5700 Cass Avenue, suite 4200
Detroit, Michigan 48202
(313) 577-3734

Division of Finance and Business Operations FAX (313) 577-3747
February 14, 2013

m: \51!/: Purchasing Department
NV

Addendum #5 To
Request for Proposal
For Computer Services Center Chiller Replacement: Project 193-228857
Minutes of the Pre-bid Conference
Dated February 1, 2013

The Addendum must be acknowledged on your lump sum bid.

NOTE: You must have attended a prebid conference in order to be eligible to bid on a particular project.
Receipt of minutes or addenda without being at a prebid conference does not qualify your company to
bid.

The pre-bid conference for Request for Proposal for Computer Services Center Chiller Replacement,
Project 193-228857 was held on February 8, 2013, at 11:00 a.m. (local time) — at Detroit, Ml 48202.
Ken Doherty reviewed the highlights of the pre-bid package, especially concerning details such as bid
due dates and who vendors may contact during the live bid process. Thomas J. Edwards and Brian
Runde from Peter Basso and Associates Inc. discussed the technical aspects of the project and bid
requirements, and conducted the Q & A session.

Numerous policies, questions and answers were addressed at the pre-bid meeting:

e A bid bond is not required for bids below $50,000. Otherwise, a bid bond (5%) will be required for
the full amount of the bid.

e Performance Bond and Material & Labor Payment Bond requirements are listed in the
specifications of the job. Performance & Material & Labor Payment Bonds must be provided by
the awarded Vendor with the submission of the signed contract; which will then be submitted to
FP&M management for counter signature.

e The awarded vendor must provide the required Certificate of Insurance in compliance with
Section 800, article 11 of the bid specifications prior to commencement of any work.

e |If your company has not previously done business with the University you may go to the
Purchasing website at www.purchasing.wayne.edu and look for the “new vendor” link under
“Information for Vendors” on the left. You may submit a new vendor request form and an IRS
form W-9. This will register your company on our vendor list. (NOTE: this does not replace the
listserv.)

e This Project Requires Vendors to use Union Labor, either their own or as labor supplied under a
Project Labor Agreement. Section 00420 of the Bid Documents outlines the University’s Project
Labor Requirements for this and all projects that requiring prior approval of the Board of
Governors.

e 1099 workers and subcontractors using 1099 workers are NOT acceptable

e Certified Payroll must be provided with each of the contractor’s pay applications for all workers
who worked at the job site, in compliance with the State of Michigan policy. Failure to provide
certified payroll, will constitute breach of contract, and pay applications will be returned unpaid
and remain so until satisfactory supporting documents are provided.

e Signed waivers from all Subcontractors and suppliers must accompany Pay Applications or they
will be returned for such documentation prior to approval.

e A properly executed sworn statement is required from all tiers of contractors, and sub-contractors
indicating sub-contractors and suppliers which provide services or product of $1,000.00 or
greater. Sworn statements must accompany applications for payment

e All documents listed in the Front End Section 00420-2 “Wayne State Project Labor Agreements”
must accompany applications for payment. Failure to do so will result in the entire application
package returned for correction.

e A checklist of all Pay Application requirements can be found in Section 00430-1.



The competency and responsibility of Bidders will be considered in making the award. The
Owner does not obligate himself to accept the lowest or any other bids. The Owner reserves the
right to reject any and all bids and to waive any informalities in the Proposals

Parking on WSU campus lots and structures are $6.00/access. Vendor must build parking into
their lump sum bid. Please note: lots are credit card only or cash only, plan accordingly.

The awarded contractor may use the pay lot directly behind the Computer Service Center. A
commercial vehicle may be kept in the parking lot as long as security measures are taken.
There may be a small amount of storage space available in the project area for a couple of
(locked) gang boxes.

Section 300, Form of Proposal has changed very recently, review carefully and complete in its
entirety to avoid disqualification.

The contractors must fill out our prequalification form. They can attach additional information if
they would like but at a minimum the information requested must be filled in on our form so that
we do not have to hunt to find the information

Contractors who have withdrawn a bid after a University bid opening and/or refused to enter into
a contract with the University upon notification of award within the last 3 years are not eligible to
bid on this project

Project hours of operation are 7:00am — 5:00 pm. Anything else requires advance notice and
approval.

Prequalification meeting will be held the first business day after bid openings. Contractors must
be available. The Project Manager will coordinate the meetings. Prequalification meeting
includes Schedule of Values from the Contractor, including a list of Contractor’s subcontractors
and other qualifications required by the documents.

An unsigned contract will be given to the successful Contractor at the conclusion of the
Prequalification meeting, if all aspects of the bid are in order. The Contractor has 5 business
days to return the contract to the Project Manager for University counter signature. The
contractor must also submit a Performance Bond as outlined above and a Certificate of Insurance
in the same 5 business day period. In the event the Contractor fails to return the documents in
this 5 day period, the University reserves the right to award the contract to the next most
responsive bidder.

An Optional second walk through was scheduled for February 18, 2013 at 9:00 am. Late arrivals
will not be retrieved once the walk through begins.

Permit requirements are the responsibility of the awarded contractor as listed on Section 800
Article 4. The Computer Service Center is not considered a classroom building and will not
require State permits. However, a Hot Work Permit will be required. The awarded contractor
must work with the University’'s department of Risk Management to gain a Hot Work permit.

The awarded contractor must work with the project manager to coordinate inspections with the
Department of Risk Management as well.

Vendor must provide their own dumpster if needed, which must be rubber or plywood padded if
placed on concrete. Location and duration must be coordinated with the project manager. The
dumpster must be tagged with the name of your company clearly displayed. Any lawn damage
must be restored.

Use of restrooms will be prohibited. The awarded contractor must supply a temporary facility for
workers.

Tecochill was the awarded the Chiller RFQ. The Pre-Purchased Chiller is scheduled to be
delivered May 1, 2013. Chiller submittal drawings have been included with this addendum.
Cooling Tower bids remain under review and will be shared upon approval. Results of award will
be announced via an addendum and will be posted to the website. The Cooling Tower is
scheduled to be delivered on May 1, 2013.

The Chiller, Generator, generator radiator and all associated equipment (pumps, etc.) that are to
be disconnected and removed will be turned over to the University and delivered to 1200 Holden
for storage and future use.

An Addendum with the new Curb Area and associated documents including Siemens documents
has been posted along with this addendum.

Peter Basso will clarify ME3.2 CRU 1 & 2 locations on the drawings.

Siemens Controls are required. The University will contract direct with Siemens. However, low
voltage wiring including conduit and terminations are the responsibility of the awarded contractor.
The Alternate for the Transformer is for purchase and delivery to 1200 Holden for future
emergency use by CSC.



e |sthere a Buy American Policy, are foreign materials accepted? If quality and costs are even, buy
American.

o How does the sequence work while removing the chiller? In order for no interruptions to service,
disconnect, removal, and delivery to 1200 Holden should occur at the end stages of the project, in
order to maintain continuity of service.

e Questions are due by February 19, 2013 at 12:00 noon

e Bids are due no later than 2:00 p.m., February 22, 2013, at 5700 Cass Ave. Room 4200 AAB.

No public bid opening will be held. Late proposals will not be accepted.

o Time of Completion: The Contract is expected to be fully executed on or about 15 calendar days
after successful bidder qualification and recommendation of award. The successful bidder
(Contractor) agrees to start construction immediately after receipt of a fully executed contract
and Purchase Order, and to complete the work as follows: Substantial Completion, and State
Approved Inspections (if appropriate), no later than June 15, 2013.

e Vendors were cautioned to not bid unless they can absolutely meet the Substantial
Completion date of June 15, 2013.

e A copy of the sign in sheet is available for downloading from the University Purchasing Web Site
at http://www.forms.purchasing.wayne.edu/Adv_bid/Adv_bid.html.

e Thisis an occupied area. The awarded contractor must be considerate of environment (noise,
cleanliness, etc.)

We will require two copies each of your lump sum proposals, vendor qualification questionnaire
and your bid bond documents.

All questions concerning this project must be emailed to: Paula Reyes, Purchasing Department. Email:
bb2709@wayne.edu, copy Ken Doherty, AVP of Procurement, at ac0578@wayne.edu.

Do not contact either FP&M or the Design Firm directly as this may result in disqualification of
your proposal.

Thank you for interest shown in working with Wayne State University.

Paula Reyes
Strategic Sourcing Manager

CC: Thomas J. Edwards (Project Manager), Ken Doherty, AVP of Procurement, Attendee list.
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ADDENDUM
Project Name: Wayne State University
C&IT Chiller Replacement
Installation Bid Pack
WSU Project No. 193228857
PBA Project Number: 2012.0389
Addendum Number: 5
Date: February 18, 2013
Each Bidder’s proposal shall include the work described herein.
Unless otherwise indicated, the work described herein shall comply with, and be equal in all respects to,
the original Specifications and the Drawings accompanying same. Include incidental work required to
properly complete the work, whether stated herein or not.
Drawings Issued: A1.2, S1.1, SPEC1, SPEC2, SPEC3 AFTRM, ABAC, TTRM1, TTRM2, TWIR,
001, 002, 003, 004, 005.
Specifications Issued: 311000, 312000, and 321216.
Iltem No. Description
1. Asbestos test reports are issued for reference.
2. Chiller shop drawing is issued for reference.
3. Refer to Drawing A1.2 (Issued)
A. New Drawing
4, Refer to Drawing S1.2 (Issued)
A. Modified footing depth/details.
5. Refer to Drawings ME2.1, ME2.2 (Not Issued)
A. Add the requirement to remove existing concrete equipment pads with equipment
to be demolished, and to remove existing abandoned equipment pad in new
chiller room.
6. Refer to Drawing ME2.2 (Not Issued)
3960 Howard Hughes Parkway, Ste. 500 2440 West Mission Lane, Ste. 9 5145 Livernois, Ste. 100 2001 Commonwealth Blvd., Ste 203
Las Vegas, NV 89169 Phoenix, AZ 85021-2807 Troy, Ml 48098-3276 Ann Arbor, Ml 48105
Tel: 702-990-3879 Tel: 602-314-8095 Tel: 248-879-5666 Tel: 734-913-4749
Fax: 866-613-3461 Fax: 602-943-1241 Fax: 248-879-0007 Fax: 734-913-4957

www.PeterBassoAssociates.com



PETER BASSO ASSOCIATES, INC.

Wayne State University
PBA Project No. 2012.0389
Addendum No. 5

February 18, 2013

Page 2

A. Add requirement to Alternate 3 to remove air handling unit, ductwork, and
associated piping including two condensate return units complete flush with the
mechanical room walls. Cap piping and ductwork at the walls.

B. Add requirement to Alternate 2 to infill existing roof opening with 1 1/2" thick 20-
gauge roof deck to match existing. Maximum span of deck to be 6'-0". Provide
additional structural members as required to limit roof deck span to acceptable
lengths. Submit structural details to Engineer for review and approval.

C. Add requirement to Alternate 2 provide 2” double wall insulated blank-off panels
to close off cooling tower air intake openings, and seal weather tight.

Refer to Drawing ME3.1 (Not Issued)

A. Add requirement to support catalytic converter, exhaust silencer, and exhaust
piping from supplementary steel mounted on the floor, rather than hanging from
steel above.

Refer to Drawing ME3.2 and ME6.1 (Not Issued)

A. Note that CRU-1 is the only condensate return unit on the project, and the
electrical one line diagram indicates there are two pumps on the one unit.

Refer to Drawings SPEC1, SPEC2, SPEC3 AFTRM, ABAC, TTRM1, TTRM2, TWIR,
001, 002, 003, 004, and 005 (Issued).

A. Added Drawings.
Refer to Specification Sections 311000, 312000, and 321216 (Issued)

A. Added Specifications.

G:\2012\2012-0389-00\Clerical\Addendum Writeups\addendum 5\Addendum 5.docx
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AAA DRILLING & TESTING INC.

1511 Michigan Mutual Bldg.
28 W. Adams
Detroit, Michigan 48226
(313) 961-4122

AAA Report Number: 11554-1
Date Issued: 17 November 1986

Wayne State University
Facilities Planning & Management
Design Service

5454 Cass Avenue - First Floor
Detroit, Michigan 48202

Attention: Mr. Doug Hamborsky

Re: Material Sampling and
Identification of Asbestos
Containing Materials,

REF: Computer Services Center

Dear Mr. Hamborsky:

In accordance with yvour request, on 7 November, 1986 AAA
Drilling & Testing, Inc. performed a building survey for the above
referenced project to determine the presence of friable asbestos
containing building materials. Bulk samples were obtained in
accordance with departmental guidelines and analyzed according to
EPA "Interim Method for the Determination of Asbestos in Bulk
Insulation Samples".

The survey data and analytical results for those areas specified
at the time of inspection are as follows:

PHYSICAL
DESCRIPTION ASBESTOS
) MATERIAL PRESENT PERCENT
SAMPLE # LOCATION/TYPE CONDITION YES/NO ASBESTOS
D-1 Mechanical Room 179; Non-Friable; No Cellulose and
Duct Insulation at No Deterioration Glass Fibers
Connection
D-2 Mechanical Room 179; Non~Fibrous, Yes 5-15% Amosite

Duct~Corner Insulation Friable; No
at Right Hand of Unit Deterioration
Seam

.ese0.COntinued
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AAA DRILLING & TESTING, INC.

Wayne State University
Mr. Doug Hamborsky
17 November 1986

AAA Report Number: 11554-1 (Page 2)
PHYSICAL
DESCRIPTION ASBESTOS
MATERIAL PRESENT PERCENT
SAMPLE # LOCATION/TYPE CONDITION YES/NO ASBESTOS
D=3 Mechanical Room 179; Non-Friable; No Cellulose and
Duct Insulation at No Deterioration Glass PFibers
Connection
D-4 Computer Room 180; Fibrous, Friable; Yes 25-35%
Pipe Joint Insulation, Slight Deterioration Chrysotile
"Blazer" Air #3
D-5 Computer Room 180; Fibrous, Friable; Yes 20-30%
Pipe Joint Insulation, Severe Deterioration Chrysotile
"Blazer" Air #2
D-6 Computer Room 180; Fibrous, Friable; Yes 20-30%
Pipe Joint Insulation, Severe Deterioration Chrysotile
"Blazer" Air #l
DISCUSSION

Analytical test results indicate that fibrous asbestos is
present in sampled pipe joint insulating materials. Fibrous asbestos
is also present in a sample of heat duct insulation material (Sample
D2).

Straight pipe insulation material was observed to be glass fiber
wrap.

RECOMMENDATIONS

The above referenced sample, D2, in the Mechanical Room 179 is
an asbestos-containing material (ACM). However, this ACM is adjacent
to, but not part of the proposed alteration work, i.e., removal of
connection duct between the right and left hand units as indicated on
your drawings. The samples of insulation on the connector duct
showed no fibrous asbestos present.

Persons who enter this area should take care not to disturb any
pipe or duct insulating materials or debris, Persons who must work
in the immediate vicinity of this area should wear appropriate
respiratory protection.

.+ ...continued



| AAA DRILLING & TESTING, INC.

Wayne State University
Mr. Doug Hamborsky
17 November 1986

AAA Report Number: 11554-1 (Page 3}

A visual inspection was made of the East-West Duct above the
ceiling in Computer Room 180 Area No. 1, Ref: Section Line "K" on
your drawings. No insulation was observed to be present on this
duct run,

The piping system servicing the EDPAC Units #1, 2, 3, and 4
were also inspected. WNo friable materials were observed to be
present. A "rubber" type insulation is present on these systems.

The piping system servicing the "BLAZER" units is insulated with
friable ACM on the joints, i.e., tees, valves, elbows, etc. This ACM
is in poor physical condition and poses a potential exposure hazard.
Remedial action should be undertaken promptly.

Renovation/Demolition projects which directly involve asbestos
containing materials are subject to governmental regulations.,
Personal respiratory protection, work area isolation, removal
technique, atmospheric monitoring and proper notification and
disposal are of the utmost importance in any abatement operations.
Copies of EPA regulations and guidelines are included with this
report.

ASBESTOS REMEDIATION PROCEDURES

Removal Procedures - Pipe Insulation

Small amounts of pipe insulation may be removed by thorough
wetting of the insulation with an amended water solution. This is
typically a 90/10 mix of water and common liguid detergent. Once
thoroughly wetted, the material can then be removed without release
of asbestos fibers. Waste materials should be placed in thick, (6
mil.), well-sealed plastic bags and labeled as containing-asbestos
waste. Waste materials can then be transported to a landfill
licensed to accept ashestos waste.

Areas where asbestos remediation procedures are anticipated
should be isolated from the rest of the building. This is commonly
effected by construction of visqueen barriers which, if properly
erected, provide an airtight chamber.

All floors should be thoroughly wet mopped after completion of
the project and before removal of barriers. The mop head and other
materials should be disposed in the same manner as asbestos waste.

s v sss.cOntinued



AAA DRILLING & TESTING, INC.

‘Wayne State University
Mr. Doug Hamborsky
17 November 1986

AAA Report Number: 11554-1 (Page 4)

An alternative method for removal of deteriorated pipe
insulation is through the use of commercially available polyethylene
bags designed to be temporarily taped to the pipe. The interior of
the bags provide an airtight chamber in which to effect removal
operations. This obviates the need for erection of isolation
barriers and also requires significantly less manpower. Workers
using containment bags should wear respirators in the event of
containment bag failure,

Worker Protection

All workers removing asbestos-containing materials should wear
approved respirators, gloves and disposable body suits. Workers
should shower on-site after completing the work for the day.
Atmospheric monitoring is recommended. Please note that untrained
personnel should not attempt a large scale removal or encapsulation
project. Also, proper notification should be given as required
(EPA, OSHA, State and Local).

Legal Requirements

Prior to the removal of friable asbestos-containing material,
notification must be submitted to Federal and State government
authorities. Notification form has been enclosed with this report.
If the removal project is located in Wayne County, a copy of this
notification must also be submitted to:

Michael D. Maillard

Engineering and Enforcement Director
Wayne County Health Department

2211 Bast Jefferson

Detroit, Michigan 48226

Supplemental Services

Testing Engineers & Consultants, Inc. offers additional asbestos
services in the areas of:

(1) Specifications and Bid Preparations

{(2) Remediation/Removal Procedures
-Regulation Compliance (EPA, OSHA, State & Local)
~Management of Hazardous Materials
—Atmospheric Monitoring/Supervision during
Encapsulation/Removal
-Inspection of Completed Project

e eses.continued



',AAA DRILLING & TESTING, INC.

Wayne State University
Mr. Doug Hamborsky
17 November 1986

AAA Report Number: 11554-1 (Page 5)

If you are in need of these or other consulting services,
please contact us for additional information.

We are pleased to have been of service. If you have any
questions or require further information, please contact this office
at your earliest convenience.

Respectfully submitted,

AAA DRILLING & TESTING, INC,

s A
David ﬁ%éller &MMQQJV
Environmental ®ngineer

J Cli)/z M, C’“i{,u,/ AN, }LL ( v ;)

Steve Kulpanowskl

St?;f/gfolo?tj}
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“ 8taff Engineer //

DM/SK/SY/kr
Enclosure
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AAA DRILLING & TESTING INC.

1511 Michigan Mutual Bldg.
28 W. Adams
Detroit, Michigan 48226

A WBE ENTERPRISE

{313) 961-4122
ABA
Date Issued:

‘ Repart Number: 12000-1
Wayne State University G3-19-87
F P &M 3454 Cass Avenusg

Detroit, Michigan, 48202

Attention: Dave Reitzel

Re: Air Monitoring During the Asbestos
Abatement Project at Wayne State
University—Computer Center; Detroit,
Michigan
' Your P.0O.#:

Dear Dave Reitzel.

Monitoring for airborne fiber levels was performed at the above
referenced location during removal of asbestos—containing materials

on (Q3-03-87.

The samples were analyzed in accordance with NIOSH Method #P&CAM

2089, “"Asbestos Fibers in Aip".

Only fibers >5um long with an aspect

ratio greater than 3:1 are counted.

We note that & minimum count of

10 fibers per 100 fields is considered by NIOSH to be acceptable for
reliable gquantitation. BSamples containing less than 10 fibers per 100
fields are reported as less than (L} the value of the minimum reliable
detection limit at the given air volumes.

Sampling locations are depsignated below and the covresponding
numbers are used in the report. The results are tabulated on the
proceeding page(s).

SAMPL.ING

STATION LOCATION

1 Computer Center, Work Area, East

2 Computer Center. Work Area, South

3 Computer Center, Adjacent Te Work Area
4 Personal Sample, Mark Kovac

T
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AAA DRILLING & TESTING, INC.

AAA  REPORT #:12005-1 DATA PAGE #1
SAMPLING LITERS FIBER
DATE  SAMPLE TIME OF AIR FIBERS FIELDS  GONC.
SAMPLED STATION TYPE  PERIOD SAMPLED COUNTED COUNTED (#/cc)
03-03-87 1 B 8: 30AM-10: 25AM 1093 5.0 100 <.010
03-03-87 2 B 8: 30AM-10: 25AM 920 10.0 100 . 028
03-03-87 3 B B:40AM-10: 30AM 990 .3 100 <. 001
03-03-87 1 10: 25AM-12: 35PM 1235 8.9 100 <.017
03~-03-87 2 10: 25AM-#V1 0
03-03-87 3 10: 40AM-12: 59PM 1219 3.0 100 <. 005
03-03~87 4 P 10: 50AM-12: 35PM 305 10. 5 100 . 088
03-03-87 1 C  12: 50PM~2: 50PM 1140 5.0 100 <.010
03-03-87 2 C  12: 50PM-2: SOPM 960 2.5 100 <.004
~~~~~~~~~~~~ COMMENT G oo em e e

Q@.C. Duplicate Analysis:

03~-03~87 8:30aM-10:28AM 10.0fibers/100fialds = . 028#/cce
Q.A. Blank Count = 1.Q

#V1 ~ Cassette Damaged

"B" Indicates Background

"pt Indicates Personal Monitor

Gt Indicates Clean Check

We are pleased to be of ssrvice. If there are any questions or
neegd of further assistance, feel free to contact ws at your earliest
convenience.

Respectfully submitted,

AAA DRILLING-& TEBTIN .
a)) = q%if
fee 7L e,

Donald Kliebert " Stuart Yanke
Environmental Services Staff Enginder




WESTERN REGIONAL OFFICE:

2834 East Grant Road
AAA and ASSOCIATES, INC. Tucson, Arizona 85716
1511 Michigan Mutual Bldg.
28 W. Adams

Detroit, Michigan 48226
(313) 961-4122

Independent Consultants Specializing in Environmental Services.

AAA Report Number: 137111-1
Date Issued: 2 November 1987

Wayne State University ‘
Facilities Planning & Management : )
5454 Cass Nm\ﬁaﬂﬁggf
Detroit, Michigan 48202 o

Attention: Mr, David Reitgzel

Re: Bulk Sample Analysis;
Computer Services Building

Dear Mr. Reitzel:

In accordance with your request, herein presented are the
analytical test results of the bulk insulation samples taken by
our field personnel per your request to determine the presence of
fibrous asbestos.

The method of analysis used was the EPA's "Interim Method for
the Determination of Asbestos in Bulk Insulation Samples®.

The test results are as follows:

PHYSICAL APPROXIMATE
DATE AND DESCRIPTION ASBESTOS PERCENTAGE
LABORATORY MATERIAL PRESENT COMPOSITION
SAMPLE # LOCATION/TYPE CONDITION YES/NO ASBESTOS
9-02-87 Mechanical Room #130; Orange/White; , Yes 5% Chrysotile
ggz2 Northeast Corner; Fibrous, Friable;
2" Steamline; Pipe Slight Deterioration
Joint Insulation
9-.02-87 Mechanical Room #130; Orange/White; No Cellulose,
9923 Northeast Corner; Fibrous, Friable; Fibrous Glass
2V Steamline; 3light Deterioration
Straight Pipe
Insulation

cr e e continued



Wavne State University
‘Mr, David Reitzel

2 November 1987
AAA Report Number: 13111-1 (Page 2)
PHYSICAL
DATE AND DESCRIPTION ASBESTOS
LABORATORY MATERIAL PRESENT
SAMPLE # LOCATION/TYPE CONDITION YES/NO
9-02-87 Mechanical Room #130; White/White; . No
gg24 Northeast Corner; Fibrous, Friable;
4n Steamline; Pipe Intact
Joint Insulation
9-02-87 Mechanical Room #130; White/White; No
925 West Wall, South Fibrous, Friable;
End; Pipe dJoint Slight Deterioration
Insulation
9-02-87 Mechanical Room #130; White Wall; No
9926 Furnace, South Fibrous, Friable;
Wall; Other Celling Intact
and/or Wall
Insulation
9-02-87 Mechanical Room #331; White; Fibrous, No
9927 Furnace, East Side Friable; Intact
Center; Pipe Joint
Insulation
9-02-87 Mechanical Room #179; Yellow/White; Yes
9933 (Fan Room); North Fibrous, Friable;
Side of Fan, Hot Intact
Water Lines
(1 1/2" Line); Pipe
Joint Insulation
9-02-87 Mechanical Room #179; Yellow/White; Yes
9934 (Fan Room}; North Fibrous, Friable;
Side of Fan, Hot Intact
Water Lines
(1 1/2" Line);
(8' Elevation);
Straight Pipe
Insulation
9-02-87 Mechanical Room #179; Green/Blue/White; Yes
9935 {Fan Room); North Fibrous, Friable;

Wall, 1" Domestic
Water; Pipe Joint
Insulation

Intact

.+ continued

APPROXIMATE

PERCENTAGE

COMPOSITION
ASBESTOS

Cellulose,
Fibrous Glass

Cellulose,
Fibrous Glass

Cellulose,
Fibrous Glass

Cellulose,
Fibrous Glass

4% Amosite
96% Non-Fibrous
. Particulates

80% Chrysotile

17% Non-Fibrous
Particulates

3% Fibrous
Glass

7% Chrysotile

73% Non-Fibrous
Particulates

20% Fibrous
Glass




"Wayne-State University L
Mr, David Reitzel ;f” s
2 November 1987 NOVE - 1987

AAA Report Number: 13111-~1 (Page 3) LS
PLARGE 0 0 25T

We are pleased to provide this service. Should you have any
guestions or desire further information, please contact this office
at your earliest convenience,

Respectfully submitted,

AAA AND ASSOCIATES, INC.

STk pasressts

Steve Kulpanowski Rb
Staff Geologist

Richard Dohert
Staff Engineer

SK/RD/kr
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WESTERN REGIONAL OFFICE:

2834 East Grant Road
AAA and ASSOCIATES, INC. Tucson, Arizona 85716
1511 Michigan Mutual Bldg.
28 W. Adams

Detroit, Michigan 48226
(313) 961-4122

Independent Consultants Specializing in Environmental Services.

AAA Report Number: 13111-1
Date Issued: 2 November 1987 _
Reissued Date: 11 November 1987

Wayne State University
Facilities Planning & Management
5454 Cass

Detroit, Michigan 48202

Attention; Mr, DPavid Reitzel

Re: Bulk Sample Analysis;
Computer Services Building
Project Number: 8707 F

Dear Mr. Reitzel:

In accordance with your request, herein presented are the
analytical test results of the bulk insulation samples taken by
our field personnel per your request to determine the presence of
fibrous asbestos.

The method of analysis used was the EPA's "Interim Method for
the Determination of Asbestos in Bulk Insulation Samples™,.

The test results are as follows:

PHYSICAL APPROXIMATE
DATE AND DESCRIPTION ASBESTOS PERCENTAGE
LABORATORY MATERTAL PRESENT COMPOSITION
SAMPLE # LOCATION/TYPE CONDITION YES/NO ASBESTOS
g-02-87 Mechanical Room #130; Orange/White; Yes 5% Chrysotile
9922 Northeast Corner; Fibrous, Friable;
2" Steamline; Pipe Slight Deterioration
Joint Insulation
9-02-87 Mechanical Room #130; Orange/White; No Cellulose,
3923 Northeast Corner; Fibrous, Friable; Fibrous Glass
2" Steamline; Slight Deterioration
Straight Pipe
Insulation

.vsescontinued



" Wayne State University

Mr. David Reitzel
2 November 1987
AAA Report ¥Number: 13111-1 (Page 2)
PHYSICAL APPROXIMATE
DATE AND DESCRIPTION ASBESTOS PERCENTAGE
LABORATORY MATERTAL PRESENT COMPOSITION
SAMPLE # LOCATION/TYPE CONDITION YES/NO ASBESTOS
9-02-87 Mechanical Room #130; White/White; No Cellulose,
9924 Northeast Corner; Fibrous, Friable; Fibrous Glass
4n Steamline; Pipe Intact
Joint Insulation
9-02-87 Mechanical Room #130; White/White; No Cellulose,
9925 West Wall, South Fibrous, Friable; Fibrous Glass
End; Pipe Joint Slight Deterioration
Insulation
9-02-87 Mechanical Room #130; White Wall; No Cellulose,
9926 Furnace, South Fibrous, Friable; Fibrous Glass
Wall; Other Ceiling Intact
and/or Wall
Insulation
9-02-87 Mechanical Room #331; White; Fibrous, No Cellulose,
9927 Furnace, East Side Friable; Intact Fibrous Glass
Center; Pipe Joint
Insulation
9-02-87 Mechanical Room #179; Yellow/White; Yes - 4% Amosite
9933 (Fan Room); North Fibrous, Friable; 96% Non-Fibrous
Side of Fan, Hot Intact Particulates
Water Lines
(1 1/2" Line); Pipe
Joint Insulation
9-02~-87 Mechanical Room #179; Yellow/White; Yes 80% Chrysotile
9934 (Fan Room); North Fibrous, Friable; 17% Non-Fibrous
Side of Fan, Hot Intact Particulates
Water Lines 3% Fibrous
(1 1/2" Line); Glass
(8' Elevation);
Straight Pipe
Insulation
9-02-87 Mechanical Room #179; Green/Blue/White; Yes 7% Chrysotile
9935 (Fan Room); North Fibrous, Friable; 73% Non-Fibrous
Wall, 1" Domestic Intact Particulates
Water; Pipe Joint 20% Fibrous
Insulation Glass

‘e

v .2 .continued




Wayne State University
Mr. David Reitzel
2 November 1987

AAA Report Number: 13111-1 (Page 3)

We are pleased to provide this service. Should you have any
questions or desire further information, please contact this office
at your earliest convenience.

Respectfully submitted,

AAA AND ASSOCIATES, INC.

Steve Kulpanowski
Staff Geologist

QA;/LJhﬁ)<t>§ \&
Richard Doherty
Staff Engineer
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*@Mp.@mﬂu

P
AAA & ASSOQOCIATES, INC,
1511 Michigan Mutual Bldg.

28 W. Adams INDEPENDENT CONSULTANTS
Detroit, Michigan 48226 SPECIALIZING IN

(313) 961-4122 ENVIRONMENTAL SERVICES
AAA Report Number: 13111-10 -~y
Date Issued: 21 March 1989 . T

Facilities Planning and Management

sl
Wayne State University ' %g%gié&ﬁﬁ ?3}

Design Services

5454 Cass Avenue MAR29 1989
First Floor L
Detroit, Michigan 48202 ngfNHU%Wb
MT.
Attention: Mr. Robert Chan & R{ANH\NG&MG

Re: Bulk Sample Analysis;
Computer Services, Chemistry
and Justice Buildings

Dear Mr, Chan:

In accordance with your request, herein presented are the
analytical test results of the bulk insulation samples taken, per
your directive, by our field personnel on 25 January 1989 to determine
the presence of fibrous asbestos.

The method of analysis used was the EPA’s "Interim Method for the
Determination of Asbestos in Bulk Insulation Samples", The limit of

detection of asbestos by Polarized Light Microscopy is approximately
one percent (1%) by area.

The test results are as follows:

PHYSICAL
DATE AND DESCRIPTION/ ASBESTOS APPROXIMATE
LABORATORY MATERIAL PRESENT PERCENTAGE
SAMPLE # LOCATION CONDITION YES/NO COMPOSTITION

COMPUTER SERVICES BUILDING

T 14643 Basement:, White, Compact, No 100% Cotton
1 Northwest Fiberweave, = e

Corner of Painted Yellow 40% FG/MW
Chiller (5%) 60% NFP
Unit #3 = e
off Room, Brown, Compact,
Condensate Powdery (95%)
Return = = ==c—m———mm o
Line; Friable, Intact
Pipe Joint
Insulation

» e s .CONtinued



Wayne State University
Mr. Robert Chan
21 March 1989

AAA Report Number: 13111-10 (Page 2)

PHYSICAL
DATE AND DESCRIPTION/ ASBESTOS APPROXIMATE
LABORATORY MATERTAL PRESENT PERCENTAGE
SAMPLE # LOCATION CONDITION YES/NO COMPOSITION

JUSTICE BUILDING (cont’d}

T 14644 Basement, Gray, Compact, No 35% FG/MW
2 Southwest (100%) 65% NFP
Corner,  =—-mo———oossse——e—————
Unit #3 Friable, Intact
off of
Chilled
Water
Line;
Pipe Joint
Insulation
T 14645 Basement, White, Compact, Yes 100% Cotton
3 East Side  Fiberweave, Painted @ = = ==——mom———e—e—oe—e
of Chiller Orange (5%) 65% Amosite
Unit $#3,  ~=m—c————mmmemmmm 35% NFP
4v, White, Compact,
Vertical Fibrous (95%)
Steam Line, ——-——————rcmam——————
8 1/27 Friable, Intact
Above Floor;
Straight
Pipe
Insulation
T 14646 Basement, White, Compact, No 100% Cotton
4 East Side Fiberweave, Painted @ = = -——=--mmmmmmmmmmme
of Chiller Orange (5%) _ 2% Cellulose
Unit #3,  ~——=leemmmmmemee o  45% FG/MW
Pipe Joint Gray, Compact, 53% NFP
4’ Above Fibrous (95%)
Floor; =————————————mmm————
Straight Friable, Intact
Pipe
Insulation

. eees.continued
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Wayne State University
Mr. Robert Chan
21 March 1989

AAA Report Number:

DATE AND
LABORATORY

SAMPLE # LOCATION

T 14637 Sub-

1 Basement,
Chilled
Water Pump
#1, West
Side of
Punp, Side
of Fitting
2’ Above
Floor
(Near
Elevator):;
Pipe Joint
Insulation

T 14638 Sub-
2 Basement,

Chilled
Water Pump
#1, East
Side, of
Pump off
Vertical
8" Line
47 Above
Floor,
{Near
Elevator);
Straight
Pipe
Insulation

13111-10 (Page 3)

PHYSICAL

DESCRIPTION/ ASBESTOS APPROXIMATE
MATERIAL PRESENT PERCENTAGE
CONDITION YES/NO COMPOSITION

CHEMISTRY BUILDING (cont’d)

White Compact, No 100% Cotton
Fiberweave (5%) = =e—cmmmeemeeeeeeo
——————————————————— 45% FG/MW

Gray, Compact, 55% Cellulose
Fibrous (85%) = @ meemeemmmmme o
——————————————————— 30% FG/MW

Yellow, Loosely 65% Ceramic Wool
Compact, Fibrous, 5% NFP

(10%)

Friable, Intact

White, Compact, No 100% Cotton
Fiberweave (5%) = ——ee——mmmm—o
———————————————————— 60% Cellulose
Brown, Compact, - 10% FG/MW
Fibrous, Papery 30% NFP

with Tar on back = —cemmmmmm o
(10%) 85% Ceramic Wool
———————————————————— 10% FG/MW

Yellow, Loosely 5% NFP

Compact, Fibrous = = = —e-eeeemmmmeo.
(20%) 100% Metal#**
Silver Foil (2%) 80% Cellulose
———————————————————— 20% NFP

White, Compact, = = s
Fibrous Papery 90% Ceramic Wool
(2%) 5% Cellulose
————————————————————— 5% NFP

White, Compact, = —eemmmm
Fibrous (2%) 55% FG/MW
————————————————————— 45% NFP

Light Gray, Compact,
Fibrous (59%)

Friable, Intact

.....cContinued




Wayne State University
Mr. Roberit Chan
21 March 1989

AAA Report Number: 13111-10 (Page 4)

PHYSICAL
DATE AND DESCRIPTION/ ASBESTOS APPROXTMATE
LABORATCRY MATERIAL PRESENT PERCENTAGE
SAMPLE # LOCATION CONDITION YES/NO COMPOSITION
CHEMISTRY BUILDING (cont’d)
T 14639 Sub- White, Compact, No 100% cCotton
3 Basement, Fiberweave, @ ——mmmmmeeem o
East Side Painted Orange (5%) 100% Metal=*+*
of South  -----=-rr r———————
§§i11§§ Silver Foil (5%) 60? Ce;amic Wool
;, Off e 5% FG/MW
8" Vertical White, Compact, 5% Cellulose
Steam Line, Fibrous (2%) 30% NFP
107, Above  —-——-——rmmmmmmme——e e
Floor; White, Compact, 70% Cellulose
Straight Fibrous, Papery 30% NFP
Pipe (5%) e
Insulation  —=-=————eeeee 40% Ceramic Wool
Yeliow, Loosely 53% FG/MW
Compact, Fibrous 2% Cellulose-
(83%) 5% NFP
Friable, Intact
T 14640 Sub- Yellow, Compact, Yes 100% Cotton
4 Basement, Fiberweave {(5%) = —ememmmmmmmmm o
East Side W =—==—meccmccmmmeeeo 45% FG/MW
of South Yellow, Loosely 45% Ceramic Wool
Chiller Compact, Fibrous 10% NFP
_ Unit #2 (2%) e
i : off 8" Steam ----—m-—m—omenn 25% Chrysotile
i Line, 8 1/2" Gray, Compact, 40% FG/MW
Above Floor Fibrous (93%) 35% NFP
as Pipe ———mmemeemmee—o :
Enters the  Friable, Intact
Unit;
Pipe Joint
Insulation

..ere.continued




Wayne State University
Mr. Robert Chan

© 21 March 1989

A2A Report Number: 13111-1¢ (Page 5)

PHYSICAL
DATE AND DESCRIPTION/ ASBESTOS APPROXIMATE
LABORATORY MATERTAL PRESENT PERCENTAGE
SAMPLE # IOCATION CONDITION YES/NO COMPOSITION

CHEMISTRY BUILDING (cont’d)

T 14641 Sub- White, Compact, No 100% Cotton
5 Basement, Fiberweave, Painted = = =  ——————mmmmmm

Southwest Green (5%) 100% Metal#*#
Corner, of —————————mmmmmmmmm e ———— e
South Silver Foil (5%) 60% Ceramic Wool
Chiller = = =——=———eemee—mm————e 40% NFP
Unit #2, White, Compact, = —emmemmm
10" Vertical Fibrous (2%) 80% Cellulose
skilled = ~ —==——meemmmmmmmeee 20% NFP
Water White, Compact, = = —mememmmmme
Line About Fibrous, Papery 95% FG/MW
8’ Above (5%) : 5% NFP
Floor; = ~————reeeceeeee—————
Straight Yellow, Loosely
Pipe Compact, Fibrous

Insulation (83%)

Friable, Intact

T 14642 Sub- White, Compact, Yes 100% Cotton
6 Basement, Fiberweave, Painted = = = ———mmmmmmmo

Southwest Green (5%) 100% Cotton
Corner of  ———————mmmmmcmane—— e
South Yellow, Compact, 25% Chrysotile
Chiller Fiberweave (10%) 30% FG/MW
Unit #2, — =---—meemme——— 45% NFP
10" Line Gray, Compact, = =
10’ Above  Fibrous (30%) 95% FG/MW
Floor; W ——=sesrrccem——————— 5% NFP

Pipe Joint Yellow, Loosely
Insulation Compact, Fibrous
(55%)

B el L T ———

Friable, Intact

- «e...continued




Wayne State University
Mr. Robert Chan
21 March 1989

AAA Report Number: 13111-10 (Page 6)

PHYSICAL
DATE AND DESCRIPTION/ ASBESTOS APPROXIMATE
LABORATORY MATERIAL PRESENT PERCENTAGE
SAMPLE # LOCATION CONDITION YES/NO COMPOSITTION

JUSTICE BUILDING (cont’d)

T 14647 Basement White, Compact, Yes 100% Cotton
1 Sprinkler Fiberweave (5/) ——————————————————

Room, = = = sremeeccccem———e——— 55% Chrysotile
Large Gray, Compact, 5% Fibrous
fitting Fibrous (95%) ‘ Brucite
between = = —mmeemmemmeee o 40% NFP
Main Control Friable, Intact
Valves;
Pipe Joint
Insulation

*NFP = Non-Fibrous Particulate
**FG/MW = Fiberglass and Mineral Wool

Types of Asbestos: Amosite
Anthophyllite
Chrysotile
Crocidolite
Tremolite-Actinolite -

We are pleased to have been of service. Should you have any

questions or require further information, please contact this office at
your earliest convenience.

Respectfully submitted,
AAA AND ASSOCIATES, INC.

S Y Bl

Susan V. Parcell
Asbestos Survey Coordinator

m
Richard T. Docherty

Manager, Asbestos Serv1 es

SVP/RTD/blh ‘
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AAA & ASSOCIATES, INC. CI‘-E‘TW%TJBJ)
1511 Michigan Mutual Bldg. i"'“" 359
28 W. Adams INDEPENDENT CONSULTANTS
Detroit, Michigan 48226 SPECIALIZING IN
(313) 961-4122 ENVIRONMENTAL SERVICES

AAA Report Number: 13111-10
Date Issued: 21 March 1989
-Date Reilssued: 13 April 1989

Wayne State University

Facilities Planning and Management
Design Services

5454 Cass Avenue

First Floor

Detroit, Michigan 48202

Attention: Mr. Robert Chan
Re: Bulk Sample Analysis;
Computer Services, Chemistry
and Justice Buildings
Dear Mr. Chan:

In accordance with your request, herein presented are the
analytical test results of the bulk insulation samples taken, per
your directive, by our field personnel on 16 February 1989 to determine
the presence of fibrous asbestos.

The method of analysis used was the EPA’s "Interim Method for the
Determination of Asbestos in Bulk Insulation Samples". The limit of
detection of asbestos by Polarized Light Microscopy is approximately
one percent {(1%) by area.

The test results are as follows:

PHYSICAL
DATE AND DESCRIPTION/ ASBESTOS APPROXIMATE
LABORATORY MATERTAL PRESENT PERCENTAGE
SAMPLE # LOCATION CONDITION YES/NO COMPOSITION
COMPUTER SERVICES BUILDING
T 14643 Basement,  White, Compact, No 100% Cotton
1 Northwest Fiberweave, @ @ e
Corner of Painted Yellow 40% FG/MW
Chiller (5%) 60% NFP
Unit #3 ~  ——ecmmmm e
off Room, Brown, Compact,
Condensate Powdery (95%)
Return = = —==—e———mmeee——
Line; Friable, Intact
Pipe Joint
Insulation

...... continued



Wayne State University
Mr. Robert Chan
21 March 1989

AAA Report Number:

13111-10 (Page 2)

PHYSICAL
DATE AND DESCRIPTICN/ ASBESTOS
LABORATORY MATERIAL PRESENT
SAMPLE # LOCATICHN CONDITION YES/NO
JUSTICE BUILDING (cont’d)
T 14644 Basement, Gray, Compact, No
2 Southwest (100%)
Corner, —=—c——mrmeeee e
Unit #3 Friable, Intact
off of
Chilled
Water
Line;
Pipe Joint
Insulation
T 14645 Basement, Whlte, Compact, Yes
3 East Side Fiberweave, Palnted
of Chiller Orange (5%)
Unit #3,  ~——m—m—mmmmeme
4n, Whlte, Compact,
Vertical Fibrous (95%)
Steam Line, ——--c——mmmmmm
8 1/27 Friable, Intact
Above ¥loor;
Straight
Pipe
Insulation
T 14646 Basement, White, Compact, No
4 East Side Fiberweave, Palnted
of Chiller Orange (5%)
Unit $#3, ===
Pipe J01nt Gray, Compact,
4/ Above Fibrous (95%)
Floor; = = ==
Straight Friable, Intact
Pipe
Insulation

.+ s+ .continued

APPROXIMATE
PERCENTAGE
COMPOSTITION

%5 FG/MW
NFP

Cotton
65% Amosite
NFP

Cotton

2% Cellulose
FG/MW
NFP

SCEIVE])

I’-\PR? 01988




Wayne State University
Mr. Robert Chan
21 March 1989

AAA Report Number: 13111-10 {(Page 3)

PHYSICAL
DATE AND DESCRIPTION/ ASBESTOS APPROXTIMATE
LABORATORY MATERIAL PRESENT PERCENTAGE
SAMPLE # LOCATION CONDITION YES/NO COMPOSITION

CHEMISTRY BUILDING (cont’d)

T 14637 Sub- White Compact, No 100% Cotton
1 Basement, Fiberweave (5%) = ;e

Chilled = = === 45% FG/MW
Water Pump Gray, Compact, 55% Cellulose
#1, West Fibrous (85%) @ e
Side of = = memeemmemmm——lo 30% FG/MW
Pump, Side Yellow, Loosely 65% Ceramic Wool
of Fitting Compact, Fibrous, 5% NFP
2! Above (10%)
Floor = = = —«eeeee—meeme e

(Near Friable, Intact

Elevator);
Pipe Joint
Insulation
T 14638 Sub- White, Compact, No 100% Cotton
2 Basement, Fiberweave (5%) = ceeemmmmmee .
Chilled = = ————ecmmmmmmmme 60% Cellulose
Water Pump Brown, Compact, 10% FG/MW
#1, East Fibrous, Papery 30% NFP
Side, of with Tar on back = —cemmmee
Sumg_of{ (10%) 85% Ceramic Wool
ertical @ —-memmmmmmeeemmee 10% FG/MW
8" Line Yellow, Loosely 5% NFé
4’ Above Compact, Fibrous = = eceeee
?loor, (20%) 100% Metal#**

Near = = =——rm—emmmmmeee e
Elevator) ; Silver Foil (2%) 80% Cellulose
Straight ————emmmmmmm—e 20% NFP
Pipe White, Compact, = eceemmme
Insulation Fibrous Papery 90% Ceramic Wool

(2%) 5% Cellulose
————————————————————— 5% NFP

White, Compact, = e
Fibrous (2%) 55% FG/MW
————————————————————— 45% NFP

Light Gray, Compact,
Fibrous (59%)

et e ey S —— 38 S b oy T W 2

Friable, Intact

... coOntinued




Wayne State University
Mr. Robert Chan
21 March 1989

AAA Report Number: 13111-10 (Page 4)

PHYSICAL
DATE AND DESCRIPTION/ ASBESTOS APPROXIMATE
LABORATORY MATERTAL PRESENT PERCENTAGE
SAMPLE # LOCATION CONDITION YES/NO COMPOSITION
CHEMISTRY BUILDING (cont’q)
T 14639 Sub- White, Compact, No 100% Cotton
3 Basement, Fiberweave, = = e
East Side Painted Orange (5%) 100% Metal#*+*
of south - -
ghiller Silver Foil (5%) 60% Ceramic Wool
2, Off el 5% FG/MW
8" Vertical White, Compact, 5% Cellulose
Steam Line, Fibrous (2%) 30% NFP
107, Above  —--emee—mmmmee
Floor; White, Compact, 70% Cellulose
Straight Fibrous, Papery 30% NFP
Pipe {(5%) e
Insulation  —=-—m———mmmmae_ 40% Ceramic Wool
Yellow, Loosely 53% FG/MW
Compact, Fibrous 2% Cellulose
(83%) 5% NFP
Friable, Intact
T 14640 Sub- Yellow, Compact, Yes 100% Cotton
4 Basement, Fiberweave (5%) = el
East Side  ———mee—mmmmm 45% FG/MW
of South Yellow, Loosely 45% Ceramic Wool
Chiller Compact, Fibrous 10% NFP
Unit #2 (2%) e
of f 8" Steam ——=———=wmmm————_ 25% Chrysotile
Line, 8 1/2" Gray, Compact, 40% FG/MW
Above Floor Fibrous (93%) 35% NFP
as Pipe = cm—m—mmmemmmeee o
Enters the Friable, Intact
Unit;
Pipe Joint
Insulation

« s e c0ontinued
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Wayne State University
Mr. Robert Chan
21 March 1989

AAA Report Number:

13111-10 (Page 5)

PHYSICAL
DATE AND DESCRIPTION/ ASBESTOS APPROXIMATE
LABORATORY MATERIAL PRESENT PERCENTAGE
SAMPLE # LOCATION CONDITION YES/NO COMPOSITICN
CHEMISTRY BUILDING (cont’d)
T 14641 Sub- White, Compact, No 100% Cotton
5 Basement, Fiberweave, Painted = = = —cemmmmmm_
Southwest Green (5%) 100% Metal#+*
Corner, of  —=-—c—mmmmmmm—men
South Silver Foil (5%) 60% Ceramic Wool
Chiller = = ==—mm—emmmm 40% NFP
Unit #2, White, Compact, = e
10" Vertical Fibrous (2%) 80% Cellulose
skilled w——mmmmmmm 20% NFP
Water White, Compact, = @ e __
Line About Fibrous, Papery 95% FG/MW
8’ Above (5%) 5% NFP
Floor; = =  =cceeemmmee o
Straight Yellow, Loosely
Pipe Compact, Fibrous
Insulation (83%)
Friable, Intact
T 14642 Sub- White, Compact, Yes 100% Cotton
6 Basement, Fiberweave, Painted = = —ommo ..
Southwest Green (5%) 100% Cotton
Corner o0f  —-rm—m——mmmmmmmee e
South Yellow, Compact, 25% Chrysotile
Chiller Fiberweave (10%) 30% FG/MW
Unit #2,  —e—mmmmmmee 45% NFP
10" Line Gray, Compact, = el
10’ Above Fibrous (30%) 95% FG/MW
Floor; = —==——eemmmm 5% NFP
Pipe Joint Yellow, Loosely
Insulation Compact, Fibrous

(55%)

T S t—— A ey frrn - t— ik o =y

Friable, Intact

.+« ccontinued




Wayne State University
Mr. Robert Chan
21 March 1989

AAA Report Number: 13111-10 (Page 6)

PHYSICAL
DATE AND DESCRIPTION/ ASBESTOS APPROXIMATE
LABORATORY MATERIAL PRESENT PERCENTAGE
SAMPLE # LOCATION CONDITION YES/NO COMPOSTITION

JUSTICE BUILDING (cont’d)

T 14647 Basement White, Compact, Yes 100% Cotton
1 Sprinkler Fiberweave (5%) = e

Room, = = =  =—=——emmmmeo 55% Chrysotile
Large Gray, Compact, 5% Fibrous
fitting Fibrous (95%) Brucite
between = = —emmeommmmma 40% NFP
Main Control Friable, Intact
Valves;
Pipe Joint
Insulation

*NFP = Non-Fibrous Particulate
#*FG/MW = Fiberglass and Mineral Wool

Types of Asbestos: Amosite
Anthophyllite
Chrysotile
Crocidolite
Tremolite~Actineclite

We are pleased to have been of service. Should you have any
questlons or require further information, please contact this office at
your earliest convenience.

Respectfully submitted,
AAA AND ASSOCIATES, INC.

S Y e d

Susan V, Parcell
Asbestos Survey Coordinator

Richard T. Doherty .
Manager, Asbestos Sérvices

SVP/RTD/blh
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Peter Basso Associates Inc
CONSULTING ENGINEERS

SHOP DRAWING SUBMITTAL REVIEW COMMENTS

Mechanical

Electrical

Energy Management
Communication Technolegies
Commissioning

Project Name: WSU Comp Svcs Chiller Replacement

PBA Project Number: 2012-.389

Submittal: Pre-Purchase 1
Date Submitted: 1/28/2013
Date Reviewed: 2/5/2013

General Commenis

Refer to supplemental 200 ton chiller perfermance sheet attached.

Review is only for geqeral conformance with the design
concept of the project and general compliance with the
information given in the contract documents. Any action
shown is subject to the requirements of the plans and
specifications. Contractor is responsible for: Dimeasions,
which shall be confirmed and correlated at the job site;
tabrication processes and techniques of construction;
coordination of his work with all other trades and the
satisfactory performance of his work,

CONOEXCEPTIONS TAKEN )(I\A_)F MARKNGS
CINOTE MARKINGS-RESUBMIT  TOREJECTED

PETER BASSO ASSQOCIATES, INC

ELECBY____________DATE_______g¢_
- #

MECH. BVW_ mmw_g

TCBY_______ DATE

G:\2012\2012-0389-00\Shop_Dwg\Comments Sheets\chiller pre-purchase 1.docx

3960 Howard Hughes Parkway, Ste. 500
Las Vegas, NV 89169

Tel: 702-990-3879

Fax: 866-613-3461

2440 West Mission Lane, Ste. 9 5145 Livernois, Ste. 100
Phoenix, AZ 85021-2807 Troy, Ml 48098-3276
Tel: 602-314-8095 Tel: 248-879-5666

Fax: 602-943-1241 Fax: 248-879-0007

www.PeterBassoAssociates.com

2001 Commonwealth Blvd., Ste 203
Ann Arbor, Ml 48105

Tel: 734-913-4749

Fax: 734-913-4957
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Gas Engine-Driven Chiller

Wayne State University
Computer Services Center

Detroit, Michigan
Submitted To: Prepared By:
Wayne State University Tecogen
42 West Warren Avenue 45 First Avenue
Detroit, Ml 48202 Waltham, MA 02451
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Equipment Submittal

1.1 Sale Information

Sold To:

Wayne State University
42 W. Warren Avenue
Detroit, MI 48202

Project:

Wayne Stale University Computer Services Center

Purchase Order Number:

WSU Project No. 193-228857

Submittal Date:

January 28, 2013

Sale Number:

6553

Engineer:

Peter Basso Associates Inc.

Mechanical Contractor:

Tecogen Representative:

Equipment Submitted

One (1) CH-200x, Natural Gas Engine-Driven, Water-Cooled Chiller

Built-ln Options Supplied:

Acoustic Enclosure

Engine Bulk Oil System
Engine Heat Recovery

Direct Computer Connection
Evaporator Marine Water Box
Condenser Marine Water Box

Accessories Supplied:

(4) Neoprene pads, per chiller

(1) Expansion Tank

(1) 4” Hospital Grade Stainless Steel Silencer
(1) Level 2 Catalytic Converter

(1} Chilled Water DP Switch

Additional Options:

Startup by Tecogen

Three-Year Complete Maintenance Contract
P/N 75814, Engine Lube Oil Filter

P/N 76882, Engine Air Filter Element

Standard Warranty:

Three-Year Parts and Labor Warranty

Additional Warranty:

Shipment Terms:

F.0.B. Factory, First Destination

1.2 General Specifications

Cutput:

180 Tons Chilled Water at 44 °F

Input: 1331 Mbtu/hr at 1020 Btu/scf, 13 -28 in wc gas pressure
208-230 VAC, single phase with neutral, 60 Hz, 30 amp
Efficiency: COP (Full Load) = 1.62

COP (NPLV)=2.36

Physical Dimensions:

Length = 13" 10™

Width = 47 47

Height="7" 1”7 (6’ 5” with exhaust connection removed)
Rigging Weight = 10,450 Ibs. (Includes 550 1bs of refrigerant).
Operating Weight = 11,250 Ibs.

Refrigerant:

R-134a, 550 Ibs.

Acoustic Emissions:

89 dBa at 1 meter (with acoustic enclosure option)'

! Average free-field rating at fult load
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1.3 Performance Specifications

WAYNE STATE UNIVERSITY
Actual Part Load Performance
TECOCHILL® CH-200x

Spec  100% 75% 50% 25%
Tons 180 180 135 90 45
COP 1.62 1.62 2.16 2.60 2.18
COP with Engine Heat Recovery 1.93 1.93 2.46 2.83 2.28
Weighting for NPLV COP (%)
NPLY COP

NPLY COP with Engine Heat Recovery
TECODRIVE 7400LE LEVEL 2 ENGINE

RPM 3,194 3,194 2,206 1,387 1,000
Hot Gas Bypass Run Time (%) 0.0 0.0 0.0 0.0 31.3
Power (HP) 143 143 80 42 21
Gas Consumption, HHV (MBTU/hr) 1,331 1,331 750 415 248
Specific Fuel, LHV (BTU/HP-hr) 8,234 8,234 8,274 8,625 10,317
Exhaust Temperature (°F) 1,213 1,213 1,033 743 407
Exhaust Fiow (Ibs/hr) 1,015 1,015 561 285 166
Exhaust Flow (ACFM) 689 639 340 139 58
Intake Air Fiow (SCFM) 210 210 116 58 34
NOx (g/HP-hr) 0.5 0.5 0.5 0.5 0.5
CO (g/HP-hr) 1.0 1.0 1.0 1.0 1.0
NMHC {g/HP-hr) 1.5 1.5 1.5 1.5 1.5
HEAT RECOVERY :

Heat Available, Engine Recovery (MBTU/hr) 415 415

Recovery Loop Flow (gpm)

Supply Temp, Engine Recovery (°F) 208 208 186 182
Return Temperature (°F)

EVAPORATOR

Chilled Water Supply Temperature {°F) 44.0

Chifled Water Return Temperature (°F) 54.0 54.0 51.5 49.0 46.5

Chilied Water Flow {gpm)

Chilled Water Pressure Drop (Feet)
Saturated Suction Temperature (°F)
CONDENSER

Requested Condenser Inlet Temperature (°F) 85.0 85.0 75.0 65.0 65.0
Revised Condenser inlet Temperature (°F) 85.0 85.0 75.0 68.6 72.3
Leaving Condenser Water Temperature (°F) 94.3 94.3 81.7 73.0 74.5

Condenser Water Flow {(gpm)
Condenser Water Pressure Drop (Feet)
Saturated Discharge Temperature (°F) 97.5 97.5
COOLING TOWER LOADS
Pump HX Flow {(gpm)

729 755

Dump HX Heat Rejection (MBTU/hr) 415 415 224 93 26

Dump HX Outlet Temp (°F) 105.7 105.7 86.2 73.3 73.6
Total Tower Flow {gpm) 580

Total Heat Rejected (MBTU/hr) 2,938 2,938 2,047 1,281 620
Return Water Temperature to Tower (°F) 95.1 951 §2.0 73.1 74.5

All specifications are +/- 3% and are subject to change without notice.
One or more condenser lemperatures have been changed to provide adequate compressor oil pressure.

Last Revision: Jeffrey Glick, Tecogen, Inc. on 01/288/13 (Version 2008.0.0)
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1.3 Performance Specifications (cont.)
WAYNE STATE UNIVERSITY (200 Tons)
Actual Part Load Performance
TECOCHILL® CH-200x

“Spee— 100% 75% 50% 25%
Tons 200 200 150 100 50
COP ~1.57 1.57 2.12 2.61 2.29
COP with Engine Heat Recovery 1.88 1.88 2.43 2.86 2.41
Weighting for NPLV COP (%) 1 42 45 12
NPLV COP 2.35
NPLV COP with Engine Heat Recovery 2.61
TECODRIVE 7400LE LEVEL 2 ENGINE
RPM 3,587 3,587 2,468 1,543 1,000
Hot Gas Bypass Run Time (%) 0.0 0.0 0.0 0.0 23.7
Power (HP) 161 161 90 47 24
Gas Consumption, HHV (MBTU/hr) 1,532 1,532 850 460 262
Specific Fuel, LHV (BTU/HP-hr) 8,381 8,381 8,333 8,607 9,798
Exhaust Temperature (°F) 1,250 1,250 1,080 811 425
Exhaust Flow (Ibs/hr) 1,163 1,163 642 324 171
Exhaust Flow (ACFM) 807 807 401 167 61
Intake Air Flow (SCFM) 240 240 133 67 35
NOx (g/HP-hr) 0.5 0.5 0.5 0.5 0.5
CO (g/HP-hr) 1.0 1.0 1.0 1.0 1.0
NMHC (g/HP-hr) 1.5 1:5 1.5 1.5 1.5
HEAT RECOVERY
Heat Available, Engine Recovery (MBTU/hr) 480 480 262 113 30
Recovery Loop Flow (gpm) 30
Supply Temp, Engine Recovery (°F) 212 212 197 188 182
Return Temperature (°F) 180
EVAPORATOR
Chilled Water Supply Temperature (°F) 44.0
Chilled Water Return Temperature (°F) 54.0 54.0 51.5 49.0 46.5
Chilled Water Flow (gpm) 480
Chilled Water Pressure Drop (Feet) 15.2
Saturated Suction Temperature (°F) 41.0 41.0 41.8 42.5 43.3
CONDENSER
Requested Condenser Inlet Temperature (°F) 85.0 85.0 75.0 65.0 65.0
Revised Condenser Inlet Temperature (°F) 85.0 85.0 75.0 68.3 72.2
Leaving Condenser Water Temperature (°F) 94.3 94.3 81.7 72.7 74.4
Condenser Water Flow (gpm) 600
Condenser Water Pressure Drop (Feet) 20.0
Saturated Discharge Temperature (°F) 98.0 98.0 84.8 74.8 75.5
COOLING TOWER LOADS
Dump HX Flow (gpm) 40
Dump HX Heat Rejection (MBTU/hr) 480 480 262 113 30
Dump HX Outlet Temp (°F) 108.9 108.9 88.1 74.0 73.8
Total Tower Flow (gpm) 640
Total Heat Rejected (MBTU/hr) 3,290 3,290 2,291 1,433 690
Return Water Temperature to Tower (°F) 95.3 95.3 82.1 72.8 74.4

All specifications are +/- 5% and are subject to change without notice.
y ) 14

One or more condenser temperatures have been changed to provide adequate compressor oil pressure.
Rating includes 17 tons of peaking capacity (available up to 100 hours/year).

Last Revision: Jeffrey Glick, Tecogen, Inc. on 01/311/13 (Version 2008.0.0)
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2. Unit Component Specifications

The TECOCHILL STx Series chiller is a packaged, indoor, water-
cooled chiller with a single engine/compressor driveline. The follow-
ing sections identify the specifications of the primary components of
the STx Series chiller.

2.1 Engine

The STx Series chiller is equipped with one (1) TecoDrive 7400
engine, Table 2.1 presents the detailed engine specifications. The
following sections describe the subsystems of the engine.

2.1.1 Coolant System

The coolant system is a pressurized, closed loop, direct jacket cooling
circuit that cools the engine jacket, exhaust manifolds, and engine oil
coolet, The coolant fluid is water, The system includes an electric
motor-driven pump, a pressure relief valve, a thermostatic control
valve, an air removal device with a vent, and a shell-and tube heat
exchanger. This heat exchanger is referred to as the dump heat
exchanger and it rejects the engine’s heat to the cooling tower.
(Specifications on the dump heat exchanger vessel are presented in
Section 2.3).

1t is the responsibility of the installing contractor to provide one city-
water make-up line, regulated to 12 - 15 psig, with a pre-charged
bladder type expansion tank to maintain the coolant system pressure.
To simplify this installation, an integral expansion tank/regulator is
available from Fecogen as an accessory {refer to Section 1.1 for job-
specific information).

2.1.2 Fuel and Exhaust System

The natural gas fuel system, for the STx chiller engine, includes a
manual shut-off valve, two(2) electric solenoid shut-off valves for
redundant safety, a gas regulator, a carburetor, and a throttle body
assembly. For units equipped with emission controls, the engine firel
components are slightly different (refer to Section 2.1.6).

It is the responsibility of the installing contractor to design and
construet a fow pressure gas supply line fo the STx chilier. Tecogen
provides recommendations and guidelines in Section 3.4.

‘The combustion air inlet for the engine is equipped with an air filter,
The pressurized gas is mixed with the natsrally aspirated — fiitered air
within the carburetor. The TECOCHILL preciscly controls the engine
throttle to medulate the fuel/air flow to the engine cylinders. The
exhaust from the cylinders is divected through two water-cooled
manifolds to a common 4" oulet pipe. It is the responsibility of the
installing contractor to design and construct an exhaust system from
the TECOCHILL unit to the outside. Tecogen provides recommenda-
tions and guidelines in Section 3.5.

WARNING

Exhaust piping temperatures can exceed 1300°F (un
insulated). Proximity of the exhaust piping (and other hot
surfaces) fo an entomatic sprinkler system should be re-
viewed by the installing confractor and engineer.

The engine is also equipped with a Positive Crankcase Ventilation
system that removes corrosive gases from the engine crankease and
directs them back into the intake manifold to be buined along with the
regular fuel charge.

Table 2.1 Engine Specifications
Model CH-150x I CH-200x
Type Spark Ignition, Gaseous Fueled
Manufacturer GM, Configuration by Tecogen
Model TecoDrive 7400
Nominal Rated RPM' 2620 3600
BHP at Rated RPM 116 161
Aspiration Natural
Configuration V-8 (90°)
Displacement 454 Cu. Inches
Bore and Stroke {Inches) 4.251 x 4.00
Compression Ratio 92to1
Weight 1100 Ibs
| Ignition System Electronic
Firing Order 1-8-4-3-6-b-71-2
Air/Fuel Mixture (Std) 2% Quvaen”

Fuel Supply Pressure

13-28 Inches W.C

Lubrication System

- Type Eull Pressure, Full Flow, Cooled by Engine Coolant
- Oil Type ExxonMobil XD-3 SAE 30 (Consul ifutes)’
COO"ng System i R e oy T e i B :
- Type Direct Jacket Cooling, Clesed Loop
- Expansion Tank Precharged Bladder Type , Externally Mounted (optional or provided by others)
- Cooling Fluid Water or Propylene Giycol Mixture {Where Reguired for Freeze Protection)
Starting System R oy 2 B o i
- Type 12 Volts DC
- Battery Delco Freedom 11 87a-60 or Equivalent rated to 485 Cold Cranking Amps
- Starter Delco Automotive Special Heavy Duty
- Battery Charger R
* Type Electronic - Constant Voltage Supply
* Rating 3.5 Amp DC
Notes:

1. This is the rating for the CH-200x at nominal ARI conditions, For specifie application rating, see Section 1.3.
2. Engines equipped with emission control option will operate at approximately 0.5% Oxygen.

3. Engines equipped with emission control aption use a low ash oil; ExxonMobil Busguard GEO 15W-40.

4. Units withou! the emission control option may have a minimum gas pressure of 7 in we.
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2.1.3 Lubrication System

The lubrication system for the engine includes an internal engine
driven oil pump, an oil pressure regulator, an oil filter, and an oif
cooler that rejects heat to the engine coolant.

The engine also comes equipped with a Bulk Oil system. This is an
external oil rescrvoir, with a circulation system, that extends the oil
sump capacity of the engine to 55 gallons, thus increasing the
maintenance interval. The circulation pump and some piping are
factory - mounted on ihe unit. The ¢il drum and some additional
piping are shipped loose.

Refer to Section 3.2 for installation guidetines for the Engine Bulk Oil
System,

214 Engine Heat Recovery {Use is Optional}

The engine rejects waste heat to the coolant system from the engine
black and exhaust manifolds. Rather than dumping this waste heat to
the cooling tower (via the dump heal exchanger), this heat may also be
recovered and used by fhe customer for domestic hot water heating or
other process load. The STx chiltler provides two connections, ene for
supply and one for return, to a remote heat recovery (load) heat
exchanger. The chiller is also equipped with a set of fhermostatic
valves to ensure that coolant is directed to the engine dump heat
exchanger when the heat recovery is not required. It is the
responsibility of the installing contractor to provide the customer’s
load heat exchanger, as well as the design of the piping to and from the
chiller. However, Tecogen provides recommendations and guidelines
for designing the heat recovery system in Section 3.3,

2.1.5 Exhaust Heat Recovery (Option)

D Supptied Not Supplied

In addition to engine heat recovery, waste heat may be recovered from
the engine exhaust products. Exhaust heat recovery is a factory-
installed option. An exhaust-to-coolant heal exchanger is mounted on
the outlet of each exhaust manifold (2 per engine). The design of the
customer’s side of the heat recovery system is the same as when there
is only engine heat recovery, except for the fact that there is additional
heat.

Note

The factorv-installed exhaust heat vecovery option is not availabie on
wntits equipped with the emission control system opfion.

2.1.6 Emission Control Systern (Option)

IEI Supplied

The emissions control system aption is required in regions with
increased restrictions on exhaust gas emissions. It is based upon a
method of controlled combustion with exhaust gas treatment. A mi-
croprocessor-based, closed-loop, feedback control system nuaintains
tight controt over the air/fuel ratio. The rich-butn engine’s exhanst is
treated with a catalytic converter. The key factor to catalyst efficiency
is maintaining the air/fuel ratio within a tight window, slightly rich of
stochiometric, which is where the exact quantity of air is available so
the oxygen completely combusts with the fuel. This cffectively
redaces emissions to very low levels.

D Not Supplied

TFhe level of emisgion reduction is a function of the catalyst used.
There are two alternative grades of catalyst available for the
TECOCHILL, Level | and Level 2, and their respective reduction
levels are presented in Table 2.2

The TECOCHILL’s microprocessor-based control system directly
operates a stepper motor-conirolled fuel control valve to precisely
modulate the fuel fiow, This is a closed-loop control system with the
feedback signal coming from an O, sensor in the exhanst system that
measures air/fisel ratio. (Note: The Oy sensor is installed in the engine

Tahle 2.2 Catalyst Emission Levels

Level 1* Level 2*
After Catalyst [g/bhp-hr] | After Catalyst {g/bhp-ht}

NOx 1.5 0.5
co 1.5 1.0
NMHC 1.6 1.5

*Refer to Table 1.3 for job-specific information

exhaust “wye” flex connector on the unit.) Other monitored
parameters inchide engine speed, manifold pressure, intake aix
temperature, and engine coolant temperature.

"The primary safety of the emission control system is an exhaust system
thermocouple that will initiate an engine shutdown when a catalyst
outlet over-temperature is detected. This protects against a fault when
fuel/air ratio is maintained too rich. There is also a thermocouple on
the inlet of the catalyst for diagnostics.

The operator interface with the Emission Control System is through
the unit's main control panel, The status and alarms can be read on the
display and the operator can verify the function of the emission control
system. Monitoring of the exhaust stack emissions is not included in
this option.

The catalytic converter is shipped loosg in a separate box along with its
own thermally insulated blanket. Tt is the responsibility of the
installing contractor to install the catalytic converter in the exhaust
system. The inlet and outlet thermocouples are also shipped loose and
need to be installed in the catalytic converter, and wired in to the con-
trol panel, prior to start-up. Refer to Figure 3.6 for exhaust system
design recommendations.

Also, the factory-installed exhaust heal recovery option is not available
on units equipped with the emission conirol opticn. The seasen for
this is that the exhaust heat can not be removed untit the exhaust gas
has been through the catalytic converter since the catalyst requires
elevated exhaust temperatures to funetion properly. Therefore, a re-
mote heat exchanger must be used.

Note

If Tecogen does the stavt-up, the final electrical connections
[for the thermocouples will be done by the Tecogen start-tip
fechnician.

2.2 Compressors

The STx Series chiller is equipped with one (1) open-drive, single
screw compresser of the oil injected type. Table 2.3 presents the
detailed compressor specifications and the subcomponents are
described below.

2.2.1 Housing
The housing is a single piece casing with removable side covers to
give accessibility for inspection and service without disturbance of
associated piping.

2,22 Rotors
The main rotor is the input shaft that meshes with two diametrically
opposed star wheels (gate rotors).

2.2.3 Bearings
The bearings are roller element bearings throughout. The main bear-
ings have a mininnun L, design life of 100,000 hours.

2.2.4 Shaft Seal

The mechanical shaft scal consists of a carbon face in rotating contact
with a hardened steel ring. The seal remains flooded with oil during
operation and shutdown of the compressor. Lubrication is provided to
ensure proper cooling.
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Table 2.3 Compressor Specifications

Model CH-150x |  CH-200x
Type Qit Flooded Single Screw
Manufacturer J & E Hall
Model HS2024GED

Weight (Ib.)

882

Maximum Operating Working Pressure

- Suction (PSIG)

- Discharge (PSIG)

420

Full Load Drive RPM'

2620 3600

Theor. Displacement @ Full Rated RPM

606

441

Lubrication System

Ef Planstelf ACDBBAW

- Oil Type
- Qil Separator Type External Two-Stage Horizontal Tank
- Qil Capacity 18 Gallons
- Qil Pump Type None
Load Moduiaton (RPM)*
- RPM Range 1000-2620 1000-3600
- Approx. Capacity Range (Tons) 57-150 56-200
- Approximate Minimum Capacity (Tons)™ ~28 ~28

Notes:

L. This is the rating at nominal ARI conditions. For specific application rating, see Section 1.3.

2. Capacity ranges are approximate values only, Actual capacily ranges are dependent also

on condenser and chilled walter conditions.

3. Fot Gas Bypass, at minisunt rpm, further reduces load.

2.3 Vessels

Each STx Series chiller has an evaporator, condenser, ofl separator and
engine dump heat exchanger. Table 2.4 presents the specifications of
the vessels used on the STx Serics chiller,

231 Evaporator

The evaporator is of a shell-and fube design with water in the tube side
and refrigerant on the shell side. The tubing is the high-efficient type
with integral fins rofled info tube sheets. The refrigeration side design
is in accordance with ASME Section VIil Unfired Pressure Vessel
Code and is rated at 225 psig. This vessel contains one (1) relief
valve. It is equipped with a rupture disc and pressure gage for
indication of a previous relief valve discharge. It is the responsibility
of the installing contractor to pipe the relief valves to the outdeors (see
Section 3.6).

The water side is two-pass and is rated for 150 psig. Each ead bell is
equipped with a vent and drain. The shell is insulated with 3/4” thick
closed-cell insufation.

2.3.2 CGCondenser

The condenser is of a shell-and tube design with water in the tube side
and refrigerant on the shell side. The tbing is the high-efficient type
with integral fins rolled into tube sheets. The refrigeration side design
is in accordance with ASME Section VHI Unfired Pressure Vessel
Code and is rated at 250 psig. This vessel conlains two (2) relief
valves so that a valve can be replaced without removing the refrigerant
charge. Each relief valve is equipped with a rupture disc and pressure
gage for indication of a previous relief valve discharge. It is the
responsihility of the installing confractor to pipe the relief valves to the
outdoors (see Section 3.6).

The water side is two-pass and rated at 150 psig. Fach end bell is
equipped with a vent and drain.

2.3.3 Oil Separator

The oil separator is an ASME Section VIII pressure vessel that
separates the mixture of refrigerant and compressor oil at the exit of
the compressor. Tt is a horizontal, two-stage, design, that aiso setves
as an oil reservoir. Flow from the compressor discharge enters the

separator. The first stage of separation is direct impingement against
the separator wall where much of the ol falls to the sump below.
Then the flow is directed through a demister pad that filters out the
remaining oil. The refrigerant gas then discharges into the condenser.
Two(2) 1200 watt immersion heaters maintain elevated oil tempera-
tures during chiller shutdowns to ensure proper oil viscosity at start-
up. The separator is also equipped with a site glass to monitor oil
sump level.

The oil separator has two{2) relief valves so that a valve can be
replaced without removing the refrigerant charge. Each relief valve is
equipped with a rupture disc and pressure gage for indication of a
previous relief valve discharge. It is the respoasibility of the installing
contractor to pipe the relief valves to the outdoors (see Section 3.6).

2.3.4 Engine Dump Heat Exchanger

The engine dump heat exchanger is a shell-and-tube heat exchanger
that rejects the heat of the engine to the cooling tower, Engine coolant
is on the shell side and cooling tower water is on the tube side. The
tubes are made of copper and are 3/8” O.D. The cooling tower water
side rating is 150 psig. The shell is carbon steel and has a pressure
rating of 250 psig.

The cooling tower water side of the dump heat exchanger is equipped
with a strainer and isolation valves for service. It is the responsibility
of the installing contractor to pipe cooling tower water to the dump
heat exchanger. Fowever, Tecogen provides recommendations and
guidelines for designing this piping in Section 3.3.

2.4 Refrigerant Flow Control

The chiller is equipped with a microprocessor-controlled metering
valve for regulating the flow of refrigerant from the condenser to the
evaporator. It has a stepper motor operator which is a digitally con-
trolled device that provides small incremental, rotational, movement of
the valve stem. This control valve reduces the pressure of the liquid
refrigerant exiting the condenser while maintaining the proper liquid
level in both the condenser and evaporator under both full and part
load conditions.

8 TECOCHILL STx Series Gas Engine Chiller Engineering Submittal—January 28, 2013



Table 2.4 Vessel Specifications

Table 2.5 Control Panel Functions and Alarms

CH-150x CH-200x

Evaporator i ]
Manufaclurer | Standard Refrigeration. |
Madel FEV1812TEA
Size 18" Dxi2'L
Code ASME VIII
Max Press. (psig) - Refrig. Side 295
Max Press. (psig) - Waler Side 150
Maximum Water Flow [gpm] 840
Tube Velacity [ft'sec] 2.3 fiysec @ 480 gpm
Volume (galiens) 57
Tube length {feet) i2
# of Tubes 228
Tube LD. {inches) £.604

Condenser ke
Manufacturer Standard Refrigeration
Model HSE1812TE
Cade ASME Vili
Max Prass. (psig) - Refrig. Side 250
Max Press. (psig) - Water Side 150
Maxirmun Water Flow fgpm] 8B40
Tuhe Velocity [ffsec] 6.5 fises (@ 600 gpm
Volume (gafions) 50
Tube length (feet) 12
# of Tubes 194
Tube L.0. (inches) 0.694

Qil Separator 3 "
Code ASME Vil
Max Pressura (psig) 250
Sump volume (gallons) 18

Engine Dump Heat Exchanger [

Manufacturer | Tharmai Yransfer Products |
Madaet B-1205-80380

Max Press. (psig) - Tower Side 150

Required Flow (gpm) 40 gpm

Pressure Drop {psi)’' 4.5 psi @40 gom
Maximum Water Flow [gpm} 112

Yolume (galions) 20

Tube LD. {inches) 0,331

Nates:
1. This pressure drop inchudes the dunp heat evcinmger vevsel and the piping on the
TECOCHILE, 1mit.

2.5 Control System

The TECOCHILL STx Series chiller has a microprocessor based
control system that provides precision P1I) control of the chilled water
outlet temperature, It has a pre-programmed operating scheme that
monitors the chilled water temperature and uses this feedback signal to
modulate the speed of the engine. At very low loads, hot gas bypass is
used for further load reduction, The performance fable in Section 1.3
presents a load profile that iflustrates how the control sysiem decreases
the engine specd and cycles the Hot Gas Bypass as the load is reduced.

The control cabinet has a 40 character alpha-numeric display, stast/
stop keys, status lights, reset buttons, function keys, and an emergency
stop pushbutton for operator interface.

The control system has a complete safety monitoring and shutdown
system including a redundant cogine overspeed safely device
independent of the microprocessor. Ii also has a diagnostic mode that
allows all output devices (i.e. pumps, solenoids, heaters, etc.} to be
energized individually when the system is shutdown for the purpose of
troubleshooting.

Table 2.5 lists the functions available on the TECOCHILL control
panel as well as the list of alarms.

The following sections present specific customer interface features of
the control system.

2,51 Mandatory Chilier Flow Verification Input

It is a mandatory requirement of the customer to furnish a chiiled
water flow verification switch input to the STx chiller control panel.
The chiller will not start until this switch closes confirming chifled
watet flow. The chiller will shut down immediately upon toss of flow.
Tt is the respounsibility of others o obtain, instaif, and wire the chilled
water flow verification switch. Details on the wiring of this switch is
presented in Figure 3.6

Control Panel Functions Alarms

Start chiller

Stop chiller (normal & emergency)

Adjust chifled water setpoint

Adjust max engine speed setting

Clear alarms

Clear prealarms

Schedule Start/Stop sequence

Schedule chilled water setpoint

Sat time and date

Energize individual outputs for diagnostics
Calibrate fransducers

Calibrate analog card

Change control gains

Change cycie restarl temperature
Change remole setpaoint input signal range

Analog Card Failure
Compresser Oil Filter!
Engirie Oil Leve! (low or high)
Evapaorator Pump Failure
High Acceleration Time

High Cootant Pressure

High Coolant Temperature
High: Discharge Pressure
High Discharge Temperature

High Enclosuse Temperature
High Engine Oil Temperature
Ignition Power Failure

Keypad Failure

Low Chiller Temperature

Low Compressor Qil Level
Low Compressor Qil Pressure

Low Coolant Pressure
Low Coolant Temperature
Low Engine Oil Pressure
Low Injection Oil Pressure
Low Suction Pressure
Overspeed

Processor Error

Stari Failure

Siarter Failure
Underspeed

Check Emission System’?
Engine Emission Failure®
High Catalyst Tem perature’

T Praalarm only
? Emission Control System option anly

Important

Freeze damage to the chiller, caused by insufficient flow
through the evaporator, is not covered under warranty,

Condenser flow verification wired into the TECOCHILL is not recom-
mended because it would preclude using the TECOCHILL safety
check for chilled water flow. This safety feature of the control system
checks the position of the chilled water flowswilch when the chiller
putnp is “off” to ensure that the switch is open. If the cirenit is closed
when the pump is off, the control system will assume that the switch is
broken, or there is another problem with the circuit, and cause an
alarm to prevent the unit from starting. This provides a safeguard
against freezing the evaporator. If a condenser flowswitch is used is
series with the chilted water flowswitch, it will mask a chifled water
flowswitch failure by opening the circuit and satisfying the safety
check. Moreover, the TECOCHILL dischatge pressure cutout will
protect the unit on loss of condenser fiow.

2.5.2 Optional Inputs

The customer has the option of providing the inputs that are listed
below ta the STx chiller control system. Tt is the responsibility of the
installing contractor to provide the devices and wiring for these
electrical connections.  Details on the wiring of these inputs is
presented in Figure 3.6.

Setpoint Input

The customer may input a 0-10 vDC signal to the control panel so that
the chilled water temperature may be controlled by a remote energy
management system.

Remote Start
The customer may input a contact that will close to initiate the start of
the chiller and open to initiate the shutdown.
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High Compressor Oil Temperature

High Dump HX Outlet Temparature’

Low Compressor Qil Temperature




Counter

The customer may input a pulsing signal that will be totaled and
displayed on the chiller control panel. This is typically used for gas
meters.

Thermistor

The customer may input a temperature sensing thermistors for the
chiller inlet temperature and condenser outlet temperature. These
readings wil be displayed on the chiller contro! panel. It is necessary
to obtain these thermistors fiom Tecogen.

2.5.3 Optional Outputs

The custormer has the option of utilizing the outputs that are listed
below. It is the responsibility of the installing contractor to provide the
devices and wiring for these electrical connections. Details on the
wiring of these outputs is presented in Figure 3.6.

Chiller Pump Start

The customer has the option of having the STx chiller control panel
provide the signal to start the chilled water pump(s). There are two sets
of dry contacts available on a relay within the chiller control panel.
Tecogen strongly recornmends that customers use this oulput to ensure
that the chilled water pusp(s) synchronizes propetly with the start-up
and shutdown of the chiller. Having the STx chiller cogtro] this pump
{s) also enables an added safety feature against freezing, This safety,
within the chiller’s control algorithm, verifies that the chilled water
flow switch is working properly by checking that it is open prior 1o the
pump starting, If the control of the pump(s)s is not interconnected to
the STx chiller control panel, then this safety is disabled.

Imporiant

Freeze damage to the chiller, caused by insufficient flow
through the evaporator, is not covered under warranty.

Condenser Pump Start

The customer has the option of having the STx chiller control panel
provide the signal to start the condenser water pumgp(s). There are two
sets of dry contacts available on a relay within the chiller control panel,
Tecogen recommends that customers use this output to ensure that the
condenser water pump(s) synchronizes properly with the start-up and
shutdown of the chiller.

Alarm Output

The customer has the aption of obtaining a remote indication of when
the chiller is in alarm. There are two sets of dry contacts available or a
relay within the chiller control panel, This relay does not activate for
Prealarms.

254 RMCS

The Remote Menitoring and Communications System, or RMCS, gives
the customer the ability (o monitor the chiller, as well as have some
limited control, from a remote location via a phoneline. It also faciki-
tates factory-reprogramming of the chiller software for updates or
customizations. The STx chilier is equipped with the software and
modem. ILis the responsibifity of the installing contractor to provide a
dedicated phoneline to the chiiler (for muttiple unit installations, a
telephone line switchbox, for up to 4 chillers, is available from
Tecogen), The customer’s remote computer must be an IBM
compatible PC running Windows 95 or higher, or Windows NT.

Tecogen strongly reconunends that all customers utilize the RMCS. It
is valuable to a site because it is an excellent tool for remote site per-
sonnel, a local service provider, ar Tecogen factory service support to
diagnose problems. It also allows the factory to readily download
operational software revisions. The RMCS can alsa be set-up to dial-
out to a modem or pager to alert off-site personnel of a fault condition.

The features of the RMCS is as follows:

®  Review the real-time status of the unit
®  Review the alarm history
*  Review the load profile of the unit
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®  Review the current hardware set-up (DIP switch settings) for the
various control options.

Retrieve historical data

Retrieve data ir: the minutes preceding an alarm.
Start and stop the chiller.

Change the chilled water setpoint.

Change the engine’s maximum speed setting.

Clear an Alarm or PreAlarm

2.5.5 Modbus Networking

The TECQCHILL control system has Modbus networking capability.
Modbus is a standard interface used throughout the conirols industry to
network devices. This networking can be used to interface to building
management Systems, or programmable controflers, or communicate
between multiple chilters if only one RMCS phoneline is desired.
However, onty one of these alternatives can be utilized; in other words,
all of these capabilities are not available together.

The Modbus networking can be implemented with RS-232, R8-422, or
RS-485 protocol. 1t will allow the customer-supplied master device 1o
be able to individually start, stop, and change the setpoint of any chiller
installed on the network, as well as read all of its inputs and outputs. If
planning to utilize the Modbus networking feature, it is necessary to
purchase the Direct Computer Connection option, presented below in
Section 2.5.7. For further details on setting up the TECOCHILL for
Modbus networking, refer to TECOCHILL Application Note 98-002.

2.5.6 Other Optional Features
The features listed below are available to a customer by setting a DIP
switch within the control cabinet.

Setpoint and Run Scheduling

Allows the user to program a customized scheme for automatic
scheduling of both start/stop sequencing and chilled water setpoint
adjustment. It is a seven-day clock that allows up te 64 schedule
changes per week.

Automatic Restart
Allows the chiller to restart automatically 15 minutes after a power
outage.

Auto Alarm Reset
Allows the control system to automatically reset pre-sclected alarms 5
minutes after the unit is shut down and try to start again.

Cycling

Allows the chiller ta automatically shut down after it has operated at
low load for more than 3 hours. It will not restart until the chilled
water temperature has reached a programmed value, between 5 °F and
15 °F, above the setpoint.

2.5.7 Direct Computer Connection

The Direct Computer Connection is a standard DB-25 female
connector, mounted on the side of the control panel, for direetly
connecting a PC to the STx chiller (refer ta Figure 3.6). The user must
supply a standard RS-232 serial cable, with a male DB-25 connector on
the TECOCHILL end, to connect the PC ta the chiller. The standard
RMCS software, that comes with the chiller, is used for
communicatios.

2.6 Acoustic Enclosure (Option}

Supplied D Not Supplied

The acoustic enclosure is  sound-attenuating fiberglass housing for the
engine and compressor that reduces the sound by 7 dBa. Tt is equipped
with a 560 cfin ventilation fan,

TECOCHILL STx Series Gas Engine Chiller Engineeving Submittal—January 28, 2013



2.7 Factory Witness Test (Option)
[] supptied  [] Not Supplied

The buyer of the chiller, along with others of their choice, may visit
Tecogen in Waltham, MA. for a factory witness test of the chiller. The
test facility is capable of operating the chiller from 25% to 100% load
measuring tons and gas consumption. The chiller will be tested in
accordance with ART 550/590-98, but the test facility is not ARI certi-
fied. The number of test points and the operating conditions are nego-
tiable.

Tecogen will give 2 one week notification to confirm the test date. It is
the respensibility of others to coordinate transportation and accommo-
dations for those witnessing the test. Tecogen is not responsible for
losses incurred by a change in the witness test date unless Tecogen
requests the change within the one week confirmation time.

2.8 Accessories

The accessories are items used by the installing contractor on the
foundation and piping peripheral to the STx chiller. The installation of
the accessories is the responsibility of others. However, Tecogen does
provide guidance with this Engineering Submittal, the TECOCHILL
Application /Installation Manual, factory engineering support, and the
local factory representative.

The only standard accessory, included with the chiller, is the Neoprene
pads. All other items are purchased options. These items are typically
shipped with the chiller in a separate box. They are as follows:

2.8.1
[ supplied (4 per chilter)

Each ST chiller is shipped with four {4) neoprene pads, two (2} for each
rail. These pads are 67 x 18” x 3/4" and are made of 50 durometer
rubber. They should be placed on the cach end of both rails. Each pad
has the weight capacity of 4860 lbs. Using four pads, the deflection is
approximately .06”.

Neoprene Pads

2.8.2 Engine Expansion Tank
Supplied D Not Supplied

The engine coolant system is a pressurized hydronic piping system that
requires an expansion tank. The expansion tank furnished by Tecogen
is pre-pressurized, and has an integral pressure regulator/fill valve. It
serves the additional purpose of providing a fill location for the city
water malke-up line (supplied by the installing contractor), as well as
keeping this water supply regulated down toi2 psi {cold). The valve
will automatically shut off the flow when the system is filied and
pressurized to 12 psi, matching the air charge of the tank.

The specifications for the expansior tank are as follows:

Modet AMTROL FILL-TROL. 112
Tank Volume {gallons} 14

Accept Volume {gallons) 11.3

Diameter {inches) 15

Length (inches 235

Shipping Weight (Ibs} 24

Allowable System Volume' 144

1 5Tx Chiller volume is approximately 10 gallons
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2.8.3 Exhaust Expansion Joints

[l supptiea [ Mot Supplica

The exhaust expansion joints, supplied by Tecogen, consist of a
stainless steel bellows with carbon steet flanges. They are available
with either 4” or 6” flanges. It is the responsibility of the installing
contractor to determine how many expansion joints are required, and
their location within the exhaust piping. However, guidelines on
thermal expansion and anchoring locations are presented below.

Listed below are the expansion joint specifications:

Lateral Axial
Flange Axial Axial Offset Spring Overalt

Suppfied | Size Compression | Extension | From CIL Rate Length | Wt
{inches} {inches) {inches) {lbsiper ({inches) | [ib]

inch)
X 4" 3 1.5 75 a7 13 26
g” 3 15 75 82 13 a3

Important

As of 1/1/2010, all expansion joints are directional. The
expansion joints are wrapped with a removable tape not-
ing the directional flow. If the tape is removed, please
consult the factory for additional instruction.

Prescnted below are guidelines for the number of joints required for a
piping system:

Pipe Material # of Expansion Joints Per 100 Feet
4 (1 every 25')

6 (1 every 187

Low Carbon Steel

Stainless Steel

It is alsa important to properly anchor and guide the pipes to ensure the
expansion joint absorbs the motion for which it was designed.
Inadequate anchoring and improper guiding can cause stresses that
teduce the expansion joint’s life, cause pipe buckling, and system
faiture. Anchoss in a piping system are generally of two kinds, main
anchors to absorb full pressure thrust forces generated by the expansion
joint, and intermediate anchors to absorb forces generated by the
expansion joint beftows spring forces. Figure 2.1 presents the
recommendations for anchoring when there is a span of pipe between
two main anchors, as well as when there is an infermediate anchor,

Two Main Anchors
SECOND PIPE:
GUIDE

ADDITIONAL FIPE
GUIDES

FIRST PIPE
GUbE

MAIM ANCHOR
t
1 I | ‘ MAIN ANCHOR
f T | 1 I 1
EXPANSION JOINT 95" 55"
TFOUR(4) PIPE
DIAMETERS
FQURTEEN(14) PIPE
DIAMETERS
Two Main Anchors w/intermediate Anchor
FIRST PIPE FIRST PiPE
GUIDE GUIDE
SECOND PIPE —/ SECOND PIPE
CGUHDE GUIDE
ADDITIONAL PIPE ADDITFOMNAL PIFE
GUIDES INTERMEDIATE ANCHOR GUIDES

MAIN ANGHOR

MAIN ANCHOR

ag 95'

FOURTEEN(14) PIPE FOURTEEN(L4) FIPE
DIAMETERS DIAMETER.

FOUR(4} PIPE FQUR(4) PIPE
DIAMETERS DIAMETERS
Figure 2.1 Expansion Joint Anchoring Guide
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Important

Failure of an exhaust expansion joint can cause leakage of

Table 2.6 Silencer Dimensional Information

CO inia the mechanical room or present a fire hazard. It Supplied | Grade Material Flange | A | B | C | Wt
is important that these joints are installed as per mamifue- Size |{in] | [in1|Ginl | Tib]
turer’s guidelines, the guidelines listed above, and local (150 Ib)
codes. Provisions should be made to allow for periodic
inspection of the joints (i.e. removable insulation). Gritical | Carbon Steel e 4 |10 56 | 72
Criticat Stainless 4" 4 11056 |72
2.8.4 Exhaust Silencers Critical | Carbon Steel | 6" 6 | 1268 | 84
Supplied  [] Not Suppticd Critical | Stainless 6" 6 | 12|68 | 84
Each STx chiller engine requires one exhaust silencer, available in Hospital | Carbon Stes! 4" 4 114160 |115
either carbon steel or stainless steel. Stainless steel silencers are - - -
typically used on units with exhaust heal recovery or emission X Hospital | Stainless 4 4 114 |80 115
controls. The silencer is also z?vailab[e_ in Critical Grade or Hospital Hospital | Carbon Steal 8" 6 | 18| B8 [ 185
Grade. Hospital grade has a higher noise reduction capability. - - "
Table 2.6 presents the dimensional informatien on the silencers, Hospital Stainless 6 6 | 18 | 68 | 185
Also presented are the sound attenuation Jevels for the two different
grades (Figure 2.2) and the pressure loss curves for the silencers
(Figure 2.3). 45
c— 40 1 Hospital Grade
=
1 =
g7 "
B e} Critical Grade
1 >
&
- 301
c
3
[+]
0
25 1
20 + ; + f : ‘
625 125 250 500 1000 2000 4000 8000
Center Frequency [Hz]
Figure 2.2 Silencer Sound Attenuation
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o
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" / - ;
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Figure 2.3 Silencer Pressure Drop (Bath Critical and Hospital Grade)
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2.8.5 Catalytic Converter

E Supplied D Not Supplicd

The catalytic canverter takes the untreated exhaust flow from the
engine and converts it into naturally oceurring compounds. The
caialyst is a three-way ot NSCR (Non-Selective Catalyst Reduction)
catalyst, designed to simulianeously reduce NO,, CO, and HC levels
from a natural gas engine. It requires inlet tempetatures of 700 °F to
1250 °F to chemically react the NO,, CO, and HC and convert them
into environmentally safe nitrogen, carbon dioxide, and water vapor.

There are two levels of catalyst available with the TecoDrive 7400
engine, Level I and Level Il The Level IF has more catalyst surface
for increased emission reduction (refer to Section 2.1.6 for further
details).

Important

Piping connections must be welded io aveid leaking hazard-
ous exhaust gas into the space.

The inlet and outlet thermocouples are also shipped loose and need to
be installed in the catalytic converter, and wired in to the control panei,
prior to start-up.

Note

If Tecogen does the siari-up, the final electrical connections
Sfor the thermocouples will be done by the Tecogen start-up
technician.

Table 2.7 Catalyst Dimensional Information

Table 2.7 presents the dimensional information on the catalyst. (Refer Supplied Type Wifib] | Dim A | Dim.B Dim. L
to Figure 2.4). Figure 2.5 presents the pressure loss information.
The calaltytic converter is shipped loose in a separate box along with JMLS;?(E-IG-4 25 49M6" | 125/8” | 185/8"
its own thermafly insulated blanket. It is the responsibility of the
instatling contractor to install the eatalytic converter in the exhaust X tevel Il 36 4ome” | 1578 | 2058"
JM CXX-8-4
system,
Removable Band Glamps Far
‘// Replacing/Cleaning Catalyst
1/2 COUPLING 2% — _ N
i For outlet thermocouple
For inlet thermocouple \
\ /
‘177—__ fil_,';f | ’IE' ’__’T_*_“_'_,\
t : i 1
A TYP. — — - 1 B
N - N
y \ i i /
- ] e b s o 4L/'l
w;
N
- Connection must
Customer’s piping be welded
Connection must - B
be welded | —
Figure 2.4 Catalytic Converter
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Figure 2.5 Catalytic Converter Pressure Loss
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3.

The instaHation of the TECOCHILL STx chiifer is the responsibility of
others. However, Tecogen does provide guidance with this Engineer-
ing Submiital, the TECOCHILL Application/Instalfation Manual,
factory engineering support, and the local factory representative,

Installation

When piping to a STx chiller, typical industsy standards apply, as well
as local building and mechanical codes. Piping should be self-support-
ing and not limit service access to the unit nor interfere with the open-
ing of control panel dears. Materials should be appropriate for the con-
ditions of use.

The additional considerations with a gas engine chilfer are a natural
gas supply, an exhaust system, extra cooling tower capacity for engine
eooling, and a heat recovery water system if this option is utilized.

Imporiant

Installation of this equipment should be performed only by
personnel gualified in the areas of refrigeration, mechanical
piping, natural gas phimbing, hot exhaust piping, and wiring.

All piping and wiring should conform to local and national
codes.

3.1 Unit Delivery and Placement
For rigging guidelines and point loads, refer to Figure 3.1.

Once the unit is offloaded, ensure that it is stored indoors if it is not
going to be pui into place immediately.

Standard units are shipped with a full charge of refrigerant, isolated in
the condenser, and a holding charge of refrigerant in the remainder of
the system. Therefore, precautions need to be taken before opening
any refrigeration system valves. All units are delivered with a full
charge of compressor oil and a full engine oil pan.

The machine should be protected from construction dirt and moisture.
The shipping cover should be kept in place until the machine is ready
for instaHation,

The unit should be placed in a well-lighted, indoor equipment room,
away from noise sensitive areas and with adequate space for service.
Unit dimensions, weights, and service access guidelines can be found
on the Installation Layout, Figure 3.2(a-¢). Local code requirements
may take precedence.

Adequate ventilation should be provided to keep the air lemperature in
the space below the maximum (115 °F without enclosure, £05 °F with
enclosure), as well as to provide make-up air flow for the combastion
air. The specifications are listed in Table 3.1.

Table 3.1 Ambient Condition Requirements

STx Serles
Model] CH-156x | CH-200x
Max Temparature Without Enclosure (°F) 115 115
Max Temperature With Enclosure (°F) 105 105
Combustion Air Requirement (SCFM) 180 257
Heat Rejected to Ambient {MBtu/hr) 16 23
Minimum Ventilation Requirement* [CFM @ 90 °F] | 1026 1517

* The minimum ventilation requivement is for the TECOCHILL unit only.

If the ambient temperature in the placement area can drop below 32 °F,
precautions should be taken to avoid freezing of the chiller’s water
systems. Keep humidity to a minimum to prevent corrosion and
damage to electrical components.

A base or foundation is recommended, but is not required if the
placement area is level and capable of supporting the chiller’s full op-
erating weight. Elastomeric or neoprene isolation pads are shipped
loose with the unit to be used to support the chiller base as a way (o
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reduce low freguency noise emitted by the engine and compressor.

Figure 3.3, Piping and Wiring Layout, is an isometric presentation of
the customer interface points with the 8Tx chiller.

3.2 Engine Bulk Oil System

It is necessary to allow for floor space adjacent to the chiller for the
engine bulk oil system’s 55 gallon drum (Refer to Figure 3.2¢). Itis
the responsibility of the installing contractor to put the drum in place
and provide proper secondary centainment,

The final connections between the chiller and the oil dium need to be
made prior to, or as part of, start-up. The hoses and fittings required to
do this are shipped strapped to the chilier, There is an oil pick-up tube
that is inserted in the drum inside a tube straightener. A hose is
connected from this pick-up tube to the oil circulation pump that is
mounted on the deck near the engine. A retwin oil hose is connected
from the oil drain to a stand pipe within the drum that returns the oil to
the bottom of the drum.

Note

If Tecogen does the start-up, these final connections will be done by
the Tecogen start-up technician.

3.3 Water Piping

The water piping systems to the STx Chiller are as follows:

¢ Evaporator

¢ Condenser

e Dump Heat Exchanger

*  Make-up Water

+  Engine Coolant Relief (1 total)
¢  Heat Recovery {Option)

Water-based piping should contain praperly located air vents and water
drains as well as strainers and gauges for pressure and temperature at
the inlet and outlet of the unit. Refer again to Figure 3.3

Consult the TECOCHILL Product Manual for detailed information on
the water piping, A few important points are highlighted below.

4  Condenser water flow control, used in conjunction with tower fan
control, is strongly recommended on STx units to prevent
nuisance shutdowns duc to cold cooling tower water (See Figure
3.3). Cold tower wafer causes low compressor discharge or head
pressure which ean lead o improper expansion valve operation
and inadequate compressor lubrication. Like most screw chillers,
the TECOCHILL STx Series relies on compressor discharge
pressure to force oil to the important compressor hubsication
ports. Therefore, it is recommended that the cooling lower water
is maintained above the minimum temperatures listed in Table
3.2. Faiture to comply with these requirements will depress the
compressor discharge pressure. This can cause reduced capacity
or cause the unit to trip its safely circuits and stop operation.

In order to maintain control of the cooling tower water tempera-
ture, it is recommended that the condenser piping system be

Table 3.2
Chilled Water Building Supply Minimum Cooling Tower
Tempetature WaterTemperature
Supplied to Condenser
1. 50-85 °F {Start-up/Pulidown) 78 °F
2. 45-50 °F {High Setpoints) 75°F
3. Less than 45 °F (Normal Setpoints) 70°F
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equipped with an active temperature confrol system. In some
cases, tower fan control is adequate for this puzpose. In general,
and to assure aperation in cooler ambient conditions, Tecogen
recommends faster acting, and more accurate methods such as 2 3
-way modulating condenser flow control valve with an electrical
acluator. The TECOCHILL control system can control the actua-
tor and supply the control signal (discharge or head pressure).
The valve should be nstalled go that it bypasses flow around the
cooling tower and directs flow back to the condenser to elevate
the temperature {refer to Figure 3.3). This maintains a constant
condenser and dump heat exchanger flow, allowing for the most
stable operation of the chiller, Refer to the inset in Figure 3.3 for
further details. Consult the factory for alternative methods or
refer to Application Bulletin 98-004.

The engine dump heat exchanger is plumbed, by the installer, in
parallel to the condenser. Therefore, the piping from the main
condenser feed, to the dump heat exchanger and back, should be
sized propetly to maintain the 40 gpm required to cool the dump
heat exchanger. Referring to the schematic below, the pressure
drop in the customer’s piping to and from the dump heat
exchanger, defined as (AP, + APg), should be as follows :

APA""APB < APcondenser - 45 pSi

A Pcondenser

-

Condenser

——iH

4 Poump HX = 4.5 psi @ 40 gpm

; Dump Heat
/ R Exchanger <
i _’,-—”’ {& Piping en Chifler} ~
AP ~ Py
Important

Failure to provide sufficient flow to the diwmp heat ex-
changer can cause ALARM shntdowns dne fo engine
overheating. Sympioms may no! be apparent initially. Low
water flow causes high outlet temperatures. This results in
excessive iming Houling within the heat exchanger that
builds up over time.

+  Water treatment for the cooling tower should include considera-
tion of the high cooling tower water temperatures of {he engine
dump heat exchanger and its tube surfaces. The recommenda-
tions for cooling tower water treatment includes, but is not fim-
ited to, the items listed below. Since make-up water quatity 1o a
condenser water system varies greatly throughout the country, it
is the owner’s responsibility to seek guidance from a local, repu-
table water treatment firm.

Important

Failure to provide proper water treatment fo the dump
heat exchanger can cause excessive liming resulting in
ALARM shutdowns from engine overheating.

1. Chemical treatment program can consist of an alkaline, pH
controlled, or softened water program. The program must
utilize EPA approved cooling tower biocide(s).

2. The cooling tower water calcium hardness should not exceed
240 mg/l as CaCO;.

3. The cooling tower water total alkalinity should not exceed
220 mg/l as CaCO;.

4. The coaling tower water pH should not be below 7.0 or ex-
ceed 8.7,

TECOCHILL STx Servies Gas Engine Chiller Engineering Submittal—January 28, 2003

5. The cooling tower water should not have a Langlier Satura-
tion Index (L8I) greater than 2.5 or less than -0.3. Calcula-
tions for the LSI should be performed at the maximum design
bulk water operating temperature of 128 °F (LMTD of ap-
proximately 88 °F).

6. The quality of the make-up water should be regularly moni-
tored for of Ca, Mg, 5i, Fe, Al, POy, COy, HCOy, CJ, SO,
and pll.

7. The total plate covnts (TPC) should be monitored at least
once per month and should not exceed 10% colonies/ml.

8. The following waler analyses should be performed at a nini-
mum; Calcium or Total Hardness, Total Alkalinity, Conduc-
tivity, pH, Phosphonate, and Molybdate (based on inhibitor
treatment program).

For further details, refer to Tecogen Application Note 99-001,

¢ A chilled water flow verification switch, furnished by others,
needs to be installed and wired into the TECOCHILL control
panel. The chiller will not start until this switch closes confirm-
ing chilled water flow. Refer to Section 2.5.1 and Figure 3.7 for
further details.

Important

Freeze damage to the chiller, cuused by insufficient flow
through the evaporator, is not covered under warranty.

#  The engine coolant relief valve needs a discharge pipe installed to
a suitable drain in accordance with the Nationa! Piumbing Code
and/or any applicable local codes.

4 A cify water make-up line, regulated to 12 to 15 psi, needs to be
hooked up to the engine coolant system along with an expansion
tank. To simplify this instaflation, an integral expansion 1ank/
regulator is avaiiable from Tecogen as an accessory.

#  The recommended piping for engine heat recovery is presented in
Figure 3.4.

3.4 Fue! Supply Piping

The STx chiller is designed for a tow-pressure natural gas supply sys-
tem, The gas pressure requirement at the inlet to the chiller is indicated
in Table 1.2. Tt is important that the piping be adequately sized ta
deliver the full rated fuel flow at the design gas pressure. Refer to the
TECOCHILL Apptication/Installation Manual for guidelines on the
recommended fuel pipe size as a function of the equivalent feet of
piping required.

If the building gas pressure exceeds 28", il is necessary for the custom-
er to install a gas regulator upsiream of the §Tx chiller. This regulator
needs to be a *Dead-end Lock-up” type regulator which means that it
will not equalize to incoming line pressure when the unit is off. This
equalization of pressure would cause engine starting problems by
tlooding the engine with gas at start-up.

In generat, piping should be constructed of malleable iron and be free
of any solid debris that could become lodged in the unit's solenoid
valves. Referring to Figure 3.3, a dirt leg trap, just before the unit con-
nection, is recommended for collecting any solid objects. A manval
shut-off valve to the unit should be included as well. Piping should
comply with local and national codes.

3.5 Exhaust Piping

An exhaust system is required for the STx chiller engine to direct the
exhaust products outside. Typically, we da not recommend that en-
gines in a multiple-unit installation share a commeon exhaust. If this
type of shared exhaust is being considered, please consult the factory.

This exhaust system must have a sifencer and thermal expansion joints,
It may contain other optional accessaries like a catalytic converter or
an exhaust heat exchanger. Because of the safety aspects of hot ex-
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haust products, it is especially important that this piping system be free
of leaks and be constructed of appropriate materials. Compliance to
local and national codes (NFPA 37 and NFPA 211) is essential, espe-
cially regarding piping connections, support, insulation, termination,
and clearance from combustible materials.

Tt is recommended that high-grade stainless bolts be used on all ex-
haust flange connections to prevent stretching due to the high tempera-
tares. Care should be taken not to overtorque the bolts which can also
cause stretching probiems. Spiral-wound gaskets, such as the Flexital-
lic CG type, are also recommended because they utilize an external
ring which accurately centers gasket on flange face. This provides
additional radial strength to prevent gasket blowouts and acts as a
compression stop.

Note

Ifin compliance with local codes, it is desirable to leave
exhaust flanges un-insulated if possible. This reduces the
build-up of heat which can cause bolts to stretch, resulting in
leaks or gasket blow-outs.

Figure 3.5 presents the recommended exhaust system design. The
drawing Notes should be read carefully, as they include many im-
portant design guidelines. 1f the unit is equipped with an emission
control system option, refer also to Section 2.1.6 for information per-
taining to the exhaust system.

Important

It is the responsibility of the site and/or installing contractor
(and not Tecogen) to determine and obtain any needed air
emissions permits from local authorities. Any needed con-
trols equipment fees, coordination, permits, testing , monitor-
ing systems, efc. are noi included with the standard STx
chiller.

3.6 Refrigerant Relief Valve Discharge Piping
Referring to Figure 3.2(a-¢), dual refrigerant relief valves are located
on the condenser and oil separator and a single relief valve is located
on evaporator. Dual reliefs have two redundant relief valves connect-
ed on a manifold to the vessel. Only one valve is open to the system
while the other is isolated. This allows safe removal and replacement
of either relief valve while the vessel is protected and under pressure.

Bach relief valve is equipped with a rupture dise and pressure gage for
indication of a previous relief valve discharge.

As per industry standard, the discharge piping to the outside atimos-
phere should comply to the latest version of ASHRAE 15 and with
local code requirements.

Listed below are the specifications for the relief valves:

3.7 Electrical Connections
The STx chiller requires power at 208-230 volts, single phase with a

neutral, and 30 amps. In addition to main electrical power, the other
mandatory field connection is the chilled water flow swifch input.

Control cabinel penetrations are to be made by the installing contrac-
tor. There is a gland plate on top of the control cabinet that should be
removed when drilling to prevent metal shavings from getting into the
control cabinet.

Figure 3.6 presents a Field Wiring Diagram. A description of all of the
available nterconnestions between the site and the STx chiller is de-
scribed in Section 2.5,

All field wiring should be in accordance with the National Electric
Code and must comply with state and local codes.

Condenser Evaporator | Oil Separator
Quantity: 2 1 2
Manufacturer: Cyrus Shank | Cyrus Shank | Cyrus Shank
Model: 803 803 803
Connection Size: 1"FPT 1" FPT 1" FPT
Pressure Setting: 225 psig 225 psig 225 psig
Discharge Flow: 39.8 Ib aiffmin | 39.8 [b air/min | 39.8 b airmin

16

TECOCHILL STx Series Gas Engine Chiller Engineering Submittal-——January 28, 2013




Buimeiqg Buibbry x1§

L°¢ a1nbi4

BEL[ D /| Z0-XLS—HO

ova | s3d |ima ] iGN Sra

L&)

UIUANN_gvg Neehoged|

)

SINITZAINS INIDIY
XIS~ HY TIHI003L T
[ T i T

HIINDNT | awg [ mwaa

SYDE-PSZER VI WEUND Snuday (a1 G

N3I20031

LUNN 3HL 40 JNIDSIY FHL 40 1NSTY ¥ OSY
QINIVISNS AUNPHI T¥HOSHId ¥O “LNINGIND3
ML 01 39WAYD ANY ¥0d JTHISNOJSZH LON SI
NID0J3L U400 3IHL ¥C4 038N 38 0l S3TEVD
ANy Sdvg ¥IOVIYES 3HL 103735 ATH3d0ud
0L ¥39901¥ 3HL 40 ALTNBISNOS3Y 3HL SI U ¥

=q) 9012 (7] avon
sl gl fg] avol
'sq) 0187 +g] avoT

'sql pgg'es 1] avot
{abinio yoJabliel o Wbiem SepnPUDISGYET INIOd ¢

WSSkl
WV
{panolda) UORCALUOD JEMDLXE/ M 68 L L

SHLSNTT TIvE3AD
HIAIM TTYE3A0
SLHAIEH TvE3A0

‘SNOISNIWIO LINA "2

INYYIAAIY 40 "SAl 0SS SICRTONI
59 0SF'0L LHIIIM ONIDON JLYWIXCHEDY "L
BA1AON

L8,7 HIONTT Q3gN3nm003y

A1 HIONTT J30NIWWOO3Y

L8/T Tl

INIGd LEIHOIH
JONVIA LSNVHX3
oL .l L

17

TECOCHILL STx Series Gas Engine Chiller Engineering Submittal-—January 28, 2003



| maIpA—Buimelq uone|lejsu x1§  ez's 24nbid

V AZY “"0-069MZ-XLS-HO ONIMYHA NOHd

HLONTT TIVEIA0 ALYNIXOUddY (£8)

i 7T L LE 8IS ¥8 . W
_ dilg =
‘lT UE L —e—=— L9l —= P
_ __ 5 @ E| b NIYH LNYI002 SNIONT : I il

[€ I

i Y

ey

HOLYHOdYAT

W8/L B8

3NIONIT

\ \.\.@ HOSSIHIWOD
STIOH L1080 D

S |

«W/E S0L

January 28, 2013

TECOCHILL STx Series Gas Engine Chiller Engineering Submittal

18



g maIN—Buimesq uonejejsul 1S qz'€ a.nbid

¥ AT ""HO-06aMZ-X1S-HD ONIMVYEQ NO¥AS

* 28 144"

LT _

SHEL L
|4

WBILELL

27 51"

HISNIANQD i@l

SULEE

g o

ﬂﬁvw/” T N[ it
P17 <
8IS 7S @ ; |

HOLYHVHIs TI0

[

IUNSOTING DILSNOIY TWNOLLIO

ONILEIT H04
NEHLYI0Z

19

TECOCHILL STx Series Gas Engine Chiller Engineering Submittal—Janunary 28, 2003



¢ maip—DBuimeaq uonejeisu] x1L§  9z°¢ 2nbig

¥ ASY ‘"YO-069MZ-X1S-HD ONIMVYHT WO

4

; i HOLYHYdIS 0
: o

WBLSL LS

S,

o

e

FONVEVITS
Hooa
24

L

$370H 1108 40 27

W8S Ek

JSLEL O3 T

Rord

8 £ ALON STAIM T0HINOGD
¥O4 LMANOD SLLQINDN.FE

(6 3iON 33%)

NOILYOOT GAANIAWODIH WNHD 10 MNd

TECOCHILL STx Series Gus Engine Chiller Engineering Submittal—January 28, 2013

20
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29 1/8 FBSLB B
21 5/16" | =
i
5 ﬂ
ﬂ ,,,,, i * [ _ A |
37 | — ‘&’/3“ —
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FROM DRAWING CH-STX-2WB90-CR, REV A

Figure 3.2d STx Installation Drawing - View 4

TECOCHILL STx Series Gus Engine Chiller Engineering Submitial—January 28, 2003

21




CONNECTION TABLE

CONN. DESCRIPTION SiZE TYPE
A |CHILLED WATER IN 6" VICTAULIC
B |CHILLED WATER OUT 6" VICTAULIC
C |CONDENSER WATER IN 6" VICTAULIC
D |CONDENSER WATER OUT 6" VICTAULIC
F |HEAT RECOVERY LOOFP WATER RETURN 1/2" COPPER

:
F |HEAT RECOVERY LOOP WATER SUPPLY 1 1/2" | COPPER |
G |DUMP HEAT EXCHANGER WATER OUT 1 1/2°| COPPER
H |DUMP HEAT EXCHANGER WATER IN 1 1/2”| COPPER

| J |ENGINE EXHAUST CONNECTION 4" [125# FLANGE
K |DUAL REFRIGERANT RELIEF (CONDENSER) 1" FPT
{  |DUAL REFRIGERANT RELIEF (OiL SEPARATOR) [ 3/4" FPT
M |REFRIGERANT RELIEF (EVAPORATOR) 1 NPT
N |GAS INLET 1 1/4” FeT
P |MAKE—-UP WATER 1/27 FPT
R |ENGINE COOLANT WATER RELIEF VALVE DRAIN 3 NPT

NOTES:
1. APPROXIMATE RIGGING WEIGHT 11,000 POUNDS (INCLUDES 55C Ibs. OF REFRIGERANT).
2. REFRIGERANT RELIEF LINES TO BE PIPED TO QUTSIDE ATMOSPHERE PER ASHRAE 15-78 (ANSI B89.1).

3. ELECTRIC POWER CONNECTIONS: 208-230 VOLT, SINGLE PHASE, WITH NEUTRAL, 30 AMP.
CONTROL CABINET PENETRATIONS ARE TO BE MADE BY INSTALLING CONTRACTOR. THE GLAND PLATE
ON TOP OF THE CONTROL CABINET SHOULD BE REMOVED FOR DRILLING TO PREVENT METAL SHAVINGS
FROM ENTEZRING CONTROL CABINET.

4. CONTROL CONNECTIONS:

ORTIONAL INPUTS:  SET POINT INPUT (2-WIRE)
SIGNAL RUN (2—-WIRE).
GAS METER COUNTER (2—WIRE).

MANDATORY INPUT:  CHILLER WATER FLOW VERIFICATION SWITCH (2—WRE}.
{DIFFERENTIAL SWITCH RECOMMENDED).

OPTIONAL OUTPUTS: CHILLER PUMP START (2—WIRE).
CONDENSER PUMP STARTER (2—WIRE),
DUMP HEAT EXCHANGER BOOST PUMP (2-WIRE),
ALARM {Z—WIRE).

5. ALLOW 3' CLEARANCE ALL AROUND UNIT FOR ROUTINE MAINTENANCE, 13 1/2 F1. CLEARANCE EITHER

END REQUIRED FOR CONDENSER TUBE PULLING. ALLOW 2" CLEARANCE ABOVE THE UNIT FOR ENGINE
OR COMPRESSOR REMOVAL.

5. EXPANSION TANK AND PRESSURE REDUCING VALVE ARE REQUIRED TO MAINTAIN ENGINE COOLANT
MAKE—UP WATER PRESSURE OF 12 PSIG COLD, AND 15 PSIG HOT.

7. EXHAUST MUST BE PITCHED AWAY FROM ENGINE (17 PER 40" MINIMUM) AND AN ACTIVE DRAIN
(DRIP LEG) MUST BE PROVIDED AT THE LOW POINT. FOR MULTIPLE UNIT INSTALLATION, EACH ENGINE
SHOULD HAVE TS OWN EXHAUST SYSIEM.

8. ALL DIMENSIONS INCLUDING THOSE ON FIFLD CONNECTED NOZZELS ARE WITHIN +3/4"TCLERANCE.
IT IS RECOMMENDED THAT FIELD PIPING ALLOW FOR SOME PLAY IN FITTING PACKAGE NOZZLES.
ESPECIALLY I FIELD PIPING IS STARTED BEFORE UNIT IS IN PLACE.

9. BULK OIL SYSTEM NOTES:
A, ALLOW FOR A 3% 3' SPACE, ADJACENT TO THE UNIT, FOR BULK OIL SYSTEM 55 GALLON DRUM.
B. SECONDARY CONTAINMENT IS THE RESFONSIBIITY OF THE INSTALLING CONTRACTOR.
C. FINAL CONNECTIONS BETWEEN THE CHILLER AND THE OIL DRUM NEED TO BE MADE PRIOR TO
START—UP. THIS WILL BE DONE BY THE TECOGEN START—UP TECHNICIAN.
10.REFER TO STATE AND LOCAL CODES FOR EXHAUST PIPING, FUEL PIPING, REFRIGERANT VENTS,
DRAINS, AND WIRING.

11. ALL PIPING TO UNIT MUST BE SELF SUPPORTING. FLEXIBLE CONNECTIONS ARE REQUIRED.

FROM DRAWING CH-STX~-2WB90-CR, REV A

Figure 3.2e Installation Drawing - Notes and Connection Table
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4. Start-up m Supplled D Not Suppi;cd

Note
Tecogen strongly recommends that the start-up of the STx chiller be done by Tecogen factory personnel. 1t is
typically priced into the sale of the chiller. (Refer to Section 1.1 for job-specific information). If it is not done
by Tecogen, it is necessary that those responsible obtain and follow a STx Start-up Procedure. This procedure

should be completed and sent back fo the Tecogen in order to initiate the warranty coverage. Operaling units,

that do not have this STx Start-up Procedure completed, will not be covered under warranty.

4.1 Pre-Start Checklist

Prior to start-up, Tecogen requires that the customer (or installing
contractor) complete a Pre-start checklist before scheduling a start-up

date. The checklist musi be received and appraved by Tecogen ten(L0)

working days before the start-up. Seme of the items inchuded in the
checklist are as follows:

L.

Water piping to the evaporator, condenser, and engine dump heat
exchanger must be complete and flows balanced,

. Engine coolant system city water make-up line must be complete

and there should be 12 - 15 psi of pressure at the unit. Also, the
expansion tank must be installed.

. Exhaust piping must be complete and built to proper codes and

Tecogen guidelines.

. (Gas piping must be complete and there should be adequate gas
pressure atl the unit (13 to 28”), For units equipped with the emis-

sion control system option, 20 in we is ideal,

. Eleclrical power wiring to the unit must be complete. The chilled

water flow safety switch must also be interconnected.

. Refrigerant relief venis must be installed.
. Engine coolant relief valve drain must be installed,

. There must be sufficient building load to run the chiller,

4.2 Start-up Scope

The Tecogen Service person, who administers the start-up, will
complete a STx Start-up Procedure. The scope of this includes the
following:

Site inspection,

2, Verification of site parameters such as flows, gas pressure, city
water pressure, and electrical power.

3, Verification of electrical irterconnections, specifically the chilled
water flow safely switch.

4, Installation of engine bulk oil systess.
3. Pre-start check of chiller functions.

6. Verification that the phoneline and modem are working properly.
Downlead of updated software if necessary.

7. Operation and set-up of engine.

8. Ruaning the unit at various loads and verifying that operating
parameters are within specification.

9. Recording data.
10, Write-up of any follow-up action items required by the site.

1

—

. Obtaining responsible site person’s signature that start-up is
complete.

Once the starl-up is complete, the warranty period will commence.
Tecogen wilk send out a letter confirming the completion of start-up
and reiterating any action items required.
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5. Maintenance

The Maintenance Schedule for the STx chiller is presented below.
Maintenance agreements and contracts are zvailable from Tecogen and
may be included in the sale of the chiller. (Refer to Section 1.1 for job-
specific information). Further details on maintenance can be found in
the 8Tx Operation and Maintenance Manual, available from Tecogen.

Category Interval Item Action
A 750 EFLH' Or Air Filter Replace
1500 Operating Hours Battery inspect
{(Whichever Timing Check & Adjust if Necessary
Occurs First) Carhuretor Check & Adjust if Necessary
Engine Oil Filter Replace
Spark Plugs Replace
ignition Wires Replace
Coupling Inspect
Engine Mounts Inspect
Compressor Shaft Seal Monitor Leakage Rate
Compressor Oil Level Check
Dump HX Strainer Clean
General Check for Leaks, Check Electrical Connectors
Chilled Water Flow Switch  Verify Operation
Safety Circuit® Verify Operation (HTS1, HTS2, ETS)
B 1500 EFLH or A ltems

3000 Operating Hours
(Whichever
Occurs First)

Engine Lube Oil
Distributor Cap
Rotor

PCV Valve
Engine Evaluation

Compressor Lube Oil
Condenser

Dump Heat Exchanger
Engine Valves

Replace 55 Gal Drum, Drain Oil Pan
Replace

Replace

Replace

Blowby & Compression Test (Omit on First
Service)

Check Level, Take Sample and Log
Check, Clean if Necessary

Check, Clean if Necessary

Adjust (Every other “B” Service

3000 EFLH / 6000 Operating Hours)

02 Sensor? Replace
C 6000 EFLH or Cylinder Heads Replace
12000 Operating Catalyst* Inspect, Wash or Replace
Hours ‘A" & “B" Items See Above
D Typical Life® Engine, Partial Replace as indicated by Blowby and
Compression Tests
E Seasonal Startup & Shutdown Follow Procedure
“A” & “B” Items See Above
F As Required Comprassor Shaft Seal Replace
Compressor Oil Replace
Compressor Ol Filter Replace
Thermostatic Valves Replace Elements
Notes

1. EFLH= Equivalent Full Load Hours
2. The safety circuif acts as a redundant safety to ensure safe shutdown in the event of ¢ microprocessor failure.
3. Typical engine life with proper service is 7500-10,000 EFLH or 15,000-20,0000perating hours, (whichever comes first).

4. Applies only to units equipped with the TecoDirive Emission Control System.
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6. Warranty

6.1 Three Year Parts and Labor Warranty
All STx units are furnished with a standard TECOCHILL First Year
Parts and Labor Warranty Statement. This is presented below.

Note

If a service call is initiated by the customer, where it is deterinined that the problem is not covered by
this warranty, the customer will be billed for labor and expenses at our standavd vates.

TECOCHILL THREE YEAR PARTS AND LABQR
WARRANTY STATEMENT

Tecogen warrants the product to be free of defects in material and workmanship under normal use and service for
forty-two (42) months from the date of shipment, or thirty-six (36) months from the date of installation, whichever
occurs first, Tecogen warrants the engine to be free of defects under normal use and service for eighteen (18) months
from the date of shipment, or twelve (12) months from the date of installation, or 4000 hours of operation, whichever
occurs first. Engine warranty (TecoDrive only) can be extended to five (5} years, or 15,000 hours, whichever comes
first, for a nominal cost. Service parts replaced under this warranty are covered for twelve (12) months from the date
of shipment or ninety (90) days from the date of installation, whichever occurs first. The product is covered if
properly installed and maintained and operated under normal conditions.

Any item which within the warranty period is promptly reported in writing to Tecogen as being defective and which
is found to Tecogen's reasonable satisfaction to be defective upon examination by Tecogen will, at the option of
Tecogen and within a reasonable time period, be repaired or replaced with a new item or factory rebuilt item of at
least the same quality as new.

Defective items replaced under this warranty, shall upon Tecogen's request, be returned to and shall become the prop-
erty of Tecogen. Labor will be either by a factory technician or an authorized agent at Tecogen's option. Labor will
only be furnished for the replacement of defective part or parts and does not cover the cost incurred in shipping or
handling. In addition, an allowance will be made for a maximum of (4) hours, for total diagnostic and travel time,
and will only be paid if it results in a replacement of a warranty part.

Warranty does not cover, and Tecogen makes no warranty with respect to, any defect or failure resulting in whole or
in part from: ordinary wear and tear, abuse, misuse, corrosion, chemical damage, negligence, accident, changes in
government regulation, fire, theft, improper operation, ovetloading, war, riots, civil commotion, flood, storm, earth-
quake, or any similar event beyond the control of Tecogen. This warranty excludes liability for corrosion, erosion,
algae, scaling or slime do to improperly treated or untreated water in this equipment.

Warranty is invalid if buyer: fails to protect product from weather or elements; removes product from its place of
ariginal installation; removes, defaces or alters serial number; uses a provider not authorized by Tecogen to maintain,
repair, or alter product; fails to follow good and acceptable engineering specifications and trade practices and
Tecogen's specifications and instructions for installation; or fails to provide reasonable, necessary, and required
maintenance and replacement of scheduled replacement parts, and follow Tecogen's operation and maintenance in-
structions.

Warranty of items furnished by Tecogen, but not manufactured by Tecogen, shall not extend beyond those transfera-
ble to buyer from the manufacturer of such items. Warranty does not cover any components not furnished by
Tecogen. Tecogen is not liable for any damage to buildings or property {except damage to the product resulting from
a defect covered byy this warranty), loss of time or pay, personal injury, or for the cost of lost refrigerant or oil, or for
any consequential incidental or special damages or expenses resulting from the product or its performance or failure
to perform.

Tecogen is not responsible for any expenses incurred without prior anthorization in writing from Tecogen.

Page I of 2
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TECOCHILL Warraniy
March 2001

All warranty claims must be sent to Tecogen in writing to the following address:

c/o Service Manager
Tecogen
45 First Avenue
Waltham, MA 02451

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES, EXPRESS
OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY
OR OF FITNESS FOR A PARTICULAR PURPOSE. NO IMPLIED WARRANTY ARISING BY USAGE OR
TRADE, COURSE OF DEALING OR COURSE OF PERFORMANCE IS GIVEN BY TECOGEN OR SHALL
ARISE BY OR IN CONNECTION WITH THE SALES AGREEMENT AND/OR TECOGEN'S AND/OR BUY-
ER'S CONDUCT IN RELATION THERETO OR TO EACH OTHER, AND IN NO EVENT SHALL TECOGEN
BE LIABLE ON ANY SUCH WARRANTY WITH RESPECT TO ANY PRODUCT.

Warranty gives buyer specific legal rights; however, buyer's actual legal rights may vary depending on the state of
purchase.

Page2of 2
TECOCRHILL Warranty
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6.2 TECOPLUS 5/15 Plan (Option}

D Suppkied Not Supplied

The TECOPLUS 5/15 Plan Extended Engine Warranty is an optionat
plan that extends the engine warranty (pasts only) for a total of 5 years
or 15,000 hours on a pro-rated basis. The compiete description is
presented below:

TECOPLUS 5/15 PLAN
EXTENDED ENGINE WARRANTY

Plan Period

The TecoPlus 5/15 Plan (*Plan") extends the standard warranty for specific items of the TecoDrive natural gas engine
used in the TECOCHILL engine driven chillers to sixty {60} months from the date of installation, sixfy-six (60)
months from the date of shipment, or 15,000 hours of cumulative operation, whichever occurs first, and not to exceed
7500 EFLH. For chillers with more than 5,000 hours of cumulative operation but fewer than 15,000 hours, the plan
will provide warranty credit toward the purchase of a new TecoDrive 7400 Series engine from Tecogen on a pro-
rated basis as follows:

15,000 - Actual Operating Hours
Credit= {15,000-5000) % Purchase Price

Covered Htems

The Plan warrants all items on the TecoDrive Replacement Engine ("Engine") consisting of a basic engine block with
pistons, crankshaft, connecting rods, camshaft, intake manifold, head assembly, engine oil system and oil pan to be
free of defects in material and workmanship vader normal use and service.

The Engine does not include the carburetor, gas supply system, engine coolant supply and return systemn, exhaust
system, engine/compressor coupling system, ignition system, engine starter system and engine mount system. War-
ranty does not include labor or other costs incurred for diagnosing, repairing, removing, installing, shipping, servicing
or handling the product, or damage during transportation.

The plan covers the original TecoDrive engine only. Any engine replaced under this plan regardless of operating
hours will only be covered for the remaining term of the original engine .

The above description of components is meant as a guide and is not a complete list. For details, please contact the
Tecogen Service Manager.

Warranty Claims

The cost of any covered items which are promptly reported in writing to Tecogen as being defective, barring any
exclusions, will be credited to the Plan customer. Upon contacting Tecogen, the customer will be requested to order
the required parts and authorize service work with a purchase order, agaiust which the warranty will credit covered
itemns. Customer will provide Tecogen with any requested documentation, service logs, etc. to supplement claim,

Plan does not include labor or other costs, such as parts not covered by Plan, incurred for diagnosing, repairing, re-
moving, installing, insuring, shipping, servicing, handling the chiller. Defective items shall, at Tecogen's request, be
returned to and become the propetty of Tecogen. Tecogen will cover the return freight for the returned items.

Tecogen is not responsible for any expenses incurred without prior authorization in writing from Tecogen.

Page I of 2
Engine Warranty
March 2001
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All plan claims must be sent to Tecogen in writing at the following address:

TECOPLUS 5/15 PLAN
c/o Service Manager
Tecogen
45 First Avenue
Waltham, MA 02451

Exclusions

Plan does not cover any defect or failure resulting in whole or in part from: ordinary wear and tear, abuse, misuse,
corrosion, chemical damage, negligence, accident, changes in government regulation, fire, theft, improper aperation,
overloading, war, riots, civil commotion, flood, storm, earthquake, or similar event beyond the control of Tecogen.

Plan is invalid if customer: fails to protect chiller from weather or elements; removes chiller from its place of origi-
nal installation; removes, defaces or alters serial number; uses a service provider not trained and officially authorized
by Tecogen (TECOCHILL Authorized Service Provider) to maintain, repair, or alter chiller; fails to use authorized
TECOCHILL parts; fails to follow Tecogen's specifications for installation; or fails to provide required maintenance
and follow Tecogen's opetation and maintenance instructions.

Tecogen is not table for any damage to buildings, property or equipment, loss of time or pay, personal injury, or for
the cost of lost refrigerant or oil, or for any consequential, incidental or special damages or expenses resulting from
the chiller or its performance or failure to perform. Tecogen is not responsible for any expenses incwired without
prior authorization in writing from an officer of Tecogen.

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTY, EXPRESS
OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY
OR OF FITNESS FOR A PARTICULAR PURPOSE. NO IMPLIED WARRANTY ARISING BY USAGE OR
TRADE, COURSE OF DEALING OR COURSE OF PERFORMANCE 18 GIVEN BY TECOGEN OR SHALL
ARISE BY OR IN CONNECTION WITH THE SALES AGREEMENT AND/OR TECOGEN'S AND/OR BUY-
ER'S CONDUCT IN RELATION THERETO OR TO EACH OTHER, AND IN NO EVENT SHALL TECOGEN
BE LIABLE ON ANY SUCH WARRANTY WITH RESPECT TO ANY PRODUCT.

Warranty gives buyer specific legal rights; however, buyer's actual legal rights may vary depending on the state of
purchase.

Page 2 of 2
Engine Warranty
March 2001
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6.3 Five-Year Extended Compressor Warranty (Option)

El Supplied El Not Supplied

The Five-Year Extended Compressor Warranty is an optional plan that
extends the compressor warranty {parts only) for a total of 5 years,
The complete description is presented below:

TECOCHILL FIVE-YEAR
EXTENDED COMPRESSOR WARRANTY

Tecogen warranls ils compressor, so far as manufacture, to be free from defects of material and workmanship, and
will replace at its option, frec of charge, any part or parts which prove to the satisfaction of Tecogen 1o be defective
within a period of sixty (60} months from the date of start-up or exposed to a designated gas, or to a maximum of
sixty six (66) months from the date of delivery. The warranty applies to all components of the compressor. Tecogen
shall have the sole right to specify the manner and the person by whom repairs of said part or parts is to be done. This
warranty is subject to the following:

1) The defective part must be returned freight prepaid to Tecogen and will, in the event of
replacement, become the property of Tecogen;

2) The warranty does not include the cost of removing the defective part or the cost of instal-
lation of the new part;

3) Tecogen, unless otherwise stated, does not warrant any part of the machinery will resist the
action of corrosive or erosive gases, liquids, or solids, and no part will be deemed affected by
reason of its faiture to resist such action,

4) This extended warranty excludes the shaft seal and bearings. They remain covered for twelve
{12) months from the date of start-up or eighteen (18) months from the date of delivery.

Tecogen is not liable for any damage to the buildings, property or equipment, foss of time or pay, personal injury, or
for the cost of lost refrigerant or oil, for any consequential, incidental or special damages or expenses resulting from
the chiller or its performance or failure to perforn. Tecogen is not responsible for any expenses incurred without pri-
or authorization in writing from an officer of Tecogen. This warranty applies to air conditioning applications only and
is limited to 20,000 operating hours.

Warranty of items furnished by Tecogen, but not manufactured by Tecogen, shall not extend beyond those transfera-
ble to buyer from the manufacturer of such items. Warranty does not cover any components not furnished by
Tecogen. Tecogen is not liable for any damage to buildings or property (except damage to the preduct resulting from
a defect covered by this warranty, loss of time or pay, personal injury, or for the cost of lost refrigerant or oil, or for
any consequential incidental or special damages or expenses resulting for the product or its performance or faiture to
perform.

Plan does not include labor or other costs, such as parts not covered by Plan, incurred for diagnosing, repairing, re-
moving, installing, insuring, shipping, servicing, handling the chiller. Defective items shall, at Tecogen's request, be
returned to and become the property of Tecogen. Tecogen will cover the return freight for the returned items.

Tecogen is not responsible for any expenses incurred without prior authorization in writing from Tecogen.

Page l of 2
Compressor Warranty
March 2001
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All warranty claims must be sent to Tecogen in writing to the following address:

¢/o Service Manager
Tecogen
45 First Avenue
Waltham, MA 02451

THE FOREGOING WARRANTY IS EXCLIUSIVE AND IN LIEU OF ALL OTHER WARRANTIES, EXPRESS
OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY
OR OF FITNESS FOR A PARTICULAR PURPOSE. NO IMPLIED WARRANTY ARISING BY USAGE OR
TRADE, COURSE OF DEALING OR COURSE OF PERFORMANCE IS GIVEN BY TECOGEN OR SHALL
ARISE BY OR IN CONNECTION WITH THE SALES AGREEMENT AND/OR TECOGEN'S AND/OR BUY-
ER'S CONDUCT IN RELATION THERETO OR TO EACH OTHER, AND IN NO EVENT SHALL TECOGEN
BE LIABLE ON ANY SUCH WARRANTY WITH RESPECT TO ANY PRODUCT.

Warranty gives buyer specific legal rights; however, buyer's actual legal rights may vary depending on the state of
purchase.

Page 2 0f 2
Compressor Warraniy
Mareh 200}
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6.4 Five-Year Extended Parts Warranty (Option)

D Supphied El Not Supplied

The Five-Year Extended Parts Warranty is an optional plan that cx-
tends the parts warranty for a total of 5 years. This option does not
include the extended engine or compressor warranty. The complete
description is presented below:

TECOCHIH 1. EXTENDED PARTS
WARRANTY STATEMENT
{Excludes Engine and Compressor)

Tecogen warrants the product to be free of defects in material and workmanship under normal use and service for a
total of 5 years, This warranty excludes the engine and compressor. They are covered under seperate extended war-
ranly policies. Parts replaced under this warranty are covered for the term of this warranty. The product is covered if
properly installed and maintained and operated under normal conditions,

Any item which within the warranty period is promptly reported in writing to Tecogen as being defective and which
is found to Tecogen's reasonable satisfaction to be defective upon examination by Tecogen will, at the option of
Tecogen and within a reasonable tiime period, be repaired or replaced with a new item or factory rebuilt item of at
least the same quality as new.

Defective items replaced under this warranty shall, upon Tecogen's request, be returned to and shall become the prop-
erty of Tecogen. Labor will be either by a factory technician or an authorized agent at Tecogen's option,

Warranty does not cover, and Tecogen makes no warranty with respect to, any defect or failure resulting in whole or
in part from: ordinary wear and tear, abuse, misuse, corrosion, chemical damage, negligence, accident, changes in
government regulation, fire, theft, improper operation, overloading, war, riots, civil commotion, flood, storm, earth-
quake, or any similar event beyond the control of Tecogen. This warranty excludes liability for corrosion, erosion,
algae, scaling or slime do to improperly treated or untreated water in this equipment,

Warranty is invalid if buyer: fails to protect product from weather or elements; removes product from its place of
original instaltation; removes, defaces or akters serial number; uses a provider not authorized by Tecogen to maintain,
repair, or alter product; fails to follow good and acceptable engineering specifications and trade practices and
Tecogen's specifications and instructions for installation; or fails to provide reasonable, necessary, and required
maintenance and replacement of scheduled replacement parts, and follow Tecogen's operation and maintenance in-
structions.

Warranty of items fiwnished by Tecogen, but not manufactured by Tecogen, shall not extend beyond those transfera-
ble to buyer from the manufacturer of such items. Warranty does not cover any components not furnished by
Tecogen. Tecogen is not liable for any damage to buildings or property (except damage to the product resulting from
a defect covered by this warranty), loss of time or pay, personal injury, or for the cost of lost refrigerant or oil, or for
any consequential incidental or special damages or expenses resulting from the product or its performance or failure
to perform.

Tecogen is not responsible for any expenses incurred without prior authorization in writing from Tecogen.

Page 1 of 2
TECOCHILL Extended Parts Warranty
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Muareh 2001
All warranty claims must be sent to Tecogen in writing to the following address.

c/o Service Manager
Tecogen
45 First Avenue
Waltham, MA 02451

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES, EXPRESS
OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY
OR OF FITNESS FOR A PARTICULAR PURPOSE. NO IMPLIED WARRANTY ARISING BY USAGE OR
TRADE, COURSE OF DEALING OR COURSE OF PERFORMANCE IS GIVEN BY TECOGEN OR SHALL
ARISE BY OR IN CONNECTION WITH THE SALES AGREEMENT AND/OR TECOGEN'S AND/OR BUY-
ER'S CONDUCT IN RELATION THERETO OR TO EACH OTHER, AND IN NO EVENT SHALL TECOGEN
BE LIABLE ON ANY SUCH WARRANTY WITH RESPECT TO ANY PRODUCT.

Warranty gives buyer specific legal rights; however, buyer's actual legal rights may vary depending on the state of
purchase.

Page 2 0f 2
TECOCHILL Extended Parts Warranty
March 2001
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7. Pre-Start Checklist
TECOGEN

45 First Avenue

Waltham, MA 02451

{781) 466-6400

FAX: (781) 466-6466 or 6456

STx SERIES
CH-150x - CH-200x

TECOCHILL PRE-START CHECK LIST

Verification of the following items is required prior to start-up. Please complete and
mail or fax to Tecogen ten (10) working days before requested start-up. Check item if
it is complete. Start up for unit(s) will not be scheduled until the following form is com-
plete. If any are not complete when factory start-up person arrives on site, and addi-
tional days or an extra trip is required due to incomplete installation, additional labor
and expenses will be charged.

Note: If multiple units are included in one package this check list applies to alf units.
Note any variations.

Site Address: A. CHILLED WATER PIPING

1. Pumps installed, tested, and bal- 0O
anced. Flow directions are correct
as specified on chiller nozzles.

2. Pump controls are operational O
(interconnect to TECOCHILL panel
Site Contact & Phone Number: is recommended).

3. Flow rate and pressure drop are as OO
specified on unit nameplate.

4. Thermometers and pressure gaug- &
es installed on entering /leaving
side of the evaporator.
Installer Contact & Phone No.: 5. Chilled water flow switch is in- n ]
stalled and operational.

B. CONDENSER WATER PIPING

i By:
List Completed By 1. Pumps installed, tested, and bal- £

{Name & Title) anced. Flow directions are correct
as specified on condenser nozzle.

{Date)
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2. Pump controls are operational (interconnect to TECOCHILL panel is recom- (m
mended.

3. Flow rates and pressure drop are as specified on unit nameplate. a

4. Thermometer and pressure gauges installed on the entering/leaving side of the =)
condenser.

5. Piping for Engine Coolant Dump HX is operational. O
6. Cooling tower has been filled, tested, and balanced. Iu|
7. Condenser flow control valve (if applicable) is operational. (m
ELECTRICAL SUPPLY

1. All electrical connections have been made. Voltage and amperage to unitisas 0
per unit nameplate.

2. All external controls and interfocks have been checked and are operational (time O
clocks, pump controls, etc.).

. GAS SUPPLY

1. Proper gas pressure (13" to 28” WC) at the TECOCHILL inlet connection. (Note: O
7” wc is acceptable for a CH-200x or CH-150x without the emission control op-
tion.

2. Strainer is installed in gas supply line. ]

. EXHAUST PIPING

38

1. Installed with appropriate condensate drains and properly sloped away from the 0O
unit.

2. Appropriate flex connections, constant supports, pipe guides, pipe supports, and O
insulation properly installed.

3. Fire rated roof/wall penetration. O

4, Emission Control Option:

« Catalyst installed u ]
« Piping rated for 1350°F, stainless steel mandatory upstream of the catalyst O
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F. ENGINE COOLANT MAKE-UP WATER

1. City water make-up and expansion tank properly installed with 12 to 15 psi on O
system.

G. HEAT RECOVERY MODELS

1. Heat recovery piping balanced and tested with proper flow rates.
2. Temperature and pressure gauges are installed on inlet and outlet of unit.
2. Heat recovery bypass line installed with shut-off valves installed.

OoogQAa o

4. System isolation valves installed.

H. GENERAL

1. One 55 gallon drum of engine oil is on site.
¢ Standard units: ExxonMobil XD3 SAE 30
e Emission Control units: ExxonMobil Busguard GEO 15W-40

2. Bullding air handlers are optional as fong as there is an adequate building load R
for full load testing during start-up.

3. Contractor will be available to assist and guide our start-up personnel. . O
Contact:
Cell Phone or Pager:

4. All parts shipped loose with the unit are available at start-up. Check packing list LI

to verify.
5. Operating and or service personnel scheduled for training. O
6. Telephone line available at control panel for RMCS connection. O
Number:

DESIRED START UP DATE:
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DIRECTIONS TO JOB SITE:

HOTELS (AND PHONE NUMBERS) NEAR JOB SITE:

E-Mail/Mail/Fax to:

Tecogen

Attention: Application's Engineer
45 First Avenue

Waltham, MA 02451

Phone: (781) 466-6400
Fax:  (781) 466-6466
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8. Material Delivery

The following form is to be completed by an authorized representative of the purchasing company.
Return this sheet to:

Tecogen

45 First Avenue

Waltham, MA 02451

Attn: Applications' Engineer

Reguested Date of Delivery:

Sighed:

Print;

Title:

Date:

TECOCHILL STx Series Gas Engine Chiller Engineering Submittal—January 28, 2003
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TECOGEN

45 First Avenue
Waltham, MA 02451

(781) 466-6400
(781) 466-6466 (Fax)

TECQOCHILL® and TecoDrive are trademarks of Tecogen




WAYNE STATE UNIVERSITY PETER BASSO ASSOCIATES, INC.
C & IT Chiller Replacement PBA Project No. 2012.0389.00
Installation Bid Pack Addendum 5
WSU Project No. 193228857

February 18, 2013

SECTION 311000 - SITE CLEARING

1.1 RELATED DOCUMENTS ...ttt ettt ettt et e ettt e st e e e e m bt e e e e see e e smneee e e sbeeeeanneeeeannseeeaanneeeeane 1
S 10 11 o PRSPPI 1
R T I 1= 810 PSSP 1
1.4 MATERIAL OWNERSHIP ..ottt ettt e e ettt e e st e e e et e e e anteeesnsaeeeaasteeeeannseeeannsneaeanneeananns 2
1.5 QUALITY ASSURANCE ... .ottt et e e e e e sttt e e ettt e e s e aaeeaeastaeeeaasseeesnseeeeaasteeesansseeeassneasanseeananns 2
1.6 PROJECT CONDITIONS . ... ..ottt iiee e teee e et e e ettt e e e sttt e e e ettt e e sanseeaeasteeeeaasseeesnseeeeaasseeeaansseeeasseeaeanseeananns 2
L S I o (@ ] 1 L 1 TSR 2
2.1 MATERIALS . ..ottt ettt et e e ettt e e ettt e e e aee e e e o bt e e e ettt e e e nee e e e amsee e e e s beeeeanneeeeeneeeeeanbeeeeane 2
L S I T = =1 O U I 1 L SR 3
R T o N ) I [ SRR 3
3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL ......ciiiiiiiieiiiiee e 3
3.3 TREE AND PLANT PROTECTION .....ciitiiiiieiiiiie ettt et e ettt e e sttt e e e tte e e e saaeeaesneaeaeanseeeesnnseaesssseeeeansseeeannnes 3
3.4 EXISTING UTILITIES ..ooei it e ettt e e ettt e e ettt e e st e e e amte e e e e s teeeesnseeeeasteeeeanseeeeanseaeeanseeeeanseeeennnees 3
3.5 CLEARING AND GRUBBING ......cccoitiiiiiiiiie ittt e e st e e e ettt e e e sateeaesstaeeeansaeeesnseaeesnseeeeanseeeannnes 4
3.6 TOPSOIL STRIPPING .....iiiieitiiie ettt ettt e e ettt e e atae e e ssaeeeasateeeeasseeeaanseeeeasteeeeansseeeanseaeeanseeeeansseeesannees 4
3.7 SITE IMPROVEMENTS ...ttt ettt e e sttt e e ettt e e e a et e e e s bt e e e amte e e e anneeeeeanbeeeeaneeeesnnees 4
3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS ... 5
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:
1. Protecting existing vegetation to remain.
2. Removing existing vegetation.
3. Clearing and grubbing.
4. Stripping and stockpiling topsoil.
5. Removing above- and below-grade site improvements.
6. Disconnecting, capping or sealing, and removing site utilities and/or abandoning site utilities in
place.

7. Temporary erosion- and sedimentation-control measures.
8. Tree protection fencing.

1.3 DEFINITIONS

A. Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and
soil organisms.

B. Surface Soil: Soil that is present at the top layer of the existing soil profile at the Project site. In
undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments,
the surface soil can be subsoil.

C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface
soil and is the zone where plant roots grow.

D. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other vegetation to

be protected during construction, and indicated on Drawings.
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E. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected during
construction, and defined by a circle concentric with each tree with a radius 1.5 times the diameter of the
drip line unless otherwise indicated.

F. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.
1.4 MATERIAL OWNERSHIP
A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain Owner's

property, cleared materials shall become Contractor's property and shall be removed from Project site.

1.5 QUALITY ASSURANCE
A. Preinstallation Conference: Conduct conference at Project site.
1.6 PROJECT CONDITIONS
A. Salvable Improvements: Carefully remove items indicated to be salvaged and store on Owner's

premises where indicated.
B. Utility Locator Service: Notify “Call Before You Dig” for area where Project is located before site clearing.

C. Do not commence site clearing operations until temporary erosion- and sedimentation-control and plant-
protection measures are in place.

D. The following practices are prohibited within protection zones:

Storage of construction materials, debris, or excavated material.

Parking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digging unless otherwise indicated.

Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

NookrwN =~

E. Do not direct vehicle or equipment exhaust towards protection zones.
F. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

G. Soil Stripping, Handling, and Stockpiling: Perform only when the topsoil is dry or slightly moist.

PART 2 - PRODUCTS

21 MATERIALS
A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in Section 312000
"Earth Moving."
1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-site.
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B. Antirust Coating: Fast-curing, lead- and chromate-free, self-curing, universal modified-alkyd primer
complying with MPI #79, Alkyd Anticorrosive Metal Primer or SSPC-Paint 20 or SSPC-Paint 29 zinc-rich
coating.

1. Use coating with a VOC content of 420 g/L (3.5 Ib/gal or less when calculated according to
40 CFR 59, Subpart D (EPA Method 24).

PART 3 - EXECUTION

3.1 PREPARATION
A. Protect and maintain benchmarks and survey control points from disturbance during construction.
B. Locate and clearly identify trees, shrubs, and other vegetation to remain. Flag with blue vinyl tie tape flag

around each tree trunk at 54 inches above the ground.

C. Protect existing site improvements to remain from damage during construction.
1. Restore damaged improvements to their original condition, as acceptable to Owner.
3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL
A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and discharge of

soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to erosion- and
sedimentation-control Drawings and requirements of authorities having jurisdiction.

B. Verify that flows of water redirected from construction areas or generated by construction activity do not
enter or cross protection zones.

C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction until
permanent vegetation has been established.

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.
3.3 TREE AND PLANT PROTECTION
A. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged

by construction operations, in a manner approved by Architect.

3.4 EXISTING UTILITIES
A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
1. Arrange with utility companies to shut off indicated utilities.
B. Locate, identify, and disconnect utilities indicated to be abandoned in place.
C. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless

permitted under the following conditions and then only after arranging to provide temporary utility services
according to requirements indicated:
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1. Notify Construction Manager not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Architect's written permission.

Excavate for and remove underground utilities indicated to be removed.

CLEARING AND GRUBBING

Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.

2. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches below
exposed subgrade.

3. Use only hand methods for grubbing within protection zones.

4, Chip removed tree branches and dispose of off-site.

Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further
excavation or earthwork is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and compact each
layer to a density equal to adjacent original ground.

TOPSOIL STRIPPING

Remove sod and grass before stripping topsoil.

Strip topsoil to depth of 6 inches in a manner to prevent intermingling with underlying subsoil or other
waste materials.

1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other objects
more than 2 inches in diameter; trash, debris, weeds, roots, and other waste materials.

Stockpile topsoil away from edge of excavations without intermixing with subsoil. Grade and shape
stockpiles to drain surface water. Cover to prevent windblown dust and erosion by water.

1. Do not stockpile topsoil within protection zones.
2. Stockpile surplus topsoil to allow for respreading deeper topsoil.
SITE IMPROVEMENTS

Remove existing above- and below-grade improvements as indicated and necessary to facilitate new
construction.

Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line of existing
pavement to remain before removing adjacent existing pavement. Saw-cut faces vertically.

2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust coating,
following coating manufacturer's written instructions. Keep paint off surfaces that will remain
exposed.
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3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials
including trash and debris, and legally dispose of them off Owner's property.

B. Separate recyclable materials produced during site clearing from other nonrecyclable materials. Store or
stockpile without intermixing with other materials and transport them to recycling facilities. Do not interfere
with other Project work.

END OF SECTION 311000
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SECTION 312000 - EARTH MOVING

1.1

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:

1. Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses, plants and other site
amenities.

2. Drainage course for concrete slabs-on-grade.

3. Excavating and backfilling trenches for utilities and pits for buried utility structures.

DEFINITIONS

Backfill: Soil material or controlled low-strength material used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to support sides
of pipe.
2. Final Backfill: Backfill placed over initial backfill to fill a trench.

Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.
Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow
of pore water.

Excavation: Removal of material encountered above subgrade elevations and to lines and dimensions
indicated.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond indicated lines
and dimensions as directed by Architect. Authorized additional excavation and replacement
material will be paid for according to Contract provisions for changes in the Work.

2. Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet in length.

3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated lines and
dimensions without direction by Architect. Unauthorized excavation, as well as remedial work
directed by Architect, shall be without additional compensation.

Fill: Soil materials used to raise existing grades.

Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical
appurtenances, or other man-made stationary features constructed above or below the ground surface.

Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix asphalt
pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement
concrete or hot-mix asphalt walk.
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J. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately below
subbase, drainage fill, drainage course, or topsoil materials.

K. Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground services within
buildings.
1.4 SUBMITTALS
A. Qualification Data: For qualified testing agency.
B. Material Test Reports: For each on-site and borrow soil material proposed for fill and backfill as follows:

1. Classification according to ASTM D 2487.
2. Laboratory compaction curve according to ASTM D 698, ASTM D 1557.

C. Preexcavation Photographs or Videotape: Show existing conditions of adjoining construction and site
improvements, including finish surfaces, that might be misconstrued as damage caused by earth moving
operations. Submit before earth moving begins.

1.5 QUALITY ASSURANCE

A. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E 329 and ASTM D 3740 for
testing indicated.

B. Preexcavation Conference: Conduct conference at Project site.
1.6 PROJECT CONDITIONS
A. Utility Locator Service: Notify "Call Before You Dig” for area where Project is located before beginning

earth moving operations.
B. The following practices are prohibited within protection zones:

Storage of construction materials, debris, or excavated material.

Parking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digging unless otherwise indicated.

Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

Nookrwh =

C. Do not direct vehicle or equipment exhaust towards protection zones.

D. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available from
excavations.
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Satisfactory Soils: ASTM D 2487 Soil Classification Groups and Geotechical Engineer.

Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to
ASTM D 2487, Groups A-2-6, A-2-7, A-4, A-5, A-6, and A-7 according to AASHTO M 145, or a
combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum
moisture content at time of compaction.

Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and
natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not more
than 12 percent passing a No. 200 sieve.

Base Course/Crushed Aggregate: Naturally or artificially graded mixture of natural or crushed gravel,
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch
sieve and not more than 8 percent passing a No. 200 sieve.

Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and
natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not more
than 12 percent passing a No. 200 sieve.

Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and
natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch sieve and not more than
8 percent passing a No. 200 sieve.

Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel;
ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve and 0 to 5
percent passing a No. 8 sieve.

Crushed stone: Open graded crushed limestone: MDOT 6AA.

Topsoil: ASTM D 5268, pH range of 5.5 to 7, a minimum of 4 percent organic material content; screened
to be free of stones 1 inch or larger in any dimension and other extraneous materials harmful to plant
growth.

Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand;
ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch sieve and 0 to 5
percent passing a No. 4 sieve.

Sand: ASTM C 33; fine aggregate.

Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

PART 3 - EXECUTION

3.1

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement,
lateral movement, undermining, washout, and other hazards created by earth moving operations.

Protect and maintain erosion and sedimentation controls during earth moving operations.

Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary
protection before placing subsequent materials.
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A
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DEWATERING

Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades,
and from flooding Project site and surrounding area.

Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.

1. Reroute surface water runoff away from excavated areas. Do not allow water to accumulate in
excavations. Do not use excavated trenches as temporary drainage ditches.

EXCAVATION, GENERAL

Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface and
subsurface conditions encountered. Unclassified excavated materials may include rock, soil materials,
and obstructions. No changes in the Contract Sum or the Contract Time will be authorized for rock
excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock,
replace with satisfactory soil materials.
2. Remove rock to lines and grades indicated to permit installation of permanent construction without

exceeding the following dimensions:

24 inches outside of concrete forms other than at footings.

12 inches outside of concrete forms at footings.

6 inches outside of minimum required dimensions of concrete cast against grade.

Outside dimensions of concrete walls indicated to be cast against rock without forms or
exterior waterproofing treatments.

6 inches beneath bottom of concrete slabs-on-grade.

6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or 42 inches
wide.

aoow
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Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be classified as
earth and rock. Do not excavate rock until it has been classified and cross sectioned by Architect. The
Contract Sum will be adjusted for rock excavation according to unit prices included in the Contract
Documents. Changes in the Contract Time may be authorized for rock excavation.

1. Earth excavation includes excavating pavements and obstructions visible on surface; underground
structures, utilities, and other items indicated to be removed; together with soil, boulders, and other
materials not classified as rock or unauthorized excavation.

a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not
classified as rock excavation is earth excavation.

2. Rock excavation includes removal and disposal of rock. Remove rock to lines and subgrade
elevations indicated to permit installation of permanent construction without exceeding the following
dimensions:

a. 24 inches outside of concrete forms other than at footings.

b. 12 inches outside of concrete forms at footings.

c. 6 inches outside of minimum required dimensions of concrete cast against grade.

d. Outside dimensions of concrete walls indicated to be cast against rock without forms or

exterior waterproofing treatments.

6 inches beneath bottom of concrete slabs-on-grade.

6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or 42 inches
wide.

S o
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EXCAVATION FOR UTILITY TRENCHES
Excavate trenches to indicated gradients, lines, depths, and elevations.
1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.

Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.
Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit unless
otherwise indicated.

1. Clearance: 12 inches each side of pipe or conduit or as indicated on drawings.

Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of pipes and
conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints,
fittings, and bodies of conduits. Remove projecting stones and sharp objects along trench subgrade.

1. For pipes and conduit less than 6 inches in nominal diameter, hand-excavate trench bottoms and
support pipe and conduit on an undisturbed subgrade.

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to support
bottom 90 degrees of pipe or conduit circumference. Fill depressions with tamped sand backfill.

3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support conduit
on an undisturbed subgrade.

4. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing

material to allow for bedding course.

Trench Bottoms: Excavate trenches 4 inches deeper than bottom of pipe and conduit elevations to allow
for bedding course. Hand-excavate deeper for bells of pipe.

1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing
material to allow for bedding course.

Trenches in Tree- and Plant-Protection Zones:

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. Use narrow-tine
spading forks to comb soil and expose roots. Do not break, tear, or chop exposed roots. Do not
use mechanical equipment that rips, tears, or pulls roots.

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of
utilities.

SUBGRADE INSPECTION

Notify Architect when excavations have reached required subgrade.

If Architect determines that unsatisfactory soil is present, continue excavation and replace with compacted
backfill or fill material as directed.

Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded 10-wheel,
tandem-axle dump truck weighing not less than 15 tons to identify soft pockets and areas of excess
yielding. Do not proof-roll wet or saturated subgrades.

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to
first direction. Limit vehicle speed to 3 mph (5 km/h).
2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined

by Architect, and replace with compacted backfill or fill as directed.
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Authorized additional excavation and replacement material will be paid for according to Contract provisions
for changes in the Work.

Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction
activities, as directed by Architect, without additional compensation.
UNAUTHORIZED EXCAVATION

Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete
foundation or footing to excavation bottom, without altering top elevation. Lean concrete fill, with 28-day
compressive strength of 2500 psi, may be used when approved by Architect.

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Architect.

STORAGE OF SOIL MATERIALS

Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place, grade,
and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of remaining
trees.
BACKFILL

Place and compact backfill in excavations promptly, but not before completing the following:

1. Construction below finish grade including, where applicable, subdrainage, dampproofing,
waterproofing, and perimeter insulation.

Surveying locations of underground utilities for Record Documents.

Testing and inspecting underground utilities.

Removing concrete formwork.

Removing trash and debris.

Removing temporary shoring and bracing, and sheeting.

Installing permanent or temporary horizontal bracing on horizontally supported walls.

Nookwd

Place backfill on subgrades free of mud, frost, snow, or ice.

UTILITY TRENCH BACKFILL
Place backfill on subgrades free of mud, frost, snow, or ice.

Place and compact bedding course on trench bottoms and where indicated. Shape bedding course to
provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of
conduits.

Trenches under Footings: Backfill trenches excavated under footings and within 18 inches of bottom of
footings with satisfactory soil; fill with concrete to elevation of bottom of footings. Concrete is specified in
Section 033000 "Cast-in-Place Concrete.

Trenches under Roadways: Provide 4-inch thick, concrete-base slab support for piping or conduit less
than 30 inches below surface of roadways. After installing and testing, completely encase piping or
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conduit in a minimum of 4 inches of concrete before backfilling or placing roadway subbase course.
Concrete is specified in Section 033000 "Cast-in-Place Concrete

Backfill voids with satisfactory soil while removing shoring and bracing.

Place and compact initial backfill of [subbase material] [satisfactory soil], free of particles larger than 1 inch
in any dimension, to a height of 12 inches over the pipe or conduit.

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and
along the full length of piping or conduit to avoid damage or displacement of piping or conduit.
Coordinate backfilling with utilities testing.

Controlled Low-Strength Material: Place initial backfill of controlled low-strength material to a height of 12
inches over the pipe or conduit. Coordinate backfilling with utilities testing.

Place and compact final backfill of satisfactory soil to final subgrade elevation.

Controlled Low-Strength Material: Place final backfill of controlled low-strength material to final subgrade
elevation.

Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below
subgrade under pavements and slabs.
SOIL FILL

Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will
bond with existing material.

Place and compact fill material in layers to required elevations as follows:

1. Under walks and pavements, use satisfactory soil material.
2. Under footings and foundations, use engineered fill.

Place sail fill on subgrades free of mud, frost, snow, or ice.

SOIL MOISTURE CONTROL

Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to
within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds
optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.

COMPACTION OF SOIL BACKFILLS AND FILLS

Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material compacted
by heavy compaction equipment, and not more than 4 inches (100 mm) in loose depth for material
compacted by hand-operated tampers.

Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly
along the full length of each structure.
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Compact soil materials to not less than the following percentages of maximum dry unit weight according to
ASTM D 698, ASTM D 1557:

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches of
existing subgrade and each layer of backfill or fill soil material at 95 percent.

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer of
backfill or fill soil material at 92 percent.

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and compact
each layer of backfill or fill soil material at 85 percent.

4. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent.

GRADING

General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply with
compaction requirements and grade to cross sections, lines, and elevations indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish
subgrades to required elevations within the following tolerances:

1. Turf or Unpaved Areas: Plus or minus 1 inch.

2. Pavement: Plus or minus 1 inch.

DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
Place drainage course on subgrades free of mud, frost, snow, or ice.

On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade
as follows:

1. Place drainage course 6 inches or less in compacted thickness in a single layer.

2. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal thickness,
with no compacted layer more than 6 inches thick or less than 3 inches thick.

3. Compact each layer of drainage course to required cross sections and thicknesses to not less than

95 percent of maximum dry unit weight according to ASTM D 698.

FIELD QUALITY CONTROL

Special Inspections: Construction Manager will engage a qualified special inspector to perform the
following special inspections:

1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
2. Determine that fill material and maximum lift thickness comply with requirements.
3. Determine, at the required frequency, that in-place density of compacted fill complies with

requirements.

Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to perform tests
and inspections.

Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with subsequent
earth moving only after test results for previously completed work comply with requirements.
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Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167,
ASTM D 2922, and ASTM D 2937, as applicable. Tests will be performed at the following locations and
frequencies:

1. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill layer, at least
one test for every 2000 sq. ft. or less of paved area or building slab, but in no case fewer than three
tests.

2. Trench Backfill: At each compacted initial and final backfill layer, at least one test for every 150

feet or less of trench length, but no fewer than two tests.

When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction
specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact
and retest until specified compaction is obtained.

PROTECTION

Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free of
trash and debris.

Repair and reestablish grades to specified tolerances where completed or partially completed surfaces
become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations
or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and
recompact.

Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with
additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and
eliminate evidence of restoration to greatest extent possible.
DISPOSAL OF SURPLUS AND WASTE MATERIALS

Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and
legally dispose of them off Owner's property.

Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or spread
soil as directed by Architect.

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of
them off Owner's property.

END OF SECTION 312000
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SECTION 321216 - HOT-MIX ASPHALT PAVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes the following:
1. Hot-mix asphalt paving.
1.3 DEFINITIONS

A. Hot-Mix Asphalt Paving Terminology: Refer to ASTM D 8 for definitions of terms.

B. DOT: Department of Transportation.

1.4 SYSTEM DESCRIPTION

A. Provide hot-mix asphalt paving according to materials, workmanship, and other applicable requirements of
standard specifications of state or local DOT.

1. Standard Specification: Michigan Department of Transportation, 2003 Standard Specification for
Construction.
2. Measurement and payment provisions and safety program submittals included in standard

specifications do not apply to this Section.

1.5 SUBMITTALS

A. Product Data: For each type of product indicated. Include technical data and tested physical and
performance properties.

B. Job-Mix Designs: Certification, by authorities having jurisdiction, of approval of each job mix proposed for
the Work.

C. Job-Mix Designs: For each job mix proposed for the Work.

D. Qualification Data: For manufacturer.
E. Material Test Reports: For each paving material.
F. Material Certificates: For each paving material, signed by manufacturers.
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QUALITY ASSURANCE
Manufacturer Qualifications: A qualified manufacturer.

1. Manufacturer shall be a paving-mix manufacturer registered with and approved by authorities
having jurisdiction or the DOT of the state in which Project is located.

Testing Agency Qualifications: Qualified according to ASTM D 3666 for testing indicated, as documented
according to ASTM E 548.

1. Regulatory Requirements: Comply with Michigan Department of Transportation, 2003 Standard
Specification for Construction for asphalt paving work.

Asphalt-Paving Publication: Comply with Al MS-22, "Construction of Hot Mix Asphalt Pavements," unless
more stringent requirements are indicated.

Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 1
Section "Project Management and Coordination." Review methods and procedures related to hot-mix
asphalt paving including, but not limited to, the following:

1. Review proposed sources of paving materials, including capabilities and location of plant that will
manufacture hot-mix asphalt.

2. Review condition of subgrade and preparatory work.

3. Review requirements for protecting paving work, including restriction of traffic during installation
period and for remainder of construction period.

4. Review and finalize construction schedule and verify availability of materials, Installer's personnel,

equipment, and facilities needed to make progress and avoid delays.

All work shall meet specifications of the City of Detroit.

PROJECT CONDITIONS

Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively damp or if the
following conditions are not met:

1. Bonding and Tack Coats: Minimum surface temperature of 60 deg F.
2. Asphalt Base Course: Minimum surface temperature of 40 deg F and rising at time of placement.
3. Asphalt Surface Course: Minimum surface temperature of 60 deg F at time of placement.

PART 2 - PRODUCTS

2.1

AGGREGATES
General: Use materials and gradations that have performed satisfactorily in previous installations.

Coarse Aggregate: ASTM D 692, sound; angular crushed stone, crushed gravel, or properly cured,
crushed blast-furnace slag.

Fine Aggregate: ASTM D 1073, sharp-edged natural sand or sand prepared from stone, gravel, properly
cured blast-furnace slag, or combinations thereof.

1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total aggregate
mass.
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Mineral Filler: ASTM D 242, rock or slag dust, hydraulic cement, or other inert material.

ASPHALT MATERIALS

Asphalt Binder: AASHTO MP 1, PG 58 degree C-28 degree C.
Asphalt Cement: ASTM D.

Prime Coat: ASTM D 2027, medium-curing cutback asphalt, MC-30.

1. Prime Coat: Asphalt emulsion prime complying with Michigan Department of Transportation, 2003
Standard Specification for Construction..

Water: Potable.

AUXILIARY MATERIALS

Sand: ASTM D 1073, Grade Nos. 2 or 3.

MIXES

Hot-Mix Asphalt: Dense, hot-laid, hot-mix asphalt plant mixes approved by authorities having jurisdiction,
designed according to procedures in Al MS-2, "Mix Design Methods for Asphalt Concrete and Other Hot-
Mix Types." and complying with the following requirements:

1. Provide mixes with a history of satisfactory performance in geographical area where Project is
located.

2. Base Course: 1100L, 20AA — 1-1/2”

3. Surface Course: 1100T, 20AA — 1-1/2”

PART 3 - EXECUTION

3.1

3.2

EXAMINATION
Verify that subgrade is dry and in suitable condition to support paving and imposed loads.

Proof-roll subbase using heavy, pneumatic-tired rollers to locate areas that are unstable or that require
further compaction.

Proceed with paving only after unsatisfactory conditions have been corrected and approved by Landscape
Architect.
SURFACE PREPARATION

General: Immediately before placing asphalt materials, remove loose and deleterious material from
substrate surfaces. Ensure that prepared subgrade is ready to receive paving.

1. Sweep loose granular particles from surface of unbound-aggregate base course. Do not dislodge
or disturb aggregate embedded in compacted surface of base course.
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B. Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd.

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.
spillages and clean affected surfaces.

3.3 HOT-MIX ASPHALT PLACING

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place asphalt mix by
hand to areas inaccessible to equipment in a manner that prevents segregation of mix. Place each course

to required grade, cross section, and thickness when compacted.

1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated.

2. Each lift shall be installed using automated laser grade control, self propelled paving equipment,

with dual slope capabilities.

3. Place hot-mix asphalt surface course in single lift.
4. Spread mix at minimum temperature of 250 deg F.
5. Begin applying mix on high side of one-way slopes, unless otherwise indicated.
6. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in
asphalt-paving mat.
B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser width are
required.
1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap
previous strips. Complete a section of asphalt base course before placing asphalt surface course.
C. Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to remove

excess material forming high spots. Fill depressions with hot-mix asphalt to prevent segregation of mix;

use suitable hand tools to smooth surface.

3.4 JOINTS

A. Construct joints to ensure a continuous bond between adjoining paving sections. Construct joints free of

depressions with same texture and smoothness as other sections of hot-mix asphalt course.

1. Clean contact surfaces and apply tack coat to joints.
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches.
3. Offset transverse joints, in successive courses, a minimum of 24 inches.
4. Construct transverse joints as described in Al MS-22, "Construction of Hot Mix Asphalt
Pavements."
5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
6. Compact asphalt at joints to a density within 2 percent of specified course density.
3.5 COMPACTION
A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive

displacement. Compact hot-mix paving with hot, hand tampers or vibratory-plate compactors in areas

inaccessible to rollers.

1. Complete compaction before mix temperature cools to 185 deg F.
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Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints and outside edge.
Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.
Correct laydown and rolling operations to comply with requirements.

Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt
is still hot enough to achieve specified density. Continue rolling until hot-mix asphalt course has been
uniformly compacted to the following density:

1. Average Density: 96 percent of reference laboratory density according to AASHTO T 245, but not

less than 94 percent nor greater than 100 percent.

2. Average Density: 92 percent of reference maximum theoretical density according to
ASTM D 2041, but not less than 90 percent nor greater than 96 percent.

Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.

Edge Shaping: While surface is being compacted and finished, trim edges of pavement to proper
alignment. Bevel edges while asphalt is still hot; compact thoroughly.

Repairs: Remove paved areas that are defective or contaminated with foreign materials and replace with
fresh, hot-mix asphalt. Compact by rolling to specified density and surface smoothness.

Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.

Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

INSTALLATION TOLERANCES
Thickness: Compact each course to produce the thickness indicated within the following tolerances:

1. Base Course: Plus or minus 1/2 inch.
2. Surface Course: Plus 1/4 inch, no minus.

Surface Smoothness: Compact each course to produce a surface smoothness within the following
tolerances as determined by using a 10-foot straightedge applied transversely or longitudinally to paved
areas:

1. Base Course: 1/4 inch.
. Surface Course: 1/8 inch.
3. Crowned Surfaces: Test with crowned template centered and at right angle to crown. Maximum

allowable variance from template is 1/4 inch.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified independent testing and inspecting agency to perform field
tests and inspections and to prepare test reports.

1. Testing agency will conduct and interpret tests and state in each report whether tested Work complies
with or deviates from specified requirements.

Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of
replaced or additional work with specified requirements.

Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined according to
ASTM D 3549.
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D. Surface Smoothness: Finished surface of each hot-mix asphalt course will be tested for compliance with
smoothness tolerances.

E. In-Place Density: Testing agency will take samples of uncompacted paving mixtures and compacted
pavement according to ASTM D 979.
1. Reference maximum theoretical density will be determined by averaging results from four samples

of hot-mix asphalt-paving mixture delivered daily to site, prepared according to ASTM D 2041, and
compacted according to job-mix specifications.

2. In-place density of compacted pavement will be determined by testing core samples according to
ASTM D 1188 or ASTM D 2726.

a. One core sample will be taken for every 1000 sq. yd. or less of installed pavement, with no
fewer than 3 cores taken.
b. Field density of in-place compacted pavement may also be determined by nuclear method

according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726.
F. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that

it does not comply with specified requirements.

END OF SECTION 321216
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‘ 1 ‘ for use at plates welded to W-shapes for use at column base plates for use at steel column locations MATERIALS
THE FOLLOWING DIMENSION EQUALS | 1 d = anchor bolt base olat SOIL:
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N 2 footing schedule
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Wayne State University
WSU C&IT

900 — ELECTRICAL INSTALLATION AND WIRING FOR HVAC TEMPERATURE AND LAB CONTROLS

PART 1 — GENERAL

Wayne State University

1.1

ELECTRICAL INSTALLATION AND WIRING FOR HVAC TEMPERATURE AND LAB

RELATED DOCUMENTS

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

Division 15, Common Work Results for mechanical requirements apply to this section and will require the
contractor participation on the Above Ceiling Coordination Program.

GENERAL INFORMATION

A. This specification section shall include all electrical responsibilities required for the installation & wiring of
all temperature controls, as outlined on job plans, specification and temperature control drawings.
Specifically, this contractor shall provide pricing direct to those general or mechanical contractors (bid to
prime on project) contractors bidding this work, and will be responsibilities for installation & wiring of all
automatic temperature control devices furnished by Siemens Building Technologies as outlined below and
as may be required per the project plans & specifications.

B. Siemens Building Technologies, Inc. will provide the following equipment for the building automation system
as shown in the temperature control drawings Bill of Materials to include but not limited to:

Terminal Equipment Controllers (TEC's)
. Auxilliary TEC power panels
. Room Temperature Sensors

. Damper actuators
Relays
. Low Voltage Transformers

oUh N =

The Electrical Installation & Wiring Contractor (EIWC) shall be responsibie for instaliation of all preceding
devices as applicable to this project. This list shall not be considered complete and all bidders should
refer to temperature control drawings for specific equipment quantities and locations.

C. During the bidding process, the EIWC shall address all questions relative to the Siemens temperature
control drawings in writing (RFI) through the tier of bidding contractors. Siemens shall respond in writing
through the tier of bidding contractors.

D. EIWC shall install all control equipment provided by Siemens. The EIWC shall furnish, install, and terminate
all necessary wiring, conduit, hangers, etc. to provide a complete control system installation. All controls
to be installed and adjusted by a Siemens qualified electrician in the full time employ of the EIWC.

26 0900 1

CONTROLS

WSU C&IT

E. The EIWC must have full time project superintendent who shall attend all construction meetings after
notification that their services are required onsite.

F. Upon completion of all installation and wiring by the EIWC, Siemens Building Technologies will conduct
verification of point to point wiring and any pneumatic tubing. The EIWC will be responsible to make any
necessary wiring corrections. At the completion of the point to point verification, approval shall be made
by the Owner's Construction Inspection Department and Siemens Building Technologies, Inc.

G. Upon approval by the Owners Construction Inspection Department, Siemens shall program all DDC panels,
create necessary graphics and provide any interface between the building automation system and the
campus environmental control system.

H. Upon completion of the aforementioned, a performance test shall be conducted as specified in the
commissioning section of the specifications.

l. Upon a successful conclusion of the final checkout, performance test and the Owner's acceptance, the
EIWC's responsibility reverts to a standard warranty (12 months) for labor and material installed by the
EIWC and labor only for equipment supplied by others.

J. Siemens assumes the manufacturers warranty for all equipment supplied to the EIWC for installation on
this project.

K. Siemens services to include the following: Design engineering labor required to interface with WSU and
the consulting engineer to design the temperature control system. Supervision of the EIWC installation
and final checkout and approval.

L. Equipment provided by others may require specific cable type and terminations. It is up to EWIC to provide

cable and terminations needed for a complete working system.

1.3 DEFINITIONS

A. DDC: Direct digital control.

B. 1/0: Input/output.

C. BACnet: A control network technology platform for designing and implementing interoperable control devices and
networks.

D. MS/TP: Master slave/token passing.

E. PC: Personal computer.

F.  PID: Proportional plus integral plus derivative.

G. RTD: Resistance temperature detector.

ELECTRICAL INSTALLATION AND WIRING FOR HVAC TEMPERATURE AND LAB
CONTROLS
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Wayne State University Wayne State University
WSU C&IT WSU C&IT

1.4 PRODUCTS & SERVICES PROVIDED BY OTHERS

A. Mechanical Contractor: Installation of flow switches, temperature or thermometer sensor wells, gage taps, 1.8 QUALITY ASSURANCE
pressure sensor pipe taps, final valves & tubing into pipe pressure taps and variable frequency drives. o . - .
A. Installer Qualifications: EIWC contractor must be able to provide references, upon request, for similar projects
B. Electrical Contractor: Provide 120/60 VAC power to all DDC panels, wire power to all VFD's. Furnish & (in size & scope) that were completed satisfactorily, in Michigan. Project names, owner contacts ond

companies who awarded this work to you shall all be provided upon request to WSU and/or the AE of record.
EIWC contactor must be prepared to submit a minimum of three (3) satisfactorily completed projects, annually,
for the past five (5) years.

install 4" x 4" trough above all control panels. Furnish & install conduit up maximum ten feet from all
4" x 4" troughs. Installation all required nipples between electrical panels and through.

C. Sheetmetal Contractor: Installing all terminal units, airflow stations and dampers.
B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a

testing agency acceptable to outhorities having jurisdiction, and marked for intended use.
S PRODUCTS INSTALLED BY THE EIWC BUT NOT FURNISHED UNDER THIS SECTION

A. Connect control components, as shown on the plans, factory supplied as part of equipment controlled. C. Comply with ASHRAE 135 for DDC system components.

1.6 RELATED SECTIONS 1.9 SEQUENCING AND SCHEDULING

A, Div!s!on 15 — General Mechonicol Requirements. A, Sequence work to ensure installation of components is complimentary to installation of similar
B. Dfos!on 15 - Instrumeptotlon .ond c?ntrols for HVAC. components in other systems.
(& Division 15 — Indoor Air Handling Units.
D. Division 15 — Air Terminal Units.
E. Division 15 — Testing and Balancing for HVAC. B. Coordinate work with other Contractors and subcontractors to ensure system is completed and
F. Division 15 — Commissioning of HVAC. commissioned by the Date of Substantial Completion.
G. Division 16 — Electrical Work.
a Standard Specifications and Codes: In addition to the requirements shown or C. Coordinate installation of system components with installation of mechanical systems equipment such as
specified, comply with the following applicable standard specifications, codes or ordinances: air handling units and air terminal units.
il NFPA — National Fire Protection Association.
2. UL — Underwriter's Laboratories. 110 WARRANTY
3. Rules and Regulations of the Michigan Department of Fire Prevention and Safety.
A. Provide as pre project general conditions.
G. Include all items of labor and material required to comply with such standards, codes or ordinances in 1.1 CONTROL WIRING
accordance with the contract documents. Where quantities, sizes, or other requirements indicated on the A. The EIWC is required to use the cable below.
drawings or herein specified are in excess of the standard or code requirements, the specification and Refer to temperature control drawing ABAC Building Automation Cable Specification Catalog.
drawings shall govern. if a wire type is required that is not referenced on the ABAC sheet then it is up to the EWIC
to provide the appropriate wire for the application.
L] B The EIWC is required to tag all wiring. Wiring that is used for DDC control points should be

UALIFICATIONS FOR THE EIWC
q tagged with abbreviated DDC point name from control submittal.

A. Controls Installation Contractor: The EIWC's will be pre approved by WSU prior to bidding this project. If wire is to be demo’d make sure the wire is labeled "spare” or "not in use”.

112 INSTALLATION

A. Refer to project plans and DDC temperature control drawings for control wiring required and equipment locations.
B. Install control devices per installation requirements of control device. Before installing, always refer to local codes.
ELECTRICAL INSTALLATION AND WIRING FOR HVAC TEMPERATURE AND LAB 26 0900 1 ELECTRICAL INSTALLATION AND WIRING FOR HVAC TEMPERATURE AND LAB
CONTROLS CONTROLS
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Wayne State University

WSU C&IT
1.1 ELECTRICAL WIRING INSTALLATION BY THE EIWC (Project Plans and Specifications Prevail)
A. Furnish and install ALL wiring and interlock wiring as specified and as shown on the project plans DDC
temperature control drawings. Connect controls in accordance with DDC temperature control drawings.
B. Installation minimum requirements:
1. Mechanical Rooms & Penthouses Areas: EMT up ten feet, then exposed plenum /0 point wiring
2. TEC Space Sensors: All cables furnished by Siemens, installed within wall construction without EMT,
3. Other Space Sensors: |/0 point wire in EMT for all non—accessible walls, approved plenum open
wire in accessible walls.
4, Celling Returns (accessible, permanent, acoustical): Approved plenum rated cable.
5. Ceiling Returns (non—accessible) and all other inaccessible areas: All wiring in EMT.
6. Power and low voltage wiring shall not be run in the same conduit.
ON—SITE TESTING
2.0
A. Provide Owner—approved operation and acceptance testing of the complete system. The following shall
witness the performance test:
1. The EIWC — Electrical (controls) installation & wiring contractor
2. The equipment manufacturers representative
3. The Owner’s agent
4. The Owner
5. Architect/Engineer
B. Field Test: When installation of the system is complete, all systems shall be tested to their sequence of

operation including all safety circuits.

END OF SECTION 26 08900

ELECTRICAL INSTALLATION AND WIRING FOR HVAC TEMPERATURE AND LAB
CONTROLS
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ETHERNET CABLE CONTROLLER ETHERNET CONNECTOR

RJ—45 JACK POWER WIRING SHALL BE DAISY CHAINED. INSTALLATION NOTES:
L {5 (1) ONLY USE WIRE FOR ALN/FLN AS SPECFIED ON ABAC

FOR ETHERNET CABLE
g \ \[ 2 V30 ONER 24 100 O DRAWING ANIXTER BULDING AUTOMATION CABLES.

ETHERNET CABLE TERMINATED @ Len. S AeE: LasEL S LagL: (2) CONTROLLERS MUST BE DAISEY— CHAINED VHEN
B i R I ) RUNNING 19.2 k BAUD OR FASTER.
F?_X_—bt Xy N2 — —>C@<j7\ (3) REFER TO CONTROLLERS WIRING SPECFICATION DRAWVINGS

TELECOMMUNICATIONS CONTRACTOR TO ==
PROVIDE 10/100 ETHERNET CABLE WHITE WIRE IS POS. (+) SUPPLY  WHITE WIRE IS POS. (+) SUPPLY FOR SPECFIC WIRING DETALS.

T e i WRE NEG. (-) NEUTRAL B E NEG. (—) NEUTRAL SHELD WIRES TO FLN TRUNK. MUST BE TERMINATED
TERMINATE WITH RJ—45 END CONNECTION. BLACK WIRE NEG. (-) LACK WIRE NEG. (-) @

AT BOTH ENDS.
(5) FLN WIRING SHALL BE DAISY CHAINED ONLY.
/1) CONTROLLER ETHERNET ALN {2\ TEC POWER TRUNK TERMINATION
WFTRM  NOTE: 10/100BaseT ETHERNET PROVIDED BY WETRM  NOTE: DO NOT GROUND TEC PR TRUNK WRING (&) 32 TECS ON ONE FLN TRUNK ADDRESSED 0-31
TELECOMMUNICATIONS CONTRACTOR NOTE: LABEL TEC PWR TRUNK PER GENERAL COND.
NOTE: LABEL ALN TRUNK PER GENERAL COND. (7) POMER TRUNK W/GROUND MUST BE USED WHEN TECS
REQURE EARTH GROUND.
1200 %W
ETHERNET OR BACNET MSTP BACNET MSTP EE%SQI'BRUNE
BACNET IP 9—‘ COT\IITR(}LER CONTROLLER L o gé§I§75P1OO

X \g 77\ \Xu __;:5_55 1 4

+
HIGH LEVEL
1200 W CONTROLLER | ageL: LABEL: LABEL: LABEL:
END OF LINE BACNET TO "BACNET FROM” "BACNET TO" "BACNET FROM”
RESISTOR [NEXT DEVICE] [PREV. DEVICE] / [NEXT DEVICE]  [PREV. DEVICE]
B rey T AT B _ = b
550—975P100

T o
15 iinom S SNt " LD T SHELD e
550—0974P10 CONNECTION CONNECTION CONNECTION CONNECTION
O "5" TO "S” TO "s” T0 "S"
mBACNET MSTP TERMINATION, 3—WIRE INTERFACE m TEC FLN TERMINATION
W NOTE: NO SPLICES IN BACNET MSTP TRUNK W NOTE: NO SPLICES OF FLN TRUNK
LABEL BACNET MSTP TRUNK PER GENERAL COND. NOTE: LABEL TEC FLN TRUNK PER GENERAL COND.
SET MSTP DEVICES EXCEPT HIGH LEVEL CONTROLLER TO SLAVE MODE
@ FIRST PANEL ON LAST PANEL ON
TRUNK SEGMENT TRUNK SEGMENT
CONTROLLER 01 JLABEL:  CONTROLLER 02 JLABEL: CONTROLLER 03 JLABEL:  CONTROLLER 04 LLABEL:  CONTROLLER 05 JLABEL:  CONTROLLER 06 ,LABEL: ' CONTROLLER 07 JLABEL: CONTROLLER 0B
% (FEC) ; ﬁLXhéch&M (ﬁ:) »;AL[__NC _FSSM (M;Bc) ; ﬁLBNC_FggM (Fﬁc) . f_% chgRA (PXCM) ﬁ% J_Rgg (ﬂ;) ;h\ALI_:NC _Fng (PXCM) ALN FR8;/I (scu)
+ 75—k __; /\T:slj‘_'ﬁj—/\'—(_—— S—;_ _@i 7= — TN — __; i;z —% ——><_f"\ - 7 ;@‘@
END gﬁ;‘z LABEL B - - >_ e A = _LAB_EL_\/\/_ - >_<l : = : I>_§AEL'_\\}_ T X - e TLABEL: - - = b OF LINE
RESISTOR ALN TO S| ALN TO | S| ALN TO S| ALN TO S “ALN E RESISTOR
EQBRIGM MEC—02 MBC—03 2 PXCC—04 = PXCM—05 PXCM—07 - = PARTS
€] k - Gt i
* MBC, SCU, & FLNC ARE INTERNALLY GROUNDED TO ENCLOSURE.
NOTES:
1. THE "S" PIN OF THE PXC—C AND PXC—M MUST BE LEFT OPEN.
2. THE "E" PIN OF THE MEC AND THE sy PIN OF THE PXC—C AND m CONTROLLER ALN TERMINATION
PXC—M MUST BE TIED TO EARTH GROUND.
3. THE "S” PIN OF THE MEC, MBC, SCU & FLNC IS EARTH GROUNDED W NOTE: NO SPLICES IN_ALN TRUNK
SO THE SHIELD CONDUCTOR CAN BE CONNECTED THERE. NOTE: LABEL ALN TRUNK PER GENERAL COND.
REVISION HISTORY SIEMENS WSU G&IT Chiller Replacement 440P-XXXXXX
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Anixter Building Automation Cables

Non-Plenum
SBT Part Number Description Print Legend
H-TP20-CM o 20AWG,STR,1TP,CM,BLUE JACKET NORTHFLEX ® H-TP20-CM “DI, DO, Al, AO” (Mfg E#) 20AWG 1P 75°C CM (UL) G(UL)
H-3C20-CM 20AWG,STR,3COND,CM,BLUE JACKET NORTHFLEX ® H-3C20-CM “TEC V/D” (Mfg E#) 20 AWG 3C 75°C CM (UL) G(UL)
H-TP18-CMR 18AWG,STR,1TP,CMR,BLUE JACKET NORTHFLEX ® H-TP18-CMR “DI, DO, Al, AO” (Mfg E#) 18AWG 1P 75°C CMR (UL) C(UL)
H3C18-CMR 18AWG,STR,3COND,CMR, BLUE JACKET NORTHFLEX ® H-3C18-CMR “TEC V/D" (Mfg E#) 18 AWG 3C 75°C CMR (UL) C(UL)
H-2C14CL3R 14AWG,S TR, 2COND,CL3R,DARK BLUE JACKET H-2C14-CL3R “LV POWER” (Mfg E#) 14 AWG 2C 75°C CL3R (UL) C(UL)

H-B-TSP24LC-CM

BLN24AWG,STR,TSP,LOCAP,CM,ORANGE JACKET

H-B-TSP24LC-CM “BLN" (Mfg E#) 24 AWG 1P 75°C CM (UL) G(UL)

H-F-TSP24LC-CM

FLN24AWG,STR, TSP,LOCAP,CM,ORANGE JACKET W/ BLUE STRIPE

NORTHFLEX ® H-F-TSP24LC-CM “FLN" (Mfg E#) 24 AWG 1P 75°C CM (UL) C(UL)

H-3P24-CMR 24AWG,SOL,3P,CMR,BLUE JACKET NORTHFLEX ® H-3P24-CMR “TEC STAT” (Mfg E#) 24 AWG 3P 75°C CMR (UL) C(UL)
LON-1P22-CM 22AWG,STR,1PAIR,CM,ORANGE JACKET W/ WHITE STRIPE NORTHFLEX ® LON-1P22-CM “LON FLN” (Mfg E#) 22AWG 1P 750 C CM (UL) C(UL)
LON-2P22-CM 22AWG,STR,2PAIR,CM,ORANGE JACKET W/ WHITE STRIPE NORTHFLEX ® LON-2P22-CM “LON FLN" (Mfg E#) 22AWG 2P 750 C CM (UL) C(UL)
LON-1PS22-CM 22AWG,STR,1PAIR,0AS,CM,ORANGE JACKET W/ WHITE STRIPE NORTHFLEX ® LON-1P$22-CM “LON FLN" (Mfg E#) 22AWG 1P 750 C CM (UL) C(UL)
LON-2P822-CM 22AWG,STR,2PAIR,0AS,CM,ORANGE JACKET W/ WHITE STRIPE NORTHFLEX ® LON-2PS$22-CM “LON FLN” (Mfg E#) 22AWG 2P 750 C CM (UL) G(UL)
E-4TP24CAT5-CM 24AWG,SOL,4TP,CATS5,CM NORTHFLEX ® E4TP24CAT5-CM “ETHERNET" (Mfg E#) 24AWG 4P 750 C CM (UL C(UL)

H-A-1.5TSP24LC-CM

ALN485, 24AWG, STR, TP+1C, OAS, LOCAP, CM

NORTHFLEX ® H-A-1.5TSP24LC-CM "ALN485" 24 AWG 1P+1C 75°C CM (UL) C(UL) (Mfg E¥#)

H-F-1.5TSP24LC-CM

FLN485, 24AWG, STR, TP+1C, OAS, LOCAP, CM

NORTHFLEX ® H-A-1.5TSP24LC-CM "FLN485" 24 AWG 1P+1C 75°C CM (UL) C(UL) (Mfg E#)

Plenum

SBT Part Number

Description

Print Legend

H-TP20-CMP 20AWG,STR,1TP,CMP,BLUE JACKET NORTHFLEX ® H-TP20-CMP “DI, DO, Al, AO” (Mfg E#) 20 AWG 2C 75°C CMP (UL) C(UL)
H-3C20-CMP 20AWG,STR,3COND,CMP,BLUE JACKET NORTHFLEX ® H-3C20-CMP “TEC V/D” (Mfg E#) 20 AWG 3C 75°C CMP (UL) C(UL)
H-TP18-CMP 18AWG,STR,1TP,CMP,BLUE JACKET NORTHFLEX ® H-TP18-CMP “DI, DO, Al, AO” (Mfg E#) 18 AWG 2C 75°C CMP (UL) C(UL)
H-3C18-CMP 18AWG,STR,3COND,CMP,BLUE JACKET NORTHFLEX ® H-3C18-CMP “TEC V/D" (Mfg E#) 18 AWG 3C 75°C CMP (UL) C(UL)
H-2C14-CL3P 14AWG,STR,2COND,CL3P,DARK BLUE JACKET NORTHFLEX ® H-2C14-CL3P “LV POWER” (Mfg E#) 14 AWG 2C 75°C CL3P (UL) C(UL)
H-B-TSP24LC-CMP BLN24AWG,STR,TSP,LOCAP,CMP,ORANGE JACKET NORTHFLEX ® H-B-TSP24LC-CMP “BLN” (Mfg E#) 24 AWG TSP 75°C CMP (UL) C(UL)
H-F-TSP24LC-CMP FLN24AWG,STR,TSP,LOCAP,CMP,ORANGE JACKET W/ BLUE STRIPE NORTHFLEX ® H-F-TSP24L.C-CMP “FLN” (Mfg E#) 24 AWG TSP 75°C CMP (UL) C(UL)
H-3P24-CMP 24AWG,SOL,3PAIR,CMP ,BLUE JACKET NORTHFLEX ® H-3P24-CMP “TEC STAT" (Mfg E#) 24 AWG 3P 75°C GMP (UL) C(UL)
LON-1P22-CMP 22AWG,STR,1PAIR,CMP,ORANGE JACKET W/ WHITE STRIPE NORTHFLEX ® LON-1P22-CMP “LON FLN" (Mfg E#) 22AWG 1P 750 C CMP (UL} C(UL)
LON-2P22-CMP 22AWG,STR,2PAIR,CMP,ORANGE JACKET W/ WHITE STRIPE NORTHFLEX ® LON-2P22-CMP “LON FLN” (Mfy E#) 22AWG 2P 750 C CMP (UL) C(UL)
LON-1PS22-CMP 22AWG,STR,1PAIR,0AS,CMP,ORANGE JACKET W/ WHITE STRIPE NORTHFLEX ® LON-1PS22-CMP “LON FLN” (Mfg E#) 22AWG 1P 750 C CMP (UL) C(UL)
LON-2PS$22-CMP 22AWG,STR,2PAIR,0AS,CMP,ORANGE JACKET W/ WHITE STRIPE NORTHFLEX ® LON-2PS22-CMP “LON FLN" (Mfg E#) 22AWG 2P 750 C CMP (UL) C(UL)
E-4TP24CAT5-CMP 24AWG,SOL,4TP,CATS,CMP NORTHFLEX ® E-4TP24CAT5-CMP “ETHERNET" (Mfg E#) 24AWG 4P 750 C CMP (UL

H-A-1.5TSP24LC-CMP

ALN485, 24AWG, STR, TP+1C, OAS, LOCAP, CMP

NORTHFLEX ® H-A-1.5TSP24LC-CM "ALN485" 24 AWG 1P+1C 75°C CM (UL) C(UL) (Mfg E#)

H-F1.5TSP24LC-CMP

FLN485, 24AWG, STR, TP+1C, OAS, LOCAP, CMP

NORTHFLEX ® H-A-1.5TSP24LC-CM "FLN485" 24 AWG 1P+1C 75°C CM (UL) C(UL) (Mfg E#)

Assemblies
SBT Part Number Description Print Legend
550-827 CABLE ASSEMBLY TEC TO SSB 3 POS 10 FT N\A
550828 CABLE ASSEMBLY TEC TO SSC 3 POS 10 FT NA
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CONTROLLEDY
DEVICE

D @
- ()—

DIGITAL OUTPUT (BR) NC

DIGITAL INPUT (8D,16D,8U,8x)

PULSED OR LATCHED

5 @H N@
- | CONTROLLED
DEVICE

(04}

&

& o

00

DI

DRY CONTACT

——

GN

QO
: o —
O

NOTES:
1. 0 VDC ON CABINET FAILURE

-
N

DIGITAL QUTPUT (8U,BX) Latched
VOLTAGE TO SOLID STATE RELAY

]
i
CONTROLLED LA
RELAY @ﬂ STAGE 1 @
=

DEVICE

SIG & e
=) @.:xx:@ ,_

C ON CABINET FAILURE
BE MULTI-STAGE

g

D

DIGITAL QUTPUT (8U,8X) Sequenced

®

1

B DIGITAL OUTPUT (BR) NO DIGITAL INPUT (8D,16D,8U,8%)
00 PULSED OR LATCHED PULSE ACCUMULATOR
T PO
N H —@

CONTROLLEDJ I__ H F =SS @ =5

RELAY

e | Ao O o I ~
:XX:@ — g, ' I(_Gj

1. 0 mA ON CABINET FAILURE

2. THIS POINT TYPE CANNOT SHARE
A MODULE WITH A SELF—POWERED
TYPE INPUT POINT.

ANALOG OQUTPUT (8X) 4—20 mA

@
—@V:
@F—

‘
EXCITATION+

Byt

NOTES:.
A

ANALOG INPUT (8X) 4—20 mA

2-WIRE INTERNAL POWERED

pp—=l——==| 7]

B =

ANALOG INPUT (8X) 4—20mA
3—WIRE INTERNAL POWERED

1. COMMON NOT CONNECTED

EXCITATION +
SIG
COM

4—20 mA
DEMICE

n
N,

-~ (10—~
EXCITATION +
B ®

SIG P
NOTE:

COM
— &
_ 1. MUST USE SAME
POWER OR BONDED EARTH

SUBFLY GROUND AS SYSTEM
ANALOG INPUT (8X) 4—20mA

4—20 mA
PEVICE

0

o0/

CONTROLLED

>

DEVICE

1

B — 4-—’
NOTES:
1. 0 VDC ON CABINET FAILURE
2. THIS POINT TYPE CANNOT SHARE
A MODULE WITH A SELF—POWERED
TYPE INPUT POINT.

ANALOG OUTPUT (8U,8X) 0—10VDC

VOLTAGE TO SEQUENCING MODULE

)

00

NEUTRAL
3~WIRE EXTERNAL POWERED

o)

NOTES:

@ MAXIMUM WIRE RUN LENGTHS ARE BASED
ON THE CURRENT DRAW AND WIRE GAGE.
SEE DRAWING TWIR.

SEE CONTROL DRAWINGS FOR NORMAL
DE—ENERGIZED CONTACT STATE

MAXIMUM CONTACT CLOSURE RATE IS
10 PER SECOND
8D, 16d EXCITATION
8U, 8X EXCITATION
20ms, 100mA

24VDC, 8mA
24VDC, 8mA,

(2

8D, 16D MAXIMUM PULSE RATE = 10Hz
(50ms PER STATE, 100ms PER PULSE)

8U, 8X MAXIMUM PULSE RATE = 20Hz
(25ms PER STATE, 50ms PER PULSE)

PXC MODULAR DO CONTACT RATINGS
AC OPERATION:

4A @ 240VAC (RESISTIVE)

3A @ 240VAC (INDUCTIVE)

SIZE 4 MOTOR STARTER

DC OPERATION:
40W @ < 50VDC
20W @ > 50VDC

REFER TO PXC MODULAR PANEL FOR
ACTUAL POINT ADDRESSES. REFER TO
TXMI' TERMINATION TABLES FOR ACTUAL
TERMINALS FOR EACH PANEL ADDRESS.
COMMON TERMINAL MAY BE SHARED BY
2 POINTS.

REFER TO DRAWING P1 ON TWIR FOR

MAXIMUM CURRENT PROVIDED BY THE
24VDC SENSOR SUPPLY ON P1 BIM OR
BUS POWER SUPPLY

EXTERNAL POWER SUPPLY CAN EITHER
BE A 24VDC POWER SUPPLY OR A
24VAC TRANSFORMER DEPENDING ON
THE SENSOR SELECTED. IF NOT AN
ISOLATED NC CLASS 2 CIRCUIT THEN
POWER SOURCE, NEUTRAL AND PXC
MODULAR COMMON MUST BE BOTH
CONNECTED TO THE SAME OR BONDED
BUILDING APPROVED EARTH GROUND.
FOR FURTHER DETAILS SEE EARTH
GROUNDING RULES (125-3002) APOGEE
WIRING GUIDELINES FOR FIELD PANELS
AND EQUIPMENT CONTROLLERS.

50mA OR LESS — 750ft/230m
50mA TO 100mA — 375ft/115m

100mA TO 150mA — 250ft/76m
150mA TO 200mA — 187ft/57m
200mA TO 250mA — 150ft/46m

WHERE H TERMINAL IS NOT A NEC
CLASS 2 CIRCUIT, RELAY COMMON
TERMINAL BRANCH CURRENT MUST BE
EXTERNALLY LIMITED TO 10A MAXIMUM
BY AN NEC APPROVED MEANS. NOT A
FUSE.

WHERE REQUIRED, N TERMINAL BRANCH
CURRENT MUST BE EXTERNALLY LIMITED
BY AN NEC APPROVED MEANS.
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[ ] ——

EXCITATION —/N

SiG il —
K- ©
NOTE:

1. MUST USE SAME OR BONDED EARTH
GROUND AS SYSTEM NEUTRAL

Q ANALOG INPUT (8X) 4—20mA
\Oy 4~WIRE EXTERNAL POWERED

4—20 il
DEVICE

—fp—

SIG —
COM K @ |__
©

ad

NOTES:
1. TRANSDUCER POWERED FROM ISOLATED INPUT
2, TRANSDUCER QUTPUT VOLTAGE

00 SELF POWERED TRANSDUCER

@ ANALOG INPUT (8U,8X) 0—10 Vdc

EXCITATION+

N
X,

XX

EXCITATION —/COM

f——-E——+

ANALOG INPUT (8U,8X) D—10VDC
3—WIRE INTERNAL POWERED

V— 0—10Vde EXCITATION +
[— DEVICE 4.8 M ——
) COM Fan l_
EXCITATION + @ @
450 Al EXCITATION —
DEVICE 218 — F /R —/l%ﬁ NOTE:
cow = 1. MUST USE SAME
Sorry | (8] OR BONDED EARTH
GROUND AS SYSTEM
NEUTRAL
P ANALOG INPUT (8X) 4—20mA / T\ ANALOG INPUT (8U,8X) 0—10VDC
\09/ 4-WIRE INTERNAL POWERED \OW 3-WIRE EXTERNAL POWERED
+/H
— Gl — e,
- =
EXCITATION +/H
?L,JPF"Y 0—10Vde &-EXCTATION —/N =&
DEVICE @ -
EXCITATION +/H COM @ — @

NOTE:

1. MUST USE SAME OR BONDED EARTH
GROUND AS SYSTEM NEUTRAL

ANALOG INPUT (8U,8X) 0—10VDC
4-WIRE EXTERNAL POWERED

== i

COM

K

(= T

NOTES:

1. 1000 OHM PLATINUM (375)
2.1000 OHM PLATINUM (385)
3. 1000 OHM NICKEL

4. CUSTOM

0
X,

ANALOG INPUT (8X,8U) RTD

5_1513
— )
NOTES:

1. 100 KOHM

2,10 KOHM
3. CUSTOM

ANALOG INPUT (BX,8U) THERMISTOR

o
o0

TXM1_TERMINATION TABLES

1. ALL TXM1 TERMINALS (MEASURING, NEUTRAL, RELAY, SUPPLY) ARE
CONNECTED IN THE PLUG-IN |/0 MODULE, NOT IN THE TERMINAL BUS.

TXM1.8D, TXM1.16D

1/0_POINT M@ BB 6] (7)) (B
SYSTEM NEUTRAL' 13 5] 7] 9] 11[13]15
DIGITAL INPUT | (+)| 2| 4| 6] 8[10[12]14]16

1. NEUTRAL CAN BE CONNECTE
MODULE AND SEVERAL CAN SH

D TO ANY NEUTRAL TERMINAL ON SAME
ARE SAME NEUTRAL TERMINAL.

TXM1.16D
1/0 POINT @ [ao) a2 (3 4] (15)] (18)
SYSTEM NEUTRAL 1 (o [18 |20 2224|2628 30] 32
DIGITAL INPUT f ()19 21 [23 2527|2931 ]33

1. NO PULSE ACCUMULATOR

TXM1.8U, TXM1.8U—ML

(/0 POINT

M@ G| @] G 6 7] (B

SYSTEM NEUTRAL

1T ()26 [10]14[19]|23]27]3

UNIVERSAL 1/0

f(#)] 4 | 8 |12 |16 |21 |25]29]| 33

24V AC/DC ACTUATOR SUPPLY! =C 7 15 24 32

1. 24V DC ONLY AVAILABLE WITH BUS CONNECTOR MODULE (BCM) POWERED

EXTERNALLY BY DC SUPPLY.

TXM1.8X, TXM1.8X—ML

1/0 POINT

MA@ @] BT 6] @ 8)

SYSTEM NEUTRAL

1 (|26 [10]14[19]23]27]3

UNIVERSAL 1/0

(5| 4 |8 [12]16]|21]25]29]33

24V AC/DC ACTUATOR SUPPLY? T 7 15 24 32

24V DC SENSOR SUPPLY?®

=i 3 1" 20 28

1. 4—20 mA OUTPUT AVAILABLE ON POINTS 5—8 ONLY.

2. 24V DC ONLY AVAILABLE W
EXTERNALLY BY DC SUPPLY.

TH BUS CONNECTOR MODULE (BCM) POWERED

3. MAY POWER EXTERNAL SENSORS 0.6w (25mA) OR 1.2w (50mA) PER
TERMINATION UP TO 2.4w (100mA) MAXIMUM FOR ALL TERMINATIONS.

TXM1.6R, TXM1.6R—M

/0 POINT

M@ G| B)](6)

COMMON '

I (©] 3 [9[15]20]26]32

NORMALLY CLOSED

1 (NCY 4 |10 |18 [19 [ 25 31

NORMALLY OPEN

| (NoY 2 | 8 |14 |21 |27 ]33

1. COMMONS ARE NOT INTERNALLY CONNECTED.

NOTE:
INSTALLATION DETAILS.

REFER TO TERMINATION SHEET #1 FOR
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PXC MODULAR WIRING TYPE AND GAUGE REQUIREMENTS MAXIMUM DO WIRE RUN LENGHTS Yy rrry
TABLE 1 TABLE 3 PXA—ENC~19 19 x 22 x 5 3\4 ey o e g e g y"C" (NOT SHOWN)
3 PXA—ENC-34 34 x 22 x 5 3\4 Al
CIRCUIT TYPE CLASS WIRE TYPE MAX, DISTANCE | CONDUIT SHARING NOMINAL STARTER WRE SIZE PXA—~ENC-18 18 x 22 x 6 ”E'\{] — __] | | wRe COVER
mﬂiﬂ_ﬂ E§ ™ Y
AC LINE POWER' | POWER | 1214 REFER CHECK LOCAL INRUSH SIze #18 #16 #a A= 1 & 114" \D | |~ mansrorver
1Y TO NEC CobES 0 500ft 9001t 1400ft - 3;4“ : 1:’ 1]
TP not required, ch o= 1/2" & 3/47
DIGITAL OUTPUT |1 & 2 |jgb ‘specs & local oo SEE TABLE 3 | GHECK LOCAL 260 i 1 (152m) | (274m) | (427m) g
118 1o 24 AWG 200ft | 300ft | 500t /\ i, o+ on
TP nol required, check | 7507t 550 VA 2 &tm) | (@im) | (159m) il PXCM CONDUIT PENETRATIONS u:7 (v, o
4 CHECK LOCAL 00 ()]
DIGITAL INPUT 2 job specs & local codes] (230 m) | CODES ] DUPLEX RECEPTACLE
100ft 150ft 250ft
#8 to #24 AWG 1150 VA &) LN
4 3.8 5 (30m) (46m) (76m) "5 [ 8 24V ACTUATOR
ANALOG INPUT 2 |#8—#24 TP¥Sr TSP 7501t CHECK LOCAL —0ft 1007 5007t SERVICE B0 /0 =il NI {56 Vs MAY)
100K/10K Thermistor CM(FT4) or CMP(FT6)| (230 m) |CODES 1500 VA 4 (21m) (30m) (61m) POWER SOURCE REQUIREMENTS 2] = CABLE TE BARS &
ANALOG_INPUT* 2 |me—go4 P& TSP°|  7BOft  |opHECK LOCAL VOLTAGE: 102-132 VAC i e v el
1K NI OR RTD CM{FT4) o CMP(FTE) (230 m) LCODES :ABlbﬁS'?AmgggS:SHOWN ASSURE LESS THAN 10% VOLTAGE 204_/264 oy K A el RCE B
) A LINE FREQUENCY: 50 60 H = -
ANALOG INPUT 2 #8424 P8 TSP5 750ft CHECK LOCAL DROP ACROSS THE WIRE FOR A TYPICAL STARTER 115V OUTLETS: 200 VA (M,:X.)
0-10 vV CM(FT4) or CMP(FT6)| (230 m) |CODES o DNCAE-DO. CONTACT. RATNUS : Bogssis ol TR [T risvac wyewo
5 0 PXA—SB115V192VA 7 220 VA (MAX,
ANALOG INPUT 2 |pe-p24 P8 TSP 750ft CHECK LOCAL PXA—SB230V384VA 440 VA (MAX.) THESE CONNECTIONS — WIRE NUT
4-20 mA CM{FT4) or CMP(FT65) (230 m) | CODES géE@fa%\%% ‘gSCTig\{Eg PXA—SB230VI92VA 220 VA (MAX.) MADE IN FIELD TYF)
ANALOG OUTPUT | 2  |#1B—g24 TP°8r TsP°|  750ft | chEcK LOCAL AC EARTH GROUND LUG s
0-10 Vv CM(FT4) or CMP(FT6)| (230 m) | CODES MAXIMUM NUMBER HSTIE IN SERIES ON ALN TRUNK PXCM_FAMILY VA RATINGS & SENSOR SUFPLY Egﬂu:ﬁarﬂm-__ﬁ .
ANALOG OUTPUT | 2  [#18—#24 TP™or TSP'|  750ft  |CHECK LOCAL aL=m e 2406 () 24VAC REUTVA RtV ek e
4—-20 mA CM(FT4) or CMP(FT6) (230 m) | CODES SPEED 1200 4800|9600 — 38.4K[57.6K - 115.2K PXC100—X 0 24 0 '
ETHERNET ALN 2 24 (4) TP® 295ft CHECK LOCAL BAUD BAUD BAUD BAUD TXB1.P1 14.4 125 96 :
C#ATS (Ol)? BETTER (90 m) | CODES SERIES TIE'S 10 7 6 6 Lo %° S 5 gox
CHECK LOCAL TX=1/0 MODULE 24YDC LOAD (W) MAX,
ALN TRUNK 24 TSP SEE 4 ALN TRUNK 4000ft | 4000ft | 4000ft | 3280ft
2 |# TABLE # | CobES DISTANCE | (1.2km) | (1.2km) [(1.2km) | (1km) IXMI:ED 5
1. WHEN DAISY—CHAINING 24VAC POWER TO CONTROLLERS USE #14 WIRE. ®TIE MUST BE USED TO ISOLATE ALN BETWEEN PXCM CONNECTED | T80 18
TO DIFFERENT SERVICE GROUNDS OR ON BOTH SIDES OF THE oy o
2. CONDUIT SHARTING RULES: ONLY WHERE LOCAL CODES PERMIT. ALN CABLE THAT EXITS BUILDING. TXM1.8X—ML 2.3
BOTH CLASS1 AND CLASS 2 WIRING CAN BE RUN TO THE PXCC PROVIDED e THE MAX ALN DISTANCE APPLIES TO EACH SIDE OF THE TIE. Km'gs M };
THE CLASS 2 WIRE IS UL LISTED 300V 75°C(167F) OR HIGHER OR THE . A .
(CLAss 2 WIRE IS)NEC TYPE CM (FT4) (75'C OR HIGHER) OR cMP(FTe)  GENERAL NOTES: NOTES:
75C OR HIGHER). NEC TYPE CL2 AND CL2P IS NOT ACCEPTABLE UNLESS 1" NG MORE THAN THREE (3) 384VA OR FIVE (5) 182VA FULLY LOADED PXA CABINETS
ALSO UL LISTED AND MARKED 300V 75%C (167F) OR HIGHER % Sy B S e O o FAENAR e e
® SIZE WIRE FOR LOAD, CURRENT, AND VOLTAGE. ONLY. !
3. TWISTED PAIR, NON—JACKETE(D UL LISTED ZS'C(167‘F) AND 300V, CABLE @ ALL WIRE TO BE APPROVED OR LISTED FOR THE INTENDED SL_DO1INRUT/OUTRUTAONLYSAVALABLELONIBUSS]| CONNECTIONsMODULES; = e
CAN BE USED IN PLACE OF CM(FT4) OR CMP(FT6)(BOTH MUST BE RATED /_\
75'C OR HIGHER) CABLE WHEN CONTAINED IN CONDUIT PER LOCAL CODES. APPLICATION BY AGENCIES SUCH AS UL, NEC, CSA. 12 PXCM_POWER WIRING P CQER WITH, - JUNCTION BoX
SEE THE FIELD PURCHASING GUIDE FOR WIRE. ® ALWAYS REFER TO LOCAL CODES FOR CONDUIT SHARING. \O(y A PXCM ALN B: P1 BIM FLN (115VAC ONLY)
TRUNK CONNECTOR
4. WIRE LENGTH AFFECTS POINT INTERCEPT ENTRY. ADJUST INTERcEpT @ WIRING MUST HAVE INSULATION RATED FOR HICHEST VOLTAGE T s Dt TX_1/0 BUS CONNECTORS & T/ [BUSS
ACCORDINGLY FOR EACH WIRE GAUGE AND SENSOR TYPE. CIRCUIT IN_ CONDUIT. w WRE SEQURING - " Tcs o CONNECTOR (TOP)
5. SHIELDED TWISETED PAIR (TSP) IS NOT REQUIRED FOR ELECTRICAL ® THE ALN TRUNK MUST BE AN UNINTERRUPTED RUN BETWEEN - gg: 2433‘3 oA YYDYYH
) : 24VDC DATA
NOISE LEVELS UPTO 10 V/M. AT HIGHER LEVELS TSP MAY BE CEBINETS! MO [SREICES LEOWED: U‘“CD
NEEDED. TERMINATE SHIELD ON EMCLOSURE AND TAPE BACK ON POINT END. ® CM/CMP/MM/MMP WIRE IS NOT USABLE FOR CLASS 1 i cs
—N i N NEUTRAL
6. FOR 24AWG INSTALL CATEGORY5 OR BETTER CABLE PER ol | «——— SHLD gg?‘T’fECTED ONh-“L':u"ﬂ"‘B&S-
ANSI/TIA/EIA~568—B.1 OR HIGHER. USE SOLID COPPER BETWEEN JACK ® FOR EXTENDED TEMPERATURE INSTALLATIONS USE ONLY e LT SHLD TERMINATE SHIELD 6N (2 E! ETERNET"CONNECTOR
BOXES. USE STRANDED COPPER PATCH CABLES 13ft (4m) TO CONNECT ~COPPER WIRE LISTED FOR 90°C OR HIGHER LEAVING END ONLY BOTH ENDS WHEN SYST
PXCC AND 20ft (6m) TO CONNECT SWITCH OR HUB. IS EARTH GROUNDED, : L~ L o S
-+ WIRE SECURING
PXCM WRE SPECFICATIONS ~ TABLE 2 e i =
~ BT ENDS WHEN DSING 1926 %
LOW-VOLTAGE POINT APPLICATIONS POINT USAGE ALN TRUNK EAN . o BAUB CRRCREATER - QK __gaeIvIiny J TH-1/0 BUSS
CABLE_CONFIGURATION | TWISTED PAIR OR TSP TWISTED PAIR (UNJACKETED) OR TSP_| TWISTED SHIELDED PAIR (4) TWISTED PARR e R eTon F: USB HOST CONNECTOR ~ GONNECTOR (BOTTOM)
GAUGE #18 TO #22 AWG (STRANDED) | #18 TO #22 AWG (STRANDED) | 24 AWG (STRANDED) 24AWG(STRANDED) DIID
CAPACITANCE n.a. n.a. 12.5 pf/ft OR LESS 13 pf/ft OR LESS o Sy = o)
TWISTS PER FOOT 6 MINIMUM 6 MINIMUM 6 MINIMUM CATEGORY 5 Min 1. COMMUNICATION CONNECTORS PLUG INTO PXCM. pRNTER es
2. ALN MUST BE DAISY—CHAINED WHEN RUNNING 19.2K BAUD OR
SHIELDS NOT REQUIRED (IN CASE OF NOT REQUIRED (IN CASE OF 100% FOIL W/ DRAIN WIRE | NOT REQUIRED FASTERAND TRUNK TERMINATORS USED AT BOTH ENDS OF LINE T3C. 3. G: USB DEVICE CONNECTOR EAVEC
TSP, 100% FOIL W/ DRAIN WIRE} TSP, 100% FOIL W/ DRAIN WIRE JTERMINATEXSHIELDNAJLEAVINGIENDYORTALNIRUNK AN AT 8.
4 4 :ART:SZRADLLTN[?;I,ELD TERMINATION T3A WHEN 24VAC E TERMINAL 1S K: EXPANSION MODULE CONNECTOR
NEC CLASS CM, CMP <75.C OR HlGHER) NOT SPECIFIED CM, CMP (750 OR HIGHER) MM, MMP 5. USE ALN SHIéIJ) TERMINATION T3B WHEN 24VAC E TERMINAL IS [::j HH’H-H-|-|-H-|—H-|-|-|-H-H‘H-|
CEC CLASS FT4, FT6 (75°C OR HIGHER) NOT SPECIFIED FT4, FT6 (75°C OR HIGHER) | NOT SPECIFIED OREN:
UL VOLTAGE RATING | NOT SPECIFIED 300 VAC? NOT SPECIFIED NOT SPECIFIED m i H:  PXCM — HMI
UL TEMP. RATING NOT SPECIFIED 75'C (167°F) NOT SPECIFIED NOT SPECIFIED 13 \PXCM & P1 BIM_COMMUNICATION TERMINATIONS — RU45 JACK FOR RS252 SERVICE MODE
\Oy FOR PXC MODULAR, SERIES CONTROLLERS SRR R
1. UL RECOGNIZED WIRE (LABELED WITH A BACKWARDS 'RU’) IS NOT FIELD INSTALLABLE. USE ONLY UL—LISTED WRE. UPPLY MODU Em—m:] 50 NOT INSERT Ri—11 6 PIN PLUG
2. 300 VAC WIRE CAN BE USED IN FIELD PANELS CONTAINING VOLTAGES BELOW 150 VAC. AND S MODULES WITHOUT PIN 1 AND PIN 8 VOIDS.
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CONTROLLER |IP ADDRESS| SUBNET MASK| GATEWAY INSTALLATION NOTES:
PXCM-1 141.217.4.164| 255.255.254.0 | 141.217.41

PXCM-2 141.217.4.163| 255.255.254.0 | 141.217.41

DDC PANELS ARE EXISTING AND TO REMAIN. NEW POINTS FOR
PROJECT WILL BE PULLED TO PXCM-1.

@ OLD CHILLER DDC PONTS TO BE DELETED FROM PXCM—2 CONTROLLER.
MATERIAL PROVIDED BY SIEMENS: @ NEW CHILLER DDC PONTS TO BE ADDED TO PXCM—1 CONTROLLER.
NEW BACNET CONTROLLER

NEW CONTROL MODULES @ NEW TRANSFORMER PANEL ADDED PER NEW CHILLER PROJECT.
NEW XPNL (TRANSFORMER PANEL)

DRAWINGS ARE FOR REFERENCE ALSO REFER TO PROJECT BLUEPRINTS FOR BIDDING

NEWAERENET EONITROMIER We] B «ABDER) MONEASIING EXEMSI CONTRO. CABIhET ALT # REMOVE EXSITNG ELECTRIC CHILLER: DEMO EXISTING CHILLER POINTS FROM PXCM—2

NEW CONTROL MODULES TO BE ADDED TO EXISTING PXCM—1 CONTROLLER FOR NEW POINTS ALT #2 REMOVE EXSITNG COOLING TOWERS: DEMO EXISTING COOLING TOWER POINTS FROM PXCM-2

~
SERVES \ 120 VAC
QE)L(J_J (mm 120 VAC @ CRAC UNITS 120 VAC |%| @

r VT Glis TOMER

AHU-5
ATS

ETHERNET DRO
PORT: SIEMENS1

COMPUTER

XPNL—1—1 CAT6 ETHERNET

V' = i PXCM-2 (e =)
: | %‘ ETHERNET DROP
COMPUTER LOCATION TO
@ | @ 1CES2 BE DETERMINED BY WsU.
- | XPNL-1-2 - .. FLN 1—1 TO FIRST - —
L FLOOR DEVICES
— R T o o BART»FLN TO
b 2 CHILLER == T
1ST FLOOR MECH. ROOM 162.13 MECH ROOM 180 MECH ROOM 130.1 | T |1ST FLOOR
CIT BUILDING
REVISION HISTORY SIEMENS WSU Ca&IT Chiller Replacement 440P-XXXXXX
46470 Commerce Ctr. Dr. Detroit, Ml 0
3 [8/24/2012 |KDJ | AS—BUILT DRAWING Plymouth Twp., MI 48170 ’
2 |5/16/2012 |TAJ |PANELS ADDED PER PROJECT ALL OTHER DEVICES ARE EXSITNG. USA E’VSEF"V&E'T Dg‘;ﬁ"’ ‘C”ECK“’ 5Y| ”Vg’g%’?afﬁ“;f “‘g; /fﬁw” /1"3"”5
s Siemens Industry, Inc. PHONE: 734.456.3800
1 |8/24/2011 |TAJ | AS—BUILT DRAWING ¢ Inc.
Building Technologies Division FAX: 866.815.0749 DDC COMMUN|C ATIONS R|SER
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Control Qty [Product Number Manutacturer Document Deacription

Device Number

Field Mounted Devices

CS 1-3 3 [HBOB VERIS 001-002 CUR SW SPLTCOR-ADJ SETPT W/LED

DPTE i 1 2301050PD3V11B SETRA 005-001 DP TRAN, WET,50PSI,4—20MA,W/MAN

RIB 1 1 RIBUIC FUNCTIONAL DEMICES |RIBUIC RIB120VAC 24VAC/DC SPDT

TIE 1-4 4 1544-577-25 SIEMENS 149261 IMMWELL SNSR, PT 1K OHM, (375),2.5" LGTH
v VALVE PROVIDED BY SIEMENS

REVISION HISTORY

SIEMENS

Siemens Industry, Inc.
Building Technologies Division

45470 Commerce Gtr. Dr.
Plymouth Twp., Ml 48170
USA

PHONE: 734.456.3800
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WSU CA&IT Chiller Replacement
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| CHILLER CONTROL SYSTEM

440P-XXXXXX

002A
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o F193 01.CTR.1SS (ON/OFF)

[195:013 ] —
DETAIL B - - ) /
CcS—1 gum =)
E_ F193.01.CTR.1SS (PROOF) m
[F193:0.3.3 ]
VFD—1
DETAIL E
_ CT-1
F193.01.CTR.1VS
F193:0.4.5 | ~_PROVIDE #18 AWG SHIELDED V1 “
DETAIL | WIRE FOR VFD SPEED POINT 0/10 VOLTS
F183.01.CTR.1VBS F193.01.CTR.BPV —
U4, =
;é‘?/?lLo 4E5 DETAIL H —40 /240F
_ F193.01.C
PULL (1) #18 AWG SPARE FROM | | F1 199339(1)-21'5R-BF’V NC
PXCM—1 TO CHILLER CONTROL PANEL DETAIL M DETAIL V
<=5 o ==
NO! U
TTE -3 120 VAC
—40 /240F

F193.01.CTR.CWS
o~ 1]

DETAIL V

STRAINER

lﬁ‘ cwp—1 -

.CWR

INSTALLATION NOTES:

MANUFACTURER.

STARTER.

@ BACNET INTERFACE CONNECTION PROVIDED BY UNIT

@ CURRENT SWITCH TO BE MOUNTED AT PUMP MOTOR

TTE ~1

—40,/240F

F183.01.CHL.CWS
DETAIL V

=

U

CHILLER
_— CH—1

=

=

Lo @R

DPTE—1
0/50 _@_ F193 01.CWP.PRF
ngm CHLFJL [F193:0.5.3 |

0 DETAIL E

TTE -2

—40/240F

CHWS

F193.01.CHL.CWR

DETAIL V

==

= | -
\_E CHP—1 ;

== ) I

CHILLER CONTROL
PANEL

e———— @ 4@ STR-2

DETAIL E

—_—

DETAL M BACNET MS/TP ‘:
E I ‘ PART # H-F—1.5TSP24LC—-CMP TO CHILLER

/

HARWIRED INTERLOCKED

TO CHILLER

e —

e ——

e ———

/ 1\ CHILLER CONTROL SYSTEM

FROM BREAK GLASS SWITCH
FROM REFRIGERANT MONITOR ALARM

PULL (3) #18 AWG SPARES FROM
PXCM—1 TO CHILLER CONTROL PANEL

002 LOCATION: MECHANICAL ROOM 180
SERVES: CHILLED WATER SYSTEM

DRAWINGS ARE FOR REFERENCE ALSO REFER TO PROJECT BLUEPRINTS FOR BIDDING

SIEMENS WILL PRODUCE FINAL TERMINATION DRAWINGS FOR CONTROL DEVICE AND DDC CONTROLLER TERMINATIONS

P02 01.CHP.PRF
L H o] HR OISR

D\Hmvﬂﬁm INTERLOCKED

CHWR

REVISION HISTORY

SIEMENS

Siemens Industry, Inc.
Building Technologies Division

45470 Commerce Ctr. Dr.
Plymouth Twp., Ml 48170

WSU C&IT Chiller Replacement
Detroit, Ml

USA
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| CHILLER CONTROL SYSTEM
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Control Qty |Product Number Manufacturer Document Deseription
Device Number
Field Mounted Devices
AE 1-2 2 |GCA121.1P SIEMENS 154001 2 PT SR,24V,MED.PLNM
CS 1-2 2 |H608 VERIS 001-002 CUR SW SPLTCOR—ADJ SETPT W/LED
LTDE 1 1 134~-1504 SIEMENS 155 016 T'STAT, LOW TEMP,15/55,MANUAL
RIB 1-4 4 |RIBUIC FUNCTIONAL DEVICES |RIBU1C RIB120VAC 24VAC/DC SPDT
SPP 1-2 2 |269-062 SIEMENS N/A PR269 ACCESSORY, SENSING TUBE
TE 1 1 544—342-24 SIEMENS 149261 FLEX AVER SNSR, PT 1K OHM, 24FT PROBE
TIE 2 | 536-752A SIEMENS 149 428 S1K RM TEMP SNSR,BEIGE,40/90F
| 544-782A SIEMENS 540-6XX SINGLE GOOF MOUNTING PLATE KIT BEIGE
v VALVE PROVIDED BY SIEMENS

Panel Mounted Devices

"DPS 1 1 [141-0575 SIEMENS 155 052 AIR FLOW SWITCH.05/12 MAN REST
||FSA 1 1 |RIBMNLB—4 FUNCTIONAL DEVICES [013-013 AHU FAN SAFETY ALARM CIRCUIT 4—INPUT
REVISION HISTORY SIEMENS WSU C&IT Chiller Replacement 440P-XXXXXX
45470 Commerce Ctr. Dr. Detroit, Ml 0
Plymouth Twp., Mt 48170 '
USA g
Siemens Industry, Inc. PHONE: 734.456.3800 SFM [ SFM 02/18/18 | 02/18/13 O O 3 A
Building Technologies Division FAX: 866.815.0749 | MECH ROOM VENTILATION |

@ COPYRIGHT 1964-18  Blemons ndusiry, Inc. ALL RIGHTS REGERVED R: \JOBSSAP \WAYNE.STATE \DETROIT\ 77.CANFIELD \COMPUTER SERVICES\CHILLER NEW\XXXXXX\MOT\MER VENT—KOO.dwg



D F193 01. FAU1 SAF (ON/OFF)
[F1930.1.3 | AE @
DETAIL B ]3_551_2‘0 %
F183.01.FAU1.FBD F183.01.FAU1.SAT
AE @ F193 01.FAU1.SAF (PROOF) [F193:0.5.2 |
E_ [F193:0.3.3 ] DETAIL | SD—1 DETAIL V

(ER7 DETALL E 24% — 559

INSTALLATION NOTES:

@ PROVIDED BY UNIT MANUFACTURER.

SIEMENS TO PROVIDE DAMPERS THAT ARE
NOT PROVIDED WITH MECHANICAL EQUIPMENT.

\.\ N C. U .
- SPP—1 K SPP-2 FAU—1 i .
OA Sl 3,000 CFM 2 SA _
:: NC jl T‘ o5 HP i { H 7c E PXCM—1
F193.01.FAU1.SVD @ FSA —1
@ | o F193:0.4.5 . Rl | F193.01.FAULLTD
=1l DETAL | 24 VAC A | umes 4 it
= i V1 38 °F BEESE DETAIL E
y 0/10 VOLTS
H VFD-1 'f’g:so FAULHCY Y e o
ot o [0 (G B
1/12 IN WC -
Ho3. 01 FAU1 FIL SAFETY SHUT DOWN STEAM 7 DETAIL M
NO SPACE SENSOR
DETAIL E NOTE: 48" AFF
SETPOINT = 1.20 IN WC — - LOCATION:
RIB—-3
F193.01.EF1.EAF (ON/OFF)
[]
DETAIL B
E_ F193 01. EF1 EAF (PROOF)
193 0.3
DETAIL E
HIGH LEVEL A EF—1 -
M NC 3,000 CFM
EXH. AR 3 3,000
F193.01.EF1.EVD
—-%&EIU ZI‘-,_:], F193.0.4.5
24 VAC AE —2 ||  DETAIL |
FR g 24 VAC 2 POS —
EXH DAMPER INTERLOCK VFD—1
AE —1
24 VAC 2 POS
(o DRAWINGS ARE FOR REFERENCE ALSO REFER TO PROJECT BLUEPRINTS FOR BIDDING
N SIEMENS WILL PRODUCE FINAL TERMINATION DRAWINGS FOR CONTROL DEVICE AND DDC CONTROLLER TERMINATIONS
LOW LEVEL
EXH. AIR
/ 1\ MECH. ROOM VENTILATION
003 LOCATION: MECHANICAL ROOM 180
SERVES: VENTILATION SYSTEM
REVISION HISTORY SIEMENS w5470 - WSU C&IT Chiller Replacement 440P-XXXXXX
ommerce r. Dr. Detro't, |
Plymouth Twp., Ml 48170 it, M 0
USA ER | DRAFTER [CH!:CK{:U BY‘ TNITIAL RELEA TAST EDIT DATE
Siemens Industry, Inc. PHONE: 734.456.3800 @SFM SFM 02/08/18 | 02/18/13 O O 3
Building Technologies Division FAX: 866.815.0749 l MECH ROOM VENTILATION

O COPYRIGHT 19094-13  Blomens moustry, inc. ALL RIGHTS RESERVED




Control Qty |Product Number Manufacturer Document Description
Device Number
Field Mounted Devices
LGT 1-4 4 (10057844 MSA N/A RED/YEL/BLUE LGT TWR W/ BUZZER; 24 VA(
||LGT 5 i 10057838 MSA N/A RED LGT TWR W/ BUZZER; 24 VAC
RMP 1-2 2 |PART#_TBD MSA N/A PART NUMBER TO BE DETERMINED
Panel Mounted Devices
RE 1-3 3 |RH4B-UL-AC24WKIT |(IDEC N/A RELAY&SOC,GP 4PDT AC24V W/LED
XFMR 1-2 2 [120-24-1002TFCB  |CORE 300-003 TRANSFORMER 120/24 100VA 2 HUB
REVISION HISTORY SIEMENS a7 otr. WSU C&IT Chiller Replacement 440P-XXXXXX
5470 Commerce Gtr. Dr. Detroit, MI
Plymouth Twp., Ml 48170 : 0
USA @ DRAFTER | CHECRED BY| INITIAL RELEA
Siemens Industry, Inc. PHONE: 734.456.3800 SFM_| SFM 02/18/18 | 02/18/13
Building Technologies Division FAX: 866.815.0749 REFR|G & CO MON|TOR|NG SYSTEM

© COPYRIGHT 1004-2013 Slomons Induairy, Ina. ALL FIGHTS REBERVED R \JUBSSAF\WAYNE‘STATE\!JETRCHT\??,CANFFELD\COMPUTER.SER\I‘]CES\CHiLLER NEWAXOCOOC\MDT\GAS DETECTION=-KO0. dwg



RE-1

120 VAC

RE=2

rup—1 (1)

REFRIGERANT
MONITORING
PANEL

CHILLGARD R

WARNING
SIGN

BREAK
GLASS
SWITCH

LOCATED OUTSIDE
CHILLER ROOM

LOCATED AT STORAGE
ROOM ENTRANCE

/l

BREAK
GLASS
SWITCH

WARNIN
SIGN

—————= TO CHILLER CONTROL PANEL

L~

LOCATED OUTSIDE

CHILLER ROOM

LOCATED AT BOILER ROOM
ENTRANCE

RESET TO REF. MONITOR PANEL —a——

WARNING
SIGN

|—=—EF-1 MOTOR STARTER
———— FAU-1 MOTOR STARTER

CHILLER CONTROL PANEL —s——i
EF—1 MOTOR STARTER
FAU-1 MOTOR STARTER

e LOCATED AT COMPRESSOR

ROOM ENTRANCE
e LGT —4

CHILLER
SENSOR

CHILLER
SENSOR

LOCATED AT
CHILLER CH—1

LOCATED AT
CHILLER CH—1

(1N

@
(2)

REFRIGERANT MONITORING

(oot

LOCATION: MECHANICAL ROOM 180

o

WARNING
SIGN

INSTALLATION NOTES:

@ DEVICE PROVIDED, INSTALLED AND WARED BY SEMENS.

REFRIGERANT SENSORS TO BE LOCATED AT BOTH ENDS OF
THE CHILLERS. MOUNT ON STEEL SUPPORT AT VERTICAL
RISE OF CHILLER.

PNL—1

[

REFRIGERANT
ALARM LEAK

[

MALFUNCTION

ALARM

CARBON
MONOXIDE
ALARM

RE —1
F193.01.RMP.AL1
DETALL E

RE —2
F193.01.RMP.AL2
DETAL E

RE -3

Fi93.01.CM.AL

DETAIL E

XFMR—1

=R

(REFRIG LIGHTS)

XFMR—-2

% 100 VA

(CO LIGHTS)

LOCATED OUTSIDE CHILLER ROOM

RE—3 =

CO MONITORING
PANEL

CHEMGARD

120 VAC
RMP-2 [ ]
LOCATED INSIDE
CHILLER ROOM
LGT-5
24 VAC
WARNING
SIGN
co LOCATED AT
SENSOR | CHILLER CH—1

m CARBON MONOXIDE MONITORING

(a0t

DRAWINGS ARE FOR REFERENCE ALSO REFER TO PROJECT BLUEPRINTS FOR BIDDING

SIEMENS WILL PRODUCE FINAL TERMINATION DRAWINGS FOR CONTROL DEVICE AND DDC CONTROLLER TERMINATIONS

LOCATION: MECHANICAL ROOM 180
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SIEMENS

Siemens Industry, Inc.

Building Technologies Division

45470 Commerce Ctr. Dr.
Plymouth Twp., Ml 48170
USA

PHONE: 734.456.3800
FAX: 866.815.0749

WSU C&IT Chiller Replacement

Detroit, Mi
ENGINEER | DRAFIER |CHECKED BY| INITIAL RELEASE™| CAST EDIT DATE
SFM SFM I 02/18/13 02/18/13

REFRIG. & CO MONITORING SYSTEM
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Control Qty |Product Number Manufacturer Document Description

Device Number

Field Mounted Devices

XPNL  1-3 1 |PSH500A FUNCTIONAL DEVICES [PSH500A PS FIVE 100VA C2 120-24VAC ENC

REVISION HISTORY

SIEMENS

Siemens Industry, Inc.
Building Technologies Division

45470 Commerce Ctr. Dr.
Plymouth Twp., Ml 48170
USA

PHONE: 734.456.3800
FAX: 866.815.0749

Detroit, MI

WSU C&IT Chiller Replacement

SFM SFM
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TNITIAL RELEASE
02/18/13

[AST EDIT DATE
02/18/13

XPNL LAYOUT

440P-XXXXXX

005A
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()

[ 120VAC

s

=

[@F—— 1ST FLOOR TEC'S
oS mmeg AL

Ei 1ST FLOOR TEC'S

PT-1-1-2

|

HEX STEAM VALVES

@ o
| mzn ol mmapetis

[S[5] [©[6] [s[8] [BISTSE)]

A

(¢ °)
(& &)

XPNL—1—1

(1

XPNL—=1—1 PANEL LAYOUT

005

LOCATION: MECHANICAL ROOM 162.13
SERVES: VAV TERMINAL UNITS, HEX

[SI8] (8] [S[6] [SIs] [S]8] [SIS[e[e]

(2]

: 120VAC

= JolEm
| m Bolcm
==E
:@ PT-1-2-4
= fotom

AHU-3 HOT WATER VALVE

_1_ B

AHU-3 DAMPERS
PT-1-2-2

AHU-3 AIRFLOW STATIONS
PT-1-2-3

AHU-3 €02 SENSOR

T

I

SPARE
PT-1-2-5

N

XPNL—=1—2 PANEL LAYOUT

LOCATION: MECHANICAL ROOM 162.13

SERVES: AHU-3

INSTALLATION NOTES:

@ 120 VAC POWER PROVIDED BY ELECTRICAL CONTRACTOR,

@ FROM EMERGENCY POWER PANEL LP—CH CIRCUIT #21.

= ol

= e

R

= e

XPNL—1-3

|

= e
= =

(SIS [ST8] [S[6] [SIS] [SIS] [SIS[e[S]

(3

XPNL—=1-3 PANEL LAYOUT

—"120VAC
E-a -

(2)

FAU-1 3H(%T WATER VALVE

_1_ —

EAU—-1 AND EF—1 DAMPERS

SPARE
PT-1-3-3

SPARE
PT-1-3-4

SPARE
PT-1-3-5

005 LOCATION: MECHANICAL ROOM 162.13
SERVES: MECHANICAL RM VENTILATION

REVISION HISTORY

2 |2/7/2013

JL

PANEL ADDED PER NEW CHILLER PROJECT.

1 |9/8/2011

KDJ

AS—BUILT DRAWING
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Siemens Industry, Inc.
Building Technologies Division
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USA

PHONE: 734.456.3800
FAX: 866.815.0749
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AAA DRILLING & TESTING INC.

1511 Michigan Mutual Bldg.
28 W. Adams
Detroit, Michigan 48226
(313) 961-4122

AAA Report Number: 11554-1
Date Issued: 17 November 1986

Wayne State University
Facilities Planning & Management
Design Service

5454 Cass Avenue - First Floor
Detroit, Michigan 48202

Attention: Mr. Doug Hamborsky

Re: Material Sampling and
Identification of Asbestos
Containing Materials,

REF: Computer Services Center

Dear Mr. Hamborsky:

In accordance with yvour request, on 7 November, 1986 AAA
Drilling & Testing, Inc. performed a building survey for the above
referenced project to determine the presence of friable asbestos
containing building materials. Bulk samples were obtained in
accordance with departmental guidelines and analyzed according to
EPA "Interim Method for the Determination of Asbestos in Bulk
Insulation Samples".

The survey data and analytical results for those areas specified
at the time of inspection are as follows:

PHYSICAL
DESCRIPTION ASBESTOS
) MATERIAL PRESENT PERCENT
SAMPLE # LOCATION/TYPE CONDITION YES/NO ASBESTOS
D-1 Mechanical Room 179; Non-Friable; No Cellulose and
Duct Insulation at No Deterioration Glass Fibers
Connection
D-2 Mechanical Room 179; Non~Fibrous, Yes 5-15% Amosite

Duct~Corner Insulation Friable; No
at Right Hand of Unit Deterioration
Seam

.ese0.COntinued
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AAA DRILLING & TESTING, INC.

Wayne State University
Mr. Doug Hamborsky
17 November 1986

AAA Report Number: 11554-1 (Page 2)
PHYSICAL
DESCRIPTION ASBESTOS
MATERIAL PRESENT PERCENT
SAMPLE # LOCATION/TYPE CONDITION YES/NO ASBESTOS
D=3 Mechanical Room 179; Non-Friable; No Cellulose and
Duct Insulation at No Deterioration Glass PFibers
Connection
D-4 Computer Room 180; Fibrous, Friable; Yes 25-35%
Pipe Joint Insulation, Slight Deterioration Chrysotile
"Blazer" Air #3
D-5 Computer Room 180; Fibrous, Friable; Yes 20-30%
Pipe Joint Insulation, Severe Deterioration Chrysotile
"Blazer" Air #2
D-6 Computer Room 180; Fibrous, Friable; Yes 20-30%
Pipe Joint Insulation, Severe Deterioration Chrysotile
"Blazer" Air #l
DISCUSSION

Analytical test results indicate that fibrous asbestos is
present in sampled pipe joint insulating materials. Fibrous asbestos
is also present in a sample of heat duct insulation material (Sample
D2).

Straight pipe insulation material was observed to be glass fiber
wrap.

RECOMMENDATIONS

The above referenced sample, D2, in the Mechanical Room 179 is
an asbestos-containing material (ACM). However, this ACM is adjacent
to, but not part of the proposed alteration work, i.e., removal of
connection duct between the right and left hand units as indicated on
your drawings. The samples of insulation on the connector duct
showed no fibrous asbestos present.

Persons who enter this area should take care not to disturb any
pipe or duct insulating materials or debris, Persons who must work
in the immediate vicinity of this area should wear appropriate
respiratory protection.

.+ ...continued



| AAA DRILLING & TESTING, INC.

Wayne State University
Mr. Doug Hamborsky
17 November 1986

AAA Report Number: 11554-1 (Page 3}

A visual inspection was made of the East-West Duct above the
ceiling in Computer Room 180 Area No. 1, Ref: Section Line "K" on
your drawings. No insulation was observed to be present on this
duct run,

The piping system servicing the EDPAC Units #1, 2, 3, and 4
were also inspected. WNo friable materials were observed to be
present. A "rubber" type insulation is present on these systems.

The piping system servicing the "BLAZER" units is insulated with
friable ACM on the joints, i.e., tees, valves, elbows, etc. This ACM
is in poor physical condition and poses a potential exposure hazard.
Remedial action should be undertaken promptly.

Renovation/Demolition projects which directly involve asbestos
containing materials are subject to governmental regulations.,
Personal respiratory protection, work area isolation, removal
technique, atmospheric monitoring and proper notification and
disposal are of the utmost importance in any abatement operations.
Copies of EPA regulations and guidelines are included with this
report.

ASBESTOS REMEDIATION PROCEDURES

Removal Procedures - Pipe Insulation

Small amounts of pipe insulation may be removed by thorough
wetting of the insulation with an amended water solution. This is
typically a 90/10 mix of water and common liguid detergent. Once
thoroughly wetted, the material can then be removed without release
of asbestos fibers. Waste materials should be placed in thick, (6
mil.), well-sealed plastic bags and labeled as containing-asbestos
waste. Waste materials can then be transported to a landfill
licensed to accept ashestos waste.

Areas where asbestos remediation procedures are anticipated
should be isolated from the rest of the building. This is commonly
effected by construction of visqueen barriers which, if properly
erected, provide an airtight chamber.

All floors should be thoroughly wet mopped after completion of
the project and before removal of barriers. The mop head and other
materials should be disposed in the same manner as asbestos waste.

s v sss.cOntinued



AAA DRILLING & TESTING, INC.

‘Wayne State University
Mr. Doug Hamborsky
17 November 1986

AAA Report Number: 11554-1 (Page 4)

An alternative method for removal of deteriorated pipe
insulation is through the use of commercially available polyethylene
bags designed to be temporarily taped to the pipe. The interior of
the bags provide an airtight chamber in which to effect removal
operations. This obviates the need for erection of isolation
barriers and also requires significantly less manpower. Workers
using containment bags should wear respirators in the event of
containment bag failure,

Worker Protection

All workers removing asbestos-containing materials should wear
approved respirators, gloves and disposable body suits. Workers
should shower on-site after completing the work for the day.
Atmospheric monitoring is recommended. Please note that untrained
personnel should not attempt a large scale removal or encapsulation
project. Also, proper notification should be given as required
(EPA, OSHA, State and Local).

Legal Requirements

Prior to the removal of friable asbestos-containing material,
notification must be submitted to Federal and State government
authorities. Notification form has been enclosed with this report.
If the removal project is located in Wayne County, a copy of this
notification must also be submitted to:

Michael D. Maillard

Engineering and Enforcement Director
Wayne County Health Department

2211 Bast Jefferson

Detroit, Michigan 48226

Supplemental Services

Testing Engineers & Consultants, Inc. offers additional asbestos
services in the areas of:

(1) Specifications and Bid Preparations

{(2) Remediation/Removal Procedures
-Regulation Compliance (EPA, OSHA, State & Local)
~Management of Hazardous Materials
—Atmospheric Monitoring/Supervision during
Encapsulation/Removal
-Inspection of Completed Project

e eses.continued



',AAA DRILLING & TESTING, INC.

Wayne State University
Mr. Doug Hamborsky
17 November 1986

AAA Report Number: 11554-1 (Page 5)

If you are in need of these or other consulting services,
please contact us for additional information.

We are pleased to have been of service. If you have any
questions or require further information, please contact this office
at your earliest convenience.

Respectfully submitted,

AAA DRILLING & TESTING, INC,

s A
David ﬁ%éller &MMQQJV
Environmental ®ngineer
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SECTION 311000 - SITE CLEARING
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1.4 MATERIAL OWNERSHIP ..ottt ettt e e ettt e e st e e e et e e e anteeesnsaeeeaasteeeeannseeeannsneaeanneeananns 2
1.5 QUALITY ASSURANCE ... .ottt et e e e e e sttt e e ettt e e s e aaeeaeastaeeeaasseeesnseeeeaasteeesansseeeassneasanseeananns 2
1.6 PROJECT CONDITIONS . ... ..ottt iiee e teee e et e e ettt e e e sttt e e e ettt e e sanseeaeasteeeeaasseeesnseeeeaasseeeaansseeeasseeaeanseeananns 2
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2.1 MATERIALS . ..ottt ettt et e e ettt e e ettt e e e aee e e e o bt e e e ettt e e e nee e e e amsee e e e s beeeeanneeeeeneeeeeanbeeeeane 2
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3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL ......ciiiiiiiieiiiiee e 3
3.3 TREE AND PLANT PROTECTION .....ciitiiiiieiiiiie ettt et e ettt e e sttt e e e tte e e e saaeeaesneaeaeanseeeesnnseaesssseeeeansseeeannnes 3
3.4 EXISTING UTILITIES ..ooei it e ettt e e ettt e e ettt e e st e e e amte e e e e s teeeesnseeeeasteeeeanseeeeanseaeeanseeeeanseeeennnees 3
3.5 CLEARING AND GRUBBING ......cccoitiiiiiiiiie ittt e e st e e e ettt e e e sateeaesstaeeeansaeeesnseaeesnseeeeanseeeannnes 4
3.6 TOPSOIL STRIPPING .....iiiieitiiie ettt ettt e e ettt e e atae e e ssaeeeasateeeeasseeeaanseeeeasteeeeansseeeanseaeeanseeeeansseeesannees 4
3.7 SITE IMPROVEMENTS ...ttt ettt e e sttt e e ettt e e e a et e e e s bt e e e amte e e e anneeeeeanbeeeeaneeeesnnees 4
3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS ... 5
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:
1. Protecting existing vegetation to remain.
2. Removing existing vegetation.
3. Clearing and grubbing.
4. Stripping and stockpiling topsoil.
5. Removing above- and below-grade site improvements.
6. Disconnecting, capping or sealing, and removing site utilities and/or abandoning site utilities in
place.

7. Temporary erosion- and sedimentation-control measures.
8. Tree protection fencing.

1.3 DEFINITIONS

A. Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and
soil organisms.

B. Surface Soil: Soil that is present at the top layer of the existing soil profile at the Project site. In
undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments,
the surface soil can be subsoil.

C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface
soil and is the zone where plant roots grow.

D. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other vegetation to

be protected during construction, and indicated on Drawings.

SITE CLEARING 311000 - 1
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E. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected during
construction, and defined by a circle concentric with each tree with a radius 1.5 times the diameter of the
drip line unless otherwise indicated.

F. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.
1.4 MATERIAL OWNERSHIP
A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain Owner's

property, cleared materials shall become Contractor's property and shall be removed from Project site.

1.5 QUALITY ASSURANCE
A. Preinstallation Conference: Conduct conference at Project site.
1.6 PROJECT CONDITIONS
A. Salvable Improvements: Carefully remove items indicated to be salvaged and store on Owner's

premises where indicated.
B. Utility Locator Service: Notify “Call Before You Dig” for area where Project is located before site clearing.

C. Do not commence site clearing operations until temporary erosion- and sedimentation-control and plant-
protection measures are in place.

D. The following practices are prohibited within protection zones:

Storage of construction materials, debris, or excavated material.

Parking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digging unless otherwise indicated.

Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

NookrwN =~

E. Do not direct vehicle or equipment exhaust towards protection zones.
F. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

G. Soil Stripping, Handling, and Stockpiling: Perform only when the topsoil is dry or slightly moist.

PART 2 - PRODUCTS

21 MATERIALS
A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in Section 312000
"Earth Moving."
1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-site.
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B. Antirust Coating: Fast-curing, lead- and chromate-free, self-curing, universal modified-alkyd primer
complying with MPI #79, Alkyd Anticorrosive Metal Primer or SSPC-Paint 20 or SSPC-Paint 29 zinc-rich
coating.

1. Use coating with a VOC content of 420 g/L (3.5 Ib/gal or less when calculated according to
40 CFR 59, Subpart D (EPA Method 24).

PART 3 - EXECUTION

3.1 PREPARATION
A. Protect and maintain benchmarks and survey control points from disturbance during construction.
B. Locate and clearly identify trees, shrubs, and other vegetation to remain. Flag with blue vinyl tie tape flag

around each tree trunk at 54 inches above the ground.

C. Protect existing site improvements to remain from damage during construction.
1. Restore damaged improvements to their original condition, as acceptable to Owner.
3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL
A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and discharge of

soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to erosion- and
sedimentation-control Drawings and requirements of authorities having jurisdiction.

B. Verify that flows of water redirected from construction areas or generated by construction activity do not
enter or cross protection zones.

C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction until
permanent vegetation has been established.

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.
3.3 TREE AND PLANT PROTECTION
A. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged

by construction operations, in a manner approved by Architect.

3.4 EXISTING UTILITIES
A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
1. Arrange with utility companies to shut off indicated utilities.
B. Locate, identify, and disconnect utilities indicated to be abandoned in place.
C. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless

permitted under the following conditions and then only after arranging to provide temporary utility services
according to requirements indicated:

SITE CLEARING 311000 - 3



WAYNE STATE UNIVERSITY PETER BASSO ASSOCIATES, INC.
C & IT Chiller Replacement PBA Project No. 2012.0389.00
Installation Bid Pack Addendum 5
WSU Project No. 193228857

3.5

3.6

3.7

February 18, 2013

1. Notify Construction Manager not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Architect's written permission.

Excavate for and remove underground utilities indicated to be removed.

CLEARING AND GRUBBING

Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.

2. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches below
exposed subgrade.

3. Use only hand methods for grubbing within protection zones.

4, Chip removed tree branches and dispose of off-site.

Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further
excavation or earthwork is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and compact each
layer to a density equal to adjacent original ground.

TOPSOIL STRIPPING

Remove sod and grass before stripping topsoil.

Strip topsoil to depth of 6 inches in a manner to prevent intermingling with underlying subsoil or other
waste materials.

1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other objects
more than 2 inches in diameter; trash, debris, weeds, roots, and other waste materials.

Stockpile topsoil away from edge of excavations without intermixing with subsoil. Grade and shape
stockpiles to drain surface water. Cover to prevent windblown dust and erosion by water.

1. Do not stockpile topsoil within protection zones.
2. Stockpile surplus topsoil to allow for respreading deeper topsoil.
SITE IMPROVEMENTS

Remove existing above- and below-grade improvements as indicated and necessary to facilitate new
construction.

Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line of existing
pavement to remain before removing adjacent existing pavement. Saw-cut faces vertically.

2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust coating,
following coating manufacturer's written instructions. Keep paint off surfaces that will remain
exposed.
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3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials
including trash and debris, and legally dispose of them off Owner's property.

B. Separate recyclable materials produced during site clearing from other nonrecyclable materials. Store or
stockpile without intermixing with other materials and transport them to recycling facilities. Do not interfere
with other Project work.

END OF SECTION 311000
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SECTION 312000 - EARTH MOVING

1.1

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:

1. Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses, plants and other site
amenities.

2. Drainage course for concrete slabs-on-grade.

3. Excavating and backfilling trenches for utilities and pits for buried utility structures.

DEFINITIONS

Backfill: Soil material or controlled low-strength material used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to support sides
of pipe.
2. Final Backfill: Backfill placed over initial backfill to fill a trench.

Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.
Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow
of pore water.

Excavation: Removal of material encountered above subgrade elevations and to lines and dimensions
indicated.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond indicated lines
and dimensions as directed by Architect. Authorized additional excavation and replacement
material will be paid for according to Contract provisions for changes in the Work.

2. Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet in length.

3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated lines and
dimensions without direction by Architect. Unauthorized excavation, as well as remedial work
directed by Architect, shall be without additional compensation.

Fill: Soil materials used to raise existing grades.

Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical
appurtenances, or other man-made stationary features constructed above or below the ground surface.

Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix asphalt
pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement
concrete or hot-mix asphalt walk.
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J. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately below
subbase, drainage fill, drainage course, or topsoil materials.

K. Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground services within
buildings.
1.4 SUBMITTALS
A. Qualification Data: For qualified testing agency.
B. Material Test Reports: For each on-site and borrow soil material proposed for fill and backfill as follows:

1. Classification according to ASTM D 2487.
2. Laboratory compaction curve according to ASTM D 698, ASTM D 1557.

C. Preexcavation Photographs or Videotape: Show existing conditions of adjoining construction and site
improvements, including finish surfaces, that might be misconstrued as damage caused by earth moving
operations. Submit before earth moving begins.

1.5 QUALITY ASSURANCE

A. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E 329 and ASTM D 3740 for
testing indicated.

B. Preexcavation Conference: Conduct conference at Project site.
1.6 PROJECT CONDITIONS
A. Utility Locator Service: Notify "Call Before You Dig” for area where Project is located before beginning

earth moving operations.
B. The following practices are prohibited within protection zones:

Storage of construction materials, debris, or excavated material.

Parking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digging unless otherwise indicated.

Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

Nookrwh =

C. Do not direct vehicle or equipment exhaust towards protection zones.

D. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available from
excavations.
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Satisfactory Soils: ASTM D 2487 Soil Classification Groups and Geotechical Engineer.

Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to
ASTM D 2487, Groups A-2-6, A-2-7, A-4, A-5, A-6, and A-7 according to AASHTO M 145, or a
combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum
moisture content at time of compaction.

Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and
natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not more
than 12 percent passing a No. 200 sieve.

Base Course/Crushed Aggregate: Naturally or artificially graded mixture of natural or crushed gravel,
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch
sieve and not more than 8 percent passing a No. 200 sieve.

Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and
natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not more
than 12 percent passing a No. 200 sieve.

Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and
natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch sieve and not more than
8 percent passing a No. 200 sieve.

Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel;
ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve and 0 to 5
percent passing a No. 8 sieve.

Crushed stone: Open graded crushed limestone: MDOT 6AA.

Topsoil: ASTM D 5268, pH range of 5.5 to 7, a minimum of 4 percent organic material content; screened
to be free of stones 1 inch or larger in any dimension and other extraneous materials harmful to plant
growth.

Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand;
ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch sieve and 0 to 5
percent passing a No. 4 sieve.

Sand: ASTM C 33; fine aggregate.

Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

PART 3 - EXECUTION

3.1

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement,
lateral movement, undermining, washout, and other hazards created by earth moving operations.

Protect and maintain erosion and sedimentation controls during earth moving operations.

Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary
protection before placing subsequent materials.

EARTH MOVING 312000 - 3



WAYNE STATE UNIVERSITY PETER BASSO ASSOCIATES, INC.
C & IT Chiller Replacement PBA Project No. 2012.0389.00
Installation Bid Pack Addendum 5
WSU Project No. 193228857

3.2

3.3

A

February 18, 2013
DEWATERING

Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades,
and from flooding Project site and surrounding area.

Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.

1. Reroute surface water runoff away from excavated areas. Do not allow water to accumulate in
excavations. Do not use excavated trenches as temporary drainage ditches.

EXCAVATION, GENERAL

Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface and
subsurface conditions encountered. Unclassified excavated materials may include rock, soil materials,
and obstructions. No changes in the Contract Sum or the Contract Time will be authorized for rock
excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock,
replace with satisfactory soil materials.
2. Remove rock to lines and grades indicated to permit installation of permanent construction without

exceeding the following dimensions:

24 inches outside of concrete forms other than at footings.

12 inches outside of concrete forms at footings.

6 inches outside of minimum required dimensions of concrete cast against grade.

Outside dimensions of concrete walls indicated to be cast against rock without forms or
exterior waterproofing treatments.

6 inches beneath bottom of concrete slabs-on-grade.

6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or 42 inches
wide.
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Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be classified as
earth and rock. Do not excavate rock until it has been classified and cross sectioned by Architect. The
Contract Sum will be adjusted for rock excavation according to unit prices included in the Contract
Documents. Changes in the Contract Time may be authorized for rock excavation.

1. Earth excavation includes excavating pavements and obstructions visible on surface; underground
structures, utilities, and other items indicated to be removed; together with soil, boulders, and other
materials not classified as rock or unauthorized excavation.

a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not
classified as rock excavation is earth excavation.

2. Rock excavation includes removal and disposal of rock. Remove rock to lines and subgrade
elevations indicated to permit installation of permanent construction without exceeding the following
dimensions:

a. 24 inches outside of concrete forms other than at footings.

b. 12 inches outside of concrete forms at footings.

c. 6 inches outside of minimum required dimensions of concrete cast against grade.

d. Outside dimensions of concrete walls indicated to be cast against rock without forms or

exterior waterproofing treatments.

6 inches beneath bottom of concrete slabs-on-grade.

6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or 42 inches
wide.
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EXCAVATION FOR UTILITY TRENCHES
Excavate trenches to indicated gradients, lines, depths, and elevations.
1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.

Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.
Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit unless
otherwise indicated.

1. Clearance: 12 inches each side of pipe or conduit or as indicated on drawings.

Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of pipes and
conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints,
fittings, and bodies of conduits. Remove projecting stones and sharp objects along trench subgrade.

1. For pipes and conduit less than 6 inches in nominal diameter, hand-excavate trench bottoms and
support pipe and conduit on an undisturbed subgrade.

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to support
bottom 90 degrees of pipe or conduit circumference. Fill depressions with tamped sand backfill.

3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support conduit
on an undisturbed subgrade.

4. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing

material to allow for bedding course.

Trench Bottoms: Excavate trenches 4 inches deeper than bottom of pipe and conduit elevations to allow
for bedding course. Hand-excavate deeper for bells of pipe.

1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing
material to allow for bedding course.

Trenches in Tree- and Plant-Protection Zones:

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. Use narrow-tine
spading forks to comb soil and expose roots. Do not break, tear, or chop exposed roots. Do not
use mechanical equipment that rips, tears, or pulls roots.

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of
utilities.

SUBGRADE INSPECTION

Notify Architect when excavations have reached required subgrade.

If Architect determines that unsatisfactory soil is present, continue excavation and replace with compacted
backfill or fill material as directed.

Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded 10-wheel,
tandem-axle dump truck weighing not less than 15 tons to identify soft pockets and areas of excess
yielding. Do not proof-roll wet or saturated subgrades.

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to
first direction. Limit vehicle speed to 3 mph (5 km/h).
2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined

by Architect, and replace with compacted backfill or fill as directed.
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Authorized additional excavation and replacement material will be paid for according to Contract provisions
for changes in the Work.

Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction
activities, as directed by Architect, without additional compensation.
UNAUTHORIZED EXCAVATION

Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete
foundation or footing to excavation bottom, without altering top elevation. Lean concrete fill, with 28-day
compressive strength of 2500 psi, may be used when approved by Architect.

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Architect.

STORAGE OF SOIL MATERIALS

Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place, grade,
and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of remaining
trees.
BACKFILL

Place and compact backfill in excavations promptly, but not before completing the following:

1. Construction below finish grade including, where applicable, subdrainage, dampproofing,
waterproofing, and perimeter insulation.

Surveying locations of underground utilities for Record Documents.

Testing and inspecting underground utilities.

Removing concrete formwork.

Removing trash and debris.

Removing temporary shoring and bracing, and sheeting.

Installing permanent or temporary horizontal bracing on horizontally supported walls.

Nookwd

Place backfill on subgrades free of mud, frost, snow, or ice.

UTILITY TRENCH BACKFILL
Place backfill on subgrades free of mud, frost, snow, or ice.

Place and compact bedding course on trench bottoms and where indicated. Shape bedding course to
provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of
conduits.

Trenches under Footings: Backfill trenches excavated under footings and within 18 inches of bottom of
footings with satisfactory soil; fill with concrete to elevation of bottom of footings. Concrete is specified in
Section 033000 "Cast-in-Place Concrete.

Trenches under Roadways: Provide 4-inch thick, concrete-base slab support for piping or conduit less
than 30 inches below surface of roadways. After installing and testing, completely encase piping or
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conduit in a minimum of 4 inches of concrete before backfilling or placing roadway subbase course.
Concrete is specified in Section 033000 "Cast-in-Place Concrete

Backfill voids with satisfactory soil while removing shoring and bracing.

Place and compact initial backfill of [subbase material] [satisfactory soil], free of particles larger than 1 inch
in any dimension, to a height of 12 inches over the pipe or conduit.

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and
along the full length of piping or conduit to avoid damage or displacement of piping or conduit.
Coordinate backfilling with utilities testing.

Controlled Low-Strength Material: Place initial backfill of controlled low-strength material to a height of 12
inches over the pipe or conduit. Coordinate backfilling with utilities testing.

Place and compact final backfill of satisfactory soil to final subgrade elevation.

Controlled Low-Strength Material: Place final backfill of controlled low-strength material to final subgrade
elevation.

Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below
subgrade under pavements and slabs.
SOIL FILL

Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will
bond with existing material.

Place and compact fill material in layers to required elevations as follows:

1. Under walks and pavements, use satisfactory soil material.
2. Under footings and foundations, use engineered fill.

Place sail fill on subgrades free of mud, frost, snow, or ice.

SOIL MOISTURE CONTROL

Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to
within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds
optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.

COMPACTION OF SOIL BACKFILLS AND FILLS

Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material compacted
by heavy compaction equipment, and not more than 4 inches (100 mm) in loose depth for material
compacted by hand-operated tampers.

Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly
along the full length of each structure.
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Compact soil materials to not less than the following percentages of maximum dry unit weight according to
ASTM D 698, ASTM D 1557:

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches of
existing subgrade and each layer of backfill or fill soil material at 95 percent.

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer of
backfill or fill soil material at 92 percent.

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and compact
each layer of backfill or fill soil material at 85 percent.

4. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent.

GRADING

General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply with
compaction requirements and grade to cross sections, lines, and elevations indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish
subgrades to required elevations within the following tolerances:

1. Turf or Unpaved Areas: Plus or minus 1 inch.

2. Pavement: Plus or minus 1 inch.

DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
Place drainage course on subgrades free of mud, frost, snow, or ice.

On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade
as follows:

1. Place drainage course 6 inches or less in compacted thickness in a single layer.

2. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal thickness,
with no compacted layer more than 6 inches thick or less than 3 inches thick.

3. Compact each layer of drainage course to required cross sections and thicknesses to not less than

95 percent of maximum dry unit weight according to ASTM D 698.

FIELD QUALITY CONTROL

Special Inspections: Construction Manager will engage a qualified special inspector to perform the
following special inspections:

1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
2. Determine that fill material and maximum lift thickness comply with requirements.
3. Determine, at the required frequency, that in-place density of compacted fill complies with

requirements.

Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to perform tests
and inspections.

Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with subsequent
earth moving only after test results for previously completed work comply with requirements.
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Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167,
ASTM D 2922, and ASTM D 2937, as applicable. Tests will be performed at the following locations and
frequencies:

1. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill layer, at least
one test for every 2000 sq. ft. or less of paved area or building slab, but in no case fewer than three
tests.

2. Trench Backfill: At each compacted initial and final backfill layer, at least one test for every 150

feet or less of trench length, but no fewer than two tests.

When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction
specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact
and retest until specified compaction is obtained.

PROTECTION

Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free of
trash and debris.

Repair and reestablish grades to specified tolerances where completed or partially completed surfaces
become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations
or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and
recompact.

Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with
additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and
eliminate evidence of restoration to greatest extent possible.
DISPOSAL OF SURPLUS AND WASTE MATERIALS

Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and
legally dispose of them off Owner's property.

Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or spread
soil as directed by Architect.

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of
them off Owner's property.

END OF SECTION 312000
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SECTION 321216 - HOT-MIX ASPHALT PAVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes the following:
1. Hot-mix asphalt paving.
1.3 DEFINITIONS

A. Hot-Mix Asphalt Paving Terminology: Refer to ASTM D 8 for definitions of terms.

B. DOT: Department of Transportation.

1.4 SYSTEM DESCRIPTION

A. Provide hot-mix asphalt paving according to materials, workmanship, and other applicable requirements of
standard specifications of state or local DOT.

1. Standard Specification: Michigan Department of Transportation, 2003 Standard Specification for
Construction.
2. Measurement and payment provisions and safety program submittals included in standard

specifications do not apply to this Section.

1.5 SUBMITTALS

A. Product Data: For each type of product indicated. Include technical data and tested physical and
performance properties.

B. Job-Mix Designs: Certification, by authorities having jurisdiction, of approval of each job mix proposed for
the Work.

C. Job-Mix Designs: For each job mix proposed for the Work.

D. Qualification Data: For manufacturer.
E. Material Test Reports: For each paving material.
F. Material Certificates: For each paving material, signed by manufacturers.
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QUALITY ASSURANCE
Manufacturer Qualifications: A qualified manufacturer.

1. Manufacturer shall be a paving-mix manufacturer registered with and approved by authorities
having jurisdiction or the DOT of the state in which Project is located.

Testing Agency Qualifications: Qualified according to ASTM D 3666 for testing indicated, as documented
according to ASTM E 548.

1. Regulatory Requirements: Comply with Michigan Department of Transportation, 2003 Standard
Specification for Construction for asphalt paving work.

Asphalt-Paving Publication: Comply with Al MS-22, "Construction of Hot Mix Asphalt Pavements," unless
more stringent requirements are indicated.

Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 1
Section "Project Management and Coordination." Review methods and procedures related to hot-mix
asphalt paving including, but not limited to, the following:

1. Review proposed sources of paving materials, including capabilities and location of plant that will
manufacture hot-mix asphalt.

2. Review condition of subgrade and preparatory work.

3. Review requirements for protecting paving work, including restriction of traffic during installation
period and for remainder of construction period.

4. Review and finalize construction schedule and verify availability of materials, Installer's personnel,

equipment, and facilities needed to make progress and avoid delays.

All work shall meet specifications of the City of Detroit.

PROJECT CONDITIONS

Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively damp or if the
following conditions are not met:

1. Bonding and Tack Coats: Minimum surface temperature of 60 deg F.
2. Asphalt Base Course: Minimum surface temperature of 40 deg F and rising at time of placement.
3. Asphalt Surface Course: Minimum surface temperature of 60 deg F at time of placement.

PART 2 - PRODUCTS

2.1

AGGREGATES
General: Use materials and gradations that have performed satisfactorily in previous installations.

Coarse Aggregate: ASTM D 692, sound; angular crushed stone, crushed gravel, or properly cured,
crushed blast-furnace slag.

Fine Aggregate: ASTM D 1073, sharp-edged natural sand or sand prepared from stone, gravel, properly
cured blast-furnace slag, or combinations thereof.

1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total aggregate
mass.
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Mineral Filler: ASTM D 242, rock or slag dust, hydraulic cement, or other inert material.

ASPHALT MATERIALS

Asphalt Binder: AASHTO MP 1, PG 58 degree C-28 degree C.
Asphalt Cement: ASTM D.

Prime Coat: ASTM D 2027, medium-curing cutback asphalt, MC-30.

1. Prime Coat: Asphalt emulsion prime complying with Michigan Department of Transportation, 2003
Standard Specification for Construction..

Water: Potable.

AUXILIARY MATERIALS

Sand: ASTM D 1073, Grade Nos. 2 or 3.

MIXES

Hot-Mix Asphalt: Dense, hot-laid, hot-mix asphalt plant mixes approved by authorities having jurisdiction,
designed according to procedures in Al MS-2, "Mix Design Methods for Asphalt Concrete and Other Hot-
Mix Types." and complying with the following requirements:

1. Provide mixes with a history of satisfactory performance in geographical area where Project is
located.

2. Base Course: 1100L, 20AA — 1-1/2”

3. Surface Course: 1100T, 20AA — 1-1/2”

PART 3 - EXECUTION

3.1

3.2

EXAMINATION
Verify that subgrade is dry and in suitable condition to support paving and imposed loads.

Proof-roll subbase using heavy, pneumatic-tired rollers to locate areas that are unstable or that require
further compaction.

Proceed with paving only after unsatisfactory conditions have been corrected and approved by Landscape
Architect.
SURFACE PREPARATION

General: Immediately before placing asphalt materials, remove loose and deleterious material from
substrate surfaces. Ensure that prepared subgrade is ready to receive paving.

1. Sweep loose granular particles from surface of unbound-aggregate base course. Do not dislodge
or disturb aggregate embedded in compacted surface of base course.
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B. Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd.

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.
spillages and clean affected surfaces.

3.3 HOT-MIX ASPHALT PLACING

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place asphalt mix by
hand to areas inaccessible to equipment in a manner that prevents segregation of mix. Place each course

to required grade, cross section, and thickness when compacted.

1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated.

2. Each lift shall be installed using automated laser grade control, self propelled paving equipment,

with dual slope capabilities.

3. Place hot-mix asphalt surface course in single lift.
4. Spread mix at minimum temperature of 250 deg F.
5. Begin applying mix on high side of one-way slopes, unless otherwise indicated.
6. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in
asphalt-paving mat.
B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser width are
required.
1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap
previous strips. Complete a section of asphalt base course before placing asphalt surface course.
C. Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to remove

excess material forming high spots. Fill depressions with hot-mix asphalt to prevent segregation of mix;

use suitable hand tools to smooth surface.

3.4 JOINTS

A. Construct joints to ensure a continuous bond between adjoining paving sections. Construct joints free of

depressions with same texture and smoothness as other sections of hot-mix asphalt course.

1. Clean contact surfaces and apply tack coat to joints.
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches.
3. Offset transverse joints, in successive courses, a minimum of 24 inches.
4. Construct transverse joints as described in Al MS-22, "Construction of Hot Mix Asphalt
Pavements."
5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
6. Compact asphalt at joints to a density within 2 percent of specified course density.
3.5 COMPACTION
A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive

displacement. Compact hot-mix paving with hot, hand tampers or vibratory-plate compactors in areas

inaccessible to rollers.

1. Complete compaction before mix temperature cools to 185 deg F.

HOT-MIX ASPHALT PAVING 321216 - 4



WAYNE STATE UNIVERSITY PETER BASSO ASSOCIATES, INC.
C & IT Chiller Replacement PBA Project No. 2012.0389.00
Installation Bid Pack Addendum 5
WSU Project No. 193228857

3.6

3.7

February 18, 2013

Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints and outside edge.
Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.
Correct laydown and rolling operations to comply with requirements.

Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt
is still hot enough to achieve specified density. Continue rolling until hot-mix asphalt course has been
uniformly compacted to the following density:

1. Average Density: 96 percent of reference laboratory density according to AASHTO T 245, but not

less than 94 percent nor greater than 100 percent.

2. Average Density: 92 percent of reference maximum theoretical density according to
ASTM D 2041, but not less than 90 percent nor greater than 96 percent.

Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.

Edge Shaping: While surface is being compacted and finished, trim edges of pavement to proper
alignment. Bevel edges while asphalt is still hot; compact thoroughly.

Repairs: Remove paved areas that are defective or contaminated with foreign materials and replace with
fresh, hot-mix asphalt. Compact by rolling to specified density and surface smoothness.

Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.

Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

INSTALLATION TOLERANCES
Thickness: Compact each course to produce the thickness indicated within the following tolerances:

1. Base Course: Plus or minus 1/2 inch.
2. Surface Course: Plus 1/4 inch, no minus.

Surface Smoothness: Compact each course to produce a surface smoothness within the following
tolerances as determined by using a 10-foot straightedge applied transversely or longitudinally to paved
areas:

1. Base Course: 1/4 inch.
. Surface Course: 1/8 inch.
3. Crowned Surfaces: Test with crowned template centered and at right angle to crown. Maximum

allowable variance from template is 1/4 inch.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified independent testing and inspecting agency to perform field
tests and inspections and to prepare test reports.

1. Testing agency will conduct and interpret tests and state in each report whether tested Work complies
with or deviates from specified requirements.

Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of
replaced or additional work with specified requirements.

Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined according to
ASTM D 3549.
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D. Surface Smoothness: Finished surface of each hot-mix asphalt course will be tested for compliance with
smoothness tolerances.

E. In-Place Density: Testing agency will take samples of uncompacted paving mixtures and compacted
pavement according to ASTM D 979.
1. Reference maximum theoretical density will be determined by averaging results from four samples

of hot-mix asphalt-paving mixture delivered daily to site, prepared according to ASTM D 2041, and
compacted according to job-mix specifications.

2. In-place density of compacted pavement will be determined by testing core samples according to
ASTM D 1188 or ASTM D 2726.

a. One core sample will be taken for every 1000 sq. yd. or less of installed pavement, with no
fewer than 3 cores taken.
b. Field density of in-place compacted pavement may also be determined by nuclear method

according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726.
F. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that

it does not comply with specified requirements.

END OF SECTION 321216
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