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GENERAL TERMS & CONDITIONS
REQUEST FOR QUOTATION (RFQ) AND REQUEST FOR PROPOSAL (RFP)

1. Awards will be made in the best interest of the State of West Virginia.

2. The State may accept or reject in part, or in whole, any bid.

3. Prior to any award, the apparent successful vendor must be properly registered with the Purchasing Division
and have paid the required $125 fee.

4. All services performed or goods delivered under State Purchase Order/Contracts are to be continued for the
term of the Purchase Order/Contracts, contingent upon funds being appropriated by the Legislature or otherwise
being made available. In the event funds are not appropriated or otherwise available for these services or goods
this Purchase Order/Contract becomes void and of no effect after June 30.

5. Payment may only be made after the delivery and acceptance of goods or services.

6. Interest may be paid for late payment in accordance with the West Virginia Code.

7. Vendor preference will be granted upon written request in accordance with the West Virginia Code.

8. The State of West Virginia is exempt from federal and state taxes and will not pay or reimburse such taxes.

9. The Director of Purchasing may cancel any Purchase Order/Contract upon 30 days written notice to the seller.

10. The laws of the State of West Virginia and the Legislative Rules of the Purchasing Division shall govern the
purchasing process.

11. Any reference to automatic renewal is hereby deleted. The Contract may be renewed only upon mutual written
agreement of the parties. :

12. BANKRUPTCY: In the event the vendot/contractor files for bankruptcy protection, the State may deem
this contract null and void, and terminate such contract without further order. '

13. HIPAA BUSINESS ASSOCIATE ADDENDUM: The West Virginia State Government HIPAA Business Associate
Addendum (BAA), approved by the Attorney General, is available online at www.state.wv.us/admin/purchase/vre/hipaa.html
and is hereby made part of the agreement provided that the Agency meets the definition of a Cover Enlity
(45 CFR §160.103) and will be disclosing Protected Health Information (45 CFR §160.103) to the vendor.

14. CONFIDENTIALITY: The vendor agrees that he or she will not disclose to anyone, directly or indirectly, any such
personally identifiable information or other confidential information gained from the agency, unless the individual who is
the subject of the information consents to the disclosure in writing or the disclosure is made pursuant to the agency's
policies, procedures, and rules. Vendor further agrees to comply with the Confidentiality Policies and Information
Security Accountability Requirements, set forth in http /fwww.state wv.us/admin/purchase/privacy/notice Confidentiality.pdf.

15. LICENSING: Vendors must be licensed and in good standing in accordance with any and all state and local laws and
requirements by any state or local agency of West Virginia, including, but not limited to, the West Virginia Secretary
of State's Office, the West Virginia Tax Department, and the West Virginia Insurance Commission. The vendor must
provide all fnecessaty releases to obtain information to enable the director or spending unit to
verify that the vendor is licensed and in good standing with the above entities.

16. ANTITRUST: In submitting a bid to any agency for the State of West Virginia, the bidder offers and agrees that
if the bid is accepted the bidder will convey, sell, assign or transfer to the State of West Virginia all rights, title and interest
in and to all causes of action it may now or hereafter acquire under the antitrust laws of the United States and the State of
West Virginia for price fixing and/or unreasonable restraints of trade relating to the particular commodities or services
purchased or acquired by the State of West Virginia. Such assignment shall be made and become effective at the time the
purchasing agency tenders the initial payment to the bidder. '

| certify that this bid is made without prior understanding, agreement, or connection with any corporation, firm, limited
liability company, partnership, or person or entity submitting a bid for the same material, supplies, equipment or
services and is in all respects fair and without collusion or Fraud. | further certify that | am authorized to sign
the certification on behalf of the bidder or this bid. ‘ :

INSTRUCTIONS TO BIDDERS
1. Use the quotation forms provided by the Purchasing Division. Complete all sections of the quotation form.

2. Items offered must be in compliance with the specifications. Any deviation from the specifications must be clearly
indicated by the bidder. Alternates offered by the bidder as EQUAL to the specifications must be clearly
defined. A bidder offering an alternate should attach complete specifications and literature to the bid. The
Purchasing Division may waive minor deviations to specifications.

3. Unit prices shall prevail in case of discrepancy. All quotations are considered F.O.B. destination unless alternate
shipping terms are clearly identified in the quotation.

4. All quotations must be delivered by the bidder to the office listed below prior to the date and time of the bid
opening. Failure of the bidder to deliver the quotations on time will result in bid disqualifications: Department of
Administration, Purchasing Division, 2019 Washington Street East, P.O. Box 50130, Charleston, WV 25305-0130

5. Communication during the solicitation, bid, evaluation or award periods, except through the Purchasing Division,
is strictly prohibited (W.Va. C.S.R. §148-1-6.6).

Rev. 11/09/11




State of West Virginia
Department of Admini
Purchasing Division

stration

2019 Washington Street East
Post Office Box 50130

HFG NUMBER - -

Request for
Quotation

GSD126419

_ ADDRESS COHBRESPONDENCE TO ATTENTION OF: .

PAGE -

RIS

TA FERRELL

K
Charleston, WV 25305-0130 J04-558-250¢
_*709043406 304-346-0549 _—
CASTO TECHNICAL SERVICES INC " |DEPARTMENT OF ADMINISTRATION
v|540 LEON SULLIVAN WAY g GENERAL SERVICES DIVISION
i |PO BOX 627 | |BUILDING 11 CHILLER PLANT
o |CHARLESTON WV 25322 +|218 CALIFORNIA AVENUE
R O |CHARLESTON, WV
5 | 25305 304-558-2317
. DATEPRINTED . - TERMS OF SALE - SHIPVIA. CriFOB . FREIGHTTERMS. =
11/23/2011
BID OPENING DATE: 12/20/2011 BID OPENING TIME 01 30PM

e

i OUANTITY ‘: :

FOAT
NO.

ITEM NUMBEH :

AMOUNT

T O n

HH =2 Ha OO0 nd S jesl

RO A s N ®)

(= e =

O CONTACT BHEHTWEEN
ERMITTED WITHOUT
TATE BUYER.

HE BID. THE STAT
AS BEEN RELHASED.
XHIBIT 5

EST VIRGINIA CODH
ION FOR A PUBLIC
EQUIRES EACH
UBMIT AT THE
HE BID. THE
UST BE SIGNED AND
F THE VENDOR
LE 1D, CHAPTER 2]
O SUBMIT THE
HE BID SHALL

SAME

OTICE TO PRJOCEED:
ITHIN (30)

S RECEIVED.
O PROCEED T(Q

THE
THE

ANCELLATION: THE
IGHT TO CAN(CEL TH
OTICE TO THE
UPPLIED ARE [OF AN
ERE IN.

AGE RATES:

HE HIGHER OF THE

VIOLATION

ONTACT FOR ANY AND ALL

VENIOOR TH
ENCLJQSED [
'S CQMPLIA
SIGNED DR
RESULT IN

JALENOAR DA
AGEN(

VENOOR IH

ITH THE SPE(QIFICATIONS

ATES AS ESTABLISHED F(Q
O WEST VIRGINIA (ODE 21-5A, ET, SEQ. (

THE
THE E

E BUY

21-1
IMPR(

TIMH
SUBM

OF T

THI]

SUCC%

DIRHE
IS Cg

INFH

THE CONTRA(CQTOR OR SUBCONTRA

U.S.

NCE WITH THE PR(Q

VENDOR AND THE A
XPRESS WRITTEN (
MAY RESULT IN K
ER LISTED ABOVE
INQUIRIES AFTER

D-5 PROVIDES THA
VEMENT CONSTRUCT
AT SUBMITS A BIL
AN AFFIDAVIT OF
RUG-FREE WORKPLA
ITTED WITH THE B

HE WEST VIRGINIA
UG-FREE WORKPLAQ
DISQUALIFICATIQC

S CONTRACT IS TQ
YS AFTER THE NOT
Y WILL ISSUE A W
SSFUL VENDORS.

CTOR OF PURCHASI
NTRACT IMMEDIATH
THE MATERIALS Q
RIOR QUALITY OR
OF THE BID AND

DEPARTMENT OF LA
R KANAWHA COUNTY]

GENCY IS
ONSENT OF THE
EJECTION OF
IS THE SOLE
THIS RFQ

T: ANY SOLICITA-
ION CONTRACT
FOR THE WORK T
COMPLIANCE WITH
CE AFFIDAVIT
ID AS EVIDENCE
VISIONS OF ARTI-
CODE. FAILURE
E AFFIDAVIT WIT
N OF SUCH BID.

BE PERFORMED
ICE TO PROCEED
RITTEN NOTICE

NG RESERVES THE
LY UPON WRITTEN
R WORKMANSHIP
DO NOT CONFORM
CONTRACT

CTOR SHALL PAY
BOR MINIMUM WAGE
, PURSUANT
PREVAILING

SEE REVERSE SIDE FOR TERMS AND CONDIT[ONS

SIGNATURE

TELEPHONE

TITLE

FEIN

ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'




nouzm<

[

*709043406

State of West Virginia
Department of Administration
Purchasing Division
2019 Washington Street East
Post Office Box 50130
Charleston, WV 25305-0130

304-346-0549
CASTO TECHNICAL SERVICES INC

540 LEON SULLIVAN WAY

PO BOX 627

CHARLESTON WV 25

322

. BFQ NUMBER

Request for
Quotation

GSD126419

- PAGE
2

. ADDRESS CORRESPCNDENCE TOATTENTIONCE: .

304 -

HRISTA FERRELL

558-2596

o= T—ITw-

25

305

DEPARTMENT OF ADMINISTRATION
GENERAL SERVICES DIVISION
BUILDING 11 CHILLER PLANT
218 CALIFORNIA AVENUE
CHARLESTON, WV
304-558-2317

DATE PRINTED

__TEHMSOESALE_

. SHIPVIA

)

i FREIGHT TERMS

11/23/2011

BID OPENING DATE:

LINE

QUANTITY

12/20/2011

uop

" CAT.
NO.

ITEMNUMBER

BID OPENING TIME

ST UNIT PRICE

01:30PM

 AMOUNT

HE BIDDER If
OMPLETED THHE
HEET., THE H

\IDDITION, WE
HETR E-MATIL

Hoo s 0 oMy sl

L, POTENTIAIL
HE STARTING
ATE, BUT PR]
ORTION OF TH

ORTION OF TH
F' THE PRE-BI]
I TTENDANCE SH

b o= WL w B s O e B >

ECHNICAL QUE
E SUBMITTED
[TRGINIA STAT
115 OR VIA E

Il ns =

[

EADLINE FOR
\T THE CLOSE

>

(NY TECHNICAE
ORMAL WRITT

O =

nr il s IO M= =

Y PURCHASTING

URCHH
ILL NOT ASSUME AN
ATILURE TO CQOQMPLET
REQUH
ADDRH

TIME

OR T(
E PRH
IDDERS WHO ARRIVH
E PRE
D WIIL
EET.

STION
IN WR
E PURK
MATL

RESH
INF(

BIDI

QUES

ONSTIH
RMAT]
\SING
'Y RE{
'E THH
ST TH
SS AN

ERS A
FOR

» THE
-BID
AFTH
-BID,
L NOT

S CON
ITING
CHAS]
AT KH

ALL TECHNI
OF BUSINES

TIONS

N ADIJENDUN
IVISION AFTHR THH

DEAL

ERBAL COMMUNICATION:
HE VENDOR AND ANY
NCLUDING THAT MAOE AT
NLY INFORMATION ISSUEL
FQ SPECIFICATIONS
IS HINDING.

STAT

BY A

LE FOR ENSURING
ON REQUIRED ON T
DIVISION AND THH
PONSIBILITY FOR

PRE-BID ATTENDA
AT ALL POTENTIAIL
ID FAX NUMBER.

\RE REQUESTED TO
HE PRE-BID. BII
DISMISSAL OF THE
WILL BE PERMITTE
R CONCLUSION OF

BUT DURING ANY

BE PERMITTED TC

ICERNING THIS SOL
¢ TO KRISTA FERRE
NG DIVISION VIA
lISTA.S . FERRELL@W

CAL QUESTIONS IS
S.

RECEIVED WILL H
TO BE ISSUED BY
LINE HAS LAPSED.

ANY VERBAL COMMU
E PERSONNEL IS N
THE MANDATORY PR

IN WRITING AND
(N OFFICIAL WRITT

\INCE SHEET.

THEY HAVE

HE ATTENDANCE
STATE AGENCY

A BIDDER-S

IN

BIDDERS INCLUD

ARRIVE PRIOR TO
DERS WHO ARRIVE
TECHNICAL

D TO SIGN IN.

THE TECHNICAL
SUBSEQUENT PART
SIGN THE

ICITATION MUST
LL IN THE WEST
FAX AT 304-558-
V.GOV.

12/09/2011

E ANSWERED BY
THE PURCHASING

NICATION BETWEE
OT BINDING,
E-BID MEETING.
ADDED TO THE
'EN ADDENDUM

SIGNATURE

TELEPHONE

TITLE

FEIN

ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'




State of West Virginia Request for 2. AFQ NUMBER .. PAGE
Department of Administration  Quotation GSD126419 4
Purchasing Division
I%o 1 ?(\)J\flfgshiggtogo?léget East . ADDRESS CORRESPONDENCE TO ATTENTION OF:
galfute ox KRISTA FERRELL
Charleston, WV 25305-0130 04-558-2596
—*709043406 304-346-0549 —
CASTO TECHNICAL SERVICES INC " |DEPARTMENT OF ADMINISTRATION
v (540 LEON SULLIVAN WAY a GENERAL SERVICES DIVISION
E PO BOX 627 1 [BUILDING 11 CHILLER PLANT
B CHARLESTON WV 25322 § 218 CALIFORNIA AVENUE
R 0 |CHARLESTON, WV
5 25305 304-558-2317
DATEPRINTED _ TERMSOFSAE | ~  sHPVIA - | .. Fos - | . FREIGHTTERMS
11/23/2011
BID OPENING DATE: 12/20/2011 BID OPENING TIME 01:30PM
: : vop | CAT. ol uNteRIcE L AMOUNT

UNE

QUANTITY uop

ol

WAGE RATES AHPLY T

R IN ANY AMERICAN

A
I
REQUIRED BY STATE
q
B THIS

ERTAINING TO

ORKERS'
CERTIFICATE

COMBENSAT
FROM

ALL OF THE ITEMS (
COF THIS CONTRACT:

XX) INSURANQE: 9
' COMMERCIAIL{ GENH
SSUANCE OF CONTRA

QHHQ ~

O THI]S PROJECT)

INST
CONTIRACT ARE HEREBY

ION:
WORKERS'

HECKED BELOW WILL BE

RAL ILTABILITY INSURAN
CT. |UNLESS OTHERWISH

RBITRATION: | ANY |REFERENCES MADE TO ARBITRATION OR
NTEREST FOR |PAYMENTS DOUE (EXCEPT FOR ANY INTEREST
LAW) |CONTAINED IN THIS CONTRACT

ITUTE OF ARCHITHCTS DOCUMENTS
DELETED,

VENDOR IS REQUIRED TO PROVIDE
COMPENSATION IF SUCCESSFUL.,

A REQUIREMENT

UCCESSFUL VENDOR SHALL FURNISH PROOF
CE PRIOR TO
SPECIFIED IN

' INSURANCE

SUCCESSHFUL VENDOR SHALL
SK INSURANCE IN
FF THE CONTRACT.

OF THE TOTAL AMOUNT OF
THE |[STATE OF WEST VIRGINIA, SHALL BE X
THE SUCCESSFUL g \37,
BOND AND LABOR/ e
THE CONTRACT.
CERTIFIED CHECK
EDIT, OR BOND FURNISHED BY A
BUSINESS IN THE
EDIT SUBMITTED
FOR PROJECTS
HECKS ARE NOT
PERFORMANCE

e

HE BID DOCUMENTS,| THE MINIMUM AMOUNT O
OVERAGE REQUIRED |[IS $1{,000,000.00.

(( ) BUILDERS| RISK INSURANCE:

FlURNISH PROOF OF BUILDERS RISK - ALL RI
AN AMOUNT EQUAL TQ 100% OF THE AMOUNT O
(XX) BONDS: [FIVE [PERCHEHNT (5%)

THE BID PAYABLE TO

SUBMITTED WI EACH BID AS A BID BOND.

BIIDDER SHALL ALSQO [FURNISH A PERFORMANCE
MATERIAL BOND| FOR [100% OF THE AMOUNT OF
BONDS MAY BE [PROVIDED IN THE FORM OF A

IRREVOCABLE LETTER OF

SOLVENT SURET)Y COMPANY IAUTHORIZED TO DO
STATE OF WEST| VIRGINIA. A LETTER OF CR|
IN LIEU OF A [BOND WILL ONLY BE ALLOWED

UNDER $100,000. PERSONAL OR BUSINESS (|
ACCECPTABLE IN LIEU OF [THE 5% BID BOND,

SIGNATURE

TELEPHONE

‘.DATE lHl‘l‘.‘l“l

TITLE

FEIN

ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'




State of West Virginia
Department of Administration
Purchasing Division

2019 Washington Street East
Post Office Box 50130

Request for
Quotation

. RFQNUMBER. . = .. PAGE

GSD126419 5

~..ADDRESS CORRESPONDENCE TOATTENTIONOF:. .. -

KRISTA FERRELL
C V 25305-0130
harleston, W 01 404-558-259¢
——*709043406 304-346-0549 .
CASTO TECHNICAL SERVICES INC |DEPARTMENT OF ADMINISTRATION
g 540 LEON SULLIVAN WAY g GENERAL SERVICES DIVISION
N |PO BOX 627 g BUILDING 11 CHILLER PLANT
g CHARLESTON WV 25322 T-218 CALIFORNIA AVENUE
R O [CHARLESTON, WV
: : 25305 ) 304-558-2317
DATE PRINTED - TERAMS OF SALE SH'IP_VJ_A S FOB e Fa'a;_a‘mjfr_gajr@s‘ o
11/23/2011
BID OPENING DATE: 12/20/2011 _ BID OPENING TIME  01:30PM
LINE quanTiTy | uop | GAT | iremNuMBER o UNITPRIGE T ANGUNT
BOND, OR LABQR ANI] MATERIAL BOND.
) MAINTENANCE BOND: A TWO (2) YEAR |[MAINTENANCE BOND

(JOVERING THE |ROOFING SYSTEM WILL BE A R
THE SUCCESSFUL VENDOCR.

REV. 11/00

HXHIBIT 7

OOMESTIC ALUMINUM, GLAYS & STEEL IN PUE
HROJECTS

IN ACCORDANCH WITH WEST VIRGINIA CODE 5
SEQ., EVERY (ONTRACT FQR CONSTRUCTION,
ALTERATION, REPATR, IMEROVEMENT OR MAIN
HUBLIC WORKS,| WHERE THE COST IS MORE TH
IN THE CASE (F STHEL ONLY, WHERE THE C{
MORE THAN $50,000 [OR WHERE MORE THAN 10
STEEL ARE REQUIREDN, THE STATE WILL ACCH
QLASS, OR STHEL PRODUCTS PRODUCED IN TH
IN ADDITION, |[ITEMS

FIOR USE AT THE SITE OF

DOOMESTIC ALUMINUM,

THE PRODUCT IS LESS THAN $50,000 OR LESS THAN 10,000
=

FIOREIGN MADE
CCEPTED ONLY]|
O BE UNREASONABLH,
0% OR MORE HIGHER
RODUCTS. IF THE
IRODUCTS TO BE SUPPLIED
ABOR SURPLUS| AREA", AS
EPARTMENT OF

ALUMINUM,

THAN

O 0grgn 4

OF MACHINERY OR EQUIPMENT PURCHASED
PUBLIC WORKS SHALL BE MADE OF
GLASS OR STEEL, UNLESS THE COST OF

OUNDS OF STHEL AﬁE USHD IN PUBLIC WORKS PROJECTS.

GLASS OR STEEL PFRODUCTS MAY BE
IF THE CQOST OF DOMESTIC P
SUCH COST
THE BID PRICE F
DOMESTIC ALUMINUM, GL
OR PRODUCED IN
DEFINED BY THE
LABQR, FOREIGN PRODUCTS M

IS UNREA

AN $50,000 AND,

EQUIREMENT OF

LIC WORKS

=19=1 ET.,
RECONSTRUCTION,
TENANCE OF

ST OF STEEL IS
, 000 POUNDS OF
PT ONLY ALUMINUM
E UNITED STATES.

RODUCTS IS FOUN
SONABLE IF IT IS
OR FOREIGN MADE
ASS OR STEEL

A "SUBSTANTIAL
UNITED STATES

AY BE SUPPLIED

~ OEE AEVERGE SIDE FOR TGRS AND GONDITIONS

SIGNATURE

TELEPHONE

[DATE

TITLE

FEIN

ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'




—*709043406 304-346-0549

State of West Virginia Request for - AEQNUMBER 2 PROE
Department of Administraton Quotation GSD126419 6
Purchasing IDivision
%0 1 ?g\l"gsh Iggtogoiiarget East — ADDRESS CORRESPONDENGE TO ATTENTION OF:
ost Office Box
KRISTA FERRELL
Charleston, WV 25305-0130 Rl Mg

noozm<

" |CASTO TECHNICAL SERVICES INC

540 LEON SULLIVAN WAY

PO BOX 627
CHARLESTON WV 2

5322

|CHAR
25

LESTON, WV
305

TWDEPARTMENT OF ADMINISTRATION
ﬁ GENERAL SERVICES DIVISION

é BUILDING 11 CHILLER PLANT

¢ 218 CALIFORNIA AVENUE

o

304-558-2317

~ DATE PRINTED

(TERMIORSALE. 0

sHeVIA e

FOBR: b

FREIGHT TERMS *

11/

23/2011

12/20/2

011

BID O

PENING TIME

01 30PM

BID OPENING DATE:

LNE |

QUANTITY

uop

CAT.~
NO.

|TEMNUMBER e

e UNITPRICE

T AMOUNT .

NLY IF DOMES
RICE THAN TH

O

F, PRIOR TO
ROVISIONS, T
ETERMINES TH
LUMINUM, GLA
HAN THE LOWH
FFICE MAY RE
EDUCTION IN
LL VENDORS M
UPPLYING FOR

Ry oM~ I =-Mwlv B

=

EV. 3/88

BXHIBIT 9

NOTICE FOR IS
P

THE ARCHITECT
TO ABIDE BY T
CONSTRUCTION

(L) THE ARCH
D A LIST OF
D SPECIFICH
D LIST SHAIL
RCHASING DI
SEND A COPY O
ICH THE CON|

(2) THE BUYE
INTERESTED PA|

HEAE O
E FOR

THE A
HE SH
AT TH
SS OR
ST BI
QUEST]
THE I
UST T
EIGN

SUAN(Q

ROJECT ADDENDA

/ENGI
HE FO
PROJHE

ITECT
ALL
TIONS
L, BE
VISIO
E THE
TRACT]

R SHA
RTIES

ANY|

RODU(
EIGN

WARD
ENDIN
ERE H
STEH
D DOM
, IN
OWEST
NDICHA
IALUMT]

E & A

INEER
LLOWI
CT AD

/ENGT
PARTI
FOR
FORWA
N. T
ADDH
IS T

LL SE
AND,
ADDE

TS ARE 30% OR MO
MADE PRODUCTS.

OF A CONTRACT UN
G OFFICER OF THH
XISTS A BID FOR
L THAT IS REASON
ESTIC PRODUCTS,
WRITING, A REEVA
BID FOR SUCH DO
TE IN THEIR BID
NUM, GLASS OR ST

CKNOWLEDGEMENT O

AND/OR AGENCY SH
ING SCHEDULE IN I
DENDA FOR STATE

NEER SHALL PREPA
ES THAT HAVE PRO
THE PROJECT.
RDED TO THE BUYE
HE ARCHITECT/ENG

SSUED.

IND THE ADDENDUM
IF NECESSARY, E

RE HIGHER IN

DER THE ABOVE
SPENDING UNIT
LIKE FOREIGN
ABLE AND LOWER
THE SPENDING
LUATION AND
MESTIC PRODUCTS.
IF THEY ARE

EEL.

F CONSTRUCTION

ALL BE REQUIRED
SSUING
AGENCIES:

RE THE ADDENDUM
CURED DRAWINGS

THE ADDENDUM

R IN THE STATE
INEER SHALL ALS

NDUM TO THE STATE AGENCY FOR

O ALL
XTEND THE BID

INDUM SHOULD BE RECEIVED BY THE

PENING DATE.

.SEE REVERSE SIDE FOR TERMS AND CONDITIONS

SIGNATURE

TELEPHONE

TITLE

FEIN

ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'



State of West Virginia ReqUESt_ for
Department of Administration Quotation
Purchasing Division

2019 Washington Street East

Post Office Box 50130

Charleston, WV 25305-0130 KRISTA FERRELL
04-558-2596

— *709043406 304-346-0549 =)
CASTO TECHNICAL SERVICES INC | DEPARTMENT OF ADMINISTRATION
¥| 540 LEON SULLIVAN WAY S| GENERAL SERVICES DIVISION
K| PO BOX 627 5 | BUILDING 11 CHILLER PLANT
5| CHARLESTON WV 25322 1| 218 CALIFORNIA AVENUE
R ©| CHARLESTON, WV
- .| 25305 304-558-2317
_DATEPRINTED . | ~ = TERMSOFSALE = | = SHPVIA 770 | .0 ~FOB .~ | . [ FREIGHTTERMS
11/23/2011
BID OPENING DATE: 12/20/')011 _BTD npp]\]T]\](" F]"TM]:- __ ”.l'.?O.P.M_.__ _
SomNE b QUANTITY. - uop. Sl ?F"“:':-f TEMNUMBER ~ | ‘__NITPRICE qa
BUYER WITHIN|FOURTEEN (14) DAYS PRIOR TO THE BID
DPENING DATE
3) ALL ADDENDA $HOULD BE FORMALLY ACKNOWLEDGED BY ALL
IDDERS AND| SUBMITTED TO THE STATE PURCHASING
IVISION, THE |SAME| RULES AND REQULATIONS
HAT APPLY |[TO "THE OQRIGINAL BIDDING DOCUMENT
HALL ALSO AFPLY TO AN|ADDENDUM DOCUMENT. THE ONLY
XCEPTION MAY BE FOR AN ADDENDUM THAT IS ISSUED FOR THE
OLE PURPOSE |OF CHANGING A BID OPENING |TIME AND/OR
ATE
EV. 11/96
XHIBIT 10
DENDUM ACKNOWLELNGEMENT
HEREBY ACKNOWLENGE RECEIPT OF THE FOILLOWING CHECKED
DDENDUM (S) AND HAVE MADE THE NECESSARY REVISIONS TO
Y PROPOSAL, |PLANY AND/OR SPECIFICATION, ETC.
DDENDUM NOS.|:
i %
5 'V
W
3 s B rale 5.8 5
N
4 IR VS
,T.',f‘ |
5 oY
I| UNDERSTAND [THAT FAILURE TO CONFIRM THE RECEIPT OF TH
i Cioocoonoooew 0 SEE REVERSE SIDE FOR TERMS AND CONDITIONS - T
L e e Ablidinhd -
TITLE FEIN ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'



State of West Virginia
Department of Administration
Purchasing Division

2019 Washington Street East
Post Office Box 50130
Charleston, WV 25305-0130

Request for
Quotation

. BFQNUMBER @ .. .. . .PAGE

GSD126419 8

. - .ADDRESS COHRESPONDENCE TOATTENTIONOFE: . ..

KRISTA FERRELL
B04-558-2596

— *709043406 304-346-0549 —
“| CASTO TECHNICAL SERVICES INC .| DEPARTMENT OF ADMINISTRATION
v| 540 LEON SULLIVAN WAY ﬁ GENERAL SERVICES DIVISION
E PO BOX 627 é BUILDING 11 CHILLER PLANT
8 CHARLESTON WV 25322 171218 CALIFORNIA AVENUE
R O| CHARLESTON, WV
: ] 25305 304-558-2317
. DATE PRINTED SO TERMSOFSALE o] & o SHIPVIA S e OB, ol FREIGHTTERMS - . @
11/23/2011
BID OPENING DATE: 2/20/2011 BID OPENING TIME 01:30PM
COUNE | Cauantmy | uop | CAT L ireMNUMBER o UNIT PRIC o AMOUNT

ADDENDUM (S) MAY BE

T

REPRESENTATIQON MADE OR

4TATE MUST BE LICHENSED.
LICENSING BOARD I9
I ICENSE. APELICA@IONS
MADE BY CONTACTING THE
JAPITOL COMPLEX, BUILDING 3,
45305. TELEHHONE{ (304)

HROSPECTIVE BIDDER

ODICENSE NUMBER ON |THEIR BID.

BIDDER TO COMPLETH:

CAUSE FOR REJECTION

VENDOR MUST CLEARLY UNDERSTAND THAT ANY VERBAL
ASSUMED TO BE MADE DURING ANY
ORAL DISCUSSION HELD BETWEEN VENDOR'S
AND ANY STATE PER$ONNEL IS NOT BINDING

INFORMATION ISSUED IN WRITING AND ADDED TO THE
SPECIFICATIONS, BY|AN OFFICIAL ADDENDUM|IS BINDING.
. Y | ’ ! .‘? ("J 3 —
s~ ot LAl R S SIGNATURE
"I.\.l,,‘ - 2 7/ 1 / g <
LASTO. . TEROHM (CAL) . sERUICE S, . coMpany
RN P P (| ¥ R DATE
REV. 11/96

CONTRACTORS LICENSE

WEST VIRGINIA STATE CODE 21-11-2 REQUIRES THAT ALL
RERSONS DESIRING TO PERFORM CONTRACTING
THE WEST VIRGINIA CONTRACTORS
EMPQWERED TO ISSUE THE CONTRACTORS

FOR A CONTRACTOHS LICENSE MAY BE
WEST VIRGINIA DIVISION OF LABOR
ROOM 319,
558-7890.

WEST VIRGINIA STATE COOE 21-11-11 REQUIRES ANY
TO INCLUDE THE CONTHACTORS

OF THE BIDS.

REPRESENTATIVES
ONLY THE

WORK IN THIS

CHARLESTON, WV

SIGNATURE

TELEPHONE

TITLE

FEIN

ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'




State of West Virginia
Department of Administration
Purchasing Division

2019 Washington Street East
Post Office Box 50130
Charleston, WV 25305-0130

*709043406 304-346-0549
CASTO TECHNICAL SERVICES INC
540 LEON SULLIVAN WAY

PO BOX 627

CHARLESTON WV 25322

Request for
Quotation

o B R T, S

e AEQNUMBER e

S PAGE =2

GSD126419 9

.- -ADDRESS CORRESPONDENCE TOATTENTIONOF: .~ =

KRISTA FERRELL
304-558-2596

DEPARTMENT OF ADMINISTRATION
GENERAL SERVICES DIVISION
BUILDING 11 CHILLER PLANT
218 CALIFORNIA AVENUE
CHARLESTON, WV

25305 304-558-2317

.. DATE PRINTED

| TERMSOFSALE | o

LSHIPVIA

ol

“11/23/2011

BID

01 30PN

BID OPENING DATE:

2/20/2011 —
Aiusp ] CAT ]

auwrry ©

OFENING [IME.

A

CONTRACTORS WAME: | (/1]

CONTRACTORS LICEN$E NO

A PURCHASE ORDER/(ONTRACT

'HE WEST VIRGINIA
\ND REGULATIQNS,
'HE "REQUEST

STATH

FOR QUOTATION"

o B s W L W
B — g

PROCUREMENT .

\WNY OTHER SOURCE,
)R ALTERS THH
ESCRIBED IN
FFECT.

THE ABOVE

[ O O W o~ T

ANKRUPTCY :

ONTRACT NULI} AND |{VOID,
ITHOUT FURTHER ORDER.

=S 0O mm

=

EV. 5/2009

NOTICE
A SIGNED BID MUST

DEPARTMENT OF
PURCHASING DIVISION

ADMINISTRATION

------------

THE SUCCESSFUL BIDDER WILL BE REQUIRED
TOPY OF THEIR CONTRACTQRS LICENSE PRIOR TO ISSUANCE OF

APPLICABLE LAW

CODE, PURCHASING DIVISION RULES
AND T%E INFORMATION PROVIDED IN

ISSUED BY THE PURCHASING
IVISION IS THE SQLE AUYTHORITY GOVERNING THIS

(INY INFORMATION PROVIDED IN SPECIFICATION MANUALS, OR
VERBAL OR WRITTEN, WHICH CONTRADICTS
INFQRMATION PROVIDED FROM
PARAGRAPH IS VOID AND OF NO

IN THE EVENT THE VENDOR/CONTRACTOR FILES
OR BANKRUPT(Y PRQTECTION, THE STATE MAY DEEM THE
AND TERMINATE SUCH CONTRACT

BE SUBMITTED TO:

TO FURNISH A

THE SOURCES AS

S.IGI‘NATUHE R R R

TELEPHONE

DATE

TITLE

FEIN

ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'




State of West Virginia
Department of Administration
Purchasing Division

2019 Washington Street East
Post Office Box 50130
Charleston, WV 25305-0130

Request for
Quotation

Lo AFQNUMBER co s  PAGE

GSD126419 10

DRESS CORRESPONDENCE TO AT

KRISTA FERRELL

CUULNETT |0 quaNmTy iR

Mo b

304-558-2596

— *709043406 304-346-0549 B

| CASTO TECHNICAL SERVICES INC | DEPARTMENT OF ADMINISTRATION

¥| 540 LEON SULLIVAN WAY h| GENERAL SERVICES DIVISION

N| PO BOX 627 4| BUILDING 11 CHILLER PLANT

8| CHARLESTON WV 25322 7] 218 CALIFORNIA AVENUE

n ©| CHARLESTON, WV

] ] 25305 304-558-2317

- DATEPRINTED | = TERMSOFSALE GUROB ] FREIGHTTERMS. .
11/23/2011
BID OPENING DATE: 12/20/2011 BID OPENTING TIME __ 01-30PM

LiNg o Tyge |EGAT T e NUMBER NP = ‘ ;

BUILDING 15

CHARLES

$EALED BID

[t |

>.
<"1

fan T

'ONCERNING THIS QUOTE:
_j - /__/_J:‘L = _ﬁ ,'/ ’ [ :J_\_._'. .;' ¢

> 4 :,/35 g — §|* 1 e

2019 WAjBHINGTON STREET, EAST
[ON, WV 25305-0130

THE BID SHOULD CONTAIN|THIS INFORMATION ON THE FACE OF
THE ENVELOPE|OR THE BID MAY NOT BE CON$IDERED:

KRISTA FERRELL-FILE 21

BUYER:
REQ. NO.: GSD126420
BID OPENING DATE: 12/20/2011
BID OPENING TIME: 1:30 PM

FLEASE PROVIDE A FAX NUMBER IN CASE IT|IS NECESSARY
'O CONTACT YQU REGARDING YOUR BID:

LEASE PRINT |OR TYPE NAME OF PERSON TO |[CONTACT

e B e T T T T Jrpp

TELEPHONE — |oAtE ]

TITLE

FEIN

ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'




State of West Virginia General Services Division
Department of Administration GSD126419 Building 11 HVAC
Maintenance Service

REQUEST FOR QUOTATIONS

Bldg 11 HVAC Maintenance Service

Charleston, West Virginia

Location: West Virginia State Office Building
218 California Ave
Charleston, West Virginia 25301

For: State of West Virginia
General Services Division
1900 Kanawha Blvd; East
Charleston, West Virginia 25305

All inquiries for specification clarification shall be addressed to:

Krista Ferrell, Buyer Supervisor
Purchasing Division

P. O. Box 50130

Charleston, West Virginia 26305-0130
Telephone: (304) 558-2596

Fax: (304) 558-4115
Krista.S.Ferrell@wv.gov

The Acquisition and Contract Administration Section of the Purchasing Division “State”
for the West Virginia General Services Division is soliciting quotations to provide HVAC
Maintenance Service as specified in the attached documents in Building 11 located at
218 California Ave. in Charleston, West Virginia. This document is intended to
supplement information provided in the standard “Request for Quotation” and “General
Terms and Conditions” issued by the Purchasing Division for this project. Vendors
should carefully review all documents.

Méndatory Pre-Bid Meeting

A mandatory pre-bid conference will be held on 12/06/2011, at 10:00 am. Contractors
attending the meeting shall assemble in the conference room of Building 11. No parking
is provided for attendees by the Agency. See Purchasing Division Request for
Quotation for additional information.

Scope of Work:

The work consists of providing annual maintenance and cleaning of the chillers and
towers in Building 11 as specified by OEM service schedules and manufacturer's
recommendations. The Contractor shall also conduct testing to ensure the units are
returned fully operational. There are 5 Trane Chillers and 5 Marley Towers.
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State of West Virginia General Services Division
Department of Administration GSD126419 Building 11 HVAC
Maintenance Service

Chiller Serial Number Model Number
1. L99A00273 CVHF770
2. L99A00282 CVHF770
3. L99A00287 CVHF 128
4, |.99A00279 CVHF128
5. L99A00288 CVHF128

Work shall be conducted as a single project. Seventy-two (72) hours after award of the
Contract, the Contractor shall submit a schedule showing the commencement and
completion dates for each proposed area or subsystem. The schedule shall be
reviewed and approved by the Agency Project Manager prior to commencement of the
work. The Contractor shall coordinate the schedule around the Agency’s work
requirements.

Contractor shall furnish all materials, labor, and equipment necessary to complete all
work as indicated by these specifications. The intent is that the completed work consists
of the complete maintenance and cleaning of HVAC chillers and towers and units are
brought back to full operation in Building 11. Contractor shall furnish any incidental
work, materials, labor and equipment that are necessary to complete the work, even if
such incidental work is not explicitly included in the contract documents.

Any equipment or material contracted for prior to receipt of the signed purchase order
and written Notice to Proceed letter shall be at the Bidder's risk.

Documents:
This Request for Quotations also incorporates the attached documents:
1. The WV Purchasing Division “Request for Quotation" and “General Terms and
Conditions”.
2. Attachment A: Trane Manual
3. Attachment B: Marley Manual
4. Attachment C: Bid Form

Contract Period:

The Contract shall be substantially completed within Thirty (30) calendar days from the
issuance of the written Notice to Proceed. In accordance with the West Virginia State
Code 5A-3-4(8), vendor agrees that liquidated damages shall be imposed at the rate of
$250.00 per day for failure to complete the project within the contract period. This
clause shall in no way be considered exclusive and shall not limit the State or Agency's
right to pursue any other additional remedy to which the State or Agency may have legal
cause for action including further damages against the vendor.

Reference Requirement:
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State of West Virginia General Services Division
Department of Administration GSD126419 Building 11 HVAC
' Maintenance Service

Bidders shall supply, with their bid, at least three references indicating their capabilities
to perform such work. References shall include the name, location, and HVAC system
used in the building in addition to the name, address and telephone number of a contact
person with the building’s owner familiar with the work.

Qualifications:

The Contractor shall have the minimum qualifications outlined below to perform the
services specified under this Contract. The Contractor shall provide the Agency all
documentation of the qualifications in line 1 prior to award (see Bid Form and Section
labeled “Reference Requirement” above).

1. The Contractor must provide letters of reference for at least three (3)
distinct contracts documenting the successful completion of repair and
warranty services to pumps and chillers of the type currently serving
Building 11 equipment.

Work under this Contract may only be performed by a mechanic who has first provided
documentation of certifications and or licensure for the following:

1. Electricians- WV Master Electricians License

2. Plumbers- WV Master Plumbers License

3. HVAC- EPA 608 Certification and Apprentice Certification or
Completion of HVAC Vocational Program prior to

January 1, 2006

Definitions:

A. The “Agency” shall be defined as The Department of Administration, General
Services Division, State Capitol Complex, Building 1, Room MB-60,Charleston,
West Virginia 25305.

B. “Contractor” shall be defined as the successful bidder or vendor.

C. The “Contract” shall be defined as the binding agreement that is entered into
between the State of West Virginia and the Contractor to provide the services as
herein specified.

D. “Agency Representative” shall be defined as the person designated by the
Director of the General Services Division as having authority to act on behalf of
the General Services Division.

E. “Maintenance Service” shall be defined as the scheduled inspections and the
replacement of parts, components, and materials on HVAC equipment prior to
the failure or wear-out period of the parts, components or materials. The planned
inspections and replacements shall be in accordance with the equipment
manufacturer's specifications and recommendations.
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State of West Virginia General Services Division
Department of Administration GSD126419 Building 11 HVAC
Maintenance Service

F. “Holidays" shall be defined as days designated by W.Va. Code §2-2-1 as legal
holidays (i.e. new Year's Day, Martin Luther King's Birthday, President’s Day,
Memorial Day, West Virginia Day, Independence Day, Labor Day, Columbus
Day, Veteran's Day, Thanksgiving Day, Lincoln’s Day, Election Days, and
Christmas Day).

G. “Testing” shall be defined as a function test upon the completion of ordered
services to ensure equipment is returned to normal operating mode or to
determine if additional repairs are required.

Payment:

Invoices shall be submitted for payment (in arrears) and must include the following
information:

1. Invoice must include invoice date, service dates, FEIN number, complete
address of vendor and Master Contract number.

2. Invoices shall be mailed to the following address:
General Services Division
1900 Kanawha Bivd. E.
Building 1, Room MB-68

Attn: Business Manager
Charleston, WV 25305

All work shall be inspected and approved prior to payment.

Supplementary General Conditions:

A. The qualified Contractor shall satisfactorily perform all specified work outlined in the
Scope of Work and further described in the drawings, specifications or other
attachments. Authorization to perform the work described herein must be approved in
writing by issuance of the Notice to Proceed and signed by the Agency Representative.

B. The Contractor shall procure all necessary permits and licenses to comply with all
applicable laws, Federal, State, or municipal, along with all regulations, and ordinances
of any regulating body.

C. The relationship of the Contractor to the Owner shall be that of an independent
contractor and no principal-agent relationship or employer-employee relationship is
contemplated or created by the parties to this Contract. The Contractor as an
independent contractor is solely liable for the acts and omissions of its employees and
agents. The Contractor will be responsible for selecting, supervising, and compensating
any and all individuals employed pursuant to the terms of this contract. Neither the
Contractor nor any employees or sub-contractors of the Contractor will be deemed to be
employees for the State for any purposes whatsoever. The wages and salaries, taxes,
withholding payments, penalties, fees, fringe benefits, professional liability insurance
premiums, contributions to insurance and pension or other deferred obligations, and
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State of West Virginia General Services Division
Department of Administration GSD126419 Building 11 HVAC
Maintenance Service

licensing fees, etc., and the filing of all necessary documents, forms and returns
pertinent to all of the foregoing are the Contractor's responsibility.

D. The Contractor will hold harmless the State, and must provide the State and Agency '

with a defense against any and all claims including but not limited to the foregoing
payments, withholdings, contributions, taxes, social security taxes and employer income
tax returns. The Contractor will not assign, convey, transfer, sub-contract, or delegate
any of its responsibilities and obligations under this contract to any person, corporation,
partnership, association or entity without expressed written consent of the Agency.

E. Indemnification: The Contractor agrees to indemnify, defend, and hold harmless the
State and the Owner, their officers, and employees from and against (1) Any claims or
losses for services rendered by any subcontractor, person or firm performing or
supplying services, materials, or supplies in connection with the performance of the
Contract; (2) Any claims or losses resulting to any person or entity injured or damaged
by the Contractor, its officers, employees, or subcontractors by the publication,
translation, reproduction, delivery, performance, use, or disposition of any data used
under the Contract in a manner not authorized by the Contract, or by Federal or State
statutes or regulations; (3) Any failure of the Contractor, its officers, employees or sub-
contractors to observe State and Federal laws, including but not limited to labor and
wage laws. ‘

F. This contract will be governed by the laws of the State of West Virginia. The
Contractor further agrees to comply with the Civil Rights Act of 1964 and all other
applicable Federal, State, and local Government regulations.

H. The Contractor will pay any applicable sales, use, or personal property taxes arising
out of this contract and the transactions contemplated thereby. Any other taxes levied
upon this Contract, the transaction, or the equipment, or services delivered pursuant
hereto shall be borne by the Contractor. It is clearly understood that the State of West
Virginia is exempt from any taxes regarding performance of the scope of work of this
Contract. '

|. Contractor will be responsible for parts and materials as follows:

1) The Contractor will supply all tools, tool accessories, personal safety equipment,
and supplies necessary to execute the responsibilities of this Contract.
Contractor will be responsible for the removal and disposal of all waste and
debris from Owner's property as a result of performing this contract.

2) Contractor will be responsible for all mileage and travel costs, including travel
time, associated with the performance of this contract.

3) Unless greater warranties are specified elsewhere in this RFQ, the submittal of
this bid you shall include a minimum one (1) year labor and materials warranty on
all work performed.

J. Any work to be performed to successfully execute the terms of this Contract by a third
party or sub-contractor must be pre-approved by the Owner or their Representative or
Designee. All such work, after Owners approval, will remain the sole responsibility of the
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State of West Virginia General Services Division
Department of Administration GSD126419 Building 11 HVAC
Maintenance Service
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successful bidder/Contractor with regard to all labor, materials, fees associated with the
sub-contracting and any/all associated responsibilities. Under no circumstances will the
Contractor transfer responsibility for any work as described herein by a third party or
sub-contractor.

Bonds and Insurance:

Refer to Purchasing Division’s ‘Request for Quotation’ for requirements on bonding;
insurance; wage rates; “Foreign made aluminum, glass and steel in Public Works
Projects”, and other project requirements.

General Requirements:

Submittals: N/A

Project Closeout:

1. Final cleanup shall be completed prior to final acceptance.
2. Submit warranty documents to Agency Project Manager.
3. Perform final inspection with the Agency Project Manager.

Final Inspection:

The Final Inspection will be conducted by a Project Manager from the Agency.

Work found to be in accordance with the Contract Documents will be accepted as
complete for final acceptance. Unacceptable work, or work not in accordance with the
Contract Documents shall be removed, replaced, changéd or cleaned as required to
meet requirements of Contract Documents prior to final acceptance. Final Acceptance
does not waive or release Contractor to conform to the Contract Documents.

Final payment shall not be made until all work is finally accepted.
Limits of Work:
Work areas will be limited to those spaces required for access to the building.

Some interior space may be utilized for temporary (overnight) storage of equipment and
tools. Coordinate storage needs with the Agency Project Manager.

Agency facilities shall remain in use during this contract. Contractor shall work with the
Building Manager and Protective Services to coordinate the temporary access to work
areas and otherwise provide for the Contractor needs to complete work. Contractor
shall minimize disruption to building work areas and loading dock access.

Use of Facilities:

Contractor shall be permitted reasonable use of building utilities including power, water
and sanitary sewage disposal as required for conducting the work. Contractor shall



State of West Virginia General Services Division
Department of Administration GSD126419 Building 11 HVAC
Maintenance Service

coordinate the location of service connections or use of receptacles with the Building
Manager to avoid overloading existing circuits.

Contractor Schedule:

The Contractor shall provide the Agency Project Manager with an overall project
schedule within seventy-two (72) hours of Award of the Contract. The proposed project
schedule shall indicate areas to be worked. Where coordination or disruption of office
workspaces or occupants may be required, provide at least one week’s advance notice
prior to conducting work in those areas. Contractor shall adhere to schedule provided
and coordinate through the Agency Project Manager.

Waste Removal:

The Contractor shall be required to leave the work area clean upon completion of work
daily. Contractor shall make arrangements for the collection and disposal of
Contractor's waste and construction related debris. Debris shall be removed on a daily
basis.

Contractor Visitor Badges:

The Building 11 is a secure facility. Contractor shall provide a list of all personnel
working on this project within the Building. This list shall include a copy of a valid
driver's license or other legal identification and include date of birth and cell phone
number. All proposed workers may be subjected to a criminal history / driver’s license
background check prior to being permitted to work in state buildings. Workers shall
carry valid Contractor Photo 1D Badges to be worn when working in the building. Under
no circumstances shall a worker be assigned to this project without the validation first
being submitted to the General Services Division and approval given.

Work Restrictions:

Work shall be generally performed inside the existing building during normal business
working hours of 7:00 a.m. to 5:00 p.m., Monday through Friday, except state
recognized holidays. Weekends may be permitted when pre-arranged with the Agency
Project Manager.

This is a non-smoking building. Smoking is not permitted within the building or near
entrances, operable windows or outdoor air intakes.

Parking:

No parking is available on the project site. Parking in non-designated areas is not
permitted. Parking is the responsibility of the contractor. With prior approval,
contractor’s vehicles may be brought on-site for loading & unloading or to provide
equipment necessary for conducting the work.

Use of loading dock areas or sidewalk areas for parking is strictly prohibited.

Building Access:
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State of West Virginia General Services Division
Department of Administration GSD126419 Building 11 HVAC
Maintenance Service

The building is available from 7:00 a.m. to 5:00 p.m. Extended work hours or schedules
may be arranged if acceptable and approved by the agency. This building is a secure
location. Access to the building shall be coordinated with the Owner. Contractor shall
not leave open doors unattended and shall close doors when not in use.

Codes:

All work is to be performed in compliance with applicable Federal and State codes
including but not limited to the International Building Code, International Mechanical
Code, Life Safety Code, NEC, OSHA,UL, ANSI, ASME and related standards.

Safety:

All applicable local safety and OSHA rules and guidelines shall be met by the
Contractor. Work shall be subject to verification and inspection by GSD Safety
representatives. Such verification shall not relieve the Contractor from meeting all
applicable safety regulations and inspection by other agencies.

Notify Owner if suspected hazardous materials are encountered. Any areas requiring
abatement will be provided by the GSD under separate contract.

Hot Work Permit:

Contractor shall obtain Owner's permission prior to performing any work that requires an
open flame, creates sparks, use's equipment that creates combustible temperatures, or
performs any work that could result in a fire hazard. Owner will review work area and
issue a ‘Hot Work Permit’ prior to Contractor commencing work. Note that the
Contractor must take proper precautions and may be required to provide a Fire Watch
as a condition of the permit.

Workmanship:

Contractor shall complete all work in a neat and workmanlike manner. All work shall be
done using new materials in a manner that meets commercial quality standards. Work
shall be neat, true, plumb and square, as applicable. Contractor shall verify all
dimensions.

Warranty:

A one year warranty on labor and materials or the manufacturer's warranty, whichever is
greater, are required.
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Overview

This section describes the basic
chiller preventive maintenance
pracedures, and recommends the
intervals at which these procedures
should be performed. Use of a
periodic maintenance program is
important to ensure the best possible
performance and efficlency from a
CenTraVac® chiller.

Recommended purge maintenance
procedures for the Purifier Purge unit
are covered by PRGD-SVUD1A-EN or
the latest revision which can be_
obtained at the nearest Trane office.

Record Keeping Forms

An important aspect of the chiller
maintenance program is the regular
completion of records. Provided at
the end of this manual are coples of
the “Annual Inspection Check List
and Report”, “CenTraVac with UCP

Commissioning Checklist and “Start-

Up Test Log”, a “Start-Up Test Log

GSD126419-HVAC Maintenance 19
Building 11: Chiller Plant
Attachment B

Periodic
Maintenance

ﬂ

for Water Cooled CenTraVacs with
UCP Control Panels” and “UCP
““Settings Group” Menu Record".
When filled out accurately by the
machine operator, the completed
logs can be reviewed to identify any
developing trends in the chiller's
operating conditions.

For example, if the machine operator
notices a gradual increase in
condensing pressure during a
month’s time, he can systematically
check, then correct the possible - -
cause(s) of this condition (fouled
condenser tubes, noncondensable in
the system, etcetera)

Daily Maintenance and Checks
[ ] Check the chiller’s evaporator and
condenser pressures, oil tank
pressure, differential oil pressure and
discharge oil pressure. Compare the
readings with the values provided in
the Normal Chiller Operating
Characieristics table.

IMPORTANT: IT IS HIGHLY
RECOMMENDED THAT THE
OPERATING LOG BE COMPLETED
ON A DAILY BASIS.

CAUTION

Moisture Contamination!

IF FREQUENT PURGING IS
REQUIRED, MONITOR PURGE
PUMPOUT RATE, IDENTIFY AND
CORRECT SOURCE OF AIR OR
WATER LEAK AS SOON AS
POSSIBLE, Failure to do so can
shorten chiller life expectancy, due to
molsture contamination caused by
leakage.

[ ) Check the oillevel in the chiller ol
sump using the two sight glasses
provided In the oil sump head. When
the unit is operating, the oil level
should be visible in the lower sight
glass.

CVHE-SVUOIE-EN
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Periodic
Maintenance

é TRANE'

A\ WARNING

Hazardous Voltage w/
Capacitors!

Disconnect all electric power,
including remote disconnects before
servicing. Follow proper lockout/
tagout procedures to ensure the
power cannot be inadvertently
energized. For variable frequency
drives or other energy storing
components provided by Trane or
others, refer to the appropriate
manufacturer’s literature for
allowahble waiting perlods for
discharge of capacitors. Verify with
an appropriate voftmeter that all
capacitors have discharged. Failure
to disconnect power and discharge
capacitors before servicing coutd
result in death or serious injury.

Note: For additional information
regarding the safe discharge of
capacitors, see PROD-SVBOGA-EN or
PROD-SVBOGA-FR

Weekly Maintenance

[ ] Complete all recommended daily
maintenance procedures and checks.
Complete logs on a daily basis.

Every 3 Months

[ 1 Complete all recommended
weekly malntenance procedures.
Refer to the previous sections for
details.

{ ] Clean all water strainérs in the
CenTraVac water piping system.

Every 6 Months

Normal Chifler Operating Characteristics

Operating Characteristic Normal Reading
Approx. Evaporator Pressure {6 to 9 PSIA) (-9 to -6 PSIG)
Approx. Condenser Pressure {17 TO 27 PSIA) 2 to 12 PSIG

(Standard Condensers)

Qil Sump Temperature:

Unit Not Running 140°F to 145°F
{60°C to 63°C)
Unit Running B80°F to 162°F
(26.6°C to 72°C)
Differential Oil Pressure 18 to 22 psid

Notes:

1. Condenser pressure is dependent on condenser water temperature, and
should equal the saturation pressure of HCFC-123 at a temperature above
that of leaving condenser water at full load.

2. Normal pressure readings for ASME condansers exceed 12 PSIG.

3. Oil Tank Pressure 12" to 18" HG Discharge Oil Pressure 7t0 15 PSIG.
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[ 1 Complete all recommended
quarterly maintenance procedures.

[ ] Lubricate the vane control linkage
bearings, ball joints, and pivot
points; as needed a few drops of light
machine oil (SAE-20) is sufficient.

[ 1 Lubricate vane operator tang
o-rings as described in the
maintenance section.

[ 1 Lubricate the oll filter shutoff valve
o-rings by removing the pipe plug
and adding several drops of Trane
01L00022. Replace plug.

[ ] Drain the contents of the rupture
disc and purge discharge ventline
drip-leg, into an evacuated waste
container minimally and more often if
the purge is operated excessively.

Also, apply one or twa draps of oil
on the vane operator shaft and

Periodic
Maintenance
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spread it into a very light film; this
will protect the shaft from moisture
and rust.

Off-Season Maintenance

During those periods of time when
the chiller is not operated, be sure
the control panel is energized. This is
to keep the purge operational, the oil
heater warm and will also keep air
out of the machine.

Annual Maintenance

Shut down the chiller once each year
to check the items listed ; a more
detailed inspection checklist is
provided on the “Model CVHE, CVHF
and CVHG CenTraVac Annual

Inspection Checklist and Report” ‘
illustrated in this manual. ‘

[ 1 Perform the annual maintenance
procedures referred to in the
Maintenance Section of the purge
manual.

[ 1Use an ice water hath to verify that
the accuracy of the evaporator
refrigerant temperature sensor (4R10)
is still within tolerance (+ or - 2.0° at
32°F (1° at 0°C)). If the evaporator
refrigerant temperature displayed on
the UCP’s read-out is outside this 4-
degree tolerance range, replace the -
sensor.

Note: If the sensor is exposed to
temperature extremes outside its
normal operating range (0°F to 90°F) (-
18°C to 32°C), check its accuracy at
six-month intervals.

CVHE-SVUOTEEN



Compressor Oil Change on
CVHE, CVHF, CVHG

Recommendations are to subscribe
to an annual oil analysis program
rather than automatically change the
oil as part of scheduled maintenance.
Change the oil only if indicated by
the oil analysis. Use of an oil
analysis program will reduce the
chillers overall lifetime waste oil
generation and minimize refrigerant
emissions. The oil analysls should
be performed by a qualified
laboratory that is experienced in
refrigerant and oil chemistry and in
the servicing of Trane centrifugal
chillers.

In conjunction with other diagnostics
performed by a qualified service
technician, ofl analyses can provide
valuable information on the
performance of the chiller to help
minimize operating and maintenance

CVHE-SVUOTEEN
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costs and maximize it's operating life.
A drain fitting s installed In the oil
filter top, after the oil filter, for
obtaining oll samples.

Note: Use only Trane 0IL00022. A full
oil change is 9 gallons of 0IL00022.

Qil Change Procedure

When oil analysis indicates the need
to change compressor oil, use the
fo:lowing procedure for removing
oil. :

CAUTION

Heater Damage!

The oil sump heater must be
deenergized before draining the
sump. Failure to do so could
possibly burn out the oil sump
heater.

[ 1 Draw the oil from the chiller
through the oil charging valve on the
chiller oil sump Into an approved,
evacuated tank; or,

[ 1 Pump the oil from the chiller
through the oil charging valve into an
airtight resealable container, using a
magnetically-driven auxiliary pump.

Forcing the oil from the oil sump by
pressurizing the chiller (by raising
chiller temperature or adding
nitrogen) is not recommended.

Refrigerant dissolved in the ol can
he removed and returned to the
chiller by using an appropriate deep-
vacuum recovery unit and heating
and agitating the ol container. Follow
all Federal, State and Local
regulations with regard to disposal of
waste oil.

22




é TRANE'

Oil Maintenance

ﬁ

Replacing Oil Fitter

Replace oil filter: (1) annually, (2) at
each oil change, (3) or if erratic oil
pressure Is experiericed during
chiller operation.

Qil Filter Replacement

Use the following procedure to
servica the oil filter. Refer to Figure
34.

1. Run the oll pump for two to three
minutes to insure that the oil filter
is warmed up to the oil sump
temperature.

2. Turn the oil pump motor off.

3, Pull the “D* handle on the rotary
valve locking pin out of its detent
and rotate the valve to the
"DRAIN” position. An offset
pointer s located on top of the
valve with wrench flats to allow
turning. The spring force onthe

4. Allow at least 15 minutes for the oil

to drain from the filter backinto
the oil sump.

. Pull the “D" handle to unlock the

pin and rotate the valve to the
“Change Filter” position. This
isolates the filter from the unit. The
locking pin should dropinto a
detent in this position.

. Remove and replace the filter as

quickly as possible. Tighten filter
2/3 to 3/4 turn per instructions
written on the filter. Place the used
filter in a reusable container.
Follow all local, state and federal
regulations to dispose of the filter.
Puli the “D" handle to unlack the
pin and rotate the valve to the
“RUN" position. The locking pin
should drop into a detent in this
position. The chiller is now ready
for operation.

23

locking pin should allow the pinto 7 pyrge unit.

drop into a detent at this position. ] )
8. Check oil pressure 18-27 psi.
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Other Maintenance
Requirements

Compressors using new seal
tachnology will not use O-rings. The
O-ring has been replaced by Loctite
515 applied at a minimum film
thickness of .010 applied across the
width of the flange. The current jack
. bolt holes remain for disassembly.

CAUTION

Oil Supply System
Problems!

Plugging of off supply system could
lead to hearing fallure. Failure to use
care could result in Loctite getting
into the chiller which may cause
problems with the Qil supply
system and eductor system,

[ 1Inspect the condenser tubes for
fouling; clean if necessary.

A WARNING

Hazardous Voltage w/
Capacitors!

Disconnect all electric power,
including remote disconnects before
servicing. Follow proper lockout/
tagout procedures to ensure the
power cannot be inadvertently
energized. For variable frequency
drives or other energy storing
components provided by Trane or
others, refer to the appropriate
manufacturer’s literature for
allowable waiting periods for
discharge of capacitors. Verify with
an appropriate voltmeter that all
capacitors have discharged. Failure
to disconnect power and discharge
capacitors before setvicing could
resutt in death or serious injury.
Note: For additional information
regarding the safe discharge of
capacitors, see PROD-SVBOGA-EN or
PROD-SVBOGA-FR

CVHE-SVUTEEN
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[ 1 Measure the compressor motor
winding resistance to ground; a
qualified service technician should
conduct this check to ensure that the
findings are properly interpreted.

Contact a qualified service
organization to leak-test the chiller;
this procedure Is especially
important if the system requires
frequent purging.

[ 1 Use a nondestructive tube test to
inspect the condenser and evaporator
tubes at 3-year Intervals.

Note: [t may be desirable to perform
tube tests on these components at
more frequent intervals, depending
upon chiller application. This is
especially true of critical process
equipment.

[ 1 Depending on chiller duty, cantact
a qualified service organization to
determine when to conduct a
complete examination of the unit to
discern the condition of the
compressor and internal
components.

Note: (a) Chronic air leaks, which can
cause acldic conditions in the
compressor oil and result in
premature bearing wear; and, (b)
Evaporator or condenser water tube
leaks. Water mixed with the
compressor oil can result in bearing
pitting, corrosion, or excessive wear.

[ 1 Submit a sample of the
compressor oll to a Trane qualified
laboratory for comprehensive
analysis on an annual basis; this
analysis determines system maisture
content, acid level and wear metal
content of the oil, and can be used as
a diagnostic tool.

Lubrication

The only CVHE, CVHF and CVHG
chiller component that requires
periodic lubrication is the external
vane linkage assembly and Rotary oil
valve.

Lubricate the vane linkage shaft
bearings and rod end bearings as
needed with a few draps of light-
weight machine oil.

The CenTraVac inlet guide vane tang
operators should be serviced
annually with R123 compatible
grease. Use only Rheolube 734A,
available from Trane as LUB00033
(160z standard grease gun cartridge)
or.LUB00063 (30z. mini grease gun
cartridge)

To service the 1st stage tang
operator of all units except CVHF
extended capacity chillers with 1470
or 1720 compressors.

1, The chiller must be off.

2. Carefully remove any insulation
that may have been placed over the
two lubrication ports of the tang
operator base. This insulation will
need to be replaced after the
service is complete. .

3. Note the position of the tang
operator arm, note the placement
of spacing washers etc., then
disconnect the linkage rod from
the tang operator arm. Manually
move the tang operator arm and
note the amount of effort required -
to operate the assembly.

4. Loosen but DO NOT REMOVE the
1/16" NPT lubrication port plug that
is highest on the assembly.

5. Loosen and remove the remaining
lower 1/16" NPT plug.

6. Using a grease gun with an
appropriate fitting, insert ONLY
Rheolube grease into the open port
until clean grease is seen to appear
around the threads of the plug in
the opposite port.

7. Tighten the plug that was loosened
in step 4. Tighten the plug to hand
tight plus 1/4 to 1/2 turn.

8. Remove the greasa fitting, if used.
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DO NOT LEAVE GREASE FITTINGS

INSTALLED.

If grease fittings have been used for

this procedure then they MUST BE

REMOVED before retuming the unit

to service. Grease fittings are not

vacuum-tight and will become a leak
path.

9, Using a clean woaden dowel or
other similar tool, remove excess
grease from the remaining open
lubrication port. :

10, Clean and then lightly coat the
threads of the plug with Rheolube
grease and re-install it into the
lubrication port. Tighten the plug
to hand tight plus 1/4 to 1/2 turn.

11. Before reconnecting the vane
linkage, grasp the tang operator
arm and manually operate the
vane assembly. Ifitis now
difficult to move, then the tang
operator may have become
“hydraulically locked” because of
excess grease in the assembly.
This situation could cause
damage to the o-rings of the
assembly. If this occurs then
remove one of the lubrication
plugs, remove some of the
grease, then re-install the plug.

12. Reconnect the linkage to the tang
operator arm. Ensure the spacer
washers between the linkage and
the arm are properly placed and
that the assembly does not bind.
Re-install any Insulation that was
cut or removed. The unit may be
restarted.

To service the 1st and 2nd stage tang
operators on CVHF and CDHF
extended capacity chillers with 1470
or 1720 compressors,

The 1st and 2nd stage rotary inlet
guide vane tang operators of the
extended capacity chillers also
require periodic lubrication, at least
annually, with R123 compatible
Rheolube grease. These actuators
have two 1/8" NPT plugs located 180
degrees apart, with one on the top

Maintenance
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and the other on the bottom of the
operator base. Use the same
procedure as described above,
except that it will be necessary to
temporarily disconnect the vane
actuators from the tang operator
arms in order to test for a
“hydraulically locked” condition.

Figure 33, Rotary valve in drain position

The oil valve block rotary valve uses
dual O-Rings to seal to atmosphere.
These should be manually lubricated
by removing the pipe plug at the
valve lubrication port and placing a
few drops of Trane OIL00022 in the
cavity. Be sure to reinstall the pipe
plug when lubrication is completed.

NOTE: ROTARY VALVE SHOWN IN ORAN POSTTION.

Front View with Refrigerant Pump
O_ P
()
o [ ]
0
1e @
Lo
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Refrigerant Charge
A WARNING

Contains Refrigerant!

System contains oil and refrigerant
and may be under positive pressure.
Recover refrigerant to relieve
pressure before opening the system.
See unit nameplate for refrigerant
type. Do not use non-approved
refrigerants, refrigerant substitutes,
or refrigerant additives.

Failure to follow proper procedures
or the use of non-approved
refrigerants, refrigerant substitutes,
or refrigerant additives could result
in death or serious injury or
equipment damage.

The refrigerant charging procedure
for Trane centrifugal chillers is:

1. If water is present in the tubes,
break machine vacuum with
refrigerant vapor, or circulate
water, to avolid tube damage.

2. Always use refrigerant compatible
hoses or copper-tubing with self-
sealing connections or shut-off
valves.

CVHE-SVUOIEEN
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3. Transfer the refrigerant using one
of the following (listed in order of
prefarence):

a. An approved Trane low-
pressure refrigerant recovery
and recycle unit,

b. The available pressure
differential.

c. Gravity. (Use a return vent line
to refrigerant drums to equalize
pressure.)

5. Do not use dry nitrogen to push

.- refrigerant into the chiller as was
common practice in the past. This
will contaminate the charge and
require excessive purging, which
will result in unnecessary release
of refrigerant.

6. Welgh in the proper charge.

7. Usa recovery and recyle unit or
vacuum pump to evacuate hoses;
discharge outdoors.

8. If refrigerant is supplied in new
returnable cylinders, be sure and
refer to General Service Bulletin
CVHE-SB-48B for information on
returning cylinders. This service
bulletin is available at the nearest
Trane office.

Depending on the chiller duty,
contact a qualified service
organization to determine when to

.~ conduct a complete examination of

the unit to discern the condition of
the compressor and internal
components.

Note: if your chiller is covered by a
Trane extended warranty, the terms of
that warranty may require that the
procedures listed in the Periodic
Maintenance section of this manual
be followed for your extended
warranty to remain in force. The
terms may also require that the chiller
be Inspected by a Trane authorized
warranty agent every

4-years or 40,000 operating hours,
whichever occurs first. This
inspection will include, at a
minimum, a review of the annual
inspection checklists and the daily
operating logs, as well as
performance of a leak testand a
general inspection of the chiller. The
owner is then required to follow the
recommendations made as a result of
this inspection at the owners
expense.

26



é TRANE'

Maintenance

27

M

Recovery and Recycle
Connections

To facilitate refrigerant removal and
replacement, newer-design CVHE,
CVHF and CVHG units are provided
with a 3/4-Inch vapor fitting with
shutoff valve on the chiller suction
and with a 3/4-inch liquid connection
with shutoff valve at the bottom of the
evaporator shell. (Refer to Refrigerant
Handling Guidelines.)

Leak Testing

To leak-test a chiller containing full
refrigerant charge, raise chiller
pressure using a controlled hot water
or electric-resistance systemto a
maximum of 8 psig. Do not use
nitrogen, which will cause excessive
refrigerant discharge by the purge
system.

Cleaning the Condenser
CAUTION

Proper Water Treatment|

The use of untreated or improperty
treated water In a CenTraVac may
result in scaling, erosion, corrosion,
algae or slime. It Is recommended
that the services of a qualified water .~
treatment specialist be engaged to
determine what water treatment, if
any, is required. Trane assumes no
responsibility for equipment failures
which result from untreated or
impropetly treated water, or saline or
brackish water.

See Figure 34 which shows a Typlcal
Chemical Cleaning Setup.

Figure 34 - Typical Chemical Cleaning Setup

\r
g‘t
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Condenser tube fouling is indicated
when the approach temperature (the
difference between the condensing
refrigerant temperature and the
leaving condenser water :
temperature) is higher than predicted.

f the annual condenser tube
inspection indicates that the tubes
are fouled, two cleaning methods,
mechanical and chemical, can be
used to rid the tubes of
contaminants.

Use the mechanical cleaning method
.- to remove sludge and loose material
from smooth-bore tubes.

To clean other types of tubes
including internally-enhanced types,
consult a qualified service
organization for recommendations.

1. Remove the retaining nuts and
bolts from the water box covers at
each end of the condenser. Use a
hoist to lift the covers off the water
box. (A threaded connection is
provided on each water box cover
to allow Insertion of an eyebolt).

2. Work a round nylon or brass
bristled brush (attached to a rad} in
and out of each of the condenser
water tubes to loosen the sludge.

3. Thoroughly flush the condenser
water tubes with clean water.

Scale deposits may be best removed
by chemical means. Be sure to
consult a qualified chemical house in
the area (one familiar with the local
water supply’s chemical mineral
content) for a recommended cleaning
solution suitable for the job.
Remember, a standard condenser
water circuit is composed solely of
copper, cast iron and steel.

CVHE-SVUOIEEN
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CAUTION

Unit Corrosion Damage!

Proper procedures must be followed
when using corrosive chemicals to
clean water side of unit. it is
recommended that the services of a
qualified chemical cleaning firm be
used. Proper personal protective
equipment as recommended by the
chemical manufacturer should be
used, Refer to the chemicals MSDS
sheet for proper safety pracedures.
Failure to follow proper procedutres
could result In corrosion damage to
the unit and tubes.

IMPORTANT: ALL OF THE
MATERIALS USED IN THE
EXTERNAL CIRCULATION SYSTEM,
THE QUANTITY OF THE SOLUTION,
THE DURATION OF THE CLEANING
PERIOD, AND ANY REQUIRED
SAFETY PRECAUTIONS SHOULD BE
APPROVED BY THE COMPANY
FURNISHING THE MATERIALS OR
PERFORMING THE CLEANING.

REMEMBER, HOWEVER, THAT
WHENEVER THE CHEMICAL TUBE
CLEANING METHOD IS USED, IT
MUST BE FOLLOWED UP WITH
MECHANICAL TUBE CLEANING,
FLUSHING AND INSPECTION.

Cleaning the Evaporator

Since the evaporator is typically part
of a closed circuit, it does not
accumulate appreciable amounts of
scale or sludge. Normally, cleaning
every 3 years is sufficient. However,
on open CVHE, CVHF and CVHG
systems, such as air washers,
periodic inspection and cleaning is
recommended.

Control Settings and
Adjustments

Time delays and safety control cutout
settings need to be checked annually.
For control calibration and cheek-out,
contact a Trane qualified service
organization.
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Purge System

Because some sections of the
chiller’s refrigeration system operate
at less-than-atmospheric pressure,
the possibility exists that air and
moisture may leak into the system. If
allowed to accumulate, these
noncondensables become trapped in
the condenser; this increases
condensing pressure and
compressor power requirements,
and reduces the chiller's efficiency
and cooling capagity.

The Trane EarthWise Purge is the
only purge system available for the
CVHE, CVHF and CVHG chiller. The
purge is desighed to remove
noncondensable gases and water
from the refrigeration system.
EarthWise Purge unit operation,
maintenance and trouble shooting is
covered by a separate operation and
maintenance manual, which may be
obtained from the nearest Trane .
office.

Overview

This section describes extended
storage requirements for UCP
installed CVHE, CVHF and CVHG
chillers to be removed from service
for an undetermined length of time.

Maintenance
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Unit Preparation

The following steps are necessary in
order to properly prepare a unit for
storage.

1. Remove all liquid refrigerant if the
unit is charged.

A WARNING

Contains Refrigerantl
System contains oil and refrigerant

and may be under positive pressure.

Recover refrigerant to relieve
pressure hefore opening the system.
See unit nameplate for refrigerant
type. Do not use non-approved
refrigerants, refrigerant substitutes,
or refrigerant additives.

Failure to follow proper procedures
or the use of non-approved
refrigerants, refrigerant substitutes,
or refrigerant additives could result
in death or serious injury or
equipment damage.

2. After the liquid refrigerant is
removed, using a recovery or
recycle unit or vacuum pump, pull
a vacuum to remove remalining
refrigerant vapor from the unit.

3, After all traces of refrigerant are out
of the unit, a positive nitrogen
charge should be putinto the unit
{6 to 8 psig). This positive pressure
must be chacked monthly to
insure no noncondensables gat
into the unit. Use a pressure gage
on the evaporator shell to verify
that the 6 to 8 psig dry nitrogen
holding charge is still in the
chiller. If this charge has escaped,
contact a qualified service
organization and the Trane sales
engineer that handled the order.

4. The refrigerant charge should be
stored in proper refrigerant
containers. Due to possible
leakage, do not store in used
drums.

5. Maintain control power to the
control panel. This will maintain
oll temperature in the oil sump
and the capability of the control
panel to present report
information. The Chiller Reports
should be viewed once a week for
normal readings. Any abnormal
observation must be reported to
the Trane Sales Engineer that
handled the order. :

CVHE-SVUOTEEN
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A\ WARNING

Hazardous Voltage w/
Capacitors!

Disconnect all electric power,
including remote disconnects before
servicing. Follow proper lockout/
tagout procedures to ensure the
power canhot be inadvertentty
energized. For variable frequency
drives or other energy storing
components provided by Trane or
others, refer to the appropriate
manufacturer’s literature for
allowable waiting periods for
discharge of capacitors, Verify with
an appropriate voltmeter that all
capacitors have discharged. Failure
to disconnect power and discharge
capacitors befare servicing could
vesult in death or serious Injury.

Note: For additional information
regarding the safe discharge of
capacitors, see PROD-SVBOGA-EN or
PROD-SVBOGA-FR

6. Remove the factory installed
jumper or the field installed wiring
on terminals in the unit control
panel. This will prevent unwanted
chiller operation.

7. Set the purge operating mode to
OFF on UCP chillers.
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8. The il can be left In the unit.

9. The water side should not cause a
problem if shut down and
drained. There may be slight
scaling Inside the tubes, but not
enough to cause a problem. The
customer should inspect and
clean tubes before the unitis
returned to sarvice.

IMPORTANT: DO NOT USE
UNTREATED OR IMPROPERLY
TREATED WATER, OR EQUIPMENT
DAMAGE MAY OCCUR.

(MPORTANT: SCALE DEPOSITS ARE
BEST REMOVED BY CHEMICAL
MEANS. BE SURE TO CONSULT
ANY QUALIFIED CHEMICAL HOUSE
IN THE AREA (ONE FAMILIAR WITH
THE LOCAL WATER SUPPLY'S
CHEMICAL MINERAL CONTENT)
FOR A RECOMMENDED CLEANING
SOLUTION SUITABLE FORTHE
JOB,

10. Motor bearings: If the motor sits
for a long time the bearings
could take a set and cause
bearing problems or replacement
later. Once every six months the
chiller oil pump must be started
and the compressor motor bump
started to rotate the shaft. Contact

a qualified service organization to
perform this task. if the
compressor motor cannotbe
bump started, then the shaft must
be rotated manually by a qualified
service organization.

11. Obtain an oil analysis initially
after six months of storage, and
once each succeeding year. If no
oil breakdown is evident do not

__change the oil. If breakdown is
evident, the oil must be replaced.

12, If the unit is stored for more than
five years, and the storage Is
expected to be indefinite, the unit
should be examined for leaks
every five years from the initial
storage date.

13. When the unit s to be returned to
service, the services of a qualified
service organization should be
obtained to conduct all activities
associated with the startup of a
new chiller.
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CenTraVac®
Annual Inspection Check List and Report:

Compressor Motor
[J Motor Continuity check
Good [  Open[]
[] Check and tighten motor terminals

[ Meg Motor
Phase 1 [J Phase 2 [J Phase 3 []

[] Check nameplate rating

Amps [
Starter
[] Check condition of starter contacts
Good [] Fair [ Replace []
[ Check, tighten if necessary all connections
per manufactures specs
Oil Sump
[C] Change oil

If oil analysis, refer to program procedure
[ Gallons (9) required

[] Refrigerant/Oil pump motor ground check
Good (] Open(]

[C] Check motor terminal
] Change oil filter
Condenser
[ Visually inspect for scaling in tubes;

not findings and make recommendations

Comments:

Control Circuits
[] Low refrigerant temperature sensor check
___°Fsetpoint___°F trip paint (ice water)

] Leaving Evaporator water temperature
sensor check-out
___°Fsetpoint___°F trip point (ice water)

] Condenser High Pressure Switch check-out

psig set point
psig trip point

[J Check Net Oil Pressure

[] Check adjustment and operation of inlet
guide vane actuator stepper motor
(Note: each machine Is unique and must have
the full open position number of steps input.)

Leak Test Chiller
[] Refrigerant and oll analysis for acid content

[1 sample refrigerant and oll for laboratory
analysis (attach a copy of analysis to next
monthly inspection report)

Purge Unit
[] Review the purge operation maintenance
manual and follow maintenance and/or
inspection items identified.

Recommendations:

CVHESVUOIEEN
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A Note

A Warning

A Caution

.\ Note

M

Contents

This manual contains vital information for the proper installation and
operation of your cooling tower. Carefully read the manual before
installation or operation of the tower and follow all instructions, Save
this manual for future reference.

TOWEE LOGALION +.vveevirsrersenerisainsnssssnisss s sissssessas st ess s s s snsssesse 4
Tower S'hipment ........................ B s o vres B
Receiving TOWET .ovienneinianns R~ T ereneernrenan 5
HOISUNG TOWET 1uuvsviecrssiasnstssmsssmsnsssesmssssssesiasssssmiaiass isssssnsssssassatissessssenes 5

Tower Installation ........... - o] .
Tower Start-Up....ocoviecineenn, P — vevensers s crrnssmpprad ST IR 9
TOWET OPEIAHION ..vucvurvamrermmmssrssassssssissssssassis st ass st ssssssssenss 13
Wintertime Operation ... nrssesssssn s sassaastssas snnsnass T 15
Water Treatment and BloWdown ... SR s sy 18
Cooling Tower Cleaning ...... e exannenprn SRR VETTRAR e e 19
Schedule of Tower Maintenance ... 22
Motor Relubrication INSIIUGHONS wovvvevicrsmimimiiinsiiis e 24
Seasonal Shutdown Instructions ........ceeeeue pexmansibs SRR T T 25
Prolonged SHULOWN ....veimierisisiimsmsssnrs s 26
MATIEY SETVICES ..cerusirressmmrmsassstrsssssssssscissars i s 26
Additional INfOrmMatioN ... s 27
Troubleshooting ..o T SRRE— T T 28
Maintenance Schedule ...........covviee PO — sassannenp AR BN e 30

The following defined terms are used throughout this manual to bring
attention to the presence of hazards of various risk levels, or to important
information concerning the life of the product.

Indicates presence of a hazard which can cause severe personal
injury, death or substantial property damage if Ignored.

Indicates presence of a hazard which will or can cause personal
injury or property damage If ignored.

Indicates special Instructions on installation, operation or
maintenance which are Important but not related to personal injury
hazards.
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Preparation

The Marley NC cooling lower purchased for this installation represents the
current state of the art in crossflow, induced draft cooling tower design,
Thermally and operationally, it is the most efficient cooling tower of its
class.

These instructions—as well as those offered separately on motors, fans,
Geareducer®, couplings, drive shafts, fan shafts, float valves, etc.—are
intended to assure that the tower serves you properly for the maximum
possible time. Since product warrantability may well depend upon your
actions, please read these instructions thoroughly prior to operation.

If you have questions about the operation andfor maintenance of this
tower, and you don't find the answers in this manual, please contact your
Marley sales representative. Whenwriling forinformation, orwhen ordering
parts, please mention tower serial number shown on the nameplate
located on the access door. .

Safety First

The location and orientation of the cooling tower can affect the safety of
those responsible forinstalling, operating or maintaining the tower. However,
since Marley does notdetermine the location ororientation ofthe tower, we
cannot be responsible for addressing those safety issues that are affected
by the tower's location or orientation.

The following safety Issues should be considered by those responsible

for designing the tower installation.
e access to hot water basins
¢ access to and from maintenance access doors

+ the possible need for ladders (either portable or permanent) to
gain access to the hot water basins or maintenance access doors

 the possible need for external access platforms

« potential access problems due to ol?sfructfons surrounding the
tower

« lockout of mechanical equipment

+ the possible need for safely cages around ladders

e theneedtoavuidexpostngmalntenancepersonne.'tomepolentiaﬂy
unsafe environment Inside the tower.
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Those are only some of the safety issues that may arise in the design
process. Marley strongly recommends that you consult a safety
engineertobesurethat all safety considerations have been addressed.

Several options are available that may assist you in addressing some of
these personnel safety concerns, including: '

— distribution basin access platforms with ladder and handfail
— ladder extensions (used where the base of the tower is elevated)
— safely cages for fan deck ladders

. —external lube lines

—fan cylinder extensions
— access door platform
— motor located outside the tower

— external motor access platform

Tower Location

Space available around the tower should be as generous as possible to
promote ease of maintenance—and lo permit freedom of airflow into and
through the tower. If you have questions about the adequacy of the
available space and the intended canfiguration of the tower, please
contact your Marley sales representative for guidance.

Prepare a stable, level support foundation for the tower, utilizing welght,
wind load, and dimensional Information appearing on appropriate Marley
submittal drawings. Supports must be level to Insure proper operation of
the tower.

The cooling tower must be located at such distance and direction to
avoid the possibility of contaminated tower discharge alr belng
drawn Into bullding fresh air intake ducts. The purchaser should
obtain the services of aLicensed Professlonal EngineerorRegistered
Architect to certify that the location of the foweris in compliance with
applicable air pollution, fire, and clean air codes.
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Receiving and Hoisting

Tower Shipment

Unless otherwise specified, NC towers ship by truck (on flat bed trailers),
which lets you recelve, hoist, and install the tower in one continuous
operation. Mostsingle-celltowers ship on one truck. Large modular towers
may ship one cell on two trucks. Multicell towers, depending on their size,
may require more than ane truck. '

Responsibility for the condition of the tower upon its arrival belongs to the
trucker—as does the coordination of multiple shipments, if required.

Receiving Tower =

Prior to unloading the tower from the delivering carrier, Inspect the

- shipment for evidence of damage intransit. Ifdamageis apparent, note the

freight bill accordingly. This will support your future recovery clalm.

Find and remove the Installation instruction drawings and bills of material
located in a plastic bag in the cold water basin. This information should be
kept for future reference and maintenance purposes.

Hoisting Tower

NC80110, NC80111, and NC80112 models consist of two modules per
cell. The upper module includes hoisting clips atthe bottom of the module.
The holsting clips on the lower module are also located near the botiam on
the sides of the cold water basin. All other models shipin a single module
and Include holsting clips located near the bottom of the tower on the cold
waler basin sides. A Hoisting-Installation label which has hoisting
dimensional information Is located on the side casing near the tower
centerline. Remove tower from the carrier and hoist into place according
to the instructions on the label.

Holsting clips are provided for ease of unloading and positioning
tower. Foroverheadlifts orwhere additional safety is required, safety
slings should also be placed underthe tower. Underno circumstances
should you combine the top and bottom modules of modular models
and attempt to hoist them at the same time by utilizing the holsting
clips alonel
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Tower Installation

These installation instructions are intended to help you prepare
before your tower arrives. If discrepancies exist between these
instructions and those shipped with the tower, the instructions
shipped with the tower will govern.

Prior to placement of Lhe tower, confirm that the supporting platform s
level, and thatthe anchor boltholes are correctlylocated in accordance
with Marley drawings.

Place tower (or bottom module of NC80110, NCO111 and NC50112

models) on your prepared supports, aligning anchor bolt holes with "~

those in your supporting steel. Make sure that the orlentation agrees

with your intended piping arrangement. Attach tower to supporting steel '

with four 3/4” (19 mm) diameter bolts and flat washers (by others).

NC80110, NC80111, and NC80112 models only. Before setling top
modulein place on bottommodule, cleanany debris fromthe underside
of the top module fill, skid and beams and from the top of the bollom
module and remove shipping cover from bottom of top module—
replace fasteners at side of module to preventleaks. Place top module
on the top peripheral bearing surface (factory-installed gasket) of
bottom module, aligning mating holes as it is set in place. Make sure
that the orientation of the top module agrees with your intended piping
arrangement. Sections are 180° reversible with respect to each other.
Attach top module to bottorn module with fasteners provided, according
to “NG Field instaliation Manual” Assembly Instructions.

If tower purchased is one fan cell only, ignore steps 4 through 8.

4.

If collection basins are to be equalized by the use of Marley standard
flumes, unbolt the coverplate from the basin of the cell just installed.
The coverplate is located in the center of the basin side.

Unbolt temporary coverplate from the basin of the second cell and set
second cell (or bottom module of second cell) in place. Align anchor
bolt holes and flume openings In basin sides.

Install flume according to Field Installation Manual instructions.

It is Important that the cells be firmly anchored before the flume is
attached to the second cell.
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Repeat steps 2 and 3 for second top section on NC80110, NC80111,
and NC80112 models.

Repeat steps 4 through 7 for any remaining cells.

Attach your cold water supply piping to the cold water basin outlet
connection in accordance with drawing instructions, and utilizing
gaskets provided by Marley. ’

Do not support your pipe from the tower or outlet connection—
support it externally.

10.

11.

Normally, one of the following three outlet arrangements is provided:

Side suction connectlon: Thisis a factory-installed, galvanized pipe
nipple, extending horizontally from the side of the cold water basin, It
is both beveled for welding—and grooved for a mechanical coupling.
If a weld connection is used, It is recommended that the weld area be
protected against corrosion. Cold galvanizing is suggested, applied
according to the manufacturer's instructions.

Bottom outlet connection: This Is a factory-installed, circular
opening In the cold water basin floor of one or more cells, An
appropriately-sized circular opening has been drilled to accepl a 125#
ANSI B16.1 flat-face flange connection.

Side outlet sump connection: Unless otherwise specified, sumps
are manufactured of galvanized or stainless steel construction. Because
of their size, they are attached upside down in the basin to prevent
damage In shipment, They must be inserted into the square opening
prepared In the fioor of the cold water basin of one or more cells—
sealed against leakage, and attached by machine bolts, according to
the installation drawing included. An appropriately-sized circular
opening in the vertical face of the sump has heen drilled to accept a
126# ANSI B16.1 flat-face flange connection.

Attach makeup water supply piping to appropriately-sized float valve
conneclion located in cold water basin side wall. Install the drain and
overflow according to the “NC Field Installation Manual” Assembly
Instructions. \f you wish to pipe overflow and drain water to a remote
discharge point, make those connections at this time also.

Install your warm water piping at the inlet location on the tower.
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Easteners and components provided by others thataretobeattached
fo the tower must be compatible with the cooling tower materials—
Le. fasteners in a stalnless steel cold water basin must be stainless
steel.

Except for the horizontal components of top-mounted piping, and as
prescribed on Marley drawings, do not support your pipe from the
tower or Inlet connection—support it externally.

Normally, one of the following inlet arrangements is provided:

Standard distribution basitf connectlons: These are circular hot-
waler Inlet openings in the top deck of the tower. On NC80101,
NCB80103 and NC80104 models a single location is located near the
centerline of the tower near the casing side. All other models have two
inlet locations on the casing side. Piping Inserts vertically into the
opening.

Bottom intet connection (option): An appropriately sized hole and
bolt circle-one per cell-is provided in the floor of the cold water basin.
Bolt circle is designed to accept a standard 125 flat-face flange.

12. Wire motor in accordance with wiring diagram.

13. Install distribution basin access port covers.

For malntenance/safety purposes, Marley recommends a lockout
type disconnect switch for all mechanical equipment.

In adldition to a disconnect switch, the motor should be wired to main
power supply through short clreuitprotection, anda magnetic starter
with overload protection.
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Tower Start-Up

Among other sources, outbreaks of Legionnaires’ Disease have
reportedly been traced to cooling towers. Maintenance and water
treatment procedures that prevent ampHﬂcaﬁdn and dissemination
of Leglonella and other alrborne bacteria should be formulated and
implemented BEFORE systemsare operafed and continued regularly
thereafter to avoid the risk of sickness or death.

Water System:

1. New Iinstallations should be cleaned and treated with biocides by a
water treatment expert before startup.

2. Remove any and all accumulated debris from tower. Pay particular
attention to inside areas of cold water basin, hot water basins, louvers
and drift eliminators. Make sure that cold water suction screens are
clear and properly installed.

3. For models NC80101, NC80102 and NC80103, fill the water system
to an approximate depth of 7* (178 mm) in the depressed area of the
cold water basin at the center of the tower. For all other models, fillthe
water system to an approximate depth of 8” (203 mm). This is the
recommended operating waler level. Adjust the float valve so thatitis
75% open at that level. Continue filling the system until the water
reaches a level approximately 1/8” (3 mm) below the lip of the
overflow.

If tower is equipped with a standard side-suction connection, vent
accumulated alr from the top ofthe suctlon hood by removing one or
both tap screws provided at that Jocation. Replace these tap screws
when venting Is complete. (On certain models, the top of the suction
hood for 14’ (356 mm) diameter side suctions is 11/4" (32 mm) ahove
the top of the overflow. n those situations, itls necessary to block the
overflow and continue filling the basin to the level where the
aforementioned tap screws are submerged before venting.)

4, Start pump(s)and observe system operation. Since the water system
external to the tower will have been filled only to the level achieved in
the cold water basin, a certain amount of *pump-down” of the basin
water level will occur before water completes the clrcuit and begins to
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fall from the fill. The amount of Initial pump-down may be insufficient
to cause the float valve to open. However, you can check its operation
by pressing down on the operating lever to which the stem of the float
valve is attached.

Some trial and error adjustment of the float valve may be required to

sbalance the makeup water with tower operation. Ideally, the floatvalve
setling will be such that no water is wasted through the overflow at
pump shutdown. However, the water level after pump start-up mustbe
deep enough to assure positive pump suction.

Check the water level with the UniBasin top deck. Uniform distribution
basin depth of 3 o 5 1/2” (76 mm to 140 mm) Is essential to efficient
tower operation. Contact your Marley sales englneer if you are
considering a permanent change in circulating water flow rate that
would prevent operation within these limits. <k

Continue pump operation for about 15 minutes, after which it is
recommended that the water system be drained, flushed, and refilled.

While operating the condensing water pump(s) and prior to operating
the cooling tower fan, execute one of the two alternative biocidal
treatment programs described in the following:

« Resume treatment with the biocide which had been used prior to
shutdown. Utilize the services ofthe water treatmentsupplier. Malntain
the maximum recommended biocide residual (for the specific biocide)
for a sufficient period of time (residual and time will vary with the

biocide) to bring the system under good blological control

or .

+ Treat the system with sodium hypochlorite to a level of 4 to 5 mg/L
(ppm) free chlorine residual atapH of 7.0t0 7.6. The chlorine residual
must be held at 4 to 5 mg/L (ppm) for six hours, measurable with
standard commercial water test kits.

If the cooling tower has been in operation and then shut down for a
duration of time and not drained, perform one of the two previous
biocidal treatment programs directly to the cooling water storage
vessel (cooling tower sump, drain down tank, etc.) without circulating
stagnant water over the cooling tower fillor operating the cooling tower
fan.

After biocidal pretreatment has been successfully completed, cooling
water may be clrculated over the tower fill with the fan off.

23
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When biocidal treatment has been maintained at a satisfactory level
for at least six hours, the fan may be turned on and the systemreturned
to service. Resume the standard water treatment program, including
biocidal treatment.

Mechanical Equipment:

Always shut off electrical power to the tower fan motor prior to
performing any maintenance on the tower. Any electrical switches
should be locked ouf and tagged out to prevent others from turning
the power back on.

-

1. If equipped, check oil level in accordance wilh the Geareducer User
Manual forthe Geareducer. (Althoughthe Geareducerwasfilledtothe
proper level at the factory, tipping during shipment and hoisling may
have caused some loss of oil.) If oil Is required, fill Geareducer to the
proper level with approved lubricant. (See Geareducer User Manual)
Check oll level at the Geareducer or dipstick (standpipe located on fan
deck, if so equipped) to confirm that the proper level Is indicated.

2. Install top fan ring and fan guard according to the Installation drawing
shipped with the tower. NGC80101 and NC80102 models include a
single-piece fanguard. All other models include a two-piece fan guard.
Models with extended velocily-recovery cylinders do not have fan
guards.

Improper instaliation of ihe fai cylinderand fan guard will des froy the
structural integrity of the fan guard. Fallure of the fan guard could
allow operating ormalntenance personnel tofall Into the rotafing fan.

3. Spin the fan manually to assure that all fan blades properly clear the
inside of the fan cylinder. Ifequipped observe the action of the coupling
(or drive shaft couplings) to be sure thatthe motor and Geareducer are
properly aligned. If necessary, correct the alignment in accordance
with the included manual. '
Eor Power Bell Drive equipped models observe the action of the
sheaves and belts to be sure that the motoris properly aligned with the
fan sheave. See Belt Tensioning and Sheave Alignment on page 20.
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It Is essential that the fan cylinder and fan guard be installed In
accordance with the Field Installation Manual shipped with the tower.
Do not force the fan cylinder out of round.

4. Momentarily bump (energize) the motor and observe rotation of the
fan. The fan should rotate in a counterclockwise direction when viewed
from below. If rotation is backwards, shut off the fan and reverse two
of the three primary leads supplying power to the motor.

Iftowerls equipped with a two-speed motor, check forproperrotation
at both speeds. Check also to see that starter Is equipped with a
20 second time delay which prevents direct switching from high
speed to low speed. If the fan Is intended to be reversed for delcing
purposes, make sure that the starter Is equipped with a 2 minute time
delay between changes of direction. These delays will prevent
abnormal stress from being applied to the mechanical equipment
and the electrical circuit components.

5. Runthemotorandobservetheoperalionofthemechanlcalequipment.
Operation should be stable, and if equipped, there should be no
evidence of oil leakage from the Geareducer or oil lines.

6. If equipped with belt drive check the torque on the fan and motor
sheave after 10 to 60 hours of operation. See Bushing Fastener
Torque Values on page 21.

Ifthe water supply system is notbeing operated—orifthere [s no heat
load on the system—motor amps read at this time may indicate an
apparent overload of as much as 10-20%. This Is because of the
increased density of unheated air flowing through the fan.
Determination of an accurate motor load should await the application
of the design heat load.
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Tower Operation

General:

The cold water temperature obtained from an operating cooling tower will

vary with the following influences:

1. Heatload: With the fan in full operation, if the heat load increases, the
cold water tlemperature will rise. Ifthe heat load reduces, the cold water
temperature will reduce.

Note that the number of degrees (‘range’) through which the tower
cools the waler is established by the system heat load and the amount
of water being_girculated. in accordance with the following formula:

- Heat Load (Btufhr)
GPM x 500

Range=°F =

or — in Sl units

Heat Load (kilowatts)
Liters/sec x 4.187

Range - °C

The coolingtowerestablishes onlythe cold watertemperature attainable
under any operaling circumstance.

2. Alrwet-bulb temperature: Cold water temperature will also vary with
the wet-bulb temperature of the air entering the louvered faces of the
tower. Reduced wet-bulb temperatures will result in colder water
temperatures, However, the cold watertemperaluré willnotvarytothe
same extent as the wet-bulb, For example, a 20°F (11 °C) reductionin
wet-bulb may result in only a 15°F (8°C) reduction in cold water
temperature. )

3. Water flow rate: Increasing the water flow rate (GPMor Ls)will cause
a slight elevation In cold water temperature, while reducing the water
flow rate will cause the cold water temperature to decrease slightly.
However, at a given heat load (see formula above), water flow
reductions also cause an increase in the incoming hot water
temperature, Use careto prevent the hotwater from exceeding 125°F,
(52°C) in order to prevent damage to the tower components.
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4. Air flow rate: Reducing air flow through the tower causes the cold
water temperature to rise. This is the approved method by which to
control leaving water temperature.

If your tower Is equipped with single-speed motor, the motor may be
shut off when the water temperature becomes too cold. This will cause
the water temperature to rise. When the water temperature then
becomes foo warm for your process, the motor can be restarted.

When operating in this mode care must be taken not to exceed a total
acceleration time of 30 seconds per hour.

-

Fan cycling limits: From a dead stop, determine the number of
seconds it takes the fan to arrive.at full speed. Divide this number into
30 to determine the allowable number of starts per hour. Considering
the normal fan and motor sizes utilized on NC Class towers, anticipate
that approximately 4 to 5 starts per hour are allowable.

Ifyour tower is equipped witha two-spéed motor, you will enjoy greater
opportunity for temperature control. When the water temperature
becomes too cold, switching the fan to half-speed will cause the cald
water temperature to rise—stabilizing ata temperalure a few degrees
higher than before. With a further reduction in water temperature, the
fan may be cycled alternately from half-speed to off—subject to the
same constraint of 30 seconds of allowable acceleration time per hour
as outlined ahove.

If your tower consists of two or more cells, cycling of motors may be
shared between cells, increasing your steps of operation accordingly.

Multicell towers equipped with two-speed motors will maximize energy
savings and minimize sound levels if fans are staged so that all fans
are brought up to low speed before any fan goes to high speed.

" For greater insight on cold water temperature control, please read
“Gooling Tower Energy and its Management”, Technical Report
#H-001-A, available from your Marley sales representative.
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Wintertime Operation:

The Marley fill system used in NC cooling towers has air entrance louvers
that are molded as an integral part of the fill. This feature makes these
towers very forgiving of cold weatheroperation, even atthe low temperature
and reduced load conditions encountered in free cooling ‘and other low
temperature applications. Nevertheless, during operation’in subfreezing
weather the opportunity exists for ice to form in the colder regions of the
tower.

Slushy, transitory Ice forms routinely in the colder regions of the fill
of low temperature towers, and Is visible through the tower louvers.
Such ice normally has-no ativerse effect on tower operation, but its
appearance should be a signal to the- operator to undertake ice
control procedures.

itis the operator's responsibllitytopre ventthe formation of destructive
(hard) ice on the cooling tower fill. Certaln guidelines should be
followed:

1. Do not allow the tower's leaving water temperature to drop below a
minimum allowable level—say 36°F to 40°F (2°C to 4.6°C). If such low
temperalure operation s necessary or beneficial to your process,
establish the minimum allowable level as follows:

During the coldest days of the first winter of operation, observe
whether any ice is forming on the louver face, particularly near the
bottom part of the louver face. If hard ice Is presentonthe louvers, you
must Increase the allowable cold waler temperature. If the coldest
possible wateris beneficial toyour process, ice ofamushy consistency
can be tolerated—but routine periodic observation is advisable.

If the minimum allowable cold water femperature Is established ator

nearmaximum heat load, itshould be safe forall operating conditions.
However, if established at reduced load, increased heat loads may
reintroduce the potential for lcing.

Having established the minimum allowable cold water temperature,
maintaining thattemperaturecan be accomplished by fan manipulation,
as outlined in item 4 under Tower Operation. However, in fowers of
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mare than one cefl, where fans are manipulated sequentially, please
realize that the water temperature will be significantly lower in the cell
or cells operating at the highest fan speed than the net cold water
temperalture produced by the enlire tower would indicate. Wintertime
operation of multicell towers at low cold water temperature levels
requires that the operator be especially watchful.

_ As cold air enters the louvers, it causes the water flowing over the fill

to be drawn inward toward the center of the tower, Thus, under fan
operation, the louvers and lower periphery of the tower struclure
remain partly dry, seeing only random splashing from within the
tower—plus normal atmospheric molsture from the entering air. Such
lightly wetted areas are most subject to freezing. ~~

Therefore, if excessive ice forms on the louvers, stop the fan for a few

minutes. With the fan off, the water flow will Increaserin the vicinity of
the louvers and reduce the ice buildup.

Under extended extreme cold conditions, it may be necessary to
operate the fan in reverse. This forces warm air out through the
louvers, melting any accumulated ice—adequate heat load must be
available. Reversal may be ateither full or half speed; however, Marley
recommends reversal at half speed. Reverse operation of the fan
should be used sparingly and should only be used to control ice, not
to prevent it. Reverse fan operation should nof need to exceed 1or2
minutes. Monitoring is required to determine the time required to melt
accumulated ice. :

Reverse operation of fans for prolonged periods during subfreezing
weather can cause severe damage to fans and fan cylinders. Ice can
accumulate Inside fan cylinders at fan blade plane of rotation and fan
blade tips will eventually strike this ring of ice, damaging the fan
blades or cylinder. Ice can also accumulate on fan blades and be
thrown off, damaging fan cylinder or blades. Allow a minimum of 10
minute delay between reverse operation and forward operation
during subfreezing weather to permitice to disslpate from fan blades
and fan cylinders. See Fan Drive Caution note on page 12 for fan
speed change and reversing precautions.

lind
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4. With no heat load on the circulating water, icing cannot be controlled
effectively by air control during freezing wealher. Towers mustnot he
operated with reduced water rate andfor no heat load during
freezing weather. If the circulating water system cannot be shut
down, water returning from the process should be made to bypass the
tower. If a bypass is used, all water must be bypassed without
modulation. If-the water bypass is directly into the tower's cold water
basin, its design must be approved by Marley Engineers. '

Intermittent Wintertime Operation:

_f periods of shutdown (nights, weekends, etc.) occur during-freezing
weather, measures must be taken to prevent the water in the cold water

_ basin—and all exposed pipework—from freezing. Several methods are

used to combat this, including automatic basin heater systems available
from Marley.

Unless some means of freeze prevention is Incorporated info your
system, the tower basin and exposed pipework should be dralned at
the beginning of each wintertime shutdown period.

It is recommended that you discuss your freeze prevention options with
your local Marley sales representative.
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Water Treatment and Blowdown

Maintaining Water Quality:

The steel used in NC towers has been galvanized with a heavy zinccoating
averaging 2.0 mils in thickness. NC towers are also available in stainless
steel. Other materials used (polyethylene basins, PVC fill, drift eliminators,
and louvers, aluminum fans and sheaves, cast iron Geareducer, elc.) are
selected to offer maximum service life in a *normal” cooling tower
environment, defined as follows:

« Circulating water with a pH between 6.5 and 8; a chloride content (as
NaCl) below 500 ppm; a sulfate content (SO4) below 250 ppm; total
alkalinity (as CaCOyg) below 500 ppm; calcium hardness (as CaCOy3)
above 50 ppim; amaximum inlet water temperature notto exceed 125°F
(51.7°C); no significant contamination with unusual chemicals orforeign
substances; and adequate water treatment to minimize scaling.

« Chlorine (if used) shall be added intermittently, with a free residual not

to exceed 1 ppm—maintained for short periods. Excessive chlorine
levels may deteriorate sealants and other materials of construction.

+ An atmosphere surrounding the tower no worse than “moderate
industrial”, where rainfall and fog are no more than slightly acld, and they
do not contain significant chlorides or hydrogen sulfide (H2S).

+ Many proprietary chemicals exist for control of scale, corrosion, and
biological growth and should be used prudently. Also, combinations of
chemicals may cause reactions which reduce treatment effectiveness,
and certaln chemicals such as surfactants, biodispersants and antifoams
may increase drift rate.

For complete water treatment recommendations and services contact
Marley Water Resources, toll free, at 877 800 0929 or contact our local
Marley sales representative.

Unless you purchased the stalnless steel structure, your NC tower
consists primarlly afgalvanlzed'steef, therefore yourwatertreatment
program must be compatible with zinc. In working with your water
treatment supplier, it Is important that you recognize the potential
effects on zinc of the specific treatment program you choose.
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Cocling Tower Cleaning:

Any evaporative-type cooling tower must be thoroughly cleaned on
aregularbasis tominimize the growth of hacteria, Including Legionella
Pneumophila, to avoidthe risk of sickness ordeath. Service personnel
must wear proper personal protective equipment during
decontamination. Do NOT attempt any.service unless the fan motor
is locked out. '

Operators of evaporative cooling equipment, such as water cooling
towers, should follow maintenance programs which will reduce to an
absolute minimum the opportunity for bacteriological contamination. Public
Health Service officials have recommended that "good housekeeping”
procedures be followed, such as: regutar Inspections for concentrations of
dirt, scale, and algae;'bériodic flushing and cleaning; and the following of
a complete water treatment program Including biocidal treatment.

The visual inspection should take place al least once a week during the
operating season. The periodic flushing and cleaning should be done
before and after each cooling season, butin any event atleast twice a year.
The louvers, drift eliminators, and easlly accessible fill surfaces should be
flushed by use of a moderate-pressure water nozzle, being careful not to
cause physical damage. A reliable water treatment program should be
installed and maintained. Filtration devices may be employed toreduce the
suspended solids concenlralions, thus increasing the effectiveness of the
water treatment program. See Tower Startup instructions on page 9,

Blowdown:

A cooling tower cools water by continuously causing a portion of it to
evaporate. Although the water lost by evaporation Is replenished by the
makeup system, itexits the toweras pure water—leaving behind its burden
of dissolved solids to concentrate in the remaining water. Given nomeans
of control, this increasing concentration of contaminants can reach a very
high level.

In order to achieve water quality which Is acceptable to the cooling lower
(as well as the remainder of your circulating water system), the selected
water treatment company must work from a refatively constant level of
concentrations. This stabilization of contaminant concentrations is usually
accomplished by blowdown, which is the constant discharge of a portion
of the circulating water to waste. As a rule, acceptable levels on which to
base a treatment schedule will be in the range of 2-4 concentrations. The

50




2\ Note

f
Maintenance

following table shows the minimum amount of blowdown (percent of flow)
required to maintain different concentrations with various cooling ranges™:

Number of Concentrations
Cooling Range
15X | 20x | 25X | 30X | 40X 50X | 6.0X
5 F (2.78° C) .78 .38 25 .18 A1 08 06

10° F (5.56° C) 1.58 78 51 38 25 A8 A4
15° F (8.33° C) 2.38 1.18 78 .58 .38 28 22
20° F (11.11° Q) 318 | 158 | 105 78 51 38 .30
25° F (13.89° C) 398 | 198 | 132 | .98 64 48 a8
Mullipliers are based on drift of 0.02% of the clrculating water rate.

* Range = Difference between hot water tfmperature coming to tower and cold water
temperature leaving tower. ke

EXAMPLE: 700 GPM (44.2 L/s) circulating rate, 18°F (10°C) cooling

range. To maintain 4 concentrations, the required blowdown is 0.458% or

00458 times 700 GPM (44.2 LIs), which Is 3.2 GPM (0.2 L/s).

If tower Is operated at 4 concentrations, circulating water will contain four
times as much dissolved solid as the makeup water, assuming none of the
solids form scale or are otherwise removed from the system.

When water treatment chemicals are added, they should not be
introduced into the circulating water system via the cold water basin
of the cooling tower. Water velocities are lowest at that point, which
results In inadequate mixing.

Belt Tensioning

The bells are adjusted by tumning
the Jacking screw at the motor
support. Ideal tensionis the lowest
tension at which the belt will not
slip under peak load conditions.
Check tension frequently during
the first 24-48 hours of run-in
operation. Overtensioning
shortens belt and bearing life.
Keep belts free from foreign
material which may cause slip.
Never apply belt dressing as this

Hip
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will damage the belt and cause early fallure. A Dodge® V-Bell Tension
Tester is an alternate method for tensioning V-belts. Check with you local

belt supplier.

Sheave Alignment
-*+« The motor sheave is to be posilioned as close as possibleto thie motor
in order to minimize torque on the motor bushings.
« The motor and fan sheaves may have grooves that are not used. The
bottom surface of the motor and fan sheaves must be aligned within
14" of each other and level within 12° (%" In 12) In order to notadversely
affect belt and sheave life. e

« Alignment can be achieved by placing a straight edge across the top
of the sheaves making sure that it is level and measuring down to the

bottom surface of both sheaves at four points.
« The belt is to be located in the lowest set of grooves.

= =
1 1 1 X . 1 N o
\ZENY
_ Torque
Bushing Fastener Bushing Fastenor Size e M
1
Torque Values SH V- 20 6 B
SDS V- 20 6 8
[ sD v - 20 6 8
SK e- 18 13 18
SF % - 16 22 30
E ¥%-13 35 48
F Yio - 12 65 88
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Schedule of Tower Maintenance

Some maintenance procedures may require maintenance personnel to
enter the tower. Each cased face of the tower has a door for access to the
interior of the tower.

The purchaser or owner Is responsible for providing a safe method
for entering or exiting the access door.

Included with this instruction packet are separate Manuals on each major
operating component of the tower, and it s recommended that you read
them thoroughly. Where discrepancies may exist, the separate
component User Manuals will take precedence.

The following is recommended as a minimum routine- of scheduled
maintenance:

Always shut off electrical power to the tower fan motor prior to
performing any inspections that may involve physical contact with
the mechanlical or electrical equlpment'ln or on the tower. Lock out
and tag out any electrical switches to prevent others from turning the
power back on, Service personnel must wear proper personal
protective clothing and equipment.

Weekly: Inspect for bacterial growth and general operation conditions.
Bacterial growth should be reported to your water treatment expert for
immediate attention.

Monthly (Weekly at start up): Observe, touch, and listen to the tower.
Become accustomed to its normal appearance, sound, and level of
vibration. Abnormal aspects relating to the rotating equipment should be
considered reason to shut down the tower until the problem can be located
and corrected. Observe the operation of the motor, drive train and fan.
Become familiar with the normal operating temperature of the motor, as
well as the sight and sound of all components as a whole.

Ifequipped, check for Geareducer oil leaks. Check the Geareduceras well
as any optional oil lines to external oll dipstick/sight glass.

Inspect louvers, drift eliminators and basin trash screens and remove any
debris or scale which may have accumulated. Replace any damaged or
worn out components. Use of high-pressure water may damage the

eliminator and louver material. "
1
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Observe operation of the float valve. Depress the operaling lever to make
sure that the valve is operating freely. Inspect the suclion screen for
plugging. Remove any debris that may have accumulated.

Check for any buildup of silton the floor of the cold water basin. Make note
of the amount, ifany, so future inspections will enable you to determine the
rate at which it is forming.

Every 3 month: If equipped, lubricate fan shaft bearings. While rotating
equipment by hand, grease the bearings until a bead forms around the
seals—a maximum charge of 0.55 ounces is recommended. Chevron
SRI-2 grease Is recommended

_Semi-Annually: Relubricate motor according to the manufacturer's

instructions. See instructions on this page for towers with the motorlocated

-oulside the plenum option.

If equipped, check the belt tension and condition.

If equipped, check Geareducer olf level. Shut down the unit and allow 5
minutes for the oil level to stabilize. Add oil if required.

Check to see that all bolts are tight in the fan and mechanical equipment
region, including the fan cylinder and fan guard. Refer to component User
Manualis for torque values.

Clean and disinfect cooling tower with biocides. Systems with biofouling,
high general bacterial counts, or positive cultures of legionella may require
‘additional cleaning. Refer to “Cooling Tower Cleaning” section—page
20. Consult your water treatmentexpertasto prudent biological evaluation
testing.

Geareducer models used on NC cooling towers are designed for 5-
year oil change Intervals. To maintain five-year change Intervals, use
only oil designed specifically for these Geareducers. If, after five
years, turbine-type mineral oil is used, the oll must be changed
semiannually. Refertothe GeareducerManual forollrecommendations
and further instructions. 3
Annually: Inspect the tower thoroughly, making maximum use of
instructions givenin the separateservice manuals. Checkstructural bolted
connectionsand tighten as required. Make preventive maintenance repairs
as necessary.

Every 5 Years: Ifequipped, change Geareduceroil. Refertothe Geareducer
User Manual for instructions.
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Motor Relubrication Instructions

Motor located oulside plenum oplion

Open and lock out disconnect switch to make certain mofor cannot
be started.
1. Remove guard as shown on the next page. Opposite end motor
bearing is accessible from outside the tower.

Stee! Side Casing

Motor : Grease Fill Plug

Attachment Screw

Guard

Grease Relief Plug

2. Remove grease fill and relief plugs at both shaft extension end and
opposite end bearings and remove hardened grease, using clean
wire.

3. Insert grease fittings in grease fill openings and add grease until
grease is forced out through relief openings.

4, Replace fill plugs and operate mechanical equipment 30 minutes to
one hour to purge excess grease at grease relief opening.

6. Reinstall grease relief plugs and reinstall guard.

6. Resume normal tower operation.
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Seasonal Shutdown Instructions

When the system is to be shut down for an extended period of time, itis
recommended that the entire system (cooling tower, system piping, heat
exchangers, etc.) be drained. Leave the basin drains open.

During shutdown, clean the tower (see Warning, page 19) and make any
necessary repairs. Pay parlicular attention to’ mechanical equipment
supports and coupling (or drive shatts).

Following each year's shutdown and cleaning, inspect the tower's metal
surfaces for evidence of the need to apply a protective coating. Do not
misinterpret grime—and transient rust from the piping system—as a need
to have the tower painted. If relatively bright metal can be exposed by
cleaning, consider that the galvanizing has remained effective. Unless
there is evidence of a generalized failure of the galvanizing, localized
touch-up should be all that is required.

To the extent that the galvanizing (zinc coating) still exists, paint will
not adhere to i readily. Contact the manufacturer of the coafing you
intend to use for instructions.

Tower framework: Check structural bolted connections and tighten as
required.

Fans: Check fan assembly bolting and tighten as required. Use torque
values prescribed in the Fan User Manual.

Fan shaft bearings: If equipped, lubricate fan shaft bearings at close of
each operating season—see page 23.

Electric motors: Clean and lubricate motor at close of each operating
season (refer to motor manufaclurer's recommendations.) Check motor
anchor bolts and tighten as required. See Page 24 for towers with motor
located outslde the plenum option.

Do notstart motor before determining thatthere will benolnterference
with free rotation of the fan drive.

The motor should be operated for three hours at least once a month. This
serves to dry out windings and re-lubricate bearing surfaces (refer to
Marley “Electric Motor User Manual” Manual 92-1475 ).
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At start of new operating season, make sure bearings are adequately
lubricated before returning motor to service.

Prolonged Shutdown
"It shutdown perlod is longer than seasonal, contact your Marley sales
engineer for additional information.

Marley Services

Marley's interest in your NC cooling tower does not end with the sale.
Having conceived, designed, and manufactured the most reliable and
longest-lasting cooling tower of its class, we want to make sure that you
gain the maximum possible benefit from its purchase.

Therefore, the following services ato available which are intended to:
assure the maximum possible service life under youroperating condilions;
tailor the operating characteristics to your speclfic needs; and maintain
consistently optimum thermal performance capability. They are available
by contacting your Marley sales representative.

Replacement parts:' A complete stock of parts and components is
maintained at one or more of the various Marley plants. In cases of
emergency, they can normally be shipped within 24 hours—by alir freight
if necessary. However, you would obviously benefit from anticipating your
need in advance, thus avoiding the cost of special handling.

Be sure to mention your tower serial number (from the tower nameplate)
when ordering parts.

Periodic maintenance: You may wish to contract with Marley for regularly
scheduled visits—for the purpose of inspecting and reporting your tower's
condition—to make recommendations intendedto preventemergencies—
and to perform maintenance considered outside the norm.

This service Is not intended to replace the important function performed by
yourmaintenance staff. Thelrattentionassuresthetower'sroutine operating
performance, and is invaluable. However, Marley recognizes that the
unusual manner in which & cooling tower performs its function—as well as
the unique forces which act upon it—may be considerations which
occasionally require the services of an expert tachnician.
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Additional Information

Increased load requirements: NC towers are designed so that cells of
either equal or unequal capacity can be addedinthe future, This allows you
to compensate for the load increases that normally occur with the
replacementor addition of production equipment—andstill retain continuity
with respect to your cooling tower system.

Tower rebullding: Marley routinely rebuilds and upgrades cooling towers
of afi materials and manufacture. If your tower ever reaches the limit of its
service life, we recommend that you Investigate the cost of rebuilding
before you routinely order a new replacement tower.

Each NC tower includes a document package containing general
orientation drawings, “NC Field Installation Manual” Assembly
Instructions, and tower component manuals. These documents contain
important information relating to safe Installation and operation of
the cooling tower. Field installation is always required for fan guards,
piping Inlets and piping outlets. Some optlonal accessorles, such as
valves, handralls, ladders and safely cages may alsorequire field installation.
If installation details are not covered In the "NC Field Installation
Manual” a separate installation drawing or manual for each purchased
option is included in the document package along with bills of material. If
you have purchased an option and can't find the appropriate installation
drawing, contact your local Marley office or representative before
proceeding.

In addition to these specific documents, Marley publishes numerous
technical reports including more detailed information on a variety of
cooling tower operation and service topics. Your Marley office or
representative will be happy to give you copies of these reports at no
charge.

For complete parts and service assistance, contact the Marley sales or
representative office in your area. If you need help locating the office
nearest you, please phone 800 462 7539 or check the internet at
www.marleyct.com.
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Troubleshooting

Trouble Cause

Remaedy

Power nol available at motor terminals

+ Check power at starter. Correct any bad connections
between the control apparatus and the molor.

+ Check starter conlacls and confrol circull. Reset overloads,
close contacts. reset tipped switches or replace falled control
switches.

« If power is not on &ll leads al starier, make sure overtoad
and short clrcult devices are in proper condition.

< Motor Will Not Start Wrong connections

Chack motor and control connections agalnst wirlng diagrams.

Low vollage

Check nameplale vollage against power supply. Check .
voltage at motor terminals.

Open circult In molor winding

Check stator windings for open clrculls.

Motor or fan drive stuck

Disconnect motor from load and check motor and Geareducer
for cause of prablem.

Rotor defectve

Look for broken bars or rings.

Motor runnl’nﬁ single-phase

Stop motor and attempt to start il. Motar will not starl if single-
phased. Check wiring, contrals, and motor,

Motor leads connected incorrectly

Check molor conneclions against wiring diagram on motor.

Bad bearings- -

Check lubrication. Replace bad bearings. -

Unusual Motor Nolse Eleclrical unbalance

Check vollages and currents of all three lines. Correct if
required.

Alr gap not uniform

Check and correcl brackel fits or bearing.

Rotor unbalance

Rebalance.

Cooling fan hitling end bell guard

Relnslall or replace fan.

Wrong vollage or unbalanced vollage

Check voltage and current of all lhree lines againsl nameplate
values.

Check fan blade plich. See Fan Service Manual. Check for

Overload drag In fan drive train as from damaged bearings.

Wrong motor RPM Check nameplate against power supply. Check RPM of molor
and gear ratio.

Bearings overgreased Remove grease reliefs. Run motor up lo speed to purge

excesslve grease.

Wrong lubricant In bearings

Change lo proper lubricant. See motor manufaclurer's
instructions.

Slop motor and altempt to start [t. Motor will not start If single-

One phase opan i
Motor Runs Hot P ik gt{tased. (:hackdm:ni;( ounla:l;. and mc;lor. - :
ean motor and check ventilation openings. Allow ample
Poor ventilaion venlilation around molor.
Winding fault Check with Ohmmeler.
Bent motor shaft Stralghten or replace shaft,
Insufficlent grease Remove plugs and regrease bearings.
Limit cumulative acceleration time to a tatal of 30 seconds/hr.
Too frequent starling or speed changes Set onloff or speed change set polnts farther aparl. Conslider
. installing a Marley VFD drive for fine temperalure conlrol.
Deteriorallon of grease, or foreign . v
material in grease Flush bearings and relubricale.
Bearings damaged Replace bearings.
Check transformer and setting of taps. Use higher vellage on
Vollage too low at motor terminals
Motor Does Not Come Up because of fine drop ?:dnfégm:u laemﬂnals or reduce loads. Increase wire size of
To Speed -

Broken Rolor bars

Look for cracks near the rings. A new rator may be required.
Have motor service person check molor.

Wrong Rotation (Motor) ~ Wrong sequence of phases

Swilch any two of the three motor leads.
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Trouble Cause Remedy
If new, see if nolse disappears after one week of operalion.
Geareducer bearings Draln, flush, and refill Geareducer. See Geareducer Service
Geareducer Nolse Manual. If still nolsy, replace.
Gears Correct toolh engagement. Raplace badly wom gears.

Replace gears wilh broken or damaged teeth.

Loose bolls and cap screws

Tighten all balts and cap screws on all machanical equipment
and supporls.

Unbalanced drive shaft or wom

Make sure molor and Gearaducer shafis are in proper
alignment and "match marks” propery malched. Repalr or
raplace worn couplings. Rebalance drive shafl by adding or

couplings removing welghts from balancing cap screws. See Drive
Shaft Service Manual.
Make certain all blades are as far from center of fan as safety
Fan devices permit. All blades musl be pitched the same. See
gféus‘dm Fan Drive 2 Fan Service Manual. Clean off deposit bulld-up on blades.
\bration
Check fan and plnlon shaft endplay. Replace bearings as
Wom Geareducer bearings necessary.
Worn fan shaft bearings-belt drive Check fan shaft endplay. Replace bealngs as necessary.
Disconnect load and operate motor. If motor still vibrates,
Unbalanced motor rebalance rotar. .
Bent Geareducer shaft Check fan and pinlon shaft wilh dial Indicator. Replace If
necessary.
Blade rubblng inside of fan cylinder Adjust eylinder to provide blade tip clearance.
Fan Nolse Loose bolts in blade clamps Check and tighten if necessary.
Fan shaft bearings—bell drive Grease bearings
Insufficient blowdown Sea "Water Treatment" section of lhis manual

Scale or forelgn substance

in circulating water system
Water realment deficlency

Consult competent water lreating speclalisl. See "Waler
Trealment® section of this manual

Entering wet bulb temp, is above design

Check to sae If local heal sources are affecting tower. See if
surrounding struclires are causing recirculation of tower
discharge air. Discuss remedy with Marley represenlative.

Deslgn wet bulb temp. was too low

May have to Increase tower size. Discuss remedy with Marley
representalive.

Cold Water Temperalure
Too Warm po Actual process load greater than deslgn

May have to increase lower size. Discuss remedy with Marley
representalive.

Saa "Tower Operatlon”
(Sea "Tower Operation”) Overpumping

Reduce waler flow rate over tower to design conditions.

Tower slarved for alr

Check motor current and vollage to be sure of correct contract
horsepower. Re-pitch fan blades il nacessary. Clean louvers,
fill and eliminators. Check to seeif nearby struclures or *
enclosing walls are obstructing normal alrflow to tower.
Discuss remedy with Marley representative.

Distribution basins overflowing

Reduce water flow rate over tower to design condillons. Be
sure hot water basin nozzles are in place and not plugged.

Excessive Drift Exiling

" Tower
Faully drift elimination

Check to see that Integral fill, louvers, and eliminators are
clean, fras of debris, and installed correctly. if drifi eliminators
are separale from fill, make sure they are correctly installed in
place. Clean if necessary. Replace damaged or wom out
componenls.
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Maintenance Schedule

Service Monthly Startup Shutdown Semi-annually
Inspect General Condition and Operalion X X
Ohserve Operatli:n of:
Molor, Coupling, Geareducer and Fan X X
Makeup Valve X X
Inspect and Clean as Necessary:
PVC Alr Inlet Louvers X X
PVC Drift Eliminators X X
Cold Water Basin and Outlet b X X X
Hot Water Basins ' X X
Fan Motor Exterior X X
Check:
Cold Water Basin Level X X
Blowdown-adjust as required X X
Check Geareducer for:
Qil Leaks X %
Proper Oll Level X X
Loose Bolts or Qil Plug X X
Plugged Oil Lines or Vent o X
Change Geareducer Oll 5-years
Thoroughly Inspect Mechanical Couplings X X X
Check Belt Drive System for:
Belt Tenslon and Conditlon X X
Sheave Bushing Fastener Torque X X
Fan Shaft Beang Lubrication (every 3 mo) X X
Check and Tighten as Required:
Mechanical Equipment Bolts X X X
Motor Anchor Bollts . X X . X
Tower Framewaork Structural Bolts X X X
Fan Assembly Bolts X X
Inspect Metal Surfaces and Touchup X
Motor Operation Required (minimum) 3 hrs/month
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Use this schedule

Service Monthly Startup Shutdown Semi-annually

Inspect General Condilion and Operation X X
Ohserve Qperation of:

Motor, Coupling, Geareduger and Fan X X

Makeup Valve X X

Inspect and Clean as Necessary:

PVC Alr Inlet Louvers X X

PVC Drift Eliminators X X

Cold Water Basln and Outlel. X X X - X
Hot Water Basins X X

Fan Motor Exterior X X

Check:

Cold Water Basin Level X %

Blowdown-adjust as required X X

Check Geareducer for: °

Qil Leaks X X

Proper Oil Level X X

Loose Bolts or Ol Plug X X
Plugged Oil Lines or Vent X X
Change Geareducer Oll 5-years

Thoroughly Inspect Mechanical Couplings X X X
Check Belt Drive System for:

Belt Tenston and Condition X X
Sheave Bushing Fastener Torque X X
Fan Shaft Beang Lubrication (every 3 mo) X X
Ghack and Tighten as Required:

Mechanical Equipment Bolts X X X
Motor Anchor Bolts X X X
Tower Framework Struclural Bolts X X S ¢
Fan Assembly Bolts K X X
Inspect Metal Surfaces and Touchup A X

Motor Operation Required (minimum) 1 3 hrs/month
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State of West Virginia General Services Division
Department of Administration GSD126419 Bldg 11 HVAC
Maintenance Service

GSD126419 Attachment C: Bid Form

’ -y ] < 7 4/ v 5
Bidder's Company Name: < AStw TTCEEtEN cal > e/ Ces

Bidder's Address: S £ 5(‘ y (LoN SUlc (VA /\,/ /A «

& Z H B A S oV ! vV Z< 5O (
Remittance Address:
(if different)
Phone Number: JO <~ — 5740 - o< 49
Fax Number: S04 -

()

/ ) . \
Email Address: ' 'V'./'fr!_/f(, /’-,»4. n€ & (g >'/'f" /*'(‘ h . (o

WV Contractor's License Number: Y, u"()(': / A ;"

We, the undersigned, having examined the site and being familiar with the local
conditions affecting the cost of the work and also being familiar with the general
conditions to bidders, drawings, and specifications, hereby propose to furnish all
materials, equipment, and labor to complete all work in a workmanlike manner, as
described in the Bidding Documents.

TOTAL CONTRACT BID (Total to be written in words and numbers)

»/. .’ o i k( /)( /\/ - ’
rouety devenN (Heusdpny Doweppre U —

o &

s /{!’"7_‘_ ooo 0~ )




65

State of West Virginia General Services Division
Department of Administration GSD126419 Bldg 11 HVAC
Maintenance Service

References

)

Reference Name: ‘A\\.um ('\@U‘-k.\g‘

Position: Main Yeaan N negiso

Address: 300 Prvnculuavie Buinus (e lesyrom WU 35 30 a
Telephone Number: _ >4 200~ )l )

Project Name: AN C Ly ¢
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PrOjeCt Name: 7 \\{ wona s XY 1o vy \[n‘\ll'.. \ \'\\"-)L) \-\3 O \
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REQ.P.O#
BID BOND
KNOW ALL MEN BY THESE PRESENTS, That we, the undersigned, Casto Technical Services, Inc.
of Charleston . Wv , as Principal, and Western Surety Company
of Sioux Falls . SD . a corporation organized and existing under the faws of the Stale of
—SD_____withits principal office in the City of Sioux Falls , as Surely, are held and firmly bound unlo the State
of Wes! Virginia, as Obligee, in the penal sum of_Five Percent of Amount Bid (s 5% ) for the payment of which,

well and truly to be made, we joinlly and severally bind ourselves, our heirs, administralors, executors, successors and assigns.

The Condition of the above obligation is such that whereas the Principal has submitled to the Purchasing Seclion of the
Department of Administration a cerlain bid or proposal, allached herelo and made a part hereof, {o enler into a conlracl in wriling for
Cleaning the Chiller and Cooling Towers Building 11 - According to Plans & Specifications

NOW THEREFORE,

(a) If said bid shall be rejected, or

{b) If said bid shall be accepted and the Principal shall enler into a contract in accordance wilh the bid or proposal allached
herelo and shall furnish any olher bonds and insurance required by the bid or proposal, and shall in all other respects perform the
agreement crealed by the acceplance of said bid, then this obligation shall be null and void, othenwise this obligation shall remain in full
force and effecl, Itis expressly understood and agreed that the liabilily of the Surely for any and all claims hereunder shall, in no event,
exceed the penal amount of this obligalion as herein slated.

The Surely, for the value received, hereby stipulales and agrees thal the obligations of said Surely and its bond shall be in no
way impaired or affected by any exiension of the lime wilhin which the Obligee may accepl such bid, and said Surely does hereby
waive nolice of any such extension.

IN WITNESS WHEREQF, Principal and Surety have hereunlo set their hands and seals, and such of them as are corporations

have caused ihelr corporale seals lo be affixed hereunto and these presents lo be signed by Lheir proper officers, this
20th _ gayof December 2011

Principal Corporale Seal Casto Technical Services, Inc.
;Ejame of Principal)
By &.—-f/{/ﬂg/@g’_ Y5 Z e
7 ""{Mus\ be President or
Vice President)
VP of Finente | CED
(Tille)
Surely Corporale Seal Western Surety Company
T (Name of Surely)

st . Ty

Patricia A. Moye, WV Resident Agent Auomey’ﬁFac{

IMPORTANT - Surety executing bonds musl be licensed in West Virginia to transacl surely insurance. Corporate seals must be affixed,
and a power of atlorney must be allached.




Western Surety Company

POWER OF ATTORNEY APPOINTING INDIVIDUAL ATTORNEY-IN-FACT

Know All Men By These Presents, That WESTERN SURETY COMPANY, a South Dakota corporation. is a duly organized and existing corporation
having its principal office in the City of Sioux Falls, and State of South Dakota, and that it docs by virtue of the signature and seal herein affixed hereby

make, constitute and appoint

Kimberly J Wilkinson, Larry D Kerr, Allan L Me¢ Vey, Gregory T Gordon, Patricia A Moye,
Individually

of Charleston, WV_its true and lawful Attorney(s)-in-Fact with full power and authority hereby conferred to sign, seal and execute for and on its behalf

bonds, undertakings and other obligatory instruments of similar nature

- In Unlimited Amounts -

and to bind it thereby as fully and to the same extent as i such instruments were signed by a duly authorized officer of the corporation and all the acts of said

Attorney, pursuant to the authority hereby given, are hereby ratified and confirmed.

This Power of Altorney is made and executed pursuant to and by authority of the By-Law printed on the reverse hereot, duly adopted, as indicated, by

the sharcholders of the corporation.

In Witness Whereof, WESTERN SURETY COMPANY has caused these presents to be signed by its Senior Vice President and its corporate seal to

he hereto attixed on this 11th day of August, 2010,

WESTERN SURETY COMPANY

” Brullat, Senior Vice President

State of South Dakota )
58
County of Minnchaha

On this | 1th day of Augusl, 2010, before me personally came Paul T. Bruflat, to me known, who, being by me duly sworn, did depose and say: that he
resides in the City of Sioux Falls, State of South Dakota; that he is the Senior Vice President of WESTERN SURETY COMPANY described in and which
exeeuted the above instrument; that he knows the seal of said corporation; that the scal affixed to the said instrument is such corporate seal; that it was so
alfixed pursuant to authority given by the Board of Directors of said corporation and that he signed his name thercte pursuant to like authority, and

acknowledges same to be the act and deed of said corporation.

BahhnEhhGaLG0L0L00L0005500Y

+
f D. KRELL

+
&
5
November 30, 2012 s NOTARY PUBLIC s
;fsoum paKoTAGEAD) :
thannasaanaaaa064800000800 §

My commission expires

4 D. Krell, Nofiry Public
CERTIFICATE
I L. Nelson, Assistant Secretary of WESTERN SURETY COMPANY do hereby centify that the Power of Altorney hereinabove set forth is still in
lorce, and further certity that the By-Law of the corporation primerf!/en the reverse,h.:misiill in force. In testimony whereof | have hereunto subscribed
X Cepndr 2S5 U

my name and afTixed the seal of the said corporation this _ - day of’

WESTERN SURETY COMPANY

jrrl./

L.. Nelson. Assistant Secretary

Farm F4280-09-06




Authorizing By-Law
ADOPTED BY THE SHAREHOLDERS OF WESTERN SURETY COMPANY

This Power of Attorney is made and executed pursuant to and by autharity of the following By-Law duly adopted by the shareholders

of the Company.

Section 7. All bonds, policies. undertakings, Powers of Attorney, or other obligations of the corporation shall be exccuted in the
corporate name of the Company by the President, Secretary, and Assistant Secretary, Treasurer, or any Vice President, or by such other
officers as the Board of Dircctors may authorize. The President, any Vice President, Secretary, any Assistant Secretary, or the Treasurer
may appoint Attorneys in Fact or agents who shall have authorily to issue bonds, policics, or undertakings in the name of the Company.
The corporate scal is not necessary for the validity of any bonds, policies, undertakings, Powers of Attorney or other obligations of the

corporation. The signature of any such officer and the corporate seal may be printed by facsimile.
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State of West Virginia
DRUG FREE WORKPLACE CONFORMANCE AFFIDAVIT
West Virginia Code §21-1D-5

| . [ . )
STATE OF \J/\/‘ "'-3’ > | kj \ (\""J'i? l (;L}ﬁ (\

COUNTY OF (SA Aoy, TO-WIT:

I, .;rOOO [/u//FZB// , after being first duly sworn, depose and
state as follows:

1.  Iam an employee of / Ao TECHNICA NELVKa,
{Company Name)

)
2 I do hereby attest that(f/\ TO TECHNCpe  { ELVeEs
(Company Name)

maintains a valid written drug free workplace policy and that such
policy is in compliance with West Virginia Code §21-1D-5.

The above statements are sworn to under the penalty of perjury.

7 ” ~ P f
( A o (CECHN AL { ERUcES
(Company Name)

By: [ ©op l]( S A

S, 11 . )
Title: T (fose<t ,"‘”H N e 2

Date: |2~ |9 -Reif
Taken, subscribed and sworn to before me this L(/_Z)day of //}((/77/«( /( //
By c r?;qv{\;s%q%expl@%ﬂ \..'I:‘GINIA ) ? /C / )
(Seal) U )

%ﬂ% MIGHELE WELLING ¢

IS ROUTE 1, BOX 173C

/ GIVEN, WY 25245 ﬂ /i / ﬂ / p
(fﬁf‘z'_-)w By gt ety

commssion expires August 28, 2012
B e o ( otary Public)
THIS AFFIDAVIT MUST BE SUBMITTED WITH THE BID IN ORDER
COMPLY WITH WV CODE PROVISIONS. FAILURE TO INCLUDE THE
FFIDAVIT WITH THE BID SHALL RESULT IN DISQUALIFICATION
THE BID.

Rev March 2009
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STATE OF WEST VIRGINIA
Purchasing Division

PURCHASING AFFIDAVIT

Waest Virginia Code §5A-3-10a states: No contract or renewal of any contract may be awarded by the state or any of its
political subdivisions to any vendor or prospective vendor when the vendor or prospeclive vendor or a related parly to the
vendor or prospective vendor is a debtor and the debt owed is an amount greater than one thousand dollars in the
aggregate.

DEFINITIONS:

"Debt* means any assessmenl, premium, penally, fine, tax or other amount of money owed to the state or any of its
political subdivisions because of a Judgment, fine, permit violalion, license assessment, defaulted workers' compensation
premium, penally or other assessmenl presently delinquent or due and required to be pald to the slale or any of its
political subdivisions, including any interest or additional penalties accrued thereon.

“Debtor” means any individual, corporation, parlnership, assoclation, limited liabllity company or any other form or
business assoclation owing a debt to the state or any of ils political subdivislons, “Political subdivision® means any county
commission; municlpality; county board of educatlon; any instrumentalily established by a county or munlclpality; any
separale corporatlon or inslrumentalily established by one or more counties or municipalities, as permilied by law; or any
public body charged by law with the performance of a goverament function or whose Jurisdiction Is coextensive with one
or more counlles or mun!clpalitles “Related parly” means a parly, whether an individual, corporation, partnership,
assoclation, limited llability company or any other form or business associatlon or other entily whatsoever, related to any
vendor by blood, marrlage, ownership or conlract through which the party has a relationship of ownership or other interest
with the vendor so that the party will actually or by effect recelve or control a portion of the benelit, profit or other
consideration from performance of a vendor contract with the parly recelving an amount that meels or exceed five percent
of the total contract amount.

EXCEPTION: The prohibition of this section does not apply where a vendor has contested any tax adminlstered pursuant
to chapler eleven of lils code, workers' compensation premium, permit fee or environmental fee or assessment and the
malter has not become final or where the vendor has entered inlo a payment plan or agreement and the vendor is not in
defaull of any of the provisions of such plan or agreement,

Under penally of law for false swearing (West Virginia Code §61-5-3), it is hereby cerlified that the vendor affirms and
acknowledges the information in this affidavit and is in compliance wilh the requirements as stated.

WITNESS THE FOLLOWING SIGNATURE
) Y0 ) 5
Vendor's Name: ( ‘/‘\ 10, /( (4 (/7 { NS 2V CeS

» Date: /72 -~/ 92 )/

Authorized Slgnalure(/ . L

State of 1_J l /

County of K NN {1-‘,/'/?]' , to-wil: _

Taken, subscribed, and sworn lo before me this ﬂ day of DC C(j M() aL ' 2U_U_-
My Commission expires % \ Jo ) i 2 ?‘ » ; 20_\_2-f

(
h

AFFIX SEAL HERE NOTARY PUBLICPL /l QO L\( ( J )(Q ( ~

OFFIGIAL SEAL
NOTARY PUBLIC
STATE OF WEST VIRGINIA
MICHELE WELLING

ROUTE 1, BOX 173C

GIVEN, WV 25245

My commission expires August 28, 2012 Purchasing Affldavit (Revised 12/16/09)
2 P e, PR e B Py




