.3  Each ASC and SA shall use nonvolatile memory and shall retain BIOS and application programming
in the event of power loss. System shall automatically download dynamic control parameters following
power [oss.

IMMUNITY TO POWER AND NOISE

14,1  Controllers shail be able to operate at 90% to 110% of nominal voltage rating and shall perform an
orderly shutdown below 80% nominal voltage. Operation shall be protected against electrical noise of
5 to 120 Hz and from keyed radios up to 5 W at 3 ft.

POWERFAIL RESTART

15.1 In the event of the loss of normal power, there shall be an orderly shutdown of all controllers to
prevent the loss of database or operating system software. Non-volatile memory shall be
incorporated for all controller configuration data, and battery back-up shall be provided to support the
real-time clock and all volatile memory for a minimum of 72 hours.

15.2  Upon restoration of normal power, the controller shall automatically resume full operation without manual
intervention. The controllers shall incorporate random start sequences to ensure a power spike does not
result.

15.3  Controller memory shall not be lost during a power failure.

15.4  The user shall have the capability of loading or re-loading all software via the OWS or the local terminal

HVAC Automation and Controls
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16.0

17.0

18.0

port.

DYNAMIC DATA ACCESS

16.1

All operator devices, either network resident or connected via dial-up modems, shall have the ability to
access all point status and application report data, or execute control functions for any and all other
devices via the local area network. Access to data shall be based upon logical identification of
building equipment.

INPUT AND OUTPUT INTERFACE

171
17.2

17.3

17.4

17.5

17.6

17.7

17.8

17.9

General. Hard-wire input and output points to BCs, AACs, ASCs, or SAs.

Protection. Shorting an input or output point to itseif, to another point, or to ground shall cause no
controller damage. Input or output point contact with up to 24 V for any duration shall cause no
controller damage.

Binary Inputs. Binary inputs shall monitor the on and off signal from a remote device. Binary inputs
shall provide a wetting current of at least 12 mA and shall be protected against contact bounce and
noise. Binary inputs shall sense dry contact closure without application of power external to the
controller.

Pulse Accumulation Inputs. Pulse accumulation inputs shall conform to binary input requirements and
shall accumulate up to 10 pulses per second.

Analog Inputs. Analog inputs shall monitor low-voltage (0-10 Vdc), current (4-20 mA), or resistance
(thermistor or RTD) signals. Analog inputs shail be compatible with and field configurable to
commonly available sensing devices.

Binary Outputs. Binary outputs shall send an on-or-off signal for on and off control. Building Controller
binary outputs shall have three-position (on-off-auto) override switches and status lights. Outputs shall
be selectable for normally open or normally closed operation.

Analog Outputs. Analog outputs shall send a modulating 0-10 Vdc or 4-20 mA signal as required to
properly control output devices. Each Building Controller analog output shall have a two-position
(auto-manual) switch, a manually adjustable potentiometer, and status lights. Analog outputs shall not
drift more than 0.4% of range annually.

Tri-State Outputs. Control three-point floating electronic actuators without feedback with tri-state
outputs (two coordinated binary outputs). Tri-State outputs may be used to provide analog output
control in zone control and terminal unit control applications such as VAV terminal units, duct-mounted
heating coils, and zone dampers.

Universal Inputs and Outputs. Inputs and outputs that can be designated as either binary or analog in
software shall conform to the provisions of this section that are appropriate for their designated use.

POWER SUPPLIES AND LINE FILTERING

18.1

Power Supplies: Control transformers shall be UL listed. Furnish Class 2 current-limiting type or
furnish over-current protection in primary and secondary circuits for Class 2 service in accordance
with CEC requirements. Limit connected loads to 80% of rated capacity.

18.1.1 DC power supply output shall match output current and voltage requirements. Unit shall be
full-wave rectifier type with output ripple of 5.0 mV maximum peak-to-peak. Regulation shall
be 1.0% line and load combined, with 100-microsecond response time for 50% load changes.

Unit shall have built-in over-voltage and over-current protection and shall be able to withstand
150% current overload for at least three seconds without trip-out or failure.
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18.1.2 Unit shall operate between 32°F and 120°F. EM/RF shall meet FCC Class B and VDE 0871
for Class B and MILSTD 810C for shock and vibration.

18.1.3 Line voltage units shall be UL recognized and listed.

18.2  Power Line Filtering.

18.2.1 Provide internal or external transient voltage and surge suppression for workstations and
controllers. Surge protection shall have:

18.2.1.1  Dielectric strength of 1000 V minimum

18.2.1.2 Response time of 10 nanoseconds or less

18.2.1.3 Transverse mode noise attenuation of 65 dB or
greater

18.2.1.4 Common mode noise attenuation of 150 dB or greater at 40-100 Hz

19.0  AUXILIARY CONTROL DEVICES

19.1 Electric Damper and Valve Actuators.

19.1.1 Stall Protection. Mechanical or electronic stall protection shall prevent actuator damage
throughout the actuator's rotation.

19.1.2 Spring-return Mechanism. Actuators used for power-failure and safety applications shall have
an internal mechanical spring-return mechanism or an uninterruptible power supply (UPS).

19.1.3 Signal and Range. Proportional actuators shall accept a 0-10 Vdc or a 0-20 mA control signal
and shall have a 2-10 Vdc or 4-20 mA operating range. (Floating motor actuators may be
substituted for proportional actuators in terminal unit applications as described in paragraph
16.8)

18.1.4 Wiring. 24 Vac and 24 Vdc actuators shall operate on Class 2 wiring.

19.1.56 Manual Positioning. Operators shall be able to manually position each actuator when the
actuator is not powered. Non-spring-return actuators shall have an external manual gear
release. Spring-return actuators with more than 60 in.-Ib torque capacity shall have a manual
crank.

19.2  Binary Temperature Devices.

19.2.1 Low-Voltage Space Thermostats. Low-voltage space thermostats shall be 24 V, bimetal-
operated, mercury-switch type, with adjustable or fixed anticipation heater, concealed setpoint
adjustment, 55°F-85°F setpoint range, 2°F maximum differential, and vented ABS plastic
cover.

19.2.2 Line-Voltage Space Thermostats. Line-voltage space thermostats shall be bimetal-actuated,
open-contact type or bellows-actuated, enciosed, snap-switch type or equivalent solid-state
type, with heat anticipator, UL listing for electrical rating, concealed setpoint adjustment, 55°F-
85°F setpoint range, 2°F maximum differential, and vented ABS plastic cover.

19.2.3 Low-Limit Thermostats. Low-limit airstream thermostats shall be UL listed, vapor pressure
type. Element shall be at least 6 m (20 ft) long. Element shall sense temperature in each 1 ft
section and shall respond to lowest sensed temperature. Low-limit thermostat shall be
manual reset only.
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19.3  Temperature Sensors

19.3.1 Type. Temperature sensors shall be Resistance Temperature Device (RTD) or thermistor
(10K).

19.3.2 Duct Sensors. Duct sensors shall be single point or averaging. Averaging sensors shall be a
minimum of 5 ft in length per 10 ft 2 of duct cross-section.

19.3.3 Immersion Sensors. Provide immersion sensors with a separable stainless steel well. Well
pressure rating shall be consistent with system pressure it will be immersed in. Well shall
withstand pipe design flow velocities.

19.3.4 Space Sensors. Space sensors shall have setpoint adjustment, override switch, display, and
communication port.

19.3.5 Differential Sensors. Provide matched sensors for differential temperature measurement.
19.4  Humidity Sensors.

18.4.1 Differential Sensors. Provide matched sensors for differential temperature measurement.

19.4.2 Duct and room sensors shall have a sensing range of 20%-80%.

19.4.3 Duct sensors shall have a sampling chamber.

19.4.4 Outdoor air humidity sensors shall have a sensing range of 20%-95% RH and shall be
suitable for ambient conditions of 40°F-170°F.

19.4.5 Humidity sensors shall not drift more than 1% of full scale annually.

19.5  Flow Switches. Flow-proving switches shall be paddle (water service only) or differential pressure type
(air or water service). Switches shall be UL listed, SPDT snap-acting, and pilot duty rated (125 VA
minimum).

19.5.1 Paddle switches shall have adjustabie sensitivity and NEMA 1 enclosure unless otherwise
specified.

19.5.2 Differential pressure switches shall have scale range and differential suitable for intended
application and NEMA 1 enclosure uniess otherwise specified.

19.6  Relays.

19.6.1 Control Relays. Control relays shall be plug-in type, UL listed, and shall have dust cover and
LED "energized" indicator. Contact rating, configuration, and coil voltage shall be suitable for
application.

19.6.2 Time Delay Relays. Time delay relays shall be solid-state plug-in type, UL listed, and shall
have adjustable time delay. Delay shall be adjustable +100% from setpoint shown. Contact
rating, configuration, and coil voltage shall be suitable for application. Provide NEMA 1
enclosure for relays not installed in local control panel.

19.7  Override Timers.

19.7.1 Unless implemented in control software, override timers shall be spring-wound line voltage,
UL Listed, with contact rating and configuration required by application. Provide 0-6 hour
calibrated dial unless otherwise specified. Flush mount timer on local control panel face or
where shown.

19.8  Current Transmitters.
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19.9

19.10

18.11

19.12

19.13

19.14

19.8.1 AC current transmitters shall be self-powered, combination split-core current transformer type
with built-in rectifier and high-gain servo amplifier with 4-20 mA two-wire output. Full-scale unit
ranges shall be 10 A, 20 A, 50 A, 100 A, 150 A, and 200 A, with internal zero and span
adjustment. Unit accuracy shall be +1% full-scale at 500-ohm maximum burden.

19.8.2 Transmitter shall meet or exceed ANSI/ISA S50.1 requirement and shall be UL/CSA
recognized.

19.8.3 Unit shall be split-core type for clamp-on installation on existing wiring.
Current Transformers.

19.9.1 AC current transformers shall be UL/CSA recognized and shall be completely encased
(except for terminals) in approved plastic material.

19.9.2 Transformers shall be available in various current ratios and shall be selected for +1%
accuracy at 5 A full-scale output.

19.9.3 Use fixed-core transformers for new wiring installation and split-core transformers for existing
wiring installation.

Voltage Transmitters.

19.10.1 AC voltage transmitters shall be self-powered single-loop (two-wire) type, 4-20 mA output with
zero and span adjustment.

19.10.2 Adjustable full-scale unit ranges shall be 100-130 Vac, 200-250 Vac, 250-330 Vac, and 400-
600 Vac. Unit accuracy shall be +1% full-scale at 500-ohm maximum burden.

19.10.3 Transmitters shall meet or exceed ANSI/ISA S50.1 requirement and shall be UL/CSA
recognized at 600 Vac rating.

Voltage Transformers.

19.11.1 AC voltage transformers shall be UL/CSA recognized, 600 Vac rated, and shall have built-in
fuse protection.

19.11.2 Transformers shall be suitable for ambient temperatures of 40°F-130°F and shall provide
10.5% accuracy at 24 Vac and 5 VAload.

19.11.3 Windings (except for terminals) shall be completely enclosed with metal orplastic.
Power Monitors.

19.12.1 Power monitors shall be three-phase type and shall have three-phase disconnect and shorting
switch assembly, UL listed voltage transformers, and UL listed split-core current transformers.

19.12.2 Power monitors shall provide selectable output: rate pulse for kWh reading or 4-20 mA for kW
reading. Power monitors shall operate with 5 A current inputs and maximum error of £2% at
1.0 power factor or +2.5% at 0.5 power factor.

Current Switches.

19.13.1 Current-operated switches shall be self-powered, solid-state with adjustable trip current.
Select switches to match application current and DDC system outputrequirements.

Pressure Transducers.

19.14.1 Transducers shall have linear output signal and field-adjustable zero and span.
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19.14.2 Continuous operating conditions of positive or negative pressure 50% greater than calibrated
span shall not damage transducer sensing elements.

19.14.3 Water pressure transducer diaphragm shall be stainless steel with minimum proof pressure of
1000 kPa (150 psi). Transducer shall have 4-20 mA output, suitable mounting provisions, and
block and bleed valves.

19.14.4 Water differential pressure transducer diaphragm shall be stainless steel with minimum proof
pressure of 150 psi. Over-range limit (differential pressure) and maximum static pressure
shall be 300 psi. Transducer shall have 4-20 mA output, suitable mounting provisions, and
5-valve manifold.

19.15 Differential Pressure Switches. Differential pressure switches (air or water service) shall be UL listed,
SPDT snap-acting, pilot duty rated (125 VA minimum) and shall have scale range and differential
suitable for intended application and NEMA 1 enclosure unless otherwise specified.

20.0 NETWORKS
20.1  BAS contractor to coordinate with the 's IT department for the connections to the 's Network.
20.2  Design for the Network LAN (BC LAN) shall include the following provisions:
20.2.1 Provide access to the BC LAN from a remote location, via the Intranet.

20.2.2 The network LAN shall utilize BACnet/IP (ASHRAE standard SPC-135A-2004 - Annex L) for
communication between BCs. Manufacturer specific proprietary protocols, gateways, or protocol
converters are not acceptable for this project. The OWS shall communicate to the BCs utilizing
standard Ethernet to IEEE 802.3 Standards.

20.2.3 High-speed data transfer rates for alarm reporting, quick report generation form multiple
controllers and upload/download efficiency between network devices.

20.2.4 Detection and accommodation of single or multiple failures of workstations, controller panels and
the network media. The network shall include provisions for automatically reconfiguring itself to
allow all operational equipment to perform their designated functions as effectively as possible in
the event of single or multiple failures.

20.2.5 Message and alarm buffering to prevent information from being lost.
20.2.6 Error detection, correction, and retransmission to guarantee data integrity.

20.2.7 Defauit device definition to prevent loss of alarms or data, and ensure alarms are reported as
quickly as possible in the event an operator device does notrespond.

20.2.8 Commonly available, multiple sourced, networking components shall be used to allow the system
to coexist with other networking applications such as office automation. ETHERNET is the only
acceptable technology.

20.2.9 Synchronization of the real-time clocks in all BC panels shall be provided.

20.2.10 The BC LAN shall be a 100 Megabits/sec Ethernet network supporting BACnet, Java, XML,
HTTP, and CORBA HIOP for maximum flexibility for integration of building data with enterprise
information systems and providing support for multiple Building Controllers (BCs), user
workstations and where specified, a local server. Local area network minimum physical and
media access requirements:
20.2.10.1 Ethernet; IEEE standard 802.3

20.2.10.2 Cable; 100 Base-T, UTP-8 wire, category 5
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20.2.10.3  Minimum throughput; 10 Mbps, with ability to increase to 100 Mbps

20.2.11 Provide access to the BC LAN via a Wireless Application Protocol (WAP) device as well. Through

this connection the BC LAN will provide authorized staff with the ability to monitor and control the
BAS from any location within the network through a web browser, celiular phone, pager, Web-
Pads, or PDA. (Pocket Computer).

21.0 SERVER FUNCTION

21.1

21.2

Local connections shall be via an Ethernet LAN.

It shall be possible to provide access to all Building Control Units (BC) via a single connection to the
server. In this configuration, each Building Control Unit (BC) can be accessed from an Operator
Workstation (OWS) using a standard Web browser by connecting to the BAS LAN. The server shall
provide the following functions, as a minimum:

21.21
21.2.2
21.2.3
21.2.4
21.2.5

21.2.6

21.27

21.2.8

21.2.9

Global Data Access: The server shall provide complete access to distributed data defined
anywhere in the system.

Distributed Control: The server shall provide the ability to execute global control strategies based
on control and data objects in any Building Control Unit (BC) in the network, local or remote.
The server shall include a master clock service for its subsystems and provide time
synchronization for all Building Control Units (BC).

The server shall accept time synchronization messages from trusted precision Atomic Clock
Internet sites and update its master clock based on this data.

The server shall provide scheduling for all Building Control Units and their underlying field control
devices.

The server shall provide demand limiting that operates across all Building Control Units. The
server must be capable of multiple demand programs for sites with muitiple meters and or
multiple sources of energy. Each demand program shall be capable of supporting separate
demand shedding lists for effective demand control.

The server shall implement the BACnet Command Prioritization scheme (16 levels) for safe and
effective contention resolution of all commands issued to Building Control Units. Systems not
employing this prioritization shall not be accepted.

Each Building Control Unit supported by the server shall have the ability to archive its log data,
alarm data and database to the server, automatically. Archiving options shall be user-defined
including archive time and archive frequency.

The server shall provide central alarm management for all Building Control Units supported by the
server. Alarm management shall include:

21.2.10 Routing of alarms to display, printer, email and pagers

21.2.11 View and acknowledge alarms

21.2.12 Query alarm logs based on user-defined parameters

21.2.13 The server shall provide central management of log data for all Network Control Units supported

by the server. Log data shall include process logs, runtime and event counter logs, auditlogs and
error logs. Log data management shall include:

21.2.14 Viewing and printing log data

21.2.15 Exporting log data to other software applications
21.2.16 Query log data based on user-defined parameters
21.2.17 Minimum BACnet features supported are

-Standard BACnet Objects (Analog In/Out/Value, Binary Input/Output/Value, Multi-State -

- Input/Output/Value, Schedule(export), Calendar(export), Trend(Export), Device ).
-Segmented Capability (Segmented Request-Segmented Response).
-Application Services (Read Property, Read Property Multiple, Write Property, Write
Property Multiple, Confirmed Event, Notification, Acknowledge Alarm, Get Alarm Summary
Who-has, I-have, Who-is, I-am, Subscribe COV, Confirmed COV notification, Unconfirmed
COV notification).

-BACnet Broadcast Management

HVAC Automation and Controls
230900 - 11



22.0

23.0

Galveston County Road & Bridge Department Facilities ADDENDUM 07

Page Project No. 418198 October 21, 2020
SCOPE OF WORK
22.1  The work covered by this specification and related sections consists of providing shop drawings,

equipment, labor, materials, engineering, technical supervision, and transportation as required to furnish
and install a fully operational BAS to monitor and control the facilities listed herein, and as required to
provide the operation specified in strict accordance with these documents, and subject to the terms and
conditions of the contract. The work in general consists of but is not limited to, the following:

22.1.1 The preparation of submittals and provision of all related services.

22.1.2 Operator workstations located as listed in the specifications (OWS will be provided by the 's
IT, SEE PART 2, SECTION 1.1.4).

22.1.3 Furnish and install all controllers to achieve system operation, any control devices, conduit and
wiring, in the facility as required to provide the operation specified.

22.1.4 Furnish and load all software required to implement a complete and operational BAS.

22.1.5 Furnish complete operating and maintenance manuals and field training of operators,
programmers, and maintenance personnel.

22.1.6 Perform acceptance tests, commissioning or re-commissioning as indicated.
22.1.7 Provide full documentation for all application software and equipment.

22.1.8 Miscellaneous work as indicated in these specifications.

PERMITS, FEES AND CODES

23.1

23.2

23.3

234

23.5

23.6

23.7

Apply for, obtain and pay for all permits, licenses, inspections, examinations and fees required. Also
submit, if required, information and other data that may be obtained from the Engineer. Should the
authorities require the information on specific forms, fill in these forms by transcribing the information
provided by the Engineer.

BAS contractor shall obtain and pay for the police clearance certificates if required for the project.

Arrange for inspection of all work by the authorities having jurisdiction over the Work. On completion of
the Work, present to the Engineer the final unconditional certificate of approval of the inspecting
authorities.

Comply with the requirements of the latest edition of the applicable ULC or CSA standards, the
requirements of the Authorities, Federal, Provincial/Territorial and Municipal Codes, the applicable
standards of ULC and all other authorities having jurisdiction. These Codes and Regulations constitute an
integral part of these Specifications.

Where there is no alternative to supply equipment which is CSA certified, submit such equipment to the
local electrical authority for special inspection and obtain approval before delivery of equipment to site.

In case of conflict, applicable Codes take precedence over the Contract Documents. In no instance
reduce the standard or Scope of Work or intent established by the Drawings and Specifications by
applying any of the Codes referred to herein.

Before starting any work, submit the required number of copies of documentation to the authorities for
their approval and comments. Comply with any changes requested as part of the Contract, but notify the

Engineer immediately of such changes, for proper processing of these requirements. Prepare and furnish
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any additional drawings, details or information as may be required.

24.0 COORDINATION

241 All work shall be performed at times acceptable to the Engineer/Construction Manager. Provide work
schedule at the start of the job for the approval of the Engineer/Construction Manager. Schedule shall
show when all staff and sub-contractors shall be on-site.

24.2  Organize all sub-contractors and ensure that they maintain the schedule.

24.3  Full cooperation shall be shown with other sub-contractors to facilitate installations and to avoid delays in
carrying out the work.

24.4  Notify Engineer/Construction Manager of any changes to the schedule. Send any schedule changes and
weekly progress reports via fax to Engineer/Construction Manager.

245 Where, in the judgment of the Engineer/Construction Manager, the work could disrupt the normal
operations in or around the building, contractor shall schedule work to eliminate or minimize interference,
subject to owner's approvai.

24.6  When connecting to the existing systems, advise the Engineer/Construction Manager and obtain
permission to so. Perform work at a time acceptable to the Engineer/Construction Manager and Owner.

24.0 SUPERVISION OF PERSONNEL

24.1 Maintain at this building qualified personnel and supporting staff with proven experience in erecting,
supervising, testing, and adjusting projects of comparable nature and complexity.

24.2 Supervisory personnel and their qualifications are subject to the approval of the Owner.
24.3 All personnel working on-site shall sign in as required by the Owner and shall wear company identification.

24.4 When requested and for whatever reason, remove personnel and/or support staff from project. Take
immediate action. Contractors and subcontractors may require police clearance.

25.0 ELECTRICAL WORK AND SAFETY REQUIREMENTS

25.1 Control and interlock wiring and installation shall comply with national and local electrical codes, and
manufacturer's recommendations.

25.2 NEC Class 1 (line voltage) wiring shall be UL listed in approved raceway as specified by NEC.

25.3 Low-voltage wiring shall meet NEC Class 2 requirements. Sub fuse low-voltage power circuits as required
to meet Class 2 current limit.

25.4 NEC Class 2 (current-limited) wires not in raceway but in concealed and accessible locations such as return
air plenums shall be UL listed for the intended application.

25.5 Install wiring in raceway where subject to mechanical damage and at levels below 10ft in mechanical,
electrical, or service rooms.

25.6 Do notinstall Class 2 wiring in raceway containing Class 1 wiring. Boxes and panels containing high voltage

wiring and equipment may not be used for low voltage wiring except for the purpose of interfacing the two
(e.g., relays and transformers).

25.7 Install Class 1 and Class 2 wiring in separate raceways. Boxes and panels containing high-voltage wiring and

equipment shall not be used for low-voltage wiring except for the purpose of interfacing the two through relays
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and transformers.
25.8 Do not install wiring in raceway containing tubing.
25.9 Run exposed Class 2 wiring parallel to a surface or perpendicular to it and tie neatly at 10 ft intervals.

2510 Use structural members to support or anchor pienum cables without raceway. Do not use ductwork,
electrical raceways, piping, or ceiling suspension systems to support or anchor cables.

25.11 Secure raceways with raceway clamps fastened to structure and spaced according to code requirements.
Raceways and pull boxes shall not be hung on or attached to ductwork, electrical raceways, piping, or ceiling
suspension systems.

25,12 Sizeraceway and select wire size and type in accordance with manufacturer's recommendations and CEC
requirements.

25.13 Include one pull string in each raceway 1 in. orlarger.
25.14 Use color-coded conductors throughout.

25.15 Locate control and status relays in designated enclosures only. Do not install control and status relays in
packaged equipment control panel enclosures containing Class 1 starters.

25.16 Conceal raceways except within mechanical, electrical, or service rooms. Maintain minimum clearance of
6 in. between raceway and high-temperature equipment such as steam pipes orflues.

25.17 Installinsulated bushings on raceway ends and enclosure openings. Seal top ends of vertical raceways.

2518 Terminate control and interlock wiring related to the work of this section. Maintain at the job site updated
(as-built) wiring diagrams that identify terminations.

25.19 Flexible metal raceways and liquid-tight flexible metal raceways shall not exceed 3 ft in length and shall
be supported at each end. Do not use flexible metal raceway less than % in. electrical trade size. Use liquid-
tight flexible metal raceways in areas exposed to moisture including chiller and boiler rooms.

25.20 Install raceway rigidly, support adequately, ream at both ends, and leave clean and free of obstructions.
Join raceway sections with couplings and according to code. Make terminations in boxes with fittings. Make
terminations not in boxes with bushings.

25.21 All equipment and systems installed under this Contract shall be grounded, isolated, or conditioned as
required to permit equipment to continue to function normally, without interruption, in the event of radio
frequency interference (RFI), electromagnetic interference (EMI), power surges/dips or other electrical
anomalies.

25.22 It shall be the responsibility of the Contractor or his Sub-contractor to ensure that any coring of holes
through the walls or floors will not penetrate existing conduits, cables or mechanical equipment in or under
the floor slabs or walls. He shall be responsible to take any and all action as deemed necessary by the
Project Manager to correct any such penetrations at his cost. No coring shall be undertaken unless the
Project Manager gives permission. Scan walls and floors prior to core drilling to identify hidden piping.
Ensure that water does not flow into equipment and below floors. Waterproof and fire stop all penetrations.

26.0 COMMUNICATION WIRING
26.1 Communication wiring shall be low-voltage Class 2 wiring.

26.2 Install communication wiring in separate raceways and enclosures from other Class 2 wiring.
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26.3 During installation do not exceed maximum cable pulling, tension, or bend radius specified by the cable
manufacturer.

26.4 Verify entire network's integrity following cable installation using appropriate tests for each cable.

26.5 Install lightning arrestor according to manufacturer's recommendations between cable and ground where a
cable enters or exits a building.

26.6 Each run of communication wiring shall be a continuous length without splices when that length is
commercially available. Runs longer than commercially available lengths shall have as few splices as
possible using commercially available lengths.

26.7 Label communication wiring to indicate origination and destination.

26.8 Ground coaxial cable according to OEC regulations article on "Communications Circuits, Cable, and Protector
Grounding."

27.0 LOCKABLE PANELS

27.1 Indoor control panels shall be fully enclosed NEMA 1 construction with hinged door key-lock latch and
removable sub-panels. A common key shall open each control panel and sub-panel.

27.2 Prewire internal and face-mounted device connections with color-coded stranded conductors tie-wrapped
or neatly installed in plastic troughs. Field connection terminals shall be UL listed for 600 V service,
individually identified per control and interlock drawings, with adequate clearance for field wiring.

27.3 Each local panel shall have a control power source power switch (on-off) with overcurrent protection.

28.0 WARNING LABELS

28.1 All Controller panels: Affix permanent warning labels to equipment that can be automatically started by
the control system.

1. Labels shall use white lettering (12-point type or larger) on a red background.

2. Warning labels shall read as follows.

CAUTION
This equipment is operating under automatic control and may start or stop
at any time without warning. Switch disconnect to "Off" position before
servicing.

B. Affix permanent warning labels to motor starters and control panels that are connected to multiple power
sources utilizing separate disconnects.

1. Labels shall use white lettering (12-point type or larger) on a red background.

2. Warning labels shall read as follows.

CAUTION
This equipment is fed from more than one power source with separate
disconnects. Disconnect all power sources before servicing.

29.0 IDENTIFICATION OF HARDWARE AND WIRING

29.1 Label wiring and cabling, including that within factory-fabricated panels, with control system address or
termination number at each end within 2 in. of termination.
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29.2 Permanently label or code each point of field terminal strips to show instrument or item served.

29.3 Label control panels with minimum % in. letters on laminated plastic nameplates.

29.4 Label each control component with a permanent label. Label plug-in components such that label remains
stationary during component replacement.

29.5 Label room sensors related to terminal boxes or valves with nameplates.

29.6 Manufacturers' nameplates and UL labels shall be visible and legible after equipment is installed.

29.7 Label identifiers shall match record documents.

29.8 Insert laminated points list in the control panel

30.0 PRELIMINARY DESIGN REVIEW

30.1 The BAS contractor shall submit a preliminary design document for review. This document shall contain the
following information:

30.1.1

30.1.2

30.1.3

30.1.4

30.1.5

30.1.6

30.1.7

Provide a description of the proposed system along with a system architecture diagram with the
intention of showing the contractors solution to meet this specification.

Provide product data sheets and a technical description of BC, AAC, ASC hardware required to
meet specifications listed herein.

Provide product brochures and a technical description of the Server, Operator Workstation, and
Building Control Unit (BC) software required to meet this specification. Provide a description of
software programs included.

Open Protocoils - For all hardware Building Controllers, Advanced Application Controllers (AAC)
and Advanced Specific Controllers (ASC), provide BACnet Interoperability Building Blocks BIBBs
certification. Provide complete description and documentation of any proprietary services and/or
objects where used in the system.

Provide a description and samples of Operator Workstation graphics and reports.

Provide an overview of the BAS contractor’s local/branch organization, local staff, recent related
project experience with references, and local service capabilities.

Provide information on the BAS contractors project team including project organization, project
manager, project engineer, programmers, project team resumes, and location of staff.

31.0 DRAWING REQUIREMENTS

31.1.1

311.2

Within 45 days of award of contract and before start of construction, submit 3 hard copies and 1
soft copy of manufacturers information and shop drawings. Soft copy to be in AutoCAD or VISIO
and WordPerfect or Word formats (latest versions) structured using menu format for easy loading
and retrieval on the OWS.

Manufacturer's Data: Provide in completely coordinated and indexed package to assure full
compliance with the contract requirements. Piecemeal submittal of data is not acceptable and
such submittals will be returned without review. Information shall be submitted for all material and
equipment the contractor proposes to furnish under terms of this contract work. Arrange the

submittals in the same sequence as these specifications and reference at the upper right-hand
corner the particular specification provision for which each submittal is intended. Submittals for
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each manufactured item shall be manufacturer's descriptive literature (equipment specification),
equipment drawings, diagrams, performance and characteristic curves, and catalog cuts, and
shall include the manufacturer's name, trade name, catalog model or number, nameplate data,
size layout dimension, capacity, specification reference, applicable specification references, and
all other information necessary to establish contract compliance.

31.1.3 Shop drawings: Provide in completely coordinated and indexed package:
31.1.3.1Wiring and piping diagrams.

31.1.3.2 Control schematics with narrative description and control descriptive logic fully showing
and describing operation and/or manual procedures available to operating personnel to
achieve proper operation of the building, including under complete failure of the BAS.

31.1.3.3 Shop drawings for each input/output point showing all information associated with each
particuiar point including sensing element type and location; details of associated field
wiring schematics and schedules; point address; software and programming details
(CDL's) associated with each point; and manufacturer's recommended installation
instructions and procedures for each type of sensor and/or transmitter.

31.1.3.4 Detailed system architecture showing all points associated with each controller, controller
locations, and describing the spare points capacity at each controller and BAS LAN.

31.1.3.5 Each BC shall contain a minimum of 20% spare resource capacity. The BC shall
provide a throughput capable of transmitting all BAS LAN data connected to it within 10
seconds.

31.1.3.6 Each AAC and ASC shall have a minimum of 15% spare capacity for each point type for
future point connection. Provide all processors, power supplies and communication
controllers complete so that the implementation of a point only requires the addition of
the appropriate point input/output termination module and wiring. As a minimum, provide
one of each type of point available on the controller.

31.1.3.7 Specification sheets for each item including manufacturers descriptive literature,
drawings, diagrams, performance and characteristic curves, manufacturer and model
number, size, layout, dimensions, capacity, etc

31.1.3.8 Color graphic displays detailing hierarchical structure of facility, including floor plans,
with multi-level penetration to equipment level.

32.0 START-UP AND CHECKOUT
Engineer and Owner's BAS Project Manager shall be present during the Start-Up and Checkout-

32.1 This work shall include field testing and adjustment of the complete BAS, and on-site final operational
acceptance test of the complete operational BAS. The Engineer shall be advised at least 14 days in advance
of the dates of all tests and may attend at his discretion. If the Engineer witnesses the test, such tests shall
be subject to his approval prior to the release of equipment. If the Engineer elects not to witness the tests,
the contractor shail provide performance certification. Acceptance of tests by the Engineer and Project
Manager shall not relieve the contractor of responsibility for the complete system meeting the requirements of
these specifications after installation.

32.2 Static testing:

32.2.1 Static testing shall include point-by-point testing of the entire system and completion of
Component Test Sheets. The contractor shall forward proposed Test Sheets at the shop drawing
review stage. These Component Test Sheets shall be completed during the contractor's own
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testing and verification procedure that is done prior to the request for a final inspection. The
completed Component Test Sheets shall then be returned to the Engineer for review and
approval. The Engineer may repeat a random sampling of at least 50% of the tests during the
Engineers commissioning procedure to corroborate their accuracy. The Contractor shall be on
site with test equipment during this verification process. The test procedures shall include the
following.

32.2.1.1 Digital input component test sheet:
32.2.1.1.1 Dl status shall be verified at the POT and OWSfor ON and OFF status.
32.2.1.1.2 Ali digital alarm inputs shall be proven using actual field conditions where
possible or be jumped at the field device for testing with the approval of
the Engineer.
32.2.1.2 Digital output component test sheet:
32.2.1.2.1 Status to be verified at the equipment location. Verification at the OWS
shall be completed for ON and OFF status, software DISABLE indicator and
OVERRIDEN indicator
32.2.1.3 Analog input component test sheet:

32.2.1.3.1 All temperature sensors shall be calibrated using a handheld meter with
equal or better accuracy.

32.2.1.3.2 Selected temperature sensors chosen by the Engineer shall be verified by
spraying with a cold spray or other means to ensure response and to test
the low temperature alarm condition.

32.2.1.3.3 All pressure sensing devices and analog output feedback shall be verified
using a device with equal or better accuracy to ensure correct calibration.

32.2.1.3.4 Al humidity sensing devices must be verified using a recently calibrated
device with equal or better accuracy

32.2.1.3.5 Al CTs shall be set to accurately reflect motor status, including removing
belts on belt driven equipment

32.2.1.3.6  All other devices shall be verified using appropriate devices of equal or
better accuracy

32.2.1.3.7 Adjust span on feedback devices so that input matches the enddevice
32.2.2 Analog output component test sheet:
32.2.2.1 Al points shall be tested by sending a command from the PWS or OWS to incrementally
stroke the field device from full CLOSED to full OPEN and measuring the signal at the

field device. The increments of the test shall be no larger than 10% of the output span.

32.2.2.2 The AO feedback requirement shall also be tested by failing the field device and
verifying that the alarm registers

32.2.2.3 Each output shall be exercised over the full output capability of the panel

32.2.2.4 Field device hysteresis shall be measured at a minimum of three output levels for each
direction of travel. Output increments shall not exceed 2% of span for thistest
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33.0 STANDARDS COMPLIANCE

33.1 Where materials or equipment are specified to conform to requirements of the standards of organizations,
such as the Canadian Standards Association (CSA) that use a label or listing as method of indicating
compliance, proof of such conformance shail be submitted and approved, indexed and cross-referenced with
the specification. The label or listing of the specified organization will be acceptable evidence. in lieu of the
label or listing, the contractor shall submit a certificate from a testing organization adequately equipped and
competent to perform such services, and approved by the Engineer, stating that the item has been tested in
accordance with the specified organization's test methods and that the item conforms to the specified
organization's standard or code. For materials whose compliance with organizational standards or
specifications is not regulated by an organization using its own listing or label as proof of compliance, a
certificate from the manufacturer shall be furnished to the Engineer stating that the material complies with the
applicable referenced standard or specification.

34.0 FINAL ACCEPTANCE
34.1 Final acceptance shall commence only after satisfactory completion of start-up, verification of performance
and the 30-day test period described earlier. When the Contractor has satisfied himself as to proper system
operation he shall advise the BAS Commissioning Engineer/Consultant to establish a date for Final
Acceptance. This will involve a point-by-point check of all hardware and software items including graphics
and displayed data, as well as performing tasks as directed.

34.2 Supply 2-way radios and all test equipment as previously specified. Have on-site technical personnel capable
of re-calibrating all field hardware and modifying software.

34.3 Test each system independently and then in unison with other related systems. Test weather sensitive
systems twice- once near winter design conditions and again near summer designconditions.

34.4 Optimize operation and performance of each system. Test full-scale emergency operation and integrity of
smoke management and other life safety systems.

34.5 Demonstrate to the Engineer the operation of each system including sequence of operations in regular and
iumt:f'gency modes, under all normal and emergency conditions, start-up, shut-down, interlocks, and lock-
34.6 Upon completion of the testing submit a report to the Engineer to summarize alltesting.
35.0 DOCUMENTATION
35.1 Documentation shall consist of 4 hard copies and one soft copy for all information described below
35.2 The final documentation package shall inciude:
35.2.1 Hard and soft copies of all control drawings (As-Builts).
35.2.2 Manufacturer’s technical data sheets for all hardware and software

35.2.3 Factory operating and maintenance manuals with any customizationrequired

35.2.4 Soft copies of programming and front-end software and each controller’s database. Hard copy
output of programming is not necessary

35.2.5 Provide clear, concise, typewritten and soft copy descriptions of all contro! sequences in the
working language.

35.2.6 Soft copy text files shall be in MS-Word.
35.3 Each instruction and reference manual shali be bound in hardback, 3 ring, binders or an approved equivalent
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shall be provided to the Engineer. Binders to be no more than 2/3 full. Each binder to contain index to full
volume. One complete set of manuals shall be furnished prior to the time that the system or equipment tests
are performed, and the remaining manuals shall be furnished at acceptance. The identification of each
manual's contents shall be inscribed on the cover and spine. The manuals shall include the names,
addresses and telephone numbers of each subcontractor installing equipment systems and of the local
representatives for each item of equipment and each system. The manuals shall have a table of contents
and be assembled to conform to the table of contents with the tab sheets placed before instructions covering
the subject. Additionally, each manual shall contain a comprehensive index of all manuals submitted in
accordance with this paragraph. Manuals and specifications shall be furnished which provide full and
complete coverage of the following subjects:

35.4 Operational Requirements: This document shall describe in concise terms, all the functional and operational
requirements for the system and its functions that have been implemented. it shall be written using common
terminology for building operation staff and shall not presume knowledge of digital computers, electronics or
in-depth control theory.

35.5 System Operation: Complete step by step procedures for operation of the system, including required actions
at each operator station; operation of computer peripherals; input and output formats; and emergency, alarm
and failure recovery. Step-by-step instructions for system startup, back-up equipment operation, and
execution of all system functions and operating modes shall be provided.

35.6 Maintenance: Documentation of all maintenance procedures for all system components including inspection,
periodic preventive maintenance, fault diagnosis, and repair or replacement of defective moduie. This shall
include calibration, maintenance, and repair or replacement of all system hardware.

35.7 Test Procedures and Reports: The test implementation shall be recorded with a description of the test
exercise script of events and documented as test procedures. A provision for the measurement or
observation of results, based on the previously published test specification, forms the test reports. The
procedures record and the results of these exercises shall be conveniently bound and documented together.

35.8 Configuration Control: Documentation of the basic system design and configuration with provisions and
procedures for planning, implementing, and recording any hardware or software modifications required during
the installation, test, and operating lifetime of the system. This shallinclude all information required to ensure
necessary coordination of hardware and software changes, data link or message format/content changes,
and sensor or control changes in the event system modification are required, and to fully document such new
system configurations.

36.0 TRAINING

36.1 The Contractor shall provide the services of competent instructors who will provide instruction to designated
personnel in the adjustment, operation and maintenance, including pertinent safety requirements, of the
equipment and system specified. The training shall be oriented towards the system installed rather than
being a general "canned" training course. Instructors shall be thoroughly familiar with all aspects of the
subject matter they are to teach. The number of person-days (eight hours) of instruction furnished shall be as
specified below as a minimum. A training manual shall be provided for each trainee that describes in detail
the data included in each training program.

36.2 All equipment and material required for classroom training shall be provided by the contractor. A person-

week shall be considered as 26.5 hours, 8:00 am to 12:00 noon, and 12:30 pm to 4:30 pm Monday through
Friday. Provide 3 days of training as specified herein.

36.3 Training shall enable operators to accomplish the following objectives:
36.3.1 Proficiently operate system

36.3.2 Understand control system design and configuration
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36.3.3 Create and change system graphics

36.3.4 Create, delete, and modify alarms, including configuring alarm reactions
36.3.5 Configure and run reports

36.3.6 Add, remove, and modify system's physical points

36.3.7 Create, modify, and delete application programming

36.3.8 Add a new controller to system

36.3.9 Download firmware and advanced applications programming to a controller
36.3.10 Configure and calibrate 1/O points

36.3.11 Maintain software and prepare backups

36.3.12 Understand DDC system components

36.3.13 Understand system operation, including DDC system control and optimizing routines (algorithms)
36.3.14 Operate workstation and peripherals

36.3.15 Log on and off system

36.3.16 Access graphics, point reports, and logs

36.3.17 Adjust and change system setpoints, time schedules, and holiday schedules

36.3.18 Recognize common HVAC system malfunctions by observing system graphics, trend graphs, and
other system tools

36.3.19 Access data from DDC controllers
36.3.20 Add new users and understand password security procedures
37.0 WARRANTY

37.1 Provide warranty certificates showing the name of the firm giving the warranty, dated from the issuance of the
Certificate of Substantial Performance and acknowledged on specific equipment and systems.

37.2 Include these certificates with the Operation and Maintenance Manual in the appropriate sections.

37.3 Contractor shall give a minimum fwo-year warranty for parts and labor on all equipment and materials
installed and shall select materials and equipment where the Manufacturer gives the same warranty
arrangements. Warranty shall commence on the date of the Engineers issuance of the Certificate of
Substantial Completion.

37.4 Provide a warranty as indicated in 38.0 - Maintenance/Service.
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37.5 The Contractor shall agree to make good at his own expense any equipment that fails to operate due to poor
workmanship, manufacturing defect or improper installation. Any repairs shall be made at the convenience of
the Engineer during normal working hours, unless deemed an emergency.

37.6 Provide upgrades to all software or all panel firmware issued during the warranty period at no charge to
Owner.

38.0 MAINTENANCE/SERVICE

38.1 Provide warranty in accordance with the warranty section of this specification. In addition, provide scheduled
maintenance and service during the warranty period on all control system apparatus including but not limited
to valves, dampers, linkages, control panels, interfaces, direct digital control systems, OWS, Server, BC,
AAC, ASC, Software and application programs.

38.2 Scheduled preventive maintenance inspections will provide those services required to maintain the system at
maximum performance and reliability levels and may include the following:

38.3 Analyze, adjust, calibrate the applicable temperature sensors, humidity sensors, diagnostic LEDs, printers,
power supplies, workstations, controllers, modems, input/output points, communication cabling, transmitters,
transducers, UPS for the BAS system.

38.4 Conduct inspections and thorough preventive maintenance routine on each piece of covered equipment. In
addition, make tests and adjustments to ensure efficient and reliable operation of other major components.

38.5 Examine, clean and calibrate as required sensors, thermostats, humidity controls, temperature controls,
pressure controls, relays, damper actuators, instrumentation and accessories directly pertaining to the
Building Automation System.

38.6 Check and confirm control system sequence of operation to insure optimum system efficiency and economy.
38.7 A log of each loop tested, and each control sequence verified shall be reviewed with the owner.

38.8 All components of the Pneumatics Control System will be serviced according to manufacturer's
recommendations during each year of the contract. This will include (but not be limited to) all lubricant
changes, filter changes, adjustments, calibrations and cleaning.

38.9 The system includes, but is not limited to, the air compressor, air receiver, pressure reducing valves, air
dryers and all sensors, controllers, transducers, damper and valve operators, thermostats, pilot positioners,
electro-pneumatic switches, iinkages and any other pneumatic and electronic devices used to maintain the
environmental comfort in the building.

38.10  The Contractor will provide preventative maintenance and diagnostic inspections to all electronic system
components on a frequency established by manufacturer’'s recommendations, component age and condition
and discussion with the Supervisor of Operations responsible for the site.

38.11 Provide a fully trained BAS service technician and a Pneumatic fitter (Required for Pneumatic/DDC
system) a minimum of one day per month (8 hours for DDC technician and 8 hours for pneumatic fitter)
during the warranty period to provide the preventive maintenance and service described above. Provide
written reports to the owner outlining the work performed._Allow for 6 annual visits of one day each (12 days
total for 2 years) during the warranty period to provide required service..

38.12 Provide emergency service for parts and labor on an as needed basis. Response to an emergency call
shall be 2 hours maximum on Mon.-Fri. including on holidays and weekends.

38.13 Provide remote service diagnostic monitoring from the local office. At the request of the owner, a service
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diagnostic call will be made to troubleshoot and resolve (if possible) any reported system complaints.

38.14 Provide a price for a three-year service agreement based on the above requirements to come in to effect

upon the completion of the warranty period. Show this price as OPTION: Service Agreement.

PART 2 - OPERATOR WORKSTATION (OWS) AND SQFTWARE
1.0 GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

General Requirements: Section 23 09 23 BUILDING AUTOMATION SYSTEM (BAS)

Performance requirements of the Operator WorkStation (OWS) and the Graphical Users Interface are
specified in this section.

Environmental Conditions: The OWS and its immediate associated devices shail be able to operate
properly under environmental conditions of 40 deg F to 90 deg F and a relative humidity of 20 to 90%
non-condensing.

! BAS contractor shall NQT include the cost of
the computer for the pricing of the project. The OWS shall be provided for centralized system control,
information management, alarm management and data base management functions. All real time control
functions shall be resident in the standalone Building Control Unit (BC) and local controllers (AACs and
ASCs).

Provide two copies of all Programming Software; one each for OWS and a laptop;
Any computer on the BAS LAN shall be capable of displaying the systems in a graphical and dynamic

format utilizing a standard web browser. Screen refresh shall be automatic. Manual refresh is not
acceptable.

2.0 WORKSTATION HARDWARE REQUIREMENTS

2.1
22

23

2.4

2.5

Reference 1.1.5

BAS contractor shall coordinate with the 's IT department through the project manager to discuss
minimum requirement of the workstation's (computer) hardware, software (operating system) to ensure
BAS system will meet or exceed the performance requirement of this specifications.

Connection to the BAS LAN network shall be via an Ethernet network interface card, 100 Mbps.

Provide 2 Workstations. The Workstation(s) will be located as directed by the engineer.

Hardware Base. Industry-standard hardware shall meet or exceed DDC system manufacturer's
recommended specifications. Hard disk shall have sufficient memory to store system software, one
year of data for trended points specified by the sequence of operation and the points list.
Workstations shall be with a minimum of:

2.5.1 Intel Pentium 2.66 GHz processor (Pentium IV- Duo Core)
252 16 GBRAM

2.5.3 80 GB hard disk providing data at 100 MB/sec

254 48x CD-ROM drive

2.55 Keyboard
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3.0

4.0

5.0

256 Mouse
2.5.7 Dual 24~inch 24-bit color monitor with at least 1024 x 768 resolution

2.5.8  Serial, parallel, and network communication ports and cables required for proper system
operation

PRINTERS

3.1 BAS contractor to coordinate with the 's |IT department through the project manager to ensure a
network printer is connected to the Operator Workstation that is provided by the 's IT department.

3.2 If the site doesn’t have a printer available, then 's IT department shall provide a desktop printer.

3.3 Printer Specifications- For Guidance only: The printer shall be at least an inkjet printer, 1440

x1440 dpiresolution, internal 1MB buffer memory, minimum 8 ppm in black. No color printeris required.

UNINTERRUPTABLE POWER SUPPLIES

41

4.2

Provide the OWS, Server (if applicable), and each BC with individual UPS to provide clean, reliable, noise-
filtered power at all times and to protect and maintain systems operation throughout short term power
interruptions of up to 15 minutes duration. (site specific)

BAS contractor shall also coordinate with building engineer what it would take to have the OWS on
backup power.

PROGRAMMING SOFTWARE

5.1

Custom Application Programming. Operator shall be able to create, edit, debug, and download
custom programs. System shall be fully operable while custom programs are edited, compiled, and
downloaded. Programming language shall have the following features:

5.1.1  Language. Language shall be graphically based or English language oriented. If graphically
based, language shall use function blocks arranged in a logic diagram that clearly shows
control logic flow. Function blocks shall directly provide functions listed below, and operators
shall be able to create custom or compound function blocks.and shall allow for free-form
programming that is not column-oriented or "fill-in-the-blanks."

5.1.2 Programming Environment. Tool shall provide a full-screen, cursor-and-mouse-driven
programming environment that incorporates word processing features such as cut and paste.
Operators shall be able to insert, add, modify, and delete custom programming code, and to
copy blocks of code to a file library for reuse in other control programs.

5.1.3 Independent Program Modules. Operator shall be able to develop independently executing
program modules that can disable, enable and exchange data with other program modules.

5.1.4 Debugging and Simulation. Operator shall be able to step through the program observing
intermediate values and resuits. Operator shall be able to adjust input variables to simulate
actual operating conditions. Operator shall be able to adjust each step's time increment to

observe operation of delays, integrators, and other time-sensitive control logic. Debugger shall
provide error messages for syntax and for execution errors.

5.1.5 Conditional Statements. Operator shall be able to program conditional logic using compound

HVAC Automation and Controls
230900 - 24



5.2

5.3

54

5.5

Boolean (AND, OR, and NOT) and relational (EQUAL, LESS THAN, GREATER THAN, NOT
EQUAL) comparisons.

51.6 Mathematical Functions. Language shall support floating-point addition, subtraction,
multiplication, division, and square root operations, as well as absolute value calculation and
programmatic selection of minimum and maximum values from a list of values.

5.1.7 Variables: Operator shall be able to use variable values in program conditional statements
and mathematical functions.

5.1.7.1 Time Variables. Operator shall be able to use predefined variables to represent time
of day, day of the week, month of the year, and date. Other predefined variables or
simple control logic shall provide elapsed time in seconds, minutes, hours, and days.
Operator shall be able to start, stop, and reset elapsed time variables using the
program language.

5.1.7.2 System Variables. Operator shall be able to use predefined variables to represent
status and results of Controller Software and shall be able to enable, disable, and
change setpoints of Controller Software as described in Controller Software section.

The software shali provide the ability to perform system programming and graphic display engineering as
part of a complete software package. Access to the programming functions and features of the software
shall be through password access as assigned by the system administrator.

Demand Limiting Object. Provide a comprehensive demand-limiting object that is capable of controlling
demand for any selected energy utility (electric, oil, and gas). The object shall provide the capability of
monitoring a demand value and predicting (by use of a sliding window prediction algorithm) the demand at
the end of the user defined interval period (1-60 minutes). This object shall also accommodate a utility
meter time sync pulse for fixed interval demand control. Upon a prediction that will exceed the user
defined demand limit (supply a minimum of 6 per day), the demand limiting object shall issue shed
commands to either turn off user specified loads or modify equipment set points to effect the desired
energy reduction. If the list of equipment is not enough to reduce the demand to below the set point, a
message shall be displayed on the users screen (as an alarm) instructing the user to take manual actions
to maintain the desired demand. The shed lists are specified by the user and shall be selectable to be
shed in either a fixed or rotating order to control which equipment is shed the most often. Upon suitable
reductions in demand, the demand-limiting object shall restore the equipment that was shed in the reverse
order in which it was shed. Each shed-able object shall have a minimum and maximum shed time
property to effect both equipment protection and occupant comfort.

Start-Stop Time Optimization Object. Provide a start-stop time optimization object to provide the
capability of starting equipment just early enough to bring space conditions to desired conditions by the
scheduled occupancy time. Also, allow equipment to be stopped before the scheduled un-occupancy time
just far enough ahead to take advantage of the building’s flywheel effect for energy savings. Provide
automatic tuning of all start / stop time object properties based on the previous day's performance.

A library of control, application, and graphic objects shall be provided to enable the creation of all
applications and user interface screens. Applications are to be created by selecting the desired control
objects from the library, dragging or pasting them on the screen, and linking them together using a built in
graphical connection tool. Completed applications may be stored in the library for future use. Graphical
User Interface screens shall be created in the same fashion. Data for the user displays is obtained by
graphically linking the user display objects to the application objects to provide real-time data updates. Any
real-time data value or object property may be connected to display its current value on a user display

Systems requiring separate software tools or processes to create applications and user interface displays
shall not be acceptable.

HVAC Automation and Controls
230900 -25



55.1

Programming Methods

5.5.1.1

55.1.2

5.5.1.3

55.1.4

55.1.5

55.1.6

5.5.1.7

55.1.8

Provide the capability to copy objects from the supplied libraries, or from a user-defined
library to the user’s application. Objects shall be linked by a graphical linking scheme by
dragging a link from one object to another. Object links will support one-to-one, many-to-
one, or one-to-many relationships. Linked objects shall maintain their connections to
other objects regardless of where they are positioned on the page and shall show link
identification for links to objects on other pages for easy identification. Links will vary in
color depending on the type of link; i.e., internal, external, hardware, etc.

Configuration of each object will be done through the object’s property sheet using fill-in
the blank fields, list boxes, and selection buttons. Use of custom programming, scripting
language, or a manufacturer-specific procedural language for configuration will not be
accepted.

The software shall provide the ability to view the logic in a monitor mode. When on-line,
the monitor mode shall provide the ability to view the logic in real time for easy diagnosis
of the logic execution. When off-line (debug), the monitor mode shall allow the user to
setvalues to inputs and monitor the logic for diagnosing execution before it is applied to
the system.

All programming shall be done in real-time. Systems requiring the uploading, editing, and
downloading of database objects shall not be allowed.

The system shall support object duplication within a customer's database. An
application, once configured, can be copied and pasted for easy re-use and duplication.
All links, other than to the hardware, shall be maintained duringduplication.

The user shall be able to pick a graphical function block from the menu and place on the
screen. Programming tools shall place lines connecting appropriate function blocks
together automatically. Provide zoom in and zoom out capabilities. Function blocks shall
be downloaded to controller without any reentry ofdata.

The programming tools shall include a test mode. Test mode shall show user real-time
data on top of graphical display of selected function blocks. Data shall be updated real-
time with no interaction by the user. Function blocks shall be animated to show status of
data inputs and outputs. Animation shall show change of status on logic devices and
countdown of timer devices in graphical format.

Composite Object - Provide a container object that allows a collection of objects
representing an application to be encapsulated to protect the application from tampering,
or to more easily represent large applications. This object must have the ability to allow
the user to select the appropriate parameters of the contained application that are
represented on the graphical shell of this container.

5.6 OPERATOR WORKSTATION SOFTWARE

5.6.1

5.6.2

Operating System: 's IT department will provide OWS including operating system.

The BAS software shall employ browser-like functionality for ease of navigation. Itshallinclude a
tree view (similar to Windows Explorer) for quick viewing of, and access to, the hierarchical
structure of the database. In addition, menu-puil downs, and toolbars shall employ buttons,
commands and navigation to permit the operator to perform tasks with a minimum knowledge of
the HVAC Control System and basic computing skills. These shall include, but are not limited to,

forward/backward buttons, home button, and a context sensitive locator line (similar to a URL
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5.6.3

56.4

56.5

56.6

56.7

56.8

56.9

line), that displays the location and the selected object identification.

Real-Time Displays. The OWS, shall at a minimum, support the following graphical features and
functions:

5.8.3.1 Graphic screens shall be developed using any drawing package capable of generating a
GIF, BMP, or JPG file format. Use of proprietary graphic file formats shall not be
acceptable. In addition to, or in lieu of a graphic background, the GUI shall support the
use of scanned pictures.

5.6.3.2 Graphic screens shall have the capability to contain objects for text, real-time values,
animation, colour spectrum objects, logs, graphs, HTML or XML document links,
schedule objects, hyperlinks to other URLs, and links to other graphicscreens.

5.6.3.3 Graphics shall support layering and each graphic object shall be configurable for
assignment to one a layer. A minimum of six layers shall be supported.

Modifying common application objects, such as schedules, calendars, and set points shall be
accomplished in a graphical manner. Schedule times will be adjusted using a graphical slider,
without requiring any keyboard entry from the operator. Holidays shall be set by using a graphical
calendar, without requiring any keyboard entry from the operator.

Commands to start and stop binary objects shall be done by right-clicking the selected object and
selecting the appropriate command from the pop-up menu. No entry of text shall be required.

Right-clicking the selected object and using a graphical slider to adjust the value shall make
adjustments to analog objects, such as set points. No entry of text shall be required.

System Configuration. At a minimum, the OWS shall permit the operator to perform the following
tasks, with proper password access:

5.6.7.1 Create, delete or modify control strategies.

5.6.7.2 Add/delete objects to the system.

5.6.7.3 Tune control loops through the adjustment of control loop parameters.
5.6.7.4 Enable or disable control strategies.

5.6.7.5 Generate hard copy records or control strategies on a printer.

5.6.7.6 Select points to be alarm-able and define the alarm state.

5.6.7.7 Select points to be trended over a period of time and initiate the recording of values
automatically.

On-Line Help. Provide a context sensitive, on-line help system to assist the operator in operation
and editing of the system. On-line help shall be available for all applications and shall provide the
relevant data for that particular screen. Additional help information shali be available through the
use of hypertext. All system documentation and help files shall be in HTML format.

Security. Each operator shall be required to log on to that system with a user name and
password in order to view, edit add, or delete data. System security shall be selectable for each
operator. The system administrator shall have the ability to set passwords and security levels for
all other operators. Each operator password shall be able to restrict the operators’ access for
viewing and/or changing each system application, full screen editor, and object. Each operator
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5.6.10

5.6.11

56.12

56.13

56.14

5.6.15

shall automatically be logged off of the system if no keyboard or mouse activity is detected. This

auto log-off time shall be set per operator password. All system security data shall be stored in
an encrypted format.

System Diagnostics. The system shall automatically monitor the operation of all workstations,
printers, modems, network connections, building management panels, and controllers. The
failure of any device shall be annunciated to the operator.

Alarm Console. The system shall be provided with a dedicated alarm window or console. This
window will notify the operator of an alarm condition and allow the operator to view details of the
alarm and acknowledge the alarm. The use of the Alarm Console can be enabled or disabled by
the system administrator. When the Alarm Console is enabled, a separate alarm notification
window will supersede all other windows on the desktop and shall not be capabie of being
minimized or closed by the operator. This window will notify the operator of new alarms and un-
acknowledged alarms. Alarm notification windows or banners that can be minimized or closed by
the operator shall not be acceptable.

Operator’s workstation software shall contain an easy-to-operate system; allowing configuration
of system-wide controllers, including management and display of the controller programming.
This system shall provide the capability to configure controller binary and analog inputs/outputs.
The system shall be capable of utilizing third-party Windows-based programs for such things as
spreadsheet analysis, graphing, charting, custom report generation, and graphics design
packages. Graphics generation shall be done using standard Windows packages. No proprietary
graphics generation software shail be needed.

Provide software, which enables the non-programmer operator to easily perform, tasks which are
likely to be part of his daily routine.

The operator's console shall provide facilities for manual entries and visual displays enabling an
operator to enter information into the system and obtain displays and logs of system information.
All requests for status, analog, graphic displays, logs, and control shall be selected from the
operator's console. The operator interface shall minimize the use of typewriter style keyboard by
implementing a mouse or similar pointing device and "point and click” approach to command
selection. The facility shall be provided to permit the operator to perform the following tasks:
5.6.156.1  Automatic logging of digital alarms and change of status message.

5.6.15.2 Automatic logging of all analog alarms.

5.6.15.3 System changes (alarm limits, set-points, alarm lock-outs, etc.).

5.6.15.4 Display specific points as requested by the operator.

56.15.5 Provide reports as requested by the operator and on Scheduled basis where so
required.

5.6.156  Display graphics as requested by the operator.

5.6.15.7  Display help information.

5.6.15.8  Provide frend logs as required by the operator.

5.6.15.9  Provide manual control of digital and analog outputs as required by the operator.

5.6.15.10 Direct the hard copy output of information to the device selected by the operator.
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5.6.16

56.17

5.6.18

5.6.19

5.6.20

5.6.21

5.6.15.11 Data displayed on monitor to cyclic update as appropriate.
Online changes:

5.6.16.1 Alarm limits
5.6.16.2 Setpoints

5.6.16.3 Dead bands

5.6.16.4 Changes/deletions/additions of points.

5.6.16.5 Control and change of state changes.

5.6.16.6 Time of day, day, month, year.

5.6.16.7 Control loop control description changes for NCU based CDM's.

5.6.16.8 Control loop tuning changes

5.6.16.9 Schedule changes

5.6.16.10 Changes/additions/deletions to system graphics

5.6.16.11 Changes/additions/deletions to total systems

It shall be possible for the OWS operator to initiate analog and digital output commands. Where
the BAS software normally originates these outputs, the provision shall exist for the operator to
terminate automatic BAS control of any particular output and to originate a manual analog or
digital output command. The provision shall exist for the operator to return analog or digital

output command functions to automatic BAS software control.

It shall be possible for the OWS operator to place any computed system setpoint to a computed
basis or manual value as and when required.

All above functions shall operate under the password protection system.

A vocabulary of at least 25 different descriptions using at least six alphanumeric characters to
identify engineering units for analog input and output points. Typical descriptionis as follows: %,
Deg.C, KPA, KW, KWH, L/S, CFM, Deg.F, PSI. The descriptions shall be alterable from the
OWS console with the system on-line.

Upon operator's request, the system shall present the condition of any single point, any system,
and area or the whole system on printer or CRT. The output device shall be by operator's choice.
Analog values and status displayed on the CRT shall be updated whenever new values are
received. Points in alarm shall be flagged by blinking, inverse video different colour, bracketed, or
by some other means to differentiate them from points not in alarm.
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57 REPORTING ACCURACY
57.1  System shall report values with minimum end-to-end accuracy listed in Table 1.
5.8 CONTROL STABILITY AND ACCURACY
5.8.1 Control loops shall maintain measured variable at setpoint within tolerances listed in Table 2.

Table 1

Reporting Accuracy

Measured Variable Reported Accuracy

Space Temperature +1°F

Ducted Air +1°F

Outside Air +2°F

Dew Point +3°F

Water Temperature +1°F

Delta-T +0.25°F

Relative Humidity +5% RH

Water Flow +2% of full scale

Airflow (terminal) +10% of full scale (see Note 1)
Airflow (measuring stations) +5% of full scale

Airflow (pressurized spaces) +3% of full scale

Air Pressure (ducts) £0.1in. w.g

Air Pressure (space) 10.01 in. w.g.

Water Pressure 2% of full scale (see Note 2)
Electrical (A, V, W, Power Factor) 1% of reading (see Note 3)
Carbon Monoxide (CO) +5% of reading

Carbon Dioxide (CO 2) +50 ppm

Note 1: 10% - 100% of scale
Note 2: For both absolute and differential pressure
Note 3: Not including utility-supplied meters

Table 2
Control Stability and Accuracy
Controlled Variable Control Accuracy Range of Medium
. +0.2 in. w.g. 0-6 in. w.g.
Air Pressure +0.01 in. w.g. -0.1t0 0.1 in. w.g.
Airflow +10% of full scale
Space Temperature +2.0°F
Duct Temperature +3°F
Humidity +5% RH
. +1.5 psi 1-150 psi
Fluid Pressure £1.0 in. w.g. 0-50 in. w.g. differential

59 ERROR MESSAGES

5.9.1 Inform operator of all errors in data, errors in entry instructions, failure of equipment to respond to
requests or commands, or failure of communications between components of EMCS.

592 Error messages to be comprehensive and communicate clearly to operator precise nature of
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