RICHARD CONSTRUCTION, INC.

JUNIPER GTL Project

EQUIPMENT PACKAGE# 902-PK-0001
® COOLING WATER / TOWER PACKAGE

MASTER COPY
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RICHARD CONSTRUGTION, INC.

FINAL SYSTEM TURNOVER

Date: /‘/7’ -/
Project: Ton, per 7L 21428
System Number: 90,2 - K- 200/

System is complete, approved, and is issued for Final turnover
acceptance for your care, custody and control

éé/%f/‘é?/ /- /47

RCI QA/QC 77 Date
R /101

Cli€nt QA/QC { Date

RCI  Project Manager Date

Client Turnover Coordinator Date

Note: This form does not constitute a full system walkdown for all signees.

Copy fo:
Client Project File
Contractor File
Inspection File

System Turnover Form #2
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Field Installation Checklist

= EXHIBIT A
EQUIPMENT INSTALLATION

Equipment D 702 - PR ~000 |

Project; U;mrﬂxr Tl 216520
Location: (est foa ke La . Area r
Inspected By: o/ Date: _/~-/4%-/7
ITEM INSPECTION DESCRIPTION YES NO
1 Shimmed Properly J22 fq’b
2 Criented correctly [2ad) iy
3 Elevation correct e L
4 Plumbness i |15
5 Anchor bolts tightened v /LS?’
6 Slide Plates installed correctly /1/ /A
7 Fireproofing /l//ﬂ
8 Purge maintenance /Z/M
2] Slide plate material /V /A’
10 Labeled with ID number [ /9"@.
11 Ground wire attached ’/V/A-
12 Base line thickness recorded //4
. 13 Pressure test complete (alf supports must be in place prior to test} /4—
14 Cleanliness £ /J-L
15 Protective coating /V/ﬂ
16 Insulation /1//»4—
oLl WA J~/4~/7
RC14¢ DATE
Client QA DATE
AL Commptt RS
Client Construction Representative DATE
Client Turnover Coordinator DATE

System Turnover Form #9



RICHARD CONSTRUCTION, INC.

QUALITY FIELD INSTALLATION CHECKLIST Page [ of 1
MANUAL EQUIPMENT &
Project No.: Equip. No.:
INSTALLATION O.K.
ITEMS TO CHECK (SIGN AND DATE)
Exceptions:

RCI QA/QC Representative / Date:

Client Representative / Date:

Q-P-EQ001-01-F16




~ PROCESS DATA SHEET Sheet 1 of 1
SPEC REV.
REV | BY DATE DESC. RS
A PG 52814 ISSUED FOR DESIGN PROJ # DATE
13-1200 | 5/28/2014
RDS DOC# 13-1200-00-PR29-095 REQ. FO.
CLIENT: JUNIPER GTL 1
LOCATION: WESTLAKE, LA BY CHKD| APPR.
PROJECT: JUNIPER GTL DALG BR

(900-PK-001)

Modifications to Datasheet

1. Process Data updated to reflect current Cocling VWater Balance.

Attached Documents:
1. Datasheet for 900-PK-001, Rev 1 - 1/2714

COOLING WATER PACKAGE

US-01-902-PK-0001

Pages

JNotes:

also to be Reused.

1. Cooling Water Towers to be placed on the same location and to have the same footprint than the existing 4-cell ones (B-9401W, B-9401E). Existing Foundations are

Richard Design Services, Inc. Process Data Sheet

Page 1



RDS Revision A - 05/28/2014

COOLING TOWER
RDS DOC #|  13-1200-00-PR29-095
. ~ Client: —ﬁ!h-..____D_esc Date B‘y’/ﬂﬁ—— Equip Tag{s): (900-PK-001
' Location: Westlake, LA 0 IFD~{_06/1 " GF LB - US-01-902 PK_0001
Project Name: Juniper 7 1 for X |£%.§J LB Data Sheet#, 1010-5GCE-311-DAT-00061
Project No: ] --"\ Qty Req: 1

Manufacturer * (Note 1) ) Made! Numbet v 1
Type * Number of Cells * _

Weight (Dry / Wet), b * Matenial of Construction *

Capacity. gpm 8600 13256 7Puty‘Mr J}ﬁﬁmﬁ%ﬁg,ﬂﬂo 1
Wet Bulb, °F - 81 Dry Bulb, °F 90

Relative Humidity, % . L Maximum Noise Level dB _

Water Temperature In (Design). F 122 111 ) Water Temperature Cut {Design), F 88 1
Water Termperature In (Maximum), F _ Water Temperature Out {Maximum), F

Water Temperature tn (Minimum), F Water Ternperature Qut (Minimum), F .

Evaporation Loss, % 3.3% (Note 2) 2.3% ) Drift Loss, % 0.005 {note 2) 1
Fan Efﬁcnency, % * Requlred Make-Up Water, GPM 386 422 1

T CASE 2% . (NOTE3).".". . .".".PROCESS INFORMATION'. . . .. "' " CASE 2% . . . . .t

Capaity, gom 14540 14323 Duty, btuhr i 446,300,000 171,876,000 1
Wet Bulb, °F 81 ) Dry Bub, 'F 9

Relative Humidity, % L Maximum Noise Level, dB .

‘Water Temperature In (Design), F 3 112 Water Temperature Out (Design), F 838 1
‘Water Temperature In (Maximum}, F N Water Temperature Qut (Maximum}, F ]
‘Water Temperature In (Minimum), F ) Water Temperature Out (Minimum), F ) o

Evaparation Loss, % } 24% (Note 2) 2.4% Drift Loss. % 0.005% (Note 2) ] 1
Fan Efficiency, % " Required Make-Up Water, GPM 386 476 1

et - SITE DATA& ENVIRONMENTAL LOADS - - 0» (- (- (0ol fe e el
See General Equipment Requirements (Doc. No. XXXXXX)
e DIMENSIONS & HEIGHTS (By vendor) - T

Overall Dimensions (W x L x H}, ft _ Inside of Basin (W x L x D), ft

Cperatng Levelif_(____ Air Inlet Height, ft ]
Tower Height, ft o Fan Cylinder Height, ft

Fan Deck Size (W x L) Fan Deck Height, ft

T CONSTRUGTION INFORMATON (b vepdoi) [+ - -+

Basin Materiat . Fan Deck Material

Tower Fill Material {Mist Eliminator Material

Fan Cylinder Matenai _ Balting / VCcnnection Material

Stairways, YN _ Stairway Description N

Ladders, YN Ladder Description

Tower Fill Gauge/Thickness Tower Fill Design 1
Mist Ekmlna_t_or Gauge/Thickness ___|Mist Eliminator Design )

Basin Heater, Y/N . o Temperature Maintained w/ Heater, F

Firewalls Between Cells, Y/N ) Rating of Firewalls, min

Watertight Partitons Between Cells, Y/N i - Watertight Partition Matsrial B

Access Doors, Y/IN . . Number of Access Doors

Size of Access Doors i Lacation of Access Doors

Flow Control Valves, Y/N . Number of Flow Control Vaives

Size of Flow Control Vaives : Location of Flow Control Valves ]

Vibration Monitor Y/N o o Vibration Monitor Enclosure B 1

Performance Tesl. Y/N ) Performance Test By |

Anchor Bolts By Erection By _

8 - - Basin Type

Page 1 of 3



RDS Revision A - 05/28/2014

COOLING TOWER
RDS DOC # 13-1200-00-PR29-095
Client: “Reve.]  Desc Date By L~APF |  Equip Tag(s): (800-PK-001
Location: | Westiake, LA 0 TP~ 06]'18#{"’5F LB US-01-902-PK-0001 |
Project Name: Juniper 1 for XTLW-7"01/ ..5CJ LB Data Sheet#:| 1010-SGCE-311-DAT-00061
Project No: // ; —-'""--._,___ Qty Req: 1
......................................... WATERDISTR]B'UTIONSYSTE'M(byvendor)‘
Type Spray Heads Per Cell
Header Size {Nozzle Size B
Lateral Size Required Minimum Inlet Pressure. psig
T P AN(S] by Vertdor) e
Manufacturer _ L |modelNumber -
Type ~ Velocity Recover Fan Cylinder, YiN
M Number of Fans ) Fan Diameter, ft .

Fan Blade Material 7 . Fan RPM
Air Flow Per Fan, CFM Blades Per Fan
Blade Pitch Tip Speed, fpm
.... ..... ‘_L ......... TRANSMISS]ON(-bnyHdOI'). .....
Type HP .
Gear Ratio 8F
Number of Belts . Belt Size
Shaft Diameter Shaft Material o B
Lubrication System
LT T L MOTOR J.DRIVE (by Vendory """ RORRERERNE
........................................................... RNOTES - . - . T T

2} Basis for calculations. Vendor to confirm.

3) o Caée-1 is Normal, Case 2 is Design.

of the Basic Engineering Design Guidelings. Document (1015-JGTL-321-BED-00001-00) for additional

4) Refer to latest revision

information.

5) Hot waler (c&)ling water retu_rﬁ) preE'ure at_groﬁﬁlev-é_l:' 24 psig.

6) Vendor to guarantee performance as specified under Process Information section. Drift losses are also to be guaranieed.

7} Water distribution system shail be designed to permit flexible operation of the tower, And permit each celi to be taken out of service

individually. Nozzle shall be self-draining, Non-Clogging type, Non-Ferrous Material. Maximum allowable nozzle ap is 10 psi.

Page 2of 3



RDS Revision A - 05/28/2014

COOLING TOWER

RDSDOC#| 13-1200-00-PR29-095
Client: “'Ru.______nesc Date By“_.-ﬁpr Equip Tag(s): (900-PK-001)
Location:| Westlake, LA 0 TFo—_06/18113—GF | LB US-01-902-PK-0001
| Project Name: Juniper 1 for_)_(ILH—m___S‘CJ LB Data Sheet#.|  1(10-SGCE-311-DAT-00061
""" Project No: —— T Qty Req: 1

Rev

Page 3 of 3



* : S PX- Pack In

COOLING TECHNOLOGIES Station: None
. Production Order : 2701494 Down Load Number : 691
Material 1 2438390 Qld Materlal Number : NC-10100890-A1
Quantity ¢ 1.000 ZCE Packed by {(Name} : [
Model Number : NC8413XASBGGF Packed by {Date) : ! H_, oLl E
Find aty aty Oty
ttem Num Description Req'd Packed Short Crate# inltials
2022857 KIT FSTN FELD INSTALL W/STACK 1.00 l '@7' __/_5_?(
2024304 KIT FSTN MECH EQUIP PLATFORM 1,00 ,
2026680 KIT FSTN LDR&GR LVA SG@L FACE W/O 2.00 ?’J
2026502 KIT ESTN LDRAGR CASE FACE W/LDR 1.00 l a1 ]
2032102 KIT FSTN HC VALVE 10" GALY BASIN 1.00 [ 1 L
2034404 KIT FSTN SAFETY CAGE INSTAL 1.00 l
2044617 KIT FSTN VIE SWITCH 300 1.00 ]
085761X HARDWARE SAFETY QATE 1.00 | jS‘
122986X KIT CUSTOMER LITERATURE 1.00 | vyl ol

e e v e A e P e Mm Em MR Gm e e = e o m am e A A b e e BN LS L ke e R RS ML s e e FT MR M b e T R bt v R AN e e My W NS e e R e

** Requires an MSDS
Date: 04/22/2016 Page: 001 of Q01

@ _



;- SPX. Pack |

COOLING TECHNOLOGIES Station: 1 381 5n- Options

. Production Order : 2701494 Down Load Number : 691 |

: Mataorial : 2438390 Old Material Number : NC-10&E‘390-A1
Quantity : 1.000 ZCE Packed by (Name) :
Model Numbar : NCB413XAS5GGF Packed by (Date) : UL R
Find Qty Qty Qt;r '

Itemn Num Peseription Req'd Packed Short Crated Initials
2023614 L47  SHEET HMG 3MMX76.0X788.7 1.00 _L — Qf’_r’ hé
2026452 Q47  ASSEMBLY HDG OVERFLOW 1.00 __(___ — b
2028216 L38  SHEET HMG 4MMX101.6X292.9 2.00 L
2028216 L39  SHEET HMO 4MMX171.4X286.8 2.00 L
2028217 L40  SHEET HMG 4MMX190.6X859.8 1.00 ( 1.
2031528 M98 SHEET HMG 3MMX324.0X343.3 1.00 ( i
2036903 D31 GRP RECOVERY STACK 2.00 i o 5:&
2036904 D36  GAP RECOVERY STACK - FLATSPOT 2,00 o {
2082715 Q48 PIPE PVC 4DIAX1-11 1/8 1.00 _{_ — Q:'L 4
2072784 viB  SWITCH VIBRATION MARLEY M-6 1.00 __1_ —_— M‘ é_ff_'_’(
2088586 Q29 VALVE 20" X 3/8"DIA 5304 STEM 1.00 _ L_

. ;12450::" 211 SEALER POLYURETHANE 2,00 _2 ] 1
378868X Q31  VALVE B*DIA PLASTIC FLOAT 1.00 [ l ]
404343% Q14 GASKET FULL FACE 1/4THK 18DIA 1.00 [
854236X N39 GASKET 1/4X101DX130D 2.00 7
ABG276 N46  GASKET FULL FACE 1/4THK 10DIA 2.00 _k { 3

** Requires an MSDS
Date: 04/22/2015 Page: 001 of 001

e | _



. SPX

COOLING TECHNQLOGIES

. Production Order : 2701484
Material 2438380

Pack In
Station: 10018 - Options - Valves

Down Load Numbser : 691
Old Material Number NC-101&(2890-A1

Quantity : 1.000 ZCE Packed by {Name) :
Model Number : NCB8413XASEGGF Packed by (Date) : H 241
Find Qty Qty Oty
item Num Description Req'd Packed Short Crate# Initiale
12525 N40  VALVE HCF 10-11 2,00 :K - Jrk_

e i B e e = e e PR dm e e e A e EE A RS 6 e A Sw R EE M e b MWW VR M -y v b vw T WP MR R L e e Em b R R B M T TR e T T M ke WE PR Em oam bR Mo e ow

*+ Reguires an MSDS
Data: 04/22/20156

Page: 001 of Q001

.-_——-——-——-————-



- 8PX

. Pack In
COOLING TECHNOLOGIES Station: 10020 - TOWER
. Production Order ;: 2701494 Down Load Number : €91

Material ;2438390 Old Material Number : NC-10108890-A1
Quantity ~ 1 1,000 ZCE Packed by (Name} : T
Mode! Number : NCB8413XASEGGF Packed by (Date) : YU lf

Find Qty Qty Qty
item Num Description Reg'd Packed Short Crate# Initiala
2038761 L41  ASSEMBLY ALUM LADDER FOR SAFETY C 1.00 ! @g—»\ A1
2038752 L42  ASGEMBLY ALUM LADDER FOR SAFETY C 1.00 L . ’Za]iez- AL
554378X L899 SHEET HMG BGAX2 1/2X12 3/4 2,00 A 2{2& Viddd

e e e e e e RS R o T e e M W e e me e pe e e B e kel BN WU MM W EF B m me e e Em W e

** Requires an MSDS
Date; 04/22/2015 Page: 001 of 001

O ————————————————



. SPX

. Pack In
COOLING TECHNOLOGIES Station: 10021 - Safety Cage
. Production Order : 2701494 Down Load Number : 681
Material i 2438390 Old Material Number : NC-10100880-A1
Quantity ! 1.000 ZCE Packed by (Name) : A Luwp
Modol Numbar : NCB413XASBGGF Packed by (Data) : tf ]:2.:7/1{
o
. Find Qty Qty Qty
tem Num Description Reg'd Packed Short Crate# Inftlals
2034394 LB6  ASSEMBLY ALUM SAFETY CAGE | 1.00 i . -~ .Y
-
2034396 L88 ASSEMBLY ALUM SAFETY CAGE 1.00 | g A
2038827 LG7 ASSEMBLY ALUM SAFETY CAGE 1.00 { ; _&:
2036873 166  ASSEMBELY ALUM SAFETY CAGE 2.00 /I A
rm
-

v e T e = e R ER An b M A e e e e e b Bt e M e P e e e e e e e e i A L M G e M e TR T W T M e omr A e e R e

*# Requires an MSDS
Date: 04/22/2015 Page: 0017 of 001

M—-—-—-—__



- BRX

Pack In .
COOLING TECHNOLOGIES Station: 10025 - Guardrails
. Production Order : 2701494 Down Load Number : 621
Matorial : 2438380 Old Material Number : NC—10100830-A1
Quantity : 1.000 ZCE Packed by {Name) : &L
Madel Number : NCB413XASBGGF Packed by [Date) : ~ H2M-(A
Find Qty Oty Qty
item Num Description ’ Raq'd Packed Short Crate# Initlals
2023483 L52  ASSEMELY ALUM LADDER 1.00 { Tower. AL
2028189 L32 ASSEMBLY HDG GUARDRAIL NCB407,11, 2.00 2 i_@ _gg
2028200 L33 ASSEMBLY HDG GUARDRAIL NC8407 2.00 _& ] N
2026208 L34 ASSEMBLY HDG GUARDRAIL NCE409 1.00 ( '
2028208 L36 ASSEMBLY HDQ GUARDRAIL NCB4GS 1.00 [
2028207 .37 ASSEMBLY HDG GUARDRAIL NC84QS 1.00 I . 4

I R T I e R I e I I R R R

** Requires an MSDS
Date: 04/22/2016 Page: 001 of 001

_——-'—_-



o BPX

¢ . Pack In
COOLING TECHNOLOGIES Station: 12010 - CWB
. Production Order : 2701484 Down Load Number : 691

Matorial 1 2438390 Old Material Number : NC-10100%9£0-A1

Quantity : 1.000 ZCE Packed by (Name)

Model Number : NCB413XASEGGF Packed by {(Date) : - -

Find Oty Qty Qty

Item Num Dascription Req'd Packed Short Crate# Initials
f N\

2028269 L44 SHEET HMG 4MMX206.4X1074.2 1.00 [ i s

L]

T e R i I N el

** Requires an MSDS
Date: 04/22/20156 Page: 001 of 001

O ———————————————



- SPX

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

** Requires an MSDS$
Date: 04/22/2015

I —

: : Pack [n
COOLING TECHNDLOGIES Station: None
. Production Qrder : 27014897 Down Load Numbher : 891
Material 2438391 Old Materlal Number ; NC-1&00890-A2
Quantity : 1.000 ZCE Packed by (Nams) 3 e
Model Number : NCB413XASBGGF Packed by (Date) : Y. aM (A
M vy
Find aty Qty Qty
item Num Description Req'd Packed Short Crate# Initials
pl
2022897 KIT FSTN FIELD INSTALL W/STACK 1,00 [ s £ ¢
Zian S
2024304 KIT FSTN MECH EQUIP PLATFORM 1.00 L ‘
2028580 KIT FSTN LDR&GR LVR SGL FACE W/O 2,00 g/ I
2028700 KIT FSTN WALKWAY & 1/2" AB-AB 1.00 l ' {
2031032 KIT FSTN FLUME ONLY NC8401-14 § 1.00 “
2032102 KIT FSTN HC VALVE 10" GALV BASIN 1.00 _[____ A—
2044517 KIT FSTN VIB SWITCH 5300 1.00 __[“ \

e e rm TR A e oy b B e e Bt Wy R m R MU M e e e e e me w Y W B e e e mm RN R M A M T M W AT e W W M T W o T om

Page: 001 of 001




- .8PX

COOLING TECHNOLOGIES

Pack

In

Station: 10015 - Options

. Production Order : 2701487 Down Load Number : 881
Material i 2438391 ‘ Old Materlal Number : NC-101Q0890-A2
Quantity : 1,000 ZCE Packed by (Name) :
Model Number : NCB413XASBEGGF Packed by {Date) : Y HA44
4
Find Oty Qty Qty
Item Num Description Req'd Packed Short Crate# Inltlals
1 i
2023614 147  SHEET HMG 3MMX76.0X788.7 1.00 Vo g Yo
2026452 Q47 ASSEMBLY HDG OVERFLOW 1,00 \ _]_ __‘_
2028262 L14  SHEET HMG 1.5MMX143,1X223.8 2.00 2 _ﬂ/ s
2028253 L18  SHEET HMG 1,6MMX130.2X130.3 2.00 o ﬁ %
2030743 016 SHEET HMG 3MMX180.5X633.2 2.00 > m 1
2030747 Q11  SHEET HMG 3MMX190.5%832.1 2.00 2«
2031628 MS8 SHEET HMG 3MMX324.0X343.3 1,00 | .
2038903 D31 GRP RECOVERY STACK 2,00 s : ﬁm L
2036504 D35 GRP RECOVERY STACK - FLATSPOT 2.00 Pl [ 1
2062716 048  PIPE PVC 4DIAX1'-11 1/8 1.00 / ey 1
. 2072784 VIB  SWITCH VIBRATION MARLEY M-6 1.00 1 EZ; V294
1
012450X** Z1t  SEALER POLYURETHANE 4.18 7] B
404343X Q14 GASKET FULL FACE 1/4THK 18DIA 1.00 \ |
654236X N3P GASKET 1/4X10IDX130D 2,00 < f
ABB276 N46 GASKET FULL FACE 1/4THK 10DIA 2,00 L

*+ Requires an MSDS

Date: 04/22/201%5

w_—_——:

Page: 001 of 001




. SI )( ) Pack In
CODLING TECHNOLOGIES Station: 10018 - Options - Valves
. Production Order : 2701497 Down Load Number : 691
Material : 2438391 Old Material Number : NC—‘IObOOBQO-AZ
Quantity : 1.000 ZCE Packed by (Name)} -
Modsl Number : NC8413XAS5GGF Packed by {Date}  : T UM
Find Oty Qty Qty
Item Num Description Req'd Packed Short Crate# Initials

N40  VALVE HCF 10-11 2.00 ) &ﬂ: W

12626

o mm e m e m mm R AW A e ER MR AN vE P B M W e b e W W e P vw e mw A S LS BN M am AN R M ML W MW R G R G T OER W T W M em e we e o et e T W MY O an e

** Raquires an MSDS
Data: 04/22/2015 Page:7001 of 001

L—-———-——————'—"*



SPX

Pack In
COOLING TECHNOLOGIES Station: 10020 - TOWER
. Production Order : 2701497 Down Load Number : 891

Material : 2438391 Old Material Number ; NC-10100890-A2

Quantity 1,000 ZCE Packed by (Name) : el

Model Number : NCB413XAS5GGF Pagked by (Date) : ey

Find Qty Oty Qty

Item Num Description Req'd Packed Short Crate# Initials
£54378X L39  SHEET HMG BGAX2 1/2X12 3/4 2.00 7 it A

ke e e e A W e e e M wm e A M TR Ww M SN WA W W W B T M M m m e e T e e i R R I R ]

*% Raquires an MSDS
Date: 04/22/2015 Page: 001 of 001

_——_—__



SPX

Pack In .
COOLING TECHNOLDGIES Station: 10025 - Guardrails
. Production Order : 2701497 Down Load Number : 691

Materlal 1 2438391 Old Material Number : NC-101%8£0—A2
Quantity : 1.000 ZCE Packed by {Nama} :
Model Number : NCB8413XASbBGGF Packed by (Date) : 20 -~

_ Find Qty Qty Oty
item Num Description Reaq'd Packed Short  Crate# Initials
2023483 L52 ASSEMBLY ALUM LADDER 1.00 ] e G e
2028199 L32  ASSEMBLY HDG GUARDRAIL NCB407,11, 2.00 ____j" . ﬁm _%
2028200 133 ASSEMBLY HDG GUARDAAIL NC8407 2.00 ;7/ ') _l_

** Requires an MSDS
Data: 04/22/2015 Paga: 001 of 001

T —



- .8PX

Pack In
COOLING TECHNOLOGIES Station: 25010 - Struc
. Production Order : 2701497 Down Load Number : 691

Material : 24383891 Old Matertal Number : NC-10100880-A2
Quantity : 1,000 ZCE Packed by (Name) =
Model Number : NCB413XASEGGF Packed by {Date) : _ YT ~|5

Find Qty Qty Qty
Item Num Dascription Req'd Packed Short Crate# Initials

A

2031043 LB1  SHEET HMG 1.6MMX206.3X3384.5 2.00 & Lﬁ_ _%

P . e e e
T e T T I ]

** Requires an MSDS
Date: 04/22/2016 Page: 001 of 0C1

®*—




n' s PX Pack In

COOLING TECKNOLOGIES Station: None
. Production Order : 2702140 Down Load Number : 692
Material ;s 2438392 Old Materiel Numbser NC-10ﬁ00890—A3
Quantity : 1.000 ZCE Packed by (Nama) _ G
Model Number : WNC8413XASBGGF Packed by {Date) : U728 - J5
Find aty aty oty
ftam Num Description Req'd Packed Short Crate# Inhlals
2022897 KIT FSTN FIELD INSTALL W/STACK 1.00 i ﬁ'—a
2024304 KIT FSTN MECH EQUIP PLATEORM 1,00 \

2028580 KIT FSTN LDR&GA LVR SGL FACE W/O 2.00

2026700 KIT FSTN WALKWAY B 1/2" AB-AB 1.00 [

A

2031032 KIT FSTN FLUME ONLY NCB8401-14 & 1.00 o
2032102 KiT FSTN HC VALVE 10° GALV BASIN 1.00 {
2044517 KIT FSTN VIB SWITCH $300 1.00 [

*+ RBequires an MSDS
Data; 04/23/2015 Page: Q01 of 001




o BPX

COOLING TECHNOLOGIES

Pack In

Station: 10015 - Options

. Production Order : 2702140 Down Lvad Number : 692
Materlal 1 2438392 Old Material Number : NGC-1010890-A3
Quantity : 1.000 ZCE Packed by (Nama) -
Modal Number : NC8413XAS5GGF Packed by {Date) : '—l.-jg —(5
Find Qty Oty Qty
Item Num Description Req'd Packed Short Crate# Initiais
J 2. Fat
2023614 L47  SHEET HMG 3MMX76.0X788.7 1.00 ! _Ud\ tE
2026462 Q47 ASSEMBLY HDG OVERFLOW 1.00 { l 1
2028252 L14  SHEET HMG 1.5MMX143.1X223.8 2,00 2 _ﬁﬁ Y24
2028263 L18  SHEET HMG 1.5MMX130,2X130.3 2.00 2 ﬁ Llq
2030743 Q16 SHEET HMG 3MMX190.5X633.2 2.00 e gt‘], EE
2030747 Q11 BHEET HMG 3MMX190.5X632.1 2.00 ?—/ J
2031628 M88 SHEET HMG 3MMX324.0%343.3 1.00 l
2036903 D31 GRP RECOVERY STACK 2.00 P é@_ |
2036804 D35 GRP RECOVERY STACK - FLATSPOT 2,00 2 l 1
2082715 Q4B PIPE PYC 4DHAX1'-11 1/8 1.00 ! JJ’
2072784 VIB  SWITCH VIBRATION MARLEY M-5 1,00 { Yl 2
0
. 012460X°** Zi1  SEALER POLYURETHANE 4.18 vl i J_
404343X 014 GASKET FULL FACE 1/4THK $8DIA 1.00 |
|
654236X N3O  GASKET 1/4X10IDX130D 2.00 > ]/
AGB278 N46  GASKET FULL FAGCE 1/4THK 10DIA 2,00 e \ ]

Date: 04/23/201

T ——

B

Page: 001 of 001




- SPX

COOLING TECHNOLOGIES

Productlon Order : 2702140

Pack In
Station: 10018 - Options - Valves

Down ioad Number : 6392

Material : 2438382 Old Materfal Number : NC-101008980-A3
Quantity : 1.000 ZCE Packed by {Name) :
Model Number : NCB413XASEGGF Packed by [Data) : ~ Y2d-0q
Find Oty aty  Qty
item Num Description Reg'd Packed Short Crate# Initials
12626 N4O  VALVE HCF 10-11 2.00 z~ [2) {_}é

** Requires an MSDS
Date: 04/23/2016

P R e T e e T T R iy

Page: 001 of OO
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- SPX

. Pack In

COOLING TECHNOLOGIES Station: 10020 - TOWER
. Production Order : 2702140 Down Load Number : B92
Niaterial 1 2438392 Old Material Number : NC—101(§%8‘90-A3
Quantity : 1.000 2CE Packed by (Name) :
Model Number : NC8413XASGGGF Packed by (Date) "l-‘),g ~[A
Find Qty Gty Qty

item Num Dascription Req'd Packed Short Crate# Initials
564378X 198 SHEET HMG BGAXZ 1/2X12 3/4 2,00 & é&'l /Jzz

B e et e e B M R W M B MR Ry e e b vw MR NP A M gm Ee wm ee Ge B am e R e R L A A M W MW MY R r e e e e owm e e

*¥* Requires an MSDS
Date: 04/23/2015 : Page: 001 of 001

. N -



- SPX

) . Pack In
COOLING TECHNOLOGIES Station: 25010 - Struc
. Production Order ;: 2702140 Down Load Number : 692
Materlal : 2438392 Old Material Number NC—10100&§0-A3
Quentity : 1.000 ZCE Packed by {Name)
Model Number : NCB413XASBGGF Packed by {(Date) : Hng '15
Find Qty Qty Qty
Itam Num Dascriptlon Req'd Packed Short  Crate# Initials
2031043 L&1 SHEET HMG 1,6MMX296.3X3384.6 2.00 k (2&_‘ (

- e ey e v e e e e e e AP M R R P R ER WY FE MR MW e W e Em e v e e mm e v W WY W W P e e e e e B4 M MM R SR A M M PR MM e e e v ar Tm A e e e

** Requires an MSDS
Date: 04/23/2016 Page: 001 of CO1




T SPX

) Pack In
COOLING TECHNOLOGIES Station: 10025 - Guardralls
. Production Order : 2702140 Down Load Number : 8692

Materiat 1 2438302 Old Matarial Number : NC-10100§2;0-A3

Quantity i 1.000 ZCE Packed by (Name) _

Modsel Number : NCB8413XASB5GGF Packed by (Date) P ot X I
Find Oty Qty Qty

Item Num Description - Req'd Packed Short Crate# {nitlals

-
2023483 162 ASSEMBLY ALUM LADDER 1.00 Lo,

T

L ,
2028199 132 ASSEMBLY HDO GUARDRAIL NCB4Q7,11, 2.00 o sED 1Y

2028200 ’ L33 ASSEMBLY HDG GUARDRAR. NCB407 2.00

*a H;(;ul.l-'r;; - -
an
Date; 04/23/2015 30

LR R
L I



- SPX

cooLd G TECHNOLOGIES

Pack In
Station: None

Production Order : 2703071 Down Load Number ; 693
Materia! : 2438393 Old Materdal Number : NC-10100890-A4
Quantity ; 1.000 ZCE Pscked by {Nama) :
Model Number : NC8413XASKGGF Packed by (Date) : T d-2e-lg
Find Qty Qty  Qty
Item Num Description Req'd Packed Short Crate# Initlals
2022697 KIT FSTN FIELD INSTALL W/STACK 1.00 | i H#A
I
2024304 KIT FETN MECH EQUIP PLATFORM 1.00 [ / i
2026590 KIT FSTN LDR&GR LVR SGL FACE W/O 2.00 _E 1
2026700 KIT FSTN WALKWAY 5 1/2" AB-AB 1.00 l _]
i |
2031032 KIT FSTN FLUME ONLY NCB401-14 & 1.00 { ‘
\ e
2032102 KIT FSTN HC VALVE 10" GALV BASIN 1.00 ‘
2044517 KIT FSTN VIB SWITCH $300 1.00 (

** Requires an MSDS
Date: 04/24/2016

Page; 001 of OO




- SPX

Pack In .
COOLING TECHNOLOGIES Station: 10015 - Options
Production Order : 2703071 Down Load Number : €983
Materlal : 2438383 Old Material Number : NC-101 %%ao-M
Quantity : 1.000 ZCE Packed by (Nama) :
Model Number : NCB413XASEGGF Packed by (Date) : A 2&-]a
Find Qty Qty Qty

ltem Num Description Req'd Packed Short  Crate# Initials

faY
2023614 L47  SHEET HMG 3MMX76.0X768.7 1.00 ! » i{a
2026462 Q47 ASSEMBLY HDG OVERFLOW 1.00 { I l
2028262 L14  SHEET HMG 1,6MMX143.1X223.8 2.00 7 E: /A%
20268253 L18  SHEET HMG 1.EMMX130.2X130.3 2.00 2 _ﬁ: 4&4’
2030743 Q16 SHEET HMG 3MMX190.5%X633.2 2.00 > o V()
2030747 011 SHEET HMG 3MMX190.6X632,1 2.00 o _
20315628 M98 SHEET HMG 3MMX324.0X343.3 1.00 | L
2036903 D31 GRP AECOVERY STACK 2.00 7 ém_ 1
2036904 : D36 GRP RECOVERY STACK . FLATSPOT 2,00 2 l 1
2062716 Q48  PIPE PVC 4DIAX1-11 1/8 1.00 _[_ . L}:i]l: _
2072784 VIB  SWITCH VIBRATION MARLEY M-G 1.00 ( L
012450X" 711 SEALER POLYURETHANE 418 )
404343X Q14 GASKET FULL FACE 1/4THK 18DIA 1.00 { &
B54236X% N39  GASKET 1/4X10I0X130D 2.00 > __WL
A68276 NAG  GASKET FULL FACE 1/4THK 10DIA 2,00 1 \‘ L

** Requires an MSDS
Date: 04/24/2015 Page: 001 of 001

e A



- SPX

COOLRG TECHNOLOGIES

Production Order : 2703071

Pack In
Station: 10018 - Options - Valves

Down Load Number : 693

Material : 2438383 Oid Material Number NC—‘1010C?20-A4
Quantity : 1.000 ZCE Packed by (Name) :
Model Number : NCB413XASBGGF Packed by {Date} : ‘1...2,{2 e
Find Qty Qty Qty
{tem Num Description Req'd Packed Short Crate# Initials
1 0
C12625 N40  VALVE HCF 10-11 2.00 2 q\'JL %

e i G U MR N SN R ke W P oma W e w4 e o

'+ Requires an MSDS
Date: 04/24/2016

- e e Em E R ey rr o Em v o WR BN B e wm Em e e W MR M W W Er mr MR T pe WS RS M A kR M R Mmoo W o
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. Pack In
COOLING TECHNOLOGIES Station: 10020 - TOWER
. Production Order : 2703071 Down Load Number : 693
Material ;. 2438393 Old Materlal Number : NC-101&_8.90-A4
Quantity : 1.000 ZCE Packed by (Name) !
Modal Number : NC8413XAS5GGEF Packed by {Date) : Q-7 ’P‘)'
Flnd y Oty Qty
item Num Deseription _ Req'd Packed Short  Crate# tnltlals
564378X LS8  SHEET HMG BGAXZ 1/2X12 3/4 2.00 ,2— i @:‘ 2y

** Requires an MSDS
Date: 04/24/2015 Page: 001 of 001




- SPX

) Pack In ]
COOLWG TECHNOLOBIES Station: 10025 - Guardrails
. Production Order : 2703071 Down Load Number : 693

Material + 2438393 Oid Material Number : NC-10100880-A4
Quantity ; 1.000 ZCE Packed by {Name)
Model Number : NC8413XAS5GGF Packed by (Date)  : q-2g-15

Find Gty Qty Qty
item Num Description Req'd Packed Short Crate# Inttinls
2023483 L62 ASSEMBLY ALUM LADDER 1.00 / L apbd _@
2028199 L92  ASSEMBLY HDG GUARDRAIL NCB8407,11, 2,00 W ! _%
2028200 133 ASSEMBLY HDG GUARDRAIL NCB407 2,00 _9{_ ] !

- ou o e el i A e e B Ee e e ew Y WU R M e e A e M rm e ek M RN MR e R e e wm Tm A RS ok T W M KR W RS RS me ommww

** Requires an MSDS
Date: 04/24/2015 Page: 001 of 001.
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~ Pack In
CODLIG TECHNOLOGIES Station: 25010 - Struc
. Production Order : 2703071 Down Load Number : 693
Materlal 1 2438393 Old Material Number : NC-'IO'IOO‘gO—Ad-
Quantity : 1.000 ZCE Packad by (Name} ! .
Model Number : NCB413XASBGGF Packed by {Data) : “!-"_)g-.lzf'
Find Qty oty Qty
Item Num Description Req'd Packed Short Crate# Initials
" N
2031043 L61  SHEET HMG 1.5MMX286,3X3384.5 2.00 iy _g&{— /

e e e e e et et kb T BN B G b AR Ry M M B BN T M M R M M R M R R e e e e e ke e m A W P b e g e e e e Ak A M M R o em e e e ot o

** Requires an MSDS ‘
Date: 04/24/2015 Page: 001 of OO1
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/ Marley Geareducer” Model 2700 and 3000 /

User Manual 02-128C
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. / Maintenance Schedule /

Maintenance Service Menthly Semi-annually | Seasonal Startup or Annually
Geareducer Drive:
Inspect and tighten all fasteners including oil plug x X
Check for and repair cil leaks x x x
Check ail level x R
. Change o R R
Make sure vent is open x X
Check driveshaft or coupling alignment x
Inspect and tighten driveshaft or coupling fasteners }
Check driveshaft or coupling bushing / flex elements for unusual wear x
Lube Lines (if equipped]
Check for ail leaks in hoses and fittings x r R x

R - Refer to instructions within this manual

Note: It is recommended at least weekly, that the general operation and condition be observed. Pay particular attention to any changes in
sound or vibration that may signify a need for closer inspection.



OIL LEVEL
/

/ CHECK AND FILL

@ / Operation and Service Instructions /

VENT

DRAIN
PLUG

Figure 1 Service Fittings

Initial Protection Against Corrosion

As shipped, a Marley Geareducer is protected internally
against corrosion with machine enamel on unmachined parts
and with rust-proofing oil and grease on machined surfaces.
These coatings normally protect the Geareducer against
atmospheric corrosion for storage periods up to six menths.
Howevaer, if oil is added to the Geareducer, it will dissolve the
rust-proofing grease and oil, requiring the Gearaducer to be
operated once a week to keep a protective coating of oil on
all interior machined surfaces.

Check Geareducer exterior. If exterior finish has been dam-
aged during shipment or installation, touch up with epoxy
paint as required. If Geareducer is equipped with a remote
dipstick/oil level gauge and/or drain line, coat any exposed
threads at pipe joints to prevent corrosion.

Initial Operation

The Geareducer must be filled with oil to the full oil level mark
on the Geareducer case before it is placed in operation. See
Changing Geareducer Qil section for oil filling instructions.

Geareducers supplied with new towers include cil for the
initial filling. O is not furnished with Geareducers supplied
as spares or on replacement orders. Before operating the
mechanical equipment, check to be sure the oil level is at
the full mark at the Geareducer and that the external gauge
placard (if equipped) full mark corresponds with the “Full”
level in the Geareducer. Check any oil lines to be sure there
are no leaks.

Be certain that the vent on the Geareducer {and external
dipstick/oil level gauge, if present) is not plugged.

In order to assure long service life, the Geareducer and motor
must be level, and the drive shaft or coupling must be properly
aligned. Refer to the alignment instructions in the Driveshaft or
Coupling Manual shipped with the cooling tower. Copies are
also available from your local Marley sales representative.

Note—If the tower is equipped with a two-speed motor, aliow
a time delay of at least 20 seconds when switching from high
speed to low speed. Allow a time delay of at ieast two minutes
when changing direction of fanrotation. Failure to provide these
delays may significantly reduce equipment service life.

I

3



Scheduled Maintenance

Warning—Make certain that mechanical equipment is inoper-
able during periods of maintenance—or during any situation of
possible endangerment to personnel. if your electrical system
contains a disconnect switch, lock it out until the period of
exposure to injury is over,

Monthly—Check Geareducer oil level. Shut down theunit and
allow 5 minutes for the oil level to stabilize. Add oil if required,
noting the addition in your maintenance log. If equipped with
an external dipstick/oil level gauge, small quantities of oil can
be added at that location.

Semi-annually—If using turbine-type mineral oil, change
oil—see Changing Geareducer Qil for instructions. Check
that all the assembly bolts and cap screws are tight, that oil
plugs and pipe connections are in place and free from leaks,
and that the vent on the Geareducer (and external dipstick/
oil tevel gauge, if present) is clear—a clogged vent can lead
to oil leaks. Intermittent operation and extended periods of
downtime can cause condensation of water in the oil. If using
Marley Gearlube, the oil condition must be inspected every
six months—see Changing Geareducer Qil for maximizing
service life.

Annually—Check mechanical equipment anchor bolts, drive
shaft coupling bolts, and coupling set screws. Tighten as
required. Check Geareducer exterior yearly and touch up
with epoxy paint if required. Ceat all exposed threads at pipe
jeints to prevent corrosion.

Every 5 Years—If using Mariley synthetic Gearlube, change
oil. To maintain five-year change intervals, use only Marley
Gearlube. Itis recommended to monitor the oil condition every
six months throughout the five-year period per theinstructions
in Changing Geareducer Oil.

@ / Operation and Service Instructions /

Lubricants

To insure maximum performance and service life, it is rec-
ommended Marley factory lubricants be used in all Marley
Geareducers. Marley |ubricants can be purchased through
your local Marley sales representative.

If lubricants other than Marley factory lubricants are used,
they must not contain any additives (such as detergents or EP
additives) which are adversely affected by moisture and could
reduce the service life of the Geareducer. The responsibility
for use of lubricants other than Marley factory lubricants rests
with the customer/owner and the lubricant supplier.

Seasonal temperature changes may require one viscosity of oil
for summer operation and another for winter operation. Refer
to the tables below for the seasonal selection information.

Winter or Summer

Severe Duty/High Temperature

Air Temperature at Geareducer

Below 110°F (43°C)

Above 110°F (43°C)

1SO 150

1SO 220

Table 1 Qil viscosity



® / Operation and Service Instructions /

Changing Geareducer Qil

Drain the Geareducer oil by removing the drain plug. See
Figure 1 for location. If equipped with an external dipstick/oil
level gauge, remove the drain plug at that location, and drain
the entire system.

To maximize service life of the Geareducer, remove a sample
from the drained oil and look for evidence of foreign material,
such as water, metal shavings or sludge, or send the oil sample
to an oil analysis lab for inspection. If you find unacceptable
condensation or sludge, flush the Geareducer with mineral
oil before refilling.

Afterinspection is complete, fill the Geareducer with 14 gallons
{53 liters} of oil. See Figure 1 for location. If the Geareducer is
equipped with an external dipstick/oil level gauge an additional
3 to 4 quarts of oil will be required. Be certain that the vent
on the Geareducer (and external dipstick/oil level gauge, if
present) is not plugged. Verify that the gauge/drain line is full
and that there aren't any leaks at the connections.

Alternate procedure:

If the cooling tower has an external cil gauge and drain line

equipped with a three-way valve below the oil level gauge.

See Figure 2.

1. Remove pipe plug. Turn valve control stem clockwise to
open drain.

2. With Geareducer drained, the three-way valve turned
clockwise, and the pipe plug removed, connect fill source

OIL GAUGE
VENT

OIL LEVEL
GAUGE

DRAIN PLUG

{usually a hose to a pump, to the three-way valve).

Pump oil through the hose. Check oil level occasionally
by turning the valve control stem counterclockwise and
allowing the oil level in the sight glass to stabilize. Con-
tinue fiiling until full level mark is reached.

3.  With the cil level at the full mark turn the valve control
stern counterclockwise to close the drain and open the
valve to the sight glass. Remove the oil filling line and
reinstall pipe plug in the three-way valve.

Repair and Overhauli

The Model 2700 and 3000 Geareducer is assembled using
specialized tools and fixtures. Bearings and gear sets are
unigue and not available from other sources. Geareducers
can be repaired in the field—however, major repairs require
the use of a fully equipped machine shop. Refer to the Field
Repair section of this manual for further instructions.

If your Geareducer ever needs replacement or repair, Marley
recommends returning the unit to a Marley factory service
center. Contact your Marley sales representative to discuss
course of action. Afactory reconditioned Geareducer cairies a
one year warranty. The Marley Order Number on your cooling
tower will be required if the Geareducer is shipped back to the
factory for repair. Obtain a “Customer Return Material” tag
from the Marley sales representative in you area.

To find your Marley sales representative call 913 664 7400 or
check the internet at spxcooling.com.

OIL LEVEL CHECK

OIL GAUGE

THREE-WAY
YALYE

AND DRAIN LINE

Figure 2 Service Fittings



. / Parts List /

. 101 | i
N — N 008
00| e RS

BEARING 502
RETAINER
__—— WATER
SLINGER
203
420
— 412
DOWEL PIN VENT
201
— CASE COVER
DOWEL PIN
202 —.

320 — gESAgEDUCER
PINION
CAGE \ N\

104 —

105 — '

103 — |

PINION -
CAGE

CAP
v
o
204

501

Figure 3



. / Parts List /

Parts List

1 Complete Geareducer Assembly

008 Ring Gear Hub

100 Spiral Bevel Gear Set

101 Set of matched spiral bevel gears, including integral pinion shaft with key

Gear ratios as follows:

210 Fan attaching hardware
Cap screws and washers

301 Oil Slinger

310 Set of Two Pinion Shaft Bearings
311 Head, tapered roller bearing
312 Tail, tapered roller bearing

320 Pinion Cage Shims

410 Fan Shaft Bearing Set
411 Lower tapered rolter bearing
412 Upper tapered roller bearing

420 Fan Shaft Shims

500 O-Ring Set

502 Water slinger O-ring
503 Pinion cage O-ring

501 Pinion Shaft Qil Seal

Model 2700
b.77tc1 8.66to1
Model 3000
506101 6.14 to 1 6.8510 1
7.911t01 9.60 to 1
102 Ring gear attaching hardware
103 Lock nut
104 Tongue Washer
105 Lockwasher
200 Fan Shaft Set
201 Fan Shaft
202 Ring gear hub key
203 Fan key
. 204 Ring spacer—Meoedel 2700 Geareducer only



® / Field Repair /

General

Geareducers can be repaired in the field—however, major
repairs require the use of a fully equipped machine shop.
When field repair or replacement of parts is necessary, the
following procedure is recommended for the disassembly
and assembly of the unit. If any O-ring, oil seal or gasket is
to be reused, care should be taken not to damage it during
disassembly. Parts which contain Q-rings or seals should not
be jerked or twisted past a shoulder or edge. These parts are
marked with an asterisk (%} in the description below. O-rings,
oil seal and gaskets should be carefully inspected fordamage
before being reinstalled. Marley recommends thatnew O-rings
and oil seal be installed during a major overhaul.

O i o e

Disassembly

Part numbers and references—refer to Figure 3.
1. Drain oil.

2. Remove outer ring of bolts in pinion cage and remove
pinion subassembly”.

Note—The thickness of the shim pack (320) is important in
resetting the gears. The shim pack should either be saved or
carefully measured with a micrometer. If the gears are to be
replaced, record the pinion setting distance that is etched on
the pinion gear. See Figure 4.

3.  Remove water slinger”.

4. Remove bearing retainer and shim pack (420) from top
of case.

Note—The thickness of this shim pack is important in
the endplay and backlash setting of the gears. The shim
pack should either be saved or carefully measured with a
micrometer.

MATCHED NUMBER TO BE COMPARED WITH THE SAME
NUMBER ON THE RING GEAR. (EXAMPLE CO-43)

—————— PINION SETTING DISTANCE. (EXAMPLE 4.860)

BACKLASH (NORMAL} AT WHICH THE GEARS WERE
LAPPED. (EXAMPLE .010)

MATCHED NUMBER TO BE COMPARED WITH THE SAME
NUMBER ON THE PINION GEAR. (EXAMPLE C0-43)

i

THE PINION SETTING DISTANCE 1S THE DISTANCE
THE END OF THE PINION SHOULD BE FROM THE
CENTERLINE OF THE RING GEAR SHAFT.

Figure 4 Gear Match Numbers and Setting Data



@ / Field Repair /

5. Drive dowel pins down into case.

Remove bolts and case cover and lift fan shaft assembly
out of the case.

7. Turn case over and remove bottom cap and shim pack
(420).

Note—The thickness of this shim pack is important in setting

the fan shaft bearing endplay and backlash. This pack should

be saved or carefully measured with a micrometer.

8. Remove bearing cups {411 and 412) from the Geareducer
case and cover.

Pinion Cage Disassembly
1. Remove pinion cage cap® from pinion cage.

2.  Remove O-ring" (503).
3. Remove locknut, lockwasher and tongue washer (103,

105 and 104) then press pinion shaft (101) out of pinion
cage. This will free tail bearing cone (312).

4. Press oil slinger (301) and head bearing cone (311} from
the pinion shaft.

5. Press bearing cups (311 and 312) out of pinion cage.

Fan Shaft Disassembly

1. Remove ring gear {(101) from the ring gear hub
{008).

2. Pressring gear hub, ring spacer (204—Model 2700 only)
and lower bearing cone (411) off of the fan shaft (201).

3. Remove lower fan shaft key (202).
4. Press the top bearing cone (412) off of the shaft.

Assembly

Before assembling a new pinion gear inthe pinion cage, check
match numbers on pinion gear and spiral bevel ring gear to
be certain that they are a matched set. Gears are lapped in
matched sets at the factory and should not be separated.
Numbers are etched on both the pinion and ring gear as il-
lustrated in Figure 4.

Al parts that are to be reused should be thoroughly cleaned
before being reinstalled. Replace bearings if necessary.

Pinion Cage Subassembly
1. Place oil slinger (301} on pinion shaft.

2. Press head bearing cone (311) on pinion shaft making
sure oil slinger and bearing are against gear.

Press bearing cups (311 and 312} into pinion cage.

Lower pinion cage on pinion shaft, until head bearing
cone and cup mate.

5. Press tail bearing cone (312) on pinion shaft untii it mates
with its bearing cup.

6. Install locknut, lockwasher and tongue washer (103, 105
and 104). Tighten nuts on bearing cone until 8 to 12 in-lbf
(904-1356 mN-m) of bearing preload is obtained. Bearing
preload is the resistance in the bearings to shaft rotation
measured in in-lbf required to rotate the shaft at uniform
velocity. Preload is necessary o insure the stability of the
gear engagement. Bend tab(s) on lockwasher to secure
locknut in place.

Install O-ring (503) in groove on pinion cage.
Press oil seal onto pinion shaft.
9. Tighten pinion cage cap screws to 45 fi-lbf (61 N-m).

10. Record the pinion setting distance that is etched on the
pinion gear. See Figure 4.

Installation of Fan Shaft

1. Pressring gear hub {008}, ring spacer (204—Model 2700
only) and the upper and lower bearing cones (411 and
412) on the fan shaft {201). Install ring gear (101} onring
gear hub and tighten cap screws to 75 ft-lbf {102 N-m)
for Model 2700 or 150 ft-Ibf (203 N-m) for Mcdel 3000.

2 Install the bottom cap using old shim pack or make up
equivalent thickness shim pack (420}.

3. Press lower fan shaft bearing cup {411) in bore.
4. Install fan shaft assembly in case.

5. Press upper fan shaft bearing cup {412} in cover. Apply
a bead of sealant to the cover flange inboard of the bolt
holes. Install cover on case. Install dowel pins in cover
and drive flush with top of cover.

Install cap screws and tighten to 45 ft-Ibf (61 N-m).

7. Install bearing retainer using old shim pack (420) or
equivalent thickness and tighten cap screws to 45 ft-Ibf
(61 N-m).

i



® / Field Repair /

8. Measure fan shaft end play with a dial indicator on a
surface normal to the plane of rotation. Lift shaft axially
and rotate slowly until all axial movement stops. Zero the
dial indicator. Lower shaft (zero lifting load) and rotate
shaft until axial movement stops. End play will be read
directly from the dial indicator. Adjust the fan shaft bear-
ings to .003-.005 {.076-.127mm} end play. The end play
is adjusted by adding or removing shims (420) under the
bearing retainer.

Installation of Pinion Cage

1. Findthe difference between the pinion setting distance of
the old gear and the new pinion gear and adjust the old
shim pack {320) or make a new shim pack to compensate
for the different setting distances.

Example:
Pinion setting distance of old gear 6.505
Pinion setting distance of new gear 6.500

Difference 005
Remove .005 from shim pack.

2. Install pinion cage subassembly into case and tighten
cap screws to 75 ft-lbf (102 N-m).

3. Engage pinion gear tooth with “X” marked on end between
ring gear teeth marked with “Xs”. Care must be taken not
to damage the pinion gear teeth by forcing them into the
ring gear teeth.

Gear Setting Procedure

The proper mounting of the gear set is essential to obtain
long life and smooth operation of the gears. The pinion and
ring gears were positioned approximately in the preceding
steps. The correct gear position is determined by the gear
backlash.

1. Based on the backlash etched on the gear set, find the
equivalent backlash setting in Table 2, Column 2.

2. With the “X” marked tooth cn the pinion gear engaged
between the two “X” marked teeth on the ring gear, check
the backlash with a dial indicator as shown in Figure 5.
Lock the pinion shaft against rotation. The amount of
movement of the fan shaft, measured at a distance equal
to the outside radius of the ring gear is the backlash.
Obtain backlash setting by adjusting ring gear axially by
removing or adding shims (420) at bottom bearing cap.

10

Note—To maintain the previous fan shaft bearing endplay
adjustment, a corresponding shim (420) adjustment must be
made at the bearing retainer.

Example: Removing .003” shims at the bottom bearing cap
requires the addition of .003" shims at the bearing retainer to
maintain correct bearing adjustment.

Recheck the backlash to make sure it is within the proper

limits.

3. After the equivalent backlash setting has been obtained
with the marked teeth in mesh, check the backlash at
two other points on the ring gear (points approximately
120° apart). See Table 2, Column 3 for folerances.

Final Assembly

1. Remove bottom cap and apply a bead of sealant to the
bottom cap flange inboard of the bolt holes. Reinstall
the bottom bearing cap and tighten the cap screws to
75 ft-lbf (102 N-m).

2. Instali O-ring {502} in water slinger.
3. Install water slinger on fan shaft (201).
4. Replace air vent and all pipe plugs.
5.  Fill with lubricant selected from Table 1.
%—TOP VIEW
) OF INDICATOR
_\ FOINT GF MEASUREMENT
COLLAR = @ OUTSIDE RADIUS OF GEAR

AN
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Figure 5 Gear Backlash Measurement
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Backlash Eiched on Gears
Normal - inches

Set the Gears to Backlash
+ .001 Plane of Rotation

Backlash at Check Points may
vary from Settings in Column 2

by: +
.008 010 .003 /.008
008 .0115 .003 /.008
.010 013 .003/.008
.01 014 .004 /.010
.012 015 .004/.010
.013 017 .004 /.010
.014 .0185 .004 /.010

Table 2
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CLAMP RING

CLAMP RING

BOLT

Assembly and Alignment

1.

Inspect and clean motor and Geareducer® shafts,
Remove any burrs on shafts with emery cloth or a
fine file. Remove all lubricants from coupling bores
and mating surfaces. Install keys in motor and
Geareducer shaft keyways.

Install a clamp ring on each coupling half using the
bolts provided.

Note: Leave this attachment loose for now, only
engaging a few threads of each bolt—it may be
necessary to reposition the clamp rings for parallel
alignment—Step 7.

Caution: Do not lubricate bolt threads.

Slip each coupling half onto its mating shaft. Move
the motor and Geareducer into place.

Note: Clamp ring must be mounted to coupling
half before the motor and Geareducer are
positioned.

Check coupling spacing by measuring dimension
“C” at the top of the coupling only. Refer to Table
and Detail 1. Slide the coupling halves along the
shafts to obtain spacing. The maximum distance
between shaft ends is 2". The shafts may protrude
through the coupling haives if necessary.

Tighten each set screw on its key—24 ft-lby.

COUPLING

FLEXIBLE
ELEMENT

— B MIN———)
¢
D
AN N
i §
i §
D
(®); - © | FLANGE
DIA
f 3
Bl LB
NPyl L

Detail 1



6" MAX
_l | STRAIGHTEDGE |

-.I.——— 9.

6. Check angular alignment by measuring the “C”

Detail 2

With clamp ring bolts holding the clamp ring(s) in
place, wrap the flexible element around the clamp
rings as shown. Make sure the beads of the element
are fully worked down into the seats.

Hold the split of the flexible element closed. An

A" maximum gap is allowable. Tighten one or two
bolts directly opposite the split—enough to hold the
flexible element in place. Using both hands, knead
the rubber element toward the split. Hold spilit
closed and tighten the next two bolts farthest from
split—enough to hold the flexible element in place.
Repeat this procedure on all remaining flange bolts.
Retighten each bolt in the order shown in Detail 3
using a torque specified in table.

Note: MCO7 couplings have 5 bolts/half, use a
similar cross pattern.

Tighten all bolts a second time to the specified
torque.

Caution: Do not over-torque bolts or you may
damage the clamp ring.

dimension at 90° intervals (take at least four
measurements). The total difference between any

two measurements, C max — C min, must not 1.
exceed Ys". See Detail 1. 2.

7. Check parallel alignment by laying a straight

edge across the outside of the coupling halves at
several places around its circumference. Parallel

misalignment may not exceed %s". See Detail 2. 3.

Tip: If the clamp rings are larger in diameter than the
coupling halves, remove enough clamp ring boits

to rotate the clamp rings so the straight edge bears
directly on the coupling halves.

If measured misalignment is greater than %s",
shim the motor and/or Geareducer mounting

feet to obtain proper alignment. After adjusting
shims, tighten the hold-down hardware and check
alignment. Repeat the procedure until proper
alignment is achieved. The best alignment is
achieved when the straight edge is in contact with
the coupling halves at four points as shown in
Detail 2.

Maintenance

Marley SofTork couplings do not require lubrication.

Thoroughly inspect the coupling at least every six
months. Check for [ooseness of set screws and
coupling halves on shafts, and for wear of the
flexible element.

Contact your Marley sales representative if you need
replacement parts. Call 913 664 7400 or check the
web at spxcoocling.com to locate your nearest rep.

Detail 3
. Torque
Coupling B C D ft -t Cap Screw
MCQ7 55" 1%" 5%" 24 %" x 1"
MCO09 5%s" 1" 79" 33 %" x 11."
MC11 6%" 1%6" %" 33 %" x 1"
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Contents

This manual contains vital information for the proper insiallation 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.
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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 main-
tenance which are important but not related to personal injury
hazards.



A Warning

Preparation

TheMarley NC cooling tower purchased for this installation represents the cur-
rent state of the artin 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, Geare-
ducers®, couplings, drive 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 instruc-
tions thoroughly prior to operation.

If you have questions about the operation and/or maintenance of this tower,
and you don't find the answers in this manual, please contact your Marley
sales representative. When writing for information, or when 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 for installing, operating or maintaining the tower. However, since
SPX Cooling Technologies does not determine the location or orientation of
the 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 respon-
sible for designing the tower installation.

* access to and from the fan deck
« access to and from maintenance access doors

» the possible needforladders (either portable orpermanent) to
gain access to the fan deck or maintenance access doors

+ the possible need for handrails around the fan deck
 the possible need for external access platforms

« potential access problems due to obstructions surrounding the
tower

» lockout of mechanical equipment
* the possible need for safely cages around ladders

» the need to avoid exposing maintenance personnel to the poten-
tially unsafe environment inside the tower.



A Warning

Preparation

Those are only some ofthe safely issues that may arise in the design
process. SPX strongly recommends thatyou consult a safetyengineer
to be sure that all safety considerations have been addressed.

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

— a handrail system around the perimeter of the fan deck with either one or
two ladders for access to the deck

ladder extensions (used where the base of the tower is elevated)

safety cages for fan deck tadders

external lube lines

f

fan cylinder extensions

flow control/balancing valves

fan barrier

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 pro-
mote ease of maintenance—and to permit freedom of airflow into and through
the tower. If you have questions about the adequacy of the available space
and the intended configuration of the tower, please contact your Marley sales

representative for guidance.

Prepare a stable, level support foundation for the tower, utilizing weight, 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 air being
drawn into building fresh air intake ducts. The purchaser should ob-
tain the services of a Licensed Professional Engineer or Registered
Architect to certify that the location of the tower is in compliance
with applicable air pollution, fire, and clean air codes.



Receiving and Hoisting

Tower Shipment

Unless otherwise specified, NC towers ship by truck {on flat bed trailers),
which lets you receive, hoist, and install the tower in one continuous operation.
Single-cell towers ship on one truck. Multicell towers, depending on their size,
may require more than one 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 in transit. If damage is apparent, note the freight bill
accordingly. This will support your future recovery claim.

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

A Caution

/A Warning

Hoisting Tower

NC8411 through NCB414 models consist of two modules per cell. The upper
madule includes hoisting clips at the top of the module. The hoisting clips on
the lower module are located near the bottom on the sides of the cold water
basin. All other madels ship in a single module.

NC upper and lower modules must be hoisted and set separately.
Do not preassemble modules prior to hoisting.

The hoisting clips for NCB409 are located near the bottom of the tower on
the cold water basin sides. The hoisting clips for all other models are located
at the top of the tower. A Hoisting-Installation label which has hoisting
dimensional information is located on the side casing near the tower cen-
terling. Remove tower from the carrier and hoist into place according to the
instructions on the label.

Hoisting clips are provided for ease of unloading and positioning
tower. For overhead lifts or where additional safety is required,
safety slings should also be placed under the tower. Under no
circumstances should you combine the top and bottom modules
of modular models and attempt to hoist them at the same time by
utilizing the hoisting clips alone!
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Note

Installation

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.

1. Prior to placement of the tower, confirm that the supporting platform is
level, and that the anchor bolt holes are correctly located in accordance
with Marley drawings.

2. Place tower (or bottom module of NC8411 through NCB414 models)
on your prepared supports, aligning anchor bolt holes with thase in your
supporting steel. Make sure that the orientation agrees with your intended
piping arrangement. Attach tower to supporting steel with four %" diameter
bolts and flat washers {by others). Position flat washers between the bolt
head and the tower basin flange.

3. NC8411through NC8414 models only. Before settingtop medule in place
on bottom module, clean any debris from the underside of the top module fill,
skid and beams and from the top of the bottom module and remove shipping
cover from bottom of top module—replace fasteners at side of module to
prevent leaks. Place topmodule on the top peripheral bearing surface (factory-
installed gasket) of bottom module, aligning mating holes asit is set in place.
(Make sure that the orientation of the top module agrees with your intended
piping arrangement. Sections are 180° reversible with respectto each other.)
Attach top module to bottom module with fasteners provided—according to
“NC Field Installation Manual” Assembly Instructions.

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

4. lfcollection 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 focated in the center of the basin side.

5. Unbolt temporary coverplate from the basin of the 2nd cell and set 2nd cell
{or bottom module of 2nd cell) in place. Align ancher bolt holes and flume
openings in basin sides.

6. Install flume according to Field Installation Manual instructions.

It is important that the cells be firmly anchored before the flume is
attached to the 2nd cell.



A\ Caution

Installation

Repeat steps 2 and 3 for 2nd top section on NC8411 through NC8414
models.

Repeat steps 4 through 7 for any remaining cells.

Attach your cold water supply piping to the cold water basin outlet connec-
tion in accordance with drawing instructions, utilizing gaskets provided.

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:

Case face connection: This is 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.
Cald 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 provided to accept a 125# ANS|B186.1 flat-face
flange connection.

Side outlet sump connection: Unless otherwise specified, sumps are
manufactured of heavy duty FRP {fiber-reinforced polyester) construction.
Because of their size, they are attached upside down in the basin to pre-
vent damage in shipment. They must be inserted into the square opening
prepared in the floor of the cold water basin of one or more cells—sealed
against leakage, and attached by machine bolts, according to the installa-
tion drawing included. An appropriately-sized circular opening in the vertical
face of the sump has been provided to accept a 125# ANSIB16.1 flat-face
flange connection. '

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

Attach your warm water return piping to the inlet connections of the
tower.
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A\ Warning

Installation

Fasteners and componenis provided by others that are to be at-
tached to the tower must be compatible with the cooling tower
materials—i.e. fasteners in a stainless steel cold water basin musi
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, ane of the following four inlet arrangements is provided:

Standard distribution basin connections: These are circularopenings—
two per cell-in the top deck of the tower near the air inlet face, provided
to accept standard 125# flat-face flanges. Remove the center section of
the inlet flume assembly to gain access to attach inlet fasteners. (Refer to
“NC Field Installation Manual” shipped with tower.)

Marley flow-control valve connections {option): Marley flow-control
valves—-two per cell-are designed to 1-take the place of the standard
elbows normally required for inlet connection, and 2—-provide means of
regulating flow to both sides of the tower. Remove the center inlet flume
assembly to gain access for attachment of valves. (Refer to “NC Field
Installation Manual” Assembly Instructions shipped with tower.} Valves
provide a vertical face for attachment of your standard 125# flange.

Side inlet connection (option): A pipe stub is provided in the casing
wall above the access door for connection to the external piping by means
of the rubber coupling provided.

Bottom inlet 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 1254 flat-face flange.

12. Wire motor in accordance with wiring diagram.

For maintenance/safety purposes, SPX recommends a lockout
type disconnect swilch for all mechanical equipment. In addition
to a disconnect switch, the motor should be wired to main power
supply through short circuit protection, and a magnetic starter with
overiload protection.
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Note

Note

Installation

Motor Wiring

Wire motor leads as shown on the motor nameplate matching the supply
voltage. Do not deviate from the motor nameplate wiring.

Either of following symbols may be shown on the motor nameplate —
A, A A Y, or YY. These symbols represent how the motor is constructed on
the inside and in no way have anything to do with a Delta or Wye electrical
distribution system serving the motor.

When using a starter:

= Set motor overload protection to 110% of motor nameplate amps.
This setting allows the fan motor to operate during cooler weather.
During cooler weather it is common for the motor to draw 6 to 10%
higher than nameplate amps. High amps are common during tower
commissioning when the tower is dry and the ambient air temperature
is cool.

Do not start the motor more than four to five times per hour. Short
cycling the tower will cause fuses, breakers or O.L.s to operate and
will decrease motor life.

When using a iwo-speed starter:

+ Motor rotation must be the same at slow speed and high speed.

« Single winding motor requires a starter with a shorting contactor.

+ Two-winding motor requires a starter with out a shorting contactor.

+  All two-speed starters must have a 20 second time delay relay when
switching from high speed to low speed. ‘

Do not start the motor more than four to five times per hour (each
low speed start and each high speed start count as one start).

When using a VFD:

Before beginning, ensure that the motor is rated for “Inverter Duty”
per NEMA MG-1, part 31.

+ Set the VFD solid state overload protection to 119% of motor name-
plate amps and set “maximum current parameter” in the VFD to motor
nameplate amps. “Maximum current parameter” will reduce fan speed
and limit amp draw to nameplate amps during cold weather opera-
tion. If furnished with a mechanical O.L. set this at 110% over motor
nameplate amps.
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* Motor rotation must be the same in both VFD mode and By-pass
mode.

+ [f cable distance between the VFD and motor is greater than 100 feet
a DV/DT output filter is recommended to avoid damage to the motor,
100 feet distance is based on our field experience, the VFD manufac-
ture may state different distances and distance does vary depending
on the VFD manufacture,

* Program the VFD for variable torque output. Flux vector and constant
torque modes may damage the gearbox.

* Do not start and stop the motor using the safety switch at the motor.
If the drive is being commanded to run and the load side is cycled ON
and OFF with the safety switch this may damage the VFD.

Using a VFD in cooling applications has advantages over traditional single
or two speed motor control. A VFD can reduce the cost of electrical energy
being used and provide better temperature control. In addition, it reduces the
mechanical and electrical stress on the motor and mechanical equipment.
Electrical savings can be large during periods of low ambient temperature
when the cooling requirement can be satisfied at reduced speeds. To benefit
from these advantages, it is impartant that the drive be installed correctly.

Marley supplies VFD and VFD controls specifically designed for our cool-
ing products. If you have purchased a Marley VFD and/or controls package,
please follow the instructions in the User Manual for that system. Most VFD
problems can be avoided by purchasing the Marley drive system. If you are
instaling a VFD other than the Marley drive, please refer to that drives instal-
lation manual.

Improper use of a VFD may cause damage to equipment or personal
injury. Failure to correctly install the VFD drive will automatically
void all warranties associated with the motor and any equipment
that is either electrically or mechanically (directly) attached to the
VFD drive system. The length of this warranly avoidance will be
contingent on properly installing the VFD system and repairing any
damage that may have occurred during its operation. SPX Cool-
ing Technologies does not assume responsibility for any technical
support or damages for problems associate with non-Marley brand
VFD systems.

Changing the operational fan speed from the factory setlings could
cause the fan to operate in an unstable region which may result in
damage to the equipment and possible injury.
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A\ Caution

Mechanical Equipment:

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

If equipped, check oil level in accordance with the Geareducer User Manual
for the Geareducer. {Aithough the Geareducer was filled to the proper
level at the factory, tipping during shipment and hoisting may have caused
some loss of oil)) If ol is required, fill Geareducer to the proper {evel with
approved lubricant. (See Geareducer User Manual ) Check oil level at the
Geareducer or dipstick (standpipe located on fan deck, if so equipped) to
confirm that the proper level is indicated,

Install fan guard according to the installation drawing shipped with the
tower. NC8401 through NC8403 models include a single-piece fan guard.
NCB405 through NC8414 madels include a two-piece fan guard. Models
with extended velocity-recovery cylinders do not have fan guards.

Improper installation of the fan guard will destroy the structural
integrity of the fan guard. Failure of the fan guard could allow op-
erating or maintenance personnel to fall into the rotating fan.

3. Spinthe fan manually to assure that all fan blades properly clear the inside of

the fan cylinder. Observe the action of the coupling (or drive shaft couplings)
to be sure that the motor and Geareducer are properly aligned. lf necessary,
correct the alignment in accordance with the included manual.

For Power Belt Drive equipped models observe the action of the sheaves
and belts to be sure that the motor is properly aligned with the fan sheave.
See the Belt Tensioning and Sheave Alignment section of this manual.

It is essential that the fan guard be installed in accordance with the
Field Installation Manual shipped with the tower.

11
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Installation

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.

If tower is equipped with a two-speed motor, check for proper rota-
tion 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 deicing
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. Run the motor and abserve the operation of the mechanical equipment. Opera-
tion should be stable, and there should be no evidence of oil leakage.

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 of
the Belt Tensioning and Sheave Alignment section of this manual.

If the water supply system is not being operated—or if there is no
heat load on the system—motor amps read at this time may indicate
an apparent overfoad of as much as 10-20%. This is because of the
increased density of unheated air flowing through the fan. Deter-
mination of an accurate motor load should await the application of
the design heat load.
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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 amplification and dissemination
of Legionelia and other airborne bacteria should be formulated and
implemented BEFORE systems are operated and continuedregularly
thereafter to avoid the risk of sickness or death.

Water System:

1. New installations 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 atten-
tion to inside areas of cold water basin, hot water basins, louvers and drift
eliminators. Make sure that cold water outlet screens are clear and properly
installed.

3. Fill the water system to an approximate depth of 7" in the depressed area
of the cold water basin at the center of the tower. For models NC8407
through NCB414 fill the water systemn to an approximate depth of 8", This
is the recommended operating water level. Adjust the float valve so that it is
75% open at that level. Continue filling the system until the water reaches
a level approximately 4" below the lip of the overflow.

If tower is equipped with a standard case face outlet connection,
vent accumulated air from the top of the suction hood by removing
one or both tap screws provided at that location. Replace these tap
screws when venting is complete. (On certain models, the top of the
suction hood for 14" diameter side suctions is 1 %" above the top of
the overflow. In those situations, it is necessary to block the overflow
and continue filling the basin to the level where the aforementioned
tap screws are submerged before venting.)

4. Completely open all hot water flow control valves. Start your pump(s) and
observe systerm 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 circuit and begins to fall from the fill. The amount of initial
pump-down may be insufficient to cause the float valve to open, However,

13
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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 balance
the makeup water with tower operation. Ideally, the float valve setting will
be such that no water is wasted through the overflow at pump shutdown.
However, the water level after pump start-up must be deep enough to
assure positive pump suction.

if the tower is equipped with flow-control valves, adjust them to
equalize hot water depth in the distribution basins after reach-
ing design water flow rate. Each basin should have from 3" to 52"
water depth, with uniform depth from basin to basin. Fix valves in this posi-
tion with the locking bar when depth is correct. Failue to tighten the locking
bar after valve adjustment may result in damage to the valve. If the tower is
equipped with the Marley internal piping option, the basins are self-balancing
and this step is not necessary.

Uniform distribution depth of 3" to 5%" is essential to efficient tower op-
eration. Contact your Marley sales representative if you are considering a
permanent change in circulating water flow rate that would prevent operation

within these limits.

Continue pump operation for about 15 minutes, after which it is recom-
mended 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 shut-
down. Utilize the services of the water treatment supplier. Maintain the
maximum recommended biocide residual (for the specific biccide) for
a sufficient period of time {residual and time will vary with the biocide)
to bring the system under good biological control
or

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



Operation

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 cooiing
tower fill or operating the cooling tower fan.

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

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

Tower Operation

General:

The cold water temperature obtained from an operating cooling tower will vary

with the following influences:

1.

Heat load: With the fan in full operation, if the heat load increases, the
cold water temperature will rise. If the heat load reduces, the cold water
temperature will reduce.

Note that the number of degrees (*range”) through which the tower cools
the water is established by the system heat load and the amount of water
being circulated, in accordance with the foliowing formula:

Heat Load (Btu/hr)
GPM x 500

The cooling tower establishes only the cold water temperature attainable

Range - °F =

under any operating circumstance.

2. Airwet-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 water temperature will not vary to the same extent as
the wet-bulb. For example, a 20°F reduction in wet-bulb may result in only
a 15°F reduction in cold water temperature.

Water flow rate: Increasing the water flow rate GPM 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 care to prevent the
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hot water from exceeding 125°F, in order to prevent damage to the tower
components.

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 a single-speed motor, the motor may be shut
off when the water temperature becomes too cold. This will cause the water
temperature o rise. When the water temperature then becomes too warm
for your process, the motor can be restarted.

Fan cycling limits:

Considering the normal fan and motor sizes ufilized on NC towers,
anticipate that approximately 4 to 5 starts per hour are aliowable.

If your tower is equipped with a two-speed motor, you will enjoy greater op-
portunity fortemperature control. When the water temperature becomestoo
cold, switching the fan to half-speed will cause the cold water temperature
to rise—stabilizing at a temperature a few degrees higher than before. With
a further reduction in water temperature, the fan may be cycled alternately
from half-speed to off.

Do not start the motor more than four to five times per hour (each
low speed start and each high speed start count as one start).

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 mators 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
“Cooling Tower Energy and its Management”, Technical Report
#H-001-A, available on our website
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Wintertime Operation:

The Marley fill system used in NG 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 weather operation, even at the low temperature and reduced
lcad conditions encountered in free coaling and other low temperature applica-
tions. 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 adverse effect on tower operation, but
its appearance should be a signal to the operator to undertake ice
conirol procedures.

Itis the operator's responsibility to prevent the formation of destruc-
tive (hard) ice on the cooling tower fill. Certain guidelines should
be followed:

1. Do not allow the tower's leaving water temperature to drop below a mini-
mum allowable level-say 36°F to 40°F. If such low temperature operation
is necessary or beneficial to your process, establish the minimum allowable
level as follows:

During the coldest days of the first winter of operation, chserve whether
any ice is forming on the louver face, particularly near the bottom part of
the louver face. If hard ice is present on the louvers, you must increase the
allowable cold water temperature. If the coldest possible water is beneficial
to your process, ice of a mushy consistency can be tolerated—but routine
periodic observation is advisable.

If the minimum allowable cold water temperature is established at
or near minimum heat load, it should be safe for all operating condi-
tions.

Having established the minimum allowable cold water temperature, maintain-
ing that temperature can be accomplished by fan manipulation, as outlined
in Item 4 under Tower Operation. However, in towers of more than one
cell, 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 temperature produced by the
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entire tower would indicate, Wintertime operation of multicelt towers at
low cold water temperature levels requires that the operator be especially
watchful.

2. 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 structure remain partly dry, see-
ing only random splashing from within the tower—plus normal atmospheric
moisture 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 increase in the vicinity of the
louvers and reduce the ice buildup.

3. 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
at either full or half speed; however, we recommend 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 not
need to exceed 1 or 2 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 biade piane 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 permit ice to dissipate from fan blades and fan cylinders.
See Fan Drive Caution note in the Mechanical Equipment Installation
section of this manual.

4. With no heat load on the circulating water, icing cannot be controlled
effectively by air control during freezing weather. Towers must not be
operated with reduced water rate and/or 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 SPX Cooling Technologies.
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Intermittent Wintertime Operation:

Ifperiods of shutdown (nights, weekends, etc.) occurduring freezing
weather, measures must be taken to prevent the water in the cold
water basin—and all exposed piping, both internally and externally—
from freezing.

Several methods are used to combat this, including:
—automatic water basin heater systems available from Marley.
—field installation of heat tracing of piping, both internally and externally.

—fietd modification to provide a weep hole by drilling a %:s" hole in PVC piping,
7" up from the base of the flange of the interal riser. The hole should be
plugged with a ¥4" tap screw with sealing washer. For steel piping, drill a '%."
diameter hole 2" up from the base of the flange of the internal riser and tap
for a %2-20 bolt with sealing washer that will be used as a plug. See figures
below for drilling details. Normaily weep holes are plugged during tower
operation and plugs removed during downtime in freezing temperatures. To
leave the hole unplugged during operation, drill a %:¢"” hole at an upward angle
that will alow the water flow to drain downward into the basin.

DRILL FOR PLUGGING HOLES

T

TAP SCREW -
ORBOLY *

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

Iftower basin is drained, verify that all basin heaters have been shut
off either by automatic cutoff or disconnect switch.

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 zinc coating
averaging 2.0 mils in thickness. The NC stainless steel option is even more
corrosion resistant than galvanized steel in certain environments. Other ma-
terials used {PVC fill, drift eliminators, and louvers, aluminum fans, cast iron
Geareducer, etc.) 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
CaCOj3) below 500 ppm; calcium hardness (as CaCOy3) above 50 ppm; a
maximum inlet water temperature not to exceed 125°F; no significant con-
tamination with unusual chemicals or foreign substances; and adequate water
treatment to minimize scaling.

» Startup Conditions: The water conditions during the initial tower operation
are crucial in preventing premature corrosion of galvanized steel (white
rust). For at least the first eight weeks of operation, pH should be controlled
between 6.5 and 8.0 with hardness and alkalinity levels between 100 and
300 ppm (expressed as CaCOjy).

» Chlorine (if used) shall be added intermittently, with a free residual not to
exceed 1 ppm~maintained for short periods. Excessive chiorine 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 acid, and they do not contain
significant chlorides or hydrogen sulfide (H2S5).

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

Unless you purchased a stainless steel NC, the structure of your NC
tower consists primarily of galvanized steel, therefore your water
treatment 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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Cooling Tower Cleaning:

Any evaporative-type cooling tower must be thoroughly cleaned on
a regular basis to minimize the growth of bacteria, including Legio-
nella Pneumophila, to avoid the risk of sickness or death. 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,
shouldfollow 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: regular inspections for concentrations of dirt, scale, and algae; periodic
flushing and cleaning; and the foliowing of acomplete water treatment pregram
including biocidal treatment.

The visual inspection should take place at least once a week during the operat-
ing season. The periodic flushing and cleaning should be done before and after
each cooling season, but in any event at least twice a year. The louvers, drift
eliminators, and easily 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. Filtra-
tion devices may be employed to reduce the suspended solids concentrations,
thus increasing the effectiveness of the water treatment program. See Tower
Startup section of this manual.

Blowdown:

Acoolingtower cools water by continuously causing a portion of it to evaporate.
Although the water lost by evaporation is replenished by the makeup system, it
exits the tower as pure water—leaving behind its burden of dissolved solids to
concentrate in the remaining water. Given no means 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 tower (as
well as the remainder of your circulating water system), the selected water
treatment company must work from a relatively constant level of concentra-
tions. 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 following table shows
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the minimum amount of blowdown {(percent of flow) required to maintain differen
concentrations with various cooling ranges™

Number of Concentrations
Cooling Range

16X 20X 25X 3.0X 40X 50X 50X
5°F 78 38 25 18 11 08 06
10°F 1.58 78 5i 38 25 18 14
15°F 238 1.18 78 58 38 28 22
20°F 3.18 1.68 1.05 78 51 38 30
28°F 368 1.898 1.32 98 B4 A8 38

Multipliers are based on drift of 0.02% of the circulating water rate.

Note

22

*

Range = Difference between hot water temperature coming to tower and cold water tem-

perature leaving tower.

EXAMPLE: 700 GPM circulating rate, 18°F cooling range. To maintain 4
concentrations, the required blowdown is 0.458% or.00458 times 700 GPM,
which is 3.2 GPM.

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 ireatment chemicals are added, they should not be in-
troduced into the circulating water system via the cold water basin
of the cooling tower. Water velocities are lowest at that point, which
resuits in inadequate mixing.

Belt Tensioning

The belt tension is adjusted by loosening the 8 bolts that secure the motor
mount frame to the belt drive frame, then loosen the retaining nuts on the two
threaded rods and turn the threaded rods to apply proper tension. Apply the
same quantity of turns to each threaded rod to insure that the tensioning frame
remains parallel to the mechanical support beams. Retighten hardware. Ideal
tension is 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 slipping. Never apply belt dressing as this will
damage the belt and cause early failure. A Dodge® V-Belt Tension Tester is an
alternate method for tensioning V-belts. Check with you local belt supplier.
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Sheave Alignment

« The motor sheave is to be positioned as close as possible to the 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 =" of each
other and level within 12° (16" in 12) in order to not adversely affect belt and
sheave life.

« Alignment can be achieved by placing a straight edge across 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,

THREADED RCD kSHEAVE \ SHEAVE
STRAIGHT EDGE
. Torque
Bushing Fastener Bushing Fastener Size "~ -
Iby -m
Torque Values sh 50 5 B
SDS Ya - 20 6 8
SD Va - 20 6 8
SK %s -« 18 13 18
SF 3% - 16 22 30
E e - 13 a5 48
F Y - 12 B5 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 NC8401 and NC8402 have a 30" wide by 33" high door.
All other models have a 30" wide by 48" high door.

The optional fan deck ladder is designed and intended solely for personnel to
gain access to the fan deck. The fan deck tadder should not be used to enter
or exit the access doors located on the cased face of the tower unless the
optional access door platform is provided.

The purchaser or owner is responsible for providing a safe method
for entering or exiting the access door. Use of the fan deck ladder
to enter or exit the access doors may resuit in a fall.

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

The following is recommended as a mimmum routine of scheduled mainte-

nance:

Always shut off electrical power to the tower fan motor prior to
performing any inspections that may involve physical contact with
the mechanical or electrical equipment in or on the fowet. 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. Bacte-
rial 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 operation of the motor, coupling (or drive shaft), Geareducer and
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fan. Become familiar with the normal operating temperature of the motor, as
well as the sight and sound of all components as a whole.

i equipped, check for Geareducer oil leaks. Check the Geareducer as well
as any optional oil lines to external oil 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
touver material,

Observe operation of the float valve. Depress the operating lever to make
sure that the valve is operating freely. Inspect the suction screen for plugging.
Remove any debris that may have accumulated.

Check for any buildup of silt on the floor of the cold water basin. Mentally make
note of the amount, if any, so future inspections will enable you to determine
the rate at which it is forming.

Every 3 months: If equipped, lubricate fan shaft bearings. While rotating
equipment by hand, grease the bearings until a bead forms around the seals.
Mobit SHC 460 grease is recommended.

Semi-Annually: If equipped, check the belt tension and condition,

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

Clean and disinfect cooling tower with biocides, Systems with biofouling, high
general bacterial counts, or positive cultures of legionella may require additional
cleaning. Referto “Cooling Tower Cleaning” section of this manual. Consult
your water treatment expert as to prudent biological evalution 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 oil must be changed
semiannually. Refer to the Geareducer Manual for oil recommenda-
tions and further instructions.

Annually: Inspect the tower thoroughly, making maximum use of instructions
given in the separate service manuals. Check structural bolted connections
and tighten as required. Make preventive maintenance repairs as necessary.

I 3
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Relubricate motor according to the manufacturer's instructions. Refer to the
Motor Re-lubrication Instructions of this manual for towers equipped with the
motor outside the plenum area.

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

Every 5 Years: If equipped, change Geareducer oil. Refer to the Geareducer
User Manual for instructions.

Motor Relubrication Instructions

Motor located outside plenum option

Open and lock out disconnect switch to make certain motor cannot
be started.

1. Remove guard as shown. Opposite end motor bearing is accessible from
outside the tower. '

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

MOTOR STEEL SIDE CASING

GREASE FILL PLUG

ATTACHMENT SCREW

GUARD

GREASE RELIEF PLUG

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 ta one
hour to purge excess grease at grease relief opening.
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5. Reinstall grease relief plugs and reinstall guard.

6. Resume normal tower operation.

Seasonal Shutdown Instructions

When the system is to be shut down for an extended period of time, it is
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 on cooling tower cleaning
in the Maintenance section of this manual) and make any necessary repairs.
Pay particular attention to mechanical equipment supports and coupling (or
drive shafts).

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 it readily. Contact the manufacturer of the coating
you intend to use for instruclions.

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.
Fans shaft bearings: If equipped, lubricate fan shaft bearings at close of each

operating season, as described in the Maintenance section of this manual.

Electric motors: Clean and lubricate motor at close of each operating season
{refer to motor manufacturer's recommendations.) Check motor anchor bolts
and tighten as required.
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Do not start motor before determining that there will be no interfer-
ence 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 ).

At start of new operating season, make sure bearings are adequately lubricated
before returning motor to service.

Prolonged Shutdown

If shutdown period is longer than seasonal, contact your Marley sales repre-
sentative for additional information.

SPX Cooling Technologies Services

Our 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 on the market, we want to make sure that you gain the maximum
possible benefit from its purchase.

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

Replacement parts: Acomplete 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 air 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 SPX for regularly
scheduled visits—for the purpose of inspecting and reporting your tower's
condition~to make recommendations intended to prevent emergencies— and
to perform maintenance considered outside the norm.

This service is not intended to replace the important function performed by
your maintenance staff. Their attention assures the tower's routine operating
performance, and is invaluable. However, we recognize the unusual manner
in which a 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 technician.
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Maintenance Service Monthly Semi-annually Seasonal Startup or Annually

Inspect General Condition and Operation X x
Observe Operation of:

Mechanical-motor, fan and drive mechanism x x

Makeup valve (if equipped) x 4

Inspect for unusual naise or vibeation x x
Inspect and Clean:

Air inlet x x

PVC drift eliminators X X

Distribution basin, nozzles and collection basin X x

Fan moior exterior x x
Checdk:

Collection water basin level x x

Blowdown—adjust as required b ' x
G d Drive (if equipped):

Check for loose fasteners inctuding oil drain plug x

Check for / repair ail leaks x x

Check ol level x X

Change oil R

Maxe sure vent is open X x

Cheack drveshaft or coupling ahgnment X

Check for loose driveshaft or coupling fasteners x

Chack drveshaft or coupling bushings or flex element for unusual wear x x
Lube lines (it equipped):

Chack for oil leaks in hoses o fittings X R x

Belt drive (if equipped):

Fan shaft bearing lubrication {every 3 mo.}

every 3 months

every 3 months

Check and tighten support fasteners x

Check shaf, sheave anc belt alignment x

Check belt tensicn and condition x x

Check sheave bushing fastener torque X
Fan:

Check and tighten blade and hub fasteners X

Check fan blade piich and tip clearance x

Check fan eylinder for loose fasteners x
Motor:

Lubricate {grease as reguired) R

Cneck mounting bolts for tightness x

{Operate at least

3 hours a month

3 hours 2 month

3 hours a month

Basin Heater (if equipped):

Check for proper operation of temp/low water level sensor x

Inspect/clean buildup of contaminant from sensor X x
Structure:

Inspect/tighten all fasteners x x

Inspect and touch up all metal surfaces x

R — Refer to Component User Manual

Note: It is recommended at least weekly, that the general operation and condition be observed. Pay atlention to

any changes in sound or vibration that may signify a need for closer inspection.
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Trouble

Cause

Remedy

Motor Will Not Start

Power not available at motor terminals

« Check power at starter. Correct any bad connections
between the control apparatus and the motor.

= Check starter contacts and control circuit. Reset overloads,
close contacts, reset tripped switches or replace failed control
switches.

= |f power is not on alt leads at starter, make sure overload
and short circuit devices are in proper condition.

Wrong connections

Check motor and control connections against wiring diagrams.

Low voltage

Check nameplate voltage against power supply. Chack
voltage at motor terminals.

Open circuit in motor winding

Check stator windings for open circuits.

Motor or fan drive stuck

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

Rotor detectve

Look for broken bars or rings.

Unusual Motor Noise

Motor running single-phase

Stop motor and attempt to start it. Motor will not start if single-
phased. Check wiring, controls, and motor.

Motor leads connected incorrectly

Check motor connections against wiring diagram on motor,

Bad bearings

Check lubrication. Replace bad bearings.

Electrical unbalance

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

Air gap not uniform

Check and correct bracket fits or bearing.

Rotor unbalance

Rebalance.

Cooling fan hitting end bell guard

Reinstall or replace fan.

Motor Runs Hot

Wrong voltage or unbalanced voltage

Check voltage and current of all three lines against nameplate
values.

Overload

Check fan blade pitch. See Fan Service Manual. Check for
drag in fan drive train as from damaged bearings.

Wrong motor RPM

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

Bearings overgreased

Remove grease reliefs, Run metor up to speed to purge
excessive grease.

Wrong lubricant in bearings

Change to proper lubricant. See motor manufacturer's
instructions.

One phase open

Stop motor and attempt to start it. Motor will not start if single-
phased. Check wiring, controls, and motor.

Poor ventilation

Clean motor and check ventilation openings. Allow ampie
venlilation around motor.

Winding fault

Check with Ohmmeter.

Bent motor shaft

Straighten or replace shaft.

Insufficient grease

Remove plugs and regrease bearings.

Too frequent starting or speed changes

Limit cumulative acceleration time 1o a totat of 30 seconds/hr.
Set on/off or speed change set points farther apart. Consider
installing a Marley VFD drive for fine temperature control.

Deterioration of grease, or foreign
malerial in grease

Flush bearings and relubricate.

Bearings damaged

Replace bearings.

Maotor Boes Not Come Up
To Speed

Voltage too low at motor terminals
because of line drop

Check transformer and sefting of taps. Use higher voltage on
transformer terminals or reduce loads. Increase wire size or
reduce inertia.

Breken Rotor bars

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

Wrong Rotation (Motor)

Wrong sequence of phases

Switch any two of the three motor leads.
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Trouble

Cause

Remedy

Geareducer Noise

Geareducer bearings

If new, see If noise disappears after one week of operation.
Drain, flush, and refill Geareducer. See Geareducer Service
Manual. If still noisy, replace.

Gears

Correct tooth engagement. Replace badly worn gears.
Replace gears with broken or damaged teeth.

Unusual Fan Drive

Loose bolts and cap screws

Tighten al! bolts and cap screws on afl mechanical equipmert
and supports.

Unbalanced drive shaft or worn
couplings

Make sure motor and Geareducer shafts are in proper
alignment and "match marks" properly malched. Repair or
replace worn couplings. Rebalance drive shaft by adding or
removing weights from balancing cap screws. See Drive
Shaft Service Manual.

Make certain all blades are as far from center of fan as safety

Vibrati Fan devices permit. All blades must be pitched the same. See
thration Fan Service Manual. Clean off deposit build-up on blades.
Worn Geareducer bearings Check fan and pinion shaft endpiay. Replace bearings as
necessary.
Unbalanced motor Disconnect load and cperate motor. if motor still vibrates,
rebalance rotor,
Bent Geareducer shaft Check fan and pinion shaft with dial indicator. Replace if
necessary.
. Blade rubbing inside of fan cylinder Adjust cylinder to provide blade tip clearance.
Fan Noise

Loose bolts in blade clamps

Check and tighten if necessary.

Scale or foreign substance
in circulating water system

Insufficient blowdown

See "Water Treatment” section of this manual

Water treatment deficiency

Consult competent water {reating specialist. See "Water
Treatment" section of this manual

Cold Water Temperalure
Too Warm
(See "Tower Operation™)

Entering wet bulb temp. is above design

Check o see if local heat sources are affecting tower. See if
surrounding structures are causing recirculation of tower
discharge air. Discuss remedy with Marley representative.

Design wet bulb temp. was too low

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

Actual process load greater than design

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

Overpumping

Reduce water flow rate over tower to design conditions.

Tower starved for air

Check motor current and voltage to be sure of correct contract
horsepower. Re-pitch fan blades if necessary. Clean louvers,
fill and eliminators. Check to see if nearby structures or
enclosing walls are obstructing normal airflow to tower.
Discuss remedy with Marley representative.

Excessive Drift Exiting
Tower

Distribution basins overflowing

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

Faulty drift elimination

Check to see that integral fill, louvers, and eliminators are
clean, free of debris, and installed correclly. If drift eliminators
are separate from fill, make sure they are correctly installed in
place. Clean if necessary. Replace damaged or worn out
components.
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Additional Information

Increased load requirements: NC towers are designed so that cells of
either equal or unequal capacity can be added in the future. This allows you to
compensate for the load increases that normally occur with the replacement
or addition of production equipment—and still retain continuity with respect

to your cooling tower system.

Tower rebuilding: SPX Cooling Technologies routinely rebuilds and upgrades
cooling towers of all materials and manufacture. If your tower ever reaches the
limit of its service life, we recommend that you investigate the cost of rebuild-
ing 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 importantin-
formation relating to safe installation and operation of the cooling
tower. Field installation is always required for fan guards, piping inlets and
piping outlets. Some optional accessories, such as valves, handrails, ladders
and safety cages may also require field installation. If installation details are
not covered in the “NC Field Instaliation 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 sales
representative before proceeding.

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

For complete parts and service assistance, contact the Marley sales repre-
sentative in your area. if you need help locating the office nearest you, please
phone 913 664 7400 or check the internet at spxcooling.com.

SPX

COOLING TECHNOLOGIES

spxoeoling.com
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WARNING

The location and orientation of the cooling tower can affect the safety of those
responsible for installing, servicing or reparing the cooling tower. Since SPX does not
dictate or determine where the tower is located or how iti is oriented, SPX is not
responsible for addressing the safety issues that are affected by the tower's location
location and orientation. The following safety issues should be considered by those
responsible for designing and maintaining the tower installation. Failure to consider and
address these issues may result in substantial personal injury or death to those
installing, servicing or repairing the cooling tower.

* Access to and from the fan deck.

* Access to and from maintenance access doors.

* Access for cleaning and other service.

* Potential access problems due to obstructions surrounding the tower.
* The possible need for safety cages around ladders.

These are only some of the safety issues that may arise in the design process. SPX
strongly recommends that you consult a safety engineer to be sure that all safety
considerations have been addressed.

CONFIDENTIAL - The contents of this document are confidential and constitute the
exclusive property of SPX Cooling Technologies and is intended for use in the
construction {contractor) and maintenance {owner) of this cooling tower. This document
and its contents may not be made public in any manner, distributed or loaned to others,
or repoduced or copied either in whole or part without prior written consent of SPX
Cooling Technologies.
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Getting Started NC8400
ABOUT THIS MANUAL

To obtain maximum efficiency, it is strongly recommended that this entire manual be read before starting
assembly. This assembly manual illustrates the field installation of standard and optional items that your
tower may have. Due to shipping limitations these items can not be installed in the factory. Review all
manuals, drawings, and bills of material prior to assembly. Contact your SPX Cooling Technologies sales
representative should questions arise.

All steel parts are tagged for identification, as shown below.

Sescnpnon

Fing Number —-""'F‘ M35 CAO -

frem .-‘-.“.:-?!ber\"illméli - Il

. Stamiess Sieef
Draweng Mumber Hﬁ 432N /_
3 2248 d
ss 14GANZE 5X 140 2 ss

Find Number: This is a three digit alpha/numeric number that ties everything together. Used throughout
this manual, in the text, it's the number in bold type M35, in the figures, it's the number within the circle. It
is also the first column in the BILL OF MATERIAL. In the bill of material, all tower hardware components
are listed in numerical order by this number.

[tem Number: This number is used by SPX to manufacture and inventory the components of your cooling
tower. Give this number to your SPX sales representative if an item is missing or a replacement item is
required.

Drawing Number: (Reference only) This is the number of the drawing used to fabricate this item.
Description: (Reference Only) All steel parts begin with SHEET or ASSEMBLY followed by the size of the
sheet used to fabricate the item or a description of the assembly. Your tower may have a few fiberglass
items which begin GRP.

Stainless Steel: This indicates when an item has been made from stainless steel. If the item is made
from the standard galvanized material this will not-be printed on the tag.

Bills of material (BOM) are separate from drawings and this manual. At the top of each bill there is a
Drawing Number and the drawing description which indicates if the items on that bill will be installed per
this assembly manual or per a special installation drawing.

The find number, item number, description and quantity of items are all cross referenced on the bill of the
material. If a number is missing or hard to read, check the illustrations in this assembly manual first and
then the bill of material to see if you can find it. As the tower is prepared for assembly, the quantities of
each itemn should be checked against the bill of material.

NEED HELP!

If anything is missing, damaged, or you need help of any kind, contact your SPX Cooling
Technologies Representative as soon as possible. If you need help determining the representative
in your area, please call us at 1-800-4MARLEY, or check the internet at www.spxcooling.com

AN EPE gmARD
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Getting Started NC8400
MEASUREMENT SYSTEM

The manual uses both, the English System and Metric System of measurement. All units are in
millimeters. Fasteners are denoted in both the English and metric systems. Fasteners are supplied in
conformance with the metric system standard unless otherwise noted in the tower bills of materiat.

TOOLS AND SUPPLIES

Hoist: 2500 (1140kg) pound capacity. For hoisting of motor on towers with field installed motors or MOA.

1/2" electric drill and bit set.

Socket wrench set: Tower mainly uses 13mm, 19mm & 30mm sockets. Have more than one if
possible.

Combination wrenches: Mainly 13mm up to 30mm. Adjustable wrenches are OK but not
recommended.

Screwdrivers:

Torque wrench: 150 ft [b (203 N-m) capacity.

Caulking guns: Required for application of sealant.

Pipe Wrenches:

Small and large drift pins: (alignment tools) These are extremely important to help line up all the holes.
You should have more than one.

Allen wrenches:

Protractor level: For setting fand blade pitch.

Dial Indicator kit: Marley Item No. 115311M. For drive shaft alignment. Needed for motor outside
airstream option only.

Scaffolding, portable stairs or other means of temporary access and support.

Impact wrenches (electric or pneumatic) with standard and deep sockets: used to tighten all
hardware.

Acetone solvent: About a gallon (4 liters) and clean cotton rags.
Wear protective clothing, gloves, nonslip footwear, hard hat and safety glasses. Fluid Coolers are

constructed of steel and could have burrs that can cause cuts. The surface of the steel could be slick.
Protection from thrown, or falling objects should be used at all times around a construction site.

é@y

AN SPX BRAND
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Getting Started NC8400
JOINT SEALING INSTRUCTIONS

Surface preparation instructions:

The folfowing information covering surface preparation applies to all sealed joints whether sealer Z11 or
strip sealer Z12 or Z13 is being used. Years of experience has shown the instructions on surface
preparation and sealing details do result in watertight joints. Inadequate attention fo these details will
result in joints that leak.

Do not apply either sealer if temperature is below 40°Fahrenheit (5 ° Celcius).

All flanges are {o be straight. Rework kinks or bends that exist. Clean surfaces being sealed with acetone.
If cloth is used, it must always be clean and dry. Excercise caution in using solvents, always read
labels and instructions. Care should be taken nof to wipe dirt or oil onto the cleaned surface from
adjacent uncleaned area. Mating surfaces to be sealed must be kept clean and dry prior to assembly. No
water, grease or dirt should contaminate cleaned area. Note that stainless steel requires a larger area to

be cleaned because oil will recontaminate surfaces quickly. Oil will migrate through punched holes and
around sheared edges.

Application instructions for Sealer Z11 (Type A, B, & C seals):

Sealer Z11 comes in a 1/12th gallon {315ml) cartridge and is applied using a standard caulking gun. Apply
sealer to the unassembled parts. The typical joint sealing details shown on this page and the following
page are referenced throughout this manual. Care should be taken to fill voids and gaps at joints. After
parts have been assembled, trowel excess sealant over joint, taking care to force sealant back into joint,
and not out of joint. Do not use solvent to aid in applying sealer as solvent adversely affects bonding of
sealant to metal. Care should be taken to avoid leaving holes or air bubbles in sealant.

Do not subject sealed joints to waterloading for 48 hours at temperatures of 70°Fahrenheit (21°Celci us)

and above. Lower temperature will require a fonger cure time. .~ WATER SIDE

OF JOINT

This symbol is used throughout the manual to indicate the
locations where sealer Z11 is required. The "A" refers to a
"Type 'A' Seal" which is a 3/8" (10mm) diameter bead of

_ . FASTENER
sealer Z11 laid along the centerline of a row of holes HOLE j
curving over each hole as it passes. Reference detail at TUBE SEALER
the right *3/8" [10mm] BEAD
: TYPE A SEAL
P
L4 ~

This symbol is used throughout the manual to indicate the
locations where sealer Z11 is required. The "B" refers to a
"Type 'B' Seal” which is a 3/8" (10mm}) diameter bead of

sealer Z11 laid along the centerline of a row of holes )
curving completely around each hole as it passes. @TUBE SEALER

Reference detail at the right. 3/8" [10mm] BEAD
TYPE B SEAL

FASTENER
This symbol is used throughout the manual to indicate the HOLE

locations where sealer Z11 is required. The "C" refersto a
"Type 'C' Seal" which is a 3/8" (10mm) diameter bead of :
sealer Z11 laid completely around each hole in a row of

holes. Reference detail at the right. \

TUBE SEALER
3/8" [10mm] BEAD

TYPE C SEAL

AN SPX BRAND
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Getting Started NC8400

Application instructions for Strip Sealer Z12 & Z13 (Type D, E & F seals):

Strip sealer is supplied in 1/2" (12mm) Z13 and 1" (25mm) Z12 widths. It is intended that the 1" {(25mm)
wide sealer be used unless otherwise noted.

Apply continuous pieces of strip sealer to the unassembled parts. Do not splice pieces except where
turning a corner. Cut with a sharp instrument, do not stretch or tear.

Gaps at joints and corners can be filled by stretching a piece of strip sealer to obtain the proper thickness.
Then work it into the joint to fill the gap and create an even surface.

After parts are set together, use a drift pin or other pointed object to puncture sealer at each fastener hole,
where required.

FASTENER HOLE

This symbol is used throughout the manual to

r;@ indicate the locations where a single layer of strip
sealer Z12 or Z13 is required. Reference detail at the

right.

TYPE D SEAL

FASTENER HOLE
WATER SIDE
OF JOINT

This symbol is used on collection basin joints to

ﬁ@ indicate the locations where two layers of strip sealer
. are required. Align bottom edge of strip sealer Z13

@ with top edge of bolt holes. Align top edge of strip
sealer Z12 with bottom edge of bolt holes. Reference

detail at the right.

TYPE E SEAL

FASTENER

This symbol is used on distribution basin joints to

@ indicate the locations where two layers of strip sealer :
are required. Align bottom edge of first strip sealer

;@ Z13 with top edge of bolt holes. Align top edge of
second strip sealer Z13 with bottom edge of bolt

holes. Reference detail at the right.

4 Marl
C-= riey
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Getting Started NC8400
A FEW WORDS ABOUT FASTENERS

Stainless Steel Fasteners:

Stainless steel fasteners are prone to galling. This is when you notice a sudden increase in the force
needed to turn a nut before parts are clamped. Apply anti-seize compound to the threads of the bolt
before installing the nut. If a nut does not easily spin on a bolt, do not try to force it. Chances are it will
seize. Some extra hardware is included to replace problem hardware.

This manual depicts flanged-head fasteners. On stainless steel towers these connection points will
consist of a regular hex-head bolt and two washers in place of the flange-head bolt.

Tap Screw Repair:
During installation of tap screws in sheet metal parts, tap screws may strip, not allowing the screw to be
fully tightened. if this occurs, place a 3/8" [10mm] nut on the back side of the tap screw and tighten.

Torque requirements:

The idealized standard fastener torque values for galvanized and stainless steel fasteners are shown in
the table below. These values may vary in actual practice. Note that the values shown for stainless steel
fasteners are based on the fasteners being lubricated with anti-seize compound.

FASTENER TORQUE
BOLT FASTENER TORGQUE
DIAMETER |FOOT-LBS. (NEWTON-METERS)
GALVANIZED)* STAINLESS STEEL
8mm 20 (27.1) 20 27.1)
10mm 20 (27.1) 20 (27.1)
12mm 45 (61) 27 (37)
T6mm 50 (122) 44 (60)
20mm 150 (203) 74 (100)

* Values based on fasteners lubricated with
anti-seize compund. (Stainless steef only)

Loctite®

Critical structural and mechanical attachments require extra protection against the nuts vibrating loose
during tower operation. This is accomplished on galvanized fasteners by applying Loctite, Z05, thread
locking compound to the exposed threads of a bolt after the nut has been installed and tightened. Bolts
should be installed with the threaded end up or horizontally. Reference details below. On stainless steel
fasteners the use of anti-seize compound makes the use of loctite ineffective. Therefore in these critical
areas with stainless steel fasteners, self-locking nuts have been substituted for the standard nuts and
loctite will not be used.

%, This symbol is used throughout the manual
‘& to indicate the locations where Loctite Z05
is required. Reference details at the right.

Typical boited attachment with threaded
end of bolt up, or installed horizontally

AN SR BRAND
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Getting Started

NC8400

FASTENER SUBSTITUTION

The find numbers in this manual refer to flange head bolts and nuts. If your tower is not supplied with
these, or you need replacement hardware for your tower, the following non-flanged hardware may be
substituted.

On

Fiangéd Hardware

@/r“""

Standard Hardware

FIND NO. DESCRIPTICN FIND NO. DESCRIPTION FIND NO. CESCRIPTION FIND NO. DESCRIPTION
c VM1 |M8 X25BOLT C V28  |5/8" X11/2" BOLT
VPO M8 X 25 FLANGED BOLT D W48  |M8 SPRING WASHER VPF | M16 X40 FLANGED BOLT o W4 158" LOCK WASHER
E W24  |M8 FLAT WASHER E W29 |5/8" FLAT WASHER
< VM1 M8 X40 BOLT c VB1  |5/8" X2 1/2° BOLT
VP M8 X 40 FLANGED BOLT D W48 |MB8 SPRING WASHER VPG | M16 X&5 FLANGED BCOLT o W04 15/8" LOCK WASHER
E W24  |MB FLAT WASHER E W29 ]5/8” FLAT WASHER
C VM1 M8 X700 BOLT C VB2 |M16 X80 BCLT
VP2 M8 X70 FLANGED BOLT D W48  |MB8 SPRING WASHER VPH | M16 X80 FLANGED BCLT ) W04 JM16 SPRING WASHER
E W24  [M8 FLAT WASHER E W29 |M16 FLAT WASHER
< V07 38" X1 BOLT C VB3 |5/8" X3 1/2" BOLT
vP3 M10 X 25 FLANGED BOLT D W02 |3/8" LOCK WASHER VPJ | M18 X80 FLANGED BOLT B W4 ]5/8" LOCK WASHER
E W22  |3/8" FLAT WASHER E W28 |5/8" FLAT WASHER
[ V10 [¥8" X1 /2" BOLT C V32 |34 X2" BOLT
VP4 M10 X 40 FLANGED BOLT D W02 |3/8" LOCK WASHER VPR M20 X45 FLANGED BOLT D W05 ]13/4" LOCK WASHER
E W22 13/8" FLAT WASHER C VC4 |3/4" X21/2° BOLT
. C V11 138" X2 1/2° BOLT VPL | M20 X65 FLANGED BOLT D W05 |3/4" LOCK WASHER
VP& M10 X é5 FLANGED BOLT D W02 [3/8" LOCK WASHER E W30 34" FLAT WASHER
A £ W22 13/8" FLAT WASHER 5 v35 {3/4" X3 BOLT
C V168  |1/2" X1" BOLT VPM | M20 X 80 FLANGED BOLT D W05 ]3/4" LCCK WASHER
VPT M12 X 25 FLANGED BOLT 8] w03 [1/2° LOCK WASHER E W30 ]3/4" FLAT WASHER
E w23 |12 FLAT WASHER Cc V39  |34" X31/2 BOLT
C V18 [1/2° X1 1/2" BOLT VPN M20 X 90 FLANGED BOLT D W05 |3/4" LOCK WASHER
VPEB M12 X 40 FLANGED BOLT D w03  [1/2" LOCK WASHER E W30  |3/4" FLAT WASHER
E W23 |12" FLAT WASHER
C VBQ 12" X2 112" BOLT F W24  |M38 FLAT WASHER
VPA M12 X 55 FLANGED BOLT 3 w23 |z FLAT WASHER X60 M8 FLANGED NUT & 7 M8 HEXNUT
C V22 |12 X2 1127 BOLT F W22 |3/8" FLAT WASHER
vPC M12 X865 FLANGED BOLT D W03 |1/2" LOCK WASHER 81 M10 FLANGED NUT <] A2 )3/8" HEXNUT
E W23 ]1/2" FLAT WASHER F W23 |[1/2" FLAT WASHER
Cc v25 11727 X4" BOLT 162 M12 FLANGED NUT G X3 112" HEXNUT
VPD | M12 X 100 FLANGED BOLT O W03 |1/2" LOCK WASHER F W29 |5/8" FLAT WASHER
E W23  |1/2" FLAT WASHER 3 M16 FLANGED NUT G X056 ]5/8" HEX NUT
C VBY  |1/2" X4 1/2° BOLT XB4 M28 FLANGED NUT F XD4  |3/4" NUT
VPE | M12 X120 FLANGED BOLT, o] W03 |1/2" LOCK WASHER
E W23 |4/2" FLAT WASHER

09-1250 - NC8400 Field Install - Contents & Instructions PAGE 10 OF 13
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Getting Started NC8400

GENERAL DECAL INSTRUCTIONS

Decals are an important part of the tower assembly. Decals provide instructions, identifications, cautions
and warnings deemed necessary for proper operation and safety.

Surface Preparation

Surface must be clean and dry. Oil and dirt may be removed with solvent (such as acetone) or
commercial detergent. Wash the area with warm water and dry with a lint-free cloth. Ultimate adhesion
will occur 24-28 hours after application should not be undertaken if temperature is below 35 degrees
Fahrenheit, or if humidity is greater than 95%.

General Application Instructions

Peel off backing paper, taking care to avoid dirt contamination of the exposed adhesive. Carefully apply
decal to the desired location with light pressure to avoid distortion of the vinyl. Once in position, smooth
out with a towel. If air bubbles occur, puncture with a pin and smooth down with a towel. The finished
decal should be completely flat. -

AN £OX BRAWD

(%M/ar;gy

09-1250 - NC8400 Field Install - Contenis & Instructions PAGE 11 OF 13



Getting Started NC8400
. NOTES

# Marley
09-1250 - NC8400 Field Install - Contents & Instructions PAGE 12 OF 13 C,"'-"" Frane



Getting Started NC8400

This page intentionally left blank

4 Marley
09-1250 - NC8400 Field Install - Contents & Instructions PAGE 13 OF 13 L,‘f""" e



Reference Fastener Kit: KIT FSTN FIELD INSTALL
Module Connection Details NC8400

@ MODULE CONNECTION DETAILS

NC8411 thru NC8414 only

Before top module is hoisted into place on boftorn module, clean any
dirt and debris from the underside of the top modufe skid sides and
beams. Remove shipping guards from bottom of top module. After top
module is in place the modules may be connected near louver
columns as shown in Figure 1, or inside tower on eliminator face per

Figure 2.
FIND NO.| PARTS LIST DESCRIPTION
Top Module VPK VN3 BOLT, M20 X 45MM
WOs™ LOCK WASHER, M20
BEFORE HOISTING! X564 xDar NUT, M20

Remove shipping guards from
boftom of top module.

* Use Nyloc Nut for SS fastener
“* Lock Washer only required for GALV fastener

" e Clgan any dirt and debris

P from the underside of the
- top module skid & beams
before hoisting into place.

...%

A BEFORE HOISTING!
Make sure seal strips are in place along
cased face girts and on eliminator support
' beams of botforn module. A 2" (51mm) gap
’ ’ ; | will exist in seal strip adjacent to fill. If
Bottom Module a o g i problems exist, contact SFX representative.
<

Clean any dirt and debris
frorn the underside of the
top module skid & beams
before hoisting into place.

BEFORE HOISTING!
Make sure seal strips are in place along
cased face girts and on eliminator support
beams of bottom module. If problems exist,
contact SPX representative.

¢ Figure 2
%/Mariey
C

AN SPX BRAND
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Reference Fastener Kit: KIT FSTN FIELD INSTALL

Module Connection Details NC8400
MODULE CONNECTION DETAILS
NC8411 thru NC8414 only
Before top module is hoisted into place on bottom module, clean any
dirt and debris from the underside of the top module skid sides and
beams. Remove shipping guards from bottom of top module. After fop
module is in place the modules may be connected near louver
columns as shown in Figure 1, or inside tower on eliminator face per
Figure 2.
FIND NO.J PARTS LIST DESCRIPTION
Top Module VPK VN3 BOLT, M20 X 45MM
W05+ LOCK WASHER, M20
BEFORE HOISTING! X4 X4* NUT, M20

Remove shipping guards from
bottom of top module.

-1

BEFORE HOISTING!

Clean any dirt and debris
frorn the underside of the
top module skid & beams
before hoisting into place.

BEFORE HOISTING!

Make sure seal strips are in place along
cased face girts and on eliminator support
beams of bottorn module. If problems exist,

contact SPX representative.

" il Claain any dirt and dbris

- from the underside of the
top module skid & beams
before hoisting into place.

Make sure seal strips are in place along
cased face girts and on eliminator support
' beams of bottom module. A 2" (51mm) gap
A will exist in seal strip adjacent to fill, If
Botiom Modute ’h (" problems exist, contact SPX representative.
<]

* Use Nyiac Nut for S5 fastener
** Lock Washer only required for GALV fastener

Figure 2

09-1251B - NC8400 Field Install - Module Connection PAGE 1 OF 1

AN SPX BRAND

Wt
4 Marley
C



Reference Fastener Kit: KIT FSTN FIELD INSTALL W/STACK

Velocity Recovery Stack

NC8400

Fan deck —-/

VELOCITY RECOVERY STACK

On models with a velocity recovery stack, install
fiberglass cylinder segments D31 per Figure 1 on top of
lower cylinder that extends down from deck. Segments
are to straddle tower centertine. Installation hardware
for the cylinder segments has been pre-installed at the
factory. Fan guard is not required on these models.

and X860 are /‘--

il preinstailled ,#

FIND NO.JPARTS LIST DESCRIPTION
VM4 BOLT, M8 X 40MM
VP1 was~ LOCK WASHER, M8
W24 FLAT WASHER, M8
V10 BOLT, M10 X 40MM
VP4 WO LOCK WASHER, M10
W22 FLAT WASHER, M10
60 X47* — NUT, M8
W24 FLAT WASHER, M8
51 X02" NUT, M10
W72 FLAT WASHER, M0

* Use Nyloc Nuit for 35S fastener
** Lock Washer only required for GALV fastener

09-1254D - NC8400 Field Install - VR Stacks PAGE 1 OF 1



Reference Fastener Kit: KIT FSTN HC VALVE
HC Valves | NC8400

INLET PIPING WITH OPTIONAL HC VALVES

If HC vaives N40 are to be installed, attach as shown. A full face
gasket N45 is used between valve and distribution basin, and a ring
gasket N39 is used between valve and inlet piping. Valve may be
rotated 90°or 180°if desired.

Inlet piping
supplied by others

6" & 8" dia.

valves 3/4" UNC

or
10" dia. 78" ynC

valve snolied
by others

6" & 8" a‘ia.
valves
or

10" dia.

Ring gasket Half of these boits are
without bolt circle threaded into tapped
holes in valve body, the
other half require nuts.

Piping, supports, design
of piping and supports,
and restraint of lateral
piping loads is the

reponsibility of others.
Center section of intet
flume may be removed if
access for altaching valve Full face gasket //
is required. Reinstall flume o= with bolt circle
after vaive is secure. o o /
(- \
‘ K | (- - Stainless fasteners
M! > - are provided with
- stainless basins
6" & 8" da. )
valves
or
10" dia.
valve@ FIND NO. DESCRIPTION
VN3 M20 X 45 BOLT
V46 7/8" X 2" BOLT
W35 3/4" SEALING WASHER
6" & 8" di W36 7/8" SEALING WASHER
] id. X04 M20 NUT
or Yaves X06 778" NUT

10" dia.
vaive

4R SFX BRAHD
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Reference Fastener Kit: KIT FSTN FIELD INSTALL

Overflow & Drain NC8400

OVERFLOW & DRAIN

All towers must have an overflow and drain, either as the standpipe [FiNDRO.JPARTS IST] _ DESCRIPTION

in the collection basin floor or at the optional coverplate location. VM1 BOLT, M8 X25MM

The standpipe overflow and drain is installed per Figure 1. Bolt VPG V\L“g: "-:OLg_’r‘v"::g’:Eg Ql":

g'c')uphng asse_rnb!y Q47 to bottom of the collection basin f!oor at the s W TS G WASERC TR
(152mm) diameter hole and bolt pattern. Install standpipe Q48. a7 NUT Mo

The standpipe is PVC unless an optional heater element is close by,| 0 Wz FLAT WASHER M@

then a steel standpipe will be installed with teflon tape (supplied by “Tes MNyloc NUI for 65 fastener

others) to protect the threads. ** Lock Washer only required for GALV fastener

if the optional coverplate drain and overflow is being used, the Stainless fasteners

cutout in the depressed section for the standpipe has been covered are provided with

with & drain plate that must have plug Q18 installed per Figure 2. If stainless basins

coverplate drain is not being plumbed, install pipe plug Q18 per
Figure 3.

Take care not to cross
thread the PVC standpipe
when threading into the
steel coupling assembly.

Figure 1 Type 8
Standpipe overflow & drain

Figure 2

Floor drain plug

Figure 3

Coverplate drain plug .
4 Marle

AW AFX BRAKD
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Bottom Outlet

BOTTOM OUTLET

The typical attachment of customer piping for bottom outlet or equalizer
connection using gasket Q14 is shown in Figure 1. The tower is not designed
to support additional piping loads. DO NOT SUPPORT PIPING FROM THE

TOWER.

g

Clean surfaces and
apply a 3/8" (10mm)
dia. bead of sealer
around and between
afl holes under basin

where gaskef aftaches.

Collection basin
depressed area floor.

Qutlet piping and fasteners
Supplied by others. Fasfeners
to be the stainfess in stainless
basins.

For addifional leak
protection apply
sealer under bolt
head and washer.

. Piping, supporls, design
Figure 1 of piping and stpports,
and restraint of lateral
piping loads is the
reponsibility of others.

09-1260A - Field Install - Bottom Qutlet PAGE 1 OF 1
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Anti-Vortex Plate NC8400
ANTI-VORTEX PLATE

On towers with higher outlet flows, a screen assembly with an
anti-vortex plate is used as shown in the figure below. Anti-vortex
piate is pre-assembled with screens and retainers. Position
anti-vortex assembly in depressed area of collection basin
centered over outlet.

Screen Assembly with
Anti-vortex Plate
(Center over outfet)

Bottom outiet
or sump cutout

AW SPX NRAND

éM/va
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Reference Fastener Kit: KIT FSTN FLUME
NC8400

FLUME

If collection basins of multiple towers are to be

Note that towers must be aligned before

connected together, a flume is installed per Figure 1.
Flume collars are shop installed in each tower along
with temporary coverplates for shipment. Remove
coverplates before continuing. Note that if a weir gate

aftemnpting fo install flume in place. Sealing of the
flume connections is critical to prevent leaks.
Apply a 1/2" (13mm) bead of sealer 211 as
indicated, around and between all holes on both

option (a removable plate used to isofate adjacent
towers) has been purchased, the weir gate is shop
instafled, in one tower, for shipment. The weir gate

flume collars. Install non-joggled flume corners
Q11 first. Apply another bead of sealer around
and between holes where joggle will overlap on

wilf be reinstalled, in either tower, after installation of
flume per Weir Gale installation instructions.

flume. Compete flume installation by installing
joggled flume corners Q15. If weir gate option is
purchased, ends of flume corners must be flush to
ensure a proper seal.

Flumes that are 18" (457mm) long and longer have a
caufion decal which should be oriented on top.

IIMPORTANT! Flumes are not a walking surface.

Apply a 172" (13mm) diameter
bead of sealer around antd
between holes on flume
collars.

i/

Apply a 1/2" (13mm) diarneter
bead of sealer around and
between holes where joggle
will overiap.

FIND NO.[PARTS LIST DESCRIPTION Collection basin side
V07 BOLT, M10 X 25MM
VP3 woz+ LOCK WASHER, M10 .
W2 FLAT WASHER, M10 F|gure 1
w32 W32 SEAL WASHER, ¥8"

* Use Nyloc Nut for SS fastener
** Lock Washer only required for GALV fastener

Fasteners are stainless steel

Al BFE BRAND

cm/m;gv
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Reference Fastener Kit: KIT FSTN VIB SWITCH

External Vibration Switch NC8400
EXTERNAL VIBRATION SWITCH
If your tower is equipped with an external Metrix, Robertshaw, FIND NO.| PARTS LIST DESCRIPTION
Murphy, or other vibration switch, install bracket M98 to the fan deck [_voz voz BOLT, 1/4" X 1"
on the motor side of the tower as shown. The bracket may be rotated Vo7 ] BOLT. M10 X 25MM
180°from position shown on towers without the ladd er and handrail | **° ":’,'\?222 l,;?_g? w:g:g:' ;;’:g
option. Install switch M99 as shown. If a rainshield is required, it is Wl WOl LOCK WASHER_ 1/4"
provided for installation between the beam and the switch using the | w2 F FLAT WASHER, 174"
switch mounting hardware. X1 WO0S™  § LOCK WASHER, M20
&1 02" NUT, M10
W22 FLAT WASHER, M10

r\

* Use Nyloc Nut for SS fastener
** Lock Washer only required for GALV fastener

Fan Deck

(09-1268B - NC8400 Field Install - External Vibration Switch PAGE 1 OF 1
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WARNING

The location and orientation of the cooling tower can affect the safety of those
responsible for installing, servicing or reparing the cooling tower. Since SPX does not
dictate or determine where the tower is located or how iti is oriented, SPX is not
responsible for addressing the safety issues that are affected by the tower's location
location and orientation. The following safety issues should be considered by those
responsible for designing and maintaining the tower installation. Failure to consider and
address these issues may result in substantial personal injury or death to those
installing, servicing or repairing the cooling tower.

* Access to and from the fan deck.

* Access to and from maintenance access doors.

* Access for cleaning and other service.

* Potential access problems due to obstructions surrounding the tower.
* The possible need for safety cages around ladders.

These are only some of the safety issues that may arise in the design process. SPX
strongly recommends that you consult a safety engineer to be sure that all safety
considerations have been addressed.

CONFIDENTIAL - The contents of this document are confidential and constitute the
exclusive property of SPX Cooling Technologies and is intended for use in the
construction (contractor) and maintenance {owner) of this cooling tower. This document
and its contents may not be made public in any manner, distributed or loaned to others,
or repoduced or copied either in whole or part without prior written consent of SPX
Cooling Technologies.
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Getting Started NC8400

ABOUT THIS MANUAL

To obtain maximum efficiency, it is strongly recommended that this entire manual be read before starting
assembly. This assembly manual illustrates a typical assembly sequence of a basic tower. Some
common options are also included. Refer to separate instailation drawings for additional optional
equipment Review all manuals, drawings and bills of material prior to assembly. These documents are
located in a Literature Kit packed with the tower. Contact your SPX Cooling Technologies sales
representative should questions arise.

SAFETY

The location and orientation of the cooling tower can affect the safety of those responsible for installing,
servicing, or repairing the tower. Since SPX Cooling Technologies does not dictate the location, or
orientation of the tower, SPX Cooling Technologies is not responsible for addressing the 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. Failure to consider and address these issues may
result in substantial personal injury, or death to those involved in installing, servicing, or repairing the
cooling tower.

* Access to and from maintenance access doors

* Access for cleaning and other service

* Potential access problems due to obstructions surrounding the tower

* The possible need for ladders (either portable or permanent) to gain access to the
maintenance access doors

* The possible need for safety cages around ladders.

These are only some of the safety issues that may arise in the design process. SPX Cooling
Technologies strongly recommends that you consult a safety engineer to be sure all safety considerations
have been addressed.

SPX Cooling Technologies offers optional equipment that may assist you in addressing some of these
safety issues. Consult your sales representative for information on these optional items.

Safety is the first priority at the job site. Cooling towers are constructed of material that could cause
injury if not handled properly. It is recommended that Kevlar gloves and sleeves and eye protection be
worn at all time when working with steel, PVC and fiberglass. Hardhats should be worn when working
with overhead objects.

Steel parts may be heavy and the surfaces may be slick from oil used during fabrication. Take
precautions by placing heavy steel parts near or on the ground to minimize the risk of dropping. Although
all steel parts are de-burred, the edges of steel can be very sharp and cut easily. Keep a first aid kit handy
should the need arise.

Use the above suggestions as well as common sense to create a safe working environment. Take steps
to prevent tipping or falling hazards. Protection from thrown or falling objects should be used at all times
around a construction site. Keep the worksite and assembly area clean. Check tools periodically and
replace tools that could break or malfunction. Foliow instruction manuals for all powertools and beware of
shock hazards that exist.

NEVER HOLD A PIECE OF STEEL IN PLACE USING ONLY A DRIFT PIN. Drift pins have smooth
surfaces and are designed to slide in and out of holes very easily. Drift pins can not hold themselves in
place. Parts WILL fall if suspended only by a drift pin.

AN SPX BRAND
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Getting Started NC8400

Sng Number -—--"'"F' M35 CAO Descnnron
T HBEN
ey {10
\ o . Srainas Siee
Draveng Number _h_________‘:;asﬂz" /_
3 2345
SS 16GAX20 5X140 2 Ss

PARTS
All steel parts are tagged for identification, as shown above.

Find Number: This is a three-digit alpha/numeric number that ties the bill of material (BOM) to the
drawings. They are identified in the drawings as the alpha/numeric numbers within the circles. The find
numbers on the drawings are used in conjunction with the appropriate BOM to find the correct item
numbers needed for installation.

THE SAME FIND NUMBERS MAY BE USED FOR DIFFERENT PARTS ON DIFFERENT TOWER
CELLS.

Item Number: This number is used by SPX Cooling Technologies to purchase, manufacture and inventory
the components of the modules. Give these item numbers to the project manager if an item is missing or
a replacement item is required.

Drawing Number: (Reference Only) This is the number of the drawing used to fabricate the item. This
number DOES NOT reference the drawing number where the part is used.

. Description: (Reference Only) This number describes the dimensions of the flat pattern of the item.
These dimensions MAY NOT correspond to the overall dimensions of the part.

The find number, item number, description and quantity of items are all cross referenced on the bill of
material. |f a number is missing or hard to read, check the illustrations in this assembly manua! first and
then the bill of material to see if you can find it. As the tower is prepared for assembly, the quantities of
each item should be checked against the bill of material.

NEED HELP!

If anything is missing, damaged, or you need help of any kind, contact your SPX Cooling Technologies
Representative as soon as possible. If you need help determining the representative in your area, please
call us at 1-800-4MARLEY, or check the intermet at www.spxcooling.com

AN BFK BRAND
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Getting Started NC8400

MEASUREMENT SYSTEM

The manual uses both, the English System and Metric System of measurement. All units are in
millimeters. Fasteners are denoted in both the English and metric systems. Fasteners are supplied in
conformance with the metric system standard unless otherwise noted in the tower bills of material.

TOOLS AND SUPPLIES
Hoist: 2500 pound (1140kg) capacity for hoisting.

Small and large drift pins: (alignment toois) these are extremely important to help line up all the holes.
Combination wrenches: mainly 13mm up to 30mm. May be substituted for impact wrenches.

Socket wrench set: Tower mainly uses 13mm, 18mm & 30mm sockets. have more than one if possible.
Impact wrenches (electric or pneumatic) with standard and deep sockets: used to tighten all hardware.
Torque wrench: 150 ft Ib (203 N-m) capacity.

Scoffolding, portable stairs, ladders or other means of temporary access and support

Wear protective clothing, gloves, nonslip footwear, hard hat and safety glasses. Fluid Coolers are
constructed of steel and could have burrs that can cause cuts. The surface of the steel could be slick.
Protection from thrown, or falling objects should be used at all times around a construction site.

A FEW WORDS ABOUT FASTENERS

Stainless Steel Fasteners:

Stainless steel fasteners are prone to galling. This is when you notice a sudden increase in the force
needed to turn a nut before parts are clamped. Apply anti-seize compound to the threads of the bolt
before installing the nut. If a nut does not easily spin on a bolt, do not try to force it. Chances are it will
seize. Some extra hardware is included to replace problem hardware.

This manual depicts flanged-head fasteners. On stainless steel towers these connection points will
consist of a regular hex-head bolt and two washers in place of the flange-head bolt.

Tap Screw Repair:
During installation of tap screws in sheet metal parts, tap screws may strip, not allowing the screw to be
fully tightened. if this occurs, place a 3/8" [10mm] nut on the back side of the tap screw and tighten,

Torque requirements:

The idealized standard fastener torque values for galvanized and stainless steel fasteners are shown in
the table below. These values may vary in actual practice. Note that the values shown for stainless steel
fasteners are based on the fasteners being lubricated with anti-seize compound.

AM LPX WRAND
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Getting Started NC8400
A FEW WORDS ABOUT FASTENERS

Stainless Steel Fasteners:

Stainless steel fasteners are prone to galling. This is when you notice a sudden increase in the force
needed to turn a nut before parts are clamped. Apply anti-seize compound to the threads of the bott
before installing the nut. If 2 nut does not easily spin on a bolt, do not try to force it. Chances are it will
seize. Some extra hardware is included to replace problem hardware.

This manual depicts flanged-head fasteners. On stainless steel towers these connection points will
consist of a regular hex-head bolt and two washers in place of the flange-head bolt.

Tap Screw Repair:
During installation of tap screws in sheet metal parts, tap screws may strip, not allowing the screw to be
fully tightened. if this occurs, place a 3/8" [10mm) nut on the back side of the tap screw and tighten.

Torque requirements:

The idealized standard fastener torque values for galvanized and stainless steel fasteners are shown in
the table below. These values may vary in actual practice. Note that the values shown for stainless steel
fasteners are based on the fasteners being lubricated with anti-seize compound.

FASTENER TORQUE
BOLT FASTENER TORQUE
DIAMETER | FOOTLBS. NEWTON-METERS)
GALVANIZED] * STAINLESS STEEL
smm 20 (27.1) 20 (27 1)
10mm 30 (27.1) 20 (27.1)
12mm a5 81) 77 (37)
T6mm 30 (122) 44 (60)
20mm 150 (203) 74 (100

* Values based on fasteners lubricated with
anti-seize compund. (Stainfess steel only)

Loctite®

Critical structural and mechanical attachments require extra protection against the nuts vibrating loose
during tower operation. This is accomplished on galvanized fasteners by applying Loctite, Z05, thread
locking compound to the exposed threads of a bolt after the nut has been installed and tightened. Bolts
should be installed with the threaded end up or horizontally. Reference details below. On stainfess steel
fasteners the use of anti-seize compound makes the use of loctite ineffective. Therefore in these critical
areas with stainless steel fasteners, self-locking nuts have been substituted for the standard nuts and
loctite wilf not be used.

%, This symbol is used throughout the manual
to indicate the locations where Loctite Z05
is required. Reference details at the right.

Typical bolted attachment with threaded
end of bolt up, or installed horizontally

é@y

Ax SFX BRAND
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Getting Started NC8400

FASTENER SUBSTITUTION

. The find numbers in this manual refer to flange head bolts and nuts. If your tower is not supplied with
these, or you need replacement hardware for your tower, the following non-flanged hardware may be
substituted.

@E/ra

O

!
Flanged Hardware Standard Hardware
FIND NOQ. DESGCRIPTION FIND NQ. DESCRIPTION FIND NO. DESCRIPTION FIND NO. DESCRIPTION
C VM1 M8 X 25 BOLT C vz 5/8" X1 1/2" BOLT
VPO MB X 25 FLANGED BOLT =] w48 M8 SPRING WASHER VPE M16 X 40 FLANGED BOLT D Wwod /8" LOCK WASHER
E W24 M8 FLAT WASHER E W20 |5/8" FLAT WASHER
[ VM1 M8 X 40 BOLT ol vB1 58" X2 1/2" BOLT
VP1 M8 X 40 FLANGED BOLT D w438 M8 SPRING WASHER VPG M16 X 65 FLANGED BOLT ] w4 |5/8" LOCK WASHER
E w24 M8 FLAT WASHER E W29 5/8" FLAT WASHER,
C Vi MA X 70 BOLT C VB2 M16 X80 BOLT
VP2 M8 X 70 FLANGED BOLT 8] W4a MB SPRING WASHER VPH M16 X80 FLANGED BOLT D Wod M16 SPRING WASHER
E W24 M8 FLAT WASHER E W29 M18 FLAT WASHER
[ Va7 3/8" X 1" BOLT C VB3 5/8" X3 1/ BOLT
VP3 M1Q X 25 FLANGED BOLT D woz 318" LOCK WASHER vPJ M16 X 90 FLANGED BOLT [0} wh4  |5/8" LOCK WASHER
E w22 378" FLAT WASHER A E W29 5/8" FLAT WASHER
C V10 38" X1 172" BOLT C Va2 34" X2 BOLT
VP4 M10 X 40 FLANGED BOLT D Woz 38" LOCK WASHER VPK M20 X 45 FLANGED BOLT O W05 314" LOCK WASHER
E w22 3/8" FLAT WASHER o3 V4 34" X2 1/2" BOLT
. C Vi1 3/8" X2 1/2" BOLT YPL M20 X 65 FLANGED BOLT D Wos  |3/4" LOCK WASHER
VPE M10 X 65 FLANGED BOLT D wo2 318" LOCK WASHER E W3ao 34" FLAT WASHER
A E W22 38" FLAT WASHER [ Va5 34" X3 BOLT
C V18 172" X 1" BOLT VPM M20 X 80 FLANGED BOLT| [n] W05 |34 LOCK WASHER
VPT M42 X 25 FLANGED BOLT 8] wWaQ3 172" LOCK WASHER E W30 |3/4" FLAT WASHER
E W23 1/2" FLAT WASHER [ V39 374" X3 1/2 BOLT
C V18 112" X1 112 BOLT VPN M20 X 90 FLANGED BOLT D W05  |3/4" LOCK WASHER
VP8 M12 X 40 FLANGED BOLT D w3 1/2" LOCK WASHER E W30 304" FLAT WASHER
E w23 1/2* FLAT WASHER
C VBQ 42" X2 1/2" BOLT F w24 M8 FLAT WASHER
VPA M12 X 55 FLANGED BOLT E W3 7 FLAT WASHER YBO M8 FLANGED NUT G a7 3 FEX NUT
C V22 12" X2 1/2" BOLT F w22 [3/8" FLAT WASHER
VPC M12 X 65 FLANGED BOLT D W03 1/2" LOCK WASHER %1 M10 FLANGED NUT G 02 3{8" HEX NUT
E w23 1/2" FLAT WASHER B F W23 [3/2" FLAT WASHER
[§) V25 12" X 4" BOLT ¥e2 M12 FLANGED NUT G Xx03 1/2" HEXNUT
VPD M12 X 100 FLANGED BOLT D W03 172" LOCK WASHER F W29 15/8" FLAT WASHER
E W23 1/2" FLAT WASHER %3 M16 FLANGED NUT G X05 5/8" HEXNUT
C vay 112" X4 142" BOLT 54 M20 FLANGED NUT F x04 314" NUT
VPE M12 X 120 FLANGED BOLT D W03 1/2° LOCK WASHER
E W23 1/2* FLAT WASHER

AN SPX BRANO

09-1271- NC8400 Maintenance Options - Contents & Instructions PAGE 9 OF 9



Reference Fastener Kit: KIT FSTN LDR&GR FACE W/LDR

Ladder & Guardrail

NC8400

LADDER & GUARDRAIL

CASE FACE W/ LADDER

The ladder and guardrail installation required
for your tower may vary depending on the
optional equipment selected for the tower.
The figure numbers are listed in the order
that they are intended to be installed and are
located on the corresponding page number.

Note: If there is a special option required
for the ladder and guardrail, there will be
additional drawing(s) that will replace {or
be used in conjunction with) the details in
this manual.

Note: On stainless steel towers, hardware
that attaches directly to the tower will be
stainless steel. All remaining hardware will
be galzanized. Stainless steel bolts are
prone to galling. Generously apply thread
lubricant Z21 to threads of bolts before
torquing nuts.

Guardrail Package

Case Face w/ Ladder

4

?
Jh

e

)
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Ladder & Guardrail

Reference Fastener Kit: KIT FSTN LDR&GR FACE W/LDR

NC8400

DETAIL D

Not on 8401

DETAIL A

Begin by installing guardrail

assembly L37 to existing post clips.

Next install guardrail assembly L35

to L37 assembly and to existing

louver face guardrail assembly. N
Install guardrail assembly L34 to '
existing post clips and to existing

louver face guardrail assembly.

Install ladder braces L38 and L39 as

shown. After completion of e~
installation install plug L28 into top of
all vertical posts. DETAIL C
FIND NO.JPARTS LIST] BESCRIPTION
V22 BOLT, M12 X65MM
VPC W03 LOCK WASHER, M12
w23 FLAT WASHER, M12
V25 BOLT, M12 X 100MM
VPD wo3™ LOCK WASHER, M12
W23 FLAT WASHER, M12
Y62 X03" NUT, M12
W23 FLAT WASHER, M12

L28

* Use Nytoc Nut for SS fastener
* Lock Washer only required for GALV fastener
-y

™

4

Ladder Opening

(Typical Louver Corner)

DETAILB

N
W \k y

...____J"
[

ey 70 W W AN ST

09-1273D - NC8400 MO-GUARDRAIL-CASE FACE-ONE LADDER PAGE2OF 3




Reference Fastener Kit: KIT FSTN LDR&GR FACE W/LDR

Ladder & Guardrail NC8400
Connect lower ladder brace L40 to collection NG JPARTS ST| DESCRIPTION
basin side.Models NC8411 thru NC8414 V07 BOLT, M10 X 25MM
require a mid-ladder brace L44 be attached to vP3 Vw;z LFOL‘:?:VV:SS:ES- :113
the bottom channel of the top module. Boit s
ladder section{s) L41 (and L42 on models N L?Efw“ffs"ééﬁ“&“?o
NC8403 thru NC8414) to ladder braces as w22 FLAT WASHER. M10
show. Models NC8403 thru NC8409 require a %61 e B LATcVU:.SITI;: -

ladder splice L43 to connect the ladder
sections together.
/

If attachment location for
bracket (L44) is located in the
fill area, use a board to pull
back the fill, to install hardware.

2

Mid-Ladder Brace

NC8411 thru NC8414 '

When two piece \
ladder is required
(NC8403 thru «

NC8414 only)

P4

A

5
@ .

&®

* Use Nyloc Nut for S35 fastener
« { ock Washer only required for GALV fastener

I
g E

G

X

g
td
]

Ladder Splice
NC8403 thru NC8409

Collection
basin side

o (x61

Cased Face Ladder

09-12730 - NC8400 MO-GUARDRAIL-CASE FACE-ONE LADDER PAGE 30F 3



Reference Fastener Kit: KIT FSTN FAN DECK EXTENSION

Ladder & Guardrail

NC8400

LADDER & GUARDRAIL

LOUVER FACE W/ NO LADDER

The ladder and guardrail installation required
for your tower may vary depending on the
optional equipment selected for the tower.
The figure numbers are listed in the order
that they are intended to be installed and are
located on the corresponding page number.

Note: If there is a special option required
for the ladder and guardrail, there will be
additional drawing(s) that will replace (or
be used in conjunction with) the details in
this manual.

Note: On stainless steel towers, hardware
that attaches directly to the tower will be
stainless steel. All remaining hardware will
be galzanized. Stainless steel bolts are
prone to galling. Generously apply thread
lubricant Z21 to threads of bolts before
torquing nuts.

Guardrail Package

Louver Face w/ No Ladder

.
|

09-1274B - NC8400 MO-GUARDRAIL-LOUVER FACE-NO LADDER PAGE 1 OF 2
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Reference Fastener Kit: KIT FSTN LDR&GR LVR SGL FACE W/O LDR

Ladder & Guardrail NC8400

. Install guardrail assy L32
to louver column and existing post
clips. Next install guardrail assy
L33 to louver column and guardrail
assy L32. After completion of
installation install plug L28 in the
top of all vertical posts.

FIiND NO.|PARTS LIST DESCRIPTION
V22 BOLT, M12 X 65MM
VPC W03 LOCK WASHER, M12
We3 FLAT WASHER, M12
Va5 80LT. M12 X 100MM
VPD Wo3™ LOCK WASHER, M12
W23 FLAT WASHER, M12
%62 X03* NUT, M12
W23 FLAT WASHER, M12

* Use Nyloc Nut for S5 fastener
** { ack Washer only required for GALV fastener

DETAIL B
(Typical all 4 corners) - _/

o DETAIL A )
C Marley

Aw SPE RRAND
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Reference Fastener Kit: KIT FSTN WALKWAY 5 1/2" AB-AB

Fan Deck Walkway NC8400
. FAN DECK WALKWAY Determine where outside walkways L1 will

The fan deck walkway should be attach to tower and remove existing tap screws in

installed after the ladder and guardrail. fan deck and girt at those locations. The larger

diameter holes in the walkway are clearance

Use the figure below to instali the holes, do not remove fasteners at these

walkway between cells when towers are  locations. Set walkways in place and install.

51/2" 11.4. cm) apart. Attach toeboards L18 to walkways as shown.

¢

/,
FIND NO.JPARTS LIST| _ DESCRIPTION '(4’4
T07 TO7 TAP SCREW, 3/8"X1" f&};l!’
V22 BOLT. M12 X 65MM "|| >
VPC W03~ | LOCK WASHER, M12 th
W23 FLAT WASHER, M12 2
X03* NUT, M12 e
62 W23 FLAT WASHER, M12 Q ||
-

.

* Use Nyloc Nut for S5 fastener

» WP,
-—

* Lock Washer only required for GALV fastener

Figure 1
Towers 5 1/2" (14 cm) Apart
At Tower Anchor Bolts

Existing Guardrail |/
¢ DETAIL A DETAIL B @v
09-12828 - NC8400 MO-FAN DECK WALKWAY 5.5 PAGE 1 OF 1 (_, son arane



Reference Fastener Kit: KIT FSTN SAFETY CAGE INSTAL

Safety Cage

NC8400

.SAFETY CAGE - Tower without Platform
NC8413 - NC8414
L adder Extension Length 0 thru 2-0"
The safety cage is intended to be installed after the
ladder, handrail, and platforms (if applicable) are in
place. See the details in those sections for items
not shown in this section.
The installation required for your tower will depend upon
the ladder extension length (if equiped with a ladder
extension) and if an access or MOA platform (or both)
are instalied on the tower. Only safety cages at
standard ladder locations are covered by this
manual.

iy
PR ———

7

7 a—/
—

/4

/==

_\\‘_7—"'"/"7

(N
.
- —

ra

@

P — —
A

/am

/-

T — — -

\Y

AN
! ALY

i

F /AY,
n

7/

/ainf? 4

AY

-

7

A

7

y _"_7___

\/

Note: On stainless steel towers, hardware that attaches
directly to the tower will be stainless steel. All remaining
hardware will be galvanized. Stainless steel bolts are
prone to galling. Generously apply thread lubricant Z21 to
threads of bolts before torquing nuts.

FIND NO.|PARTS LIST DESCRIPTION
V22 BOLT, M12 X B5MM
VPC wo3*™ LOCK WASHER, M12
w23 FLAT WASHER, M12
B2 X03* NUT, M12
w23 FLAT WASHER, M12

* Use Nyloc Nut for SS fastener
** Lock Washer only required for GALV fastener

'hu' (xe2)

N

Unless Noted

09-1300B - NC8400 MO-SAFETY CAGE-13-14 - 0 thru 2 extension PAGE 1 OF 1



Interior Mechanical Access Platform

NC8400

@ /NTERIOR MECHANICAL ACCESS PLATFORM G o JeARTS L] DESCRPTon
NC8412 - NC8414 with 3000 Series Geareducer 7T | BOLT_ M6 XeoMM_]

Shop Assembled Towers equipped with an Interior vPd vx‘?zgz ._FOL?T( m::é; ::113
Mechanical Access Platform v SOLT M12 X6oMM

Attach ladder angles L38 and L39 to guardrails. Attach vpC [ wWoa~ | LOCK WASHER, M12

ladder support L47 to plenum walkway. Instal ladder wzzzz FLATWL;S:E:;. M12
sections L52 and join at splice with plates L99 as shown. 1 \:'Jzz Fme,qéHER, 5

52 X3* NUT, M12
W23 FLAT WASHER, M12

* Use Nyloc Nut for S5 fastener
for GALV fastener

= Lock Washer only required
-

;

7/

INK

08-1320B - NC8400 MO-Mechanical Access Platform PAGE 1 OF 1



9¢ L—60]| =1 ‘ NW 600Z/£2/ 10 ONIGO09 '8 ol WbiAdos leoun penests siL IIv—pousiiandun
AN HIANNN NMVEG 107 WIBNMN H3AN0  [O3ADNddY] ORI alva AB NMYHO ALV A sasbounae) BulIeod XdS WO o vt ()erop o uc@
S11D0T0NHDO1L BNI100D
. SHIMOL 71¥8 NYHL 10¥8 coono | s A
xn—m Sv130 ONILSIOH
UJENON 023
spun [1s] d-1

*QALON ISIMY3IHLO SSIINN SUZLIWITUN NI
Juv [ JsiIMovye 40 JAISNI NMOHS SNOISNaWIa TV ¥

LINN ¥3MOL 3HL HLY3N3G SONMS 4av ‘03HIND3Y Sl

p1¥8 ® Tlv8 'TI¥8 'LL¥8 40 IINCOW WoL108
60+8

y1bQ ® Cib8 ‘TI¥E 'Liv8 30 FINAOW dOL
L0¥8 NHHL 10VE

AL34VS TYNOILIOQY 3d3HM %.mm_w Du\mwm&wmm € WOLLO8 JHL 1V SdiNO ONILSIOH dol 3FHL LV SdIN0 ONILSIOH
LON GWNOHS Nid THIOVHS 40 HIONIT TWH3A0 T HLIM SLINA ¥3MOL HLM SLINA d3MOL
{zel #/1 L |
ON

[ r

~1£9cv] 0-vi

[6205] .9-.91 s

NOL108
[cvsz] O-6 | [L92¥]) L0-) doL vi¥8
[6205] .9-9} | [8G95] .0-.C! | WOLLOB €148
[cvzz) .0-6 | [8s9¢g] .0-Z doL €1¥8
[6z05] .9-9L | [£9z¥] ,0-¥| | WOLLOB Zit8
[evsz) 0-.6 | [292¥] LO-¥! dol Z1¥8
[6zog] .9-.91 | [8G9g] ,0-TL | WOLLOS Llv8
feviz) .0-6 | [859¢) L0-Z1 | dOL L¥8 P o m%ﬁww
[vees] Lo-uLt | [£92v] LO-bL 60¥8
Tmmﬁ_ 978 wmm%w D2l Lov8 N EY N 138930 Y TN (38410
geye) L0-8 g¥0¢] .0-.01 S0¥8
[ecvez] LO-8 [1652] 9-.8 cO¥8
[6z8L] .0-.9 [i652] ,9-.8 Z0ov8
[oz91] 9-S [zo0z) -9 L0Y8
HLON3Y ONIMS HLOM T300N
NNAININ ¥3IMOL 4IMOL

—@—




QILON ISIMEIHLO SSIATINN SHIZLIWIMIW

NoAdy [ 1siaxovag 40 30ISNI NMOHS SNOISNAWIC 1 IV

‘QILON ASIMEIHLO SSIINM SIHONI NI ¥V NMOHS

SNOISNIWIO 3HL 40 T1v "JONYHIT0L NOILONHISNOD

NO4 INNLONYLS ONILHMOddNS 30 S¥3NddNS LINSNOD
1] w8/t F S IONVHII0L Alawdssy ® [] SOl LT

Sl IONVEII0L NOLYDIMEYS "SAONVHITOL NOHILONYLISNOD

ONY ATBNISSY NOHIYDIHAYA NOdN INIONIJFA

I4Y NMOHS mzoazuzzuﬁ:.ugm<u:aa< IONVH3T0L

TS3LON ._<muzuou. \..:A\‘n.r.,\n..

(0 ¥o 8 30v4 mm>am¢v_
V=V NOILDZES

{(MISVE
NCILDITI00)
[09] HIAMOL
8/¢ ¢ 40 LNO
1T mﬁ
_:m\ﬂ. r t

J10H 1108 o

OHONY & L

VL8O Lo N 600¢/91/10 ONIJ009 '8 BO/V0/20] e e B e ahres 0 O
AN HIGANKN ONMYHA 107 HIAMNN HICHO0 [A3A 0Ny [JINDZHD 3Uva AQ NwmvH0 3Lv0 A3
S$3ID0TONKIAL BNITO NW 19089
. HHIaL BNIIOO? SYIMOL PLF8 NHHL 10V8 dinota | xg am
WelS STVL30 ONINY3E LYOddNS $HO- LD
— WIBWAN 033
SLINN [IS] d-I

(NOILWAZTZ D ¥0 ¥ 30vd Q3S¥0 Ivildva)

STIVLEAd

ONIYYAE  L0ddaNs

(SHAH.O AD)
_— WY3E ONILNOANS

(SNIMTHT .
13315 ONLEOGNS 33S) N
GHYINO3d 38 AV =

— 1108 HOHONY ONCO3S

NOILV20T JOvEOHINY Ly
Q3AIA0EE HINTAALS NISYY

.

[zG1] .9

SNO'IVIO0T 1108 HOHONY IV
IV ONIMYIE O ZONV
Wyd9 A8 Q3AIACHd 3d AVA

HiQIM ONINYIE WONWINIA

@




R — . M bukdo> sapun paasasss siybu — paysngndu,

VE L —80 | =t N 5002/917 10 ONIO00S & B0/ 0 L o oo i ceooros 1o oo 1
‘AIH NIAWNN DMWY S0 1014 H3gANN H3AMQ Q3AOHdAY |[GINIIHD 31va AB NMYEO ALvQ AN

SAIDOTONHIEL DNI100D NW ﬁ 708

» QINIIH D _ AB ‘AN

xn—m SIVi3G 180ddNS 3did 13NI dOL AHO-010

HIABAWDN 023

SiNn [1s] d-1

U3LON ASIMYIHLO
SSIINA SHALINTIN NI Fav [ ]S130oved 40 JWISHN: NMOHS SNOISNINIG 1Y
L3N ML

31'50<4d0 IDvs GISYD IHL NO Q3L¥201 38 O SO3IN H300y7 IHL NISvE
HIIYM LOH HOYI HIA0 QIOLNYIW ¥ ONISR TIID—IINA SOv8—LOPE NY NO
'QILON ISIMAIHIO SSIINN SLUNN (ONNCH—HONI} d-i NI 38Y NMOHS
SNOISNIWID 3HL 30 1V IONVHEIIOL NOILONELSNOD 804 INNLINALS
INILHOLdNS 40 S83Ndans LINSNGD €] «8/LF SI IDNVHII0L ATSNISSY
SHIHLO AR QIN4NS 38 TIVHS SOVOT ONidld IvHELYT 40

INIVHIS3E NV 'SLEOddNS ONV ONIdId JO NOISIO 'S1804dNS ‘ONigle (-8,

NOILD3S d0 ¥~V NOIL33S 33S) ¥IMOL 3HL 40 INICNIJAGNI g31E0ddNS

38 TvHS ONidid ¥3HI0 T

38 AvA H3LIWIHAG HIMOL FHL NiHLIM ONIdid 40 IHOIEM WOILy3IA dHL
'NOISNIWIQ NOILDIrCHd HMOLOW HGOd4 ONIMVYO 130 JILVW3IHIS JIMJ4343Y
QIHNO3Y SI WAOWIE HOLOW JYNINS HO4 JONVHYIND I1LvND3Av 'NOILJO
AVINLSHIV IHL 30ISINO YOLOW ¥ HLUIM HiIMOL ¥ 40 44iS J010W JHI

NO QIATIVLSNI S Adid Y3ASIY ¥ 4l TWHCHiYIg 2000 SS300V TWNQILdO 4NG
40 HIQM 3HL NO G3svg 1D3rA0 ISTdv3IN G OL AONVHYITS WNNXYN 3R
St [66Z1] WE-p  SHODG SS3D0V UIMOL ML 0L AMIND HOJ WOOY MOTIV

AHNLONYLS 83M0OL 3HL A8 d314044NS -

S

DNIMVHO TIALS ONILEO4dNS 335
STI3D N33MLIE JONYISIQ 04 *

TIONVIS H3d SONNOd 006 S

g—8 NOILD3S
NISVE
NOILNENE (51T
i
I
,..1
. o> NISYH
* NOICBINLSIY
[£5] | Nisye o [1G o1
/1 2 A0 N0 =
/7 1D
nisva | fra] | [es) 407401
1 10w/ T LT

avon

\

TWIILU3A WORNEXYI Y,

HIONTIT NI [2S1] .8 x JQ [1S] .2 30NvT4 S0 HIGM TN 9MISN /
Tww 3uvnos 0] STHINI JAVNOS Z1 S 1H0ddnNS Jdid Y

S310N
v—=¥ NOILDO3S
M3IA NV1d 11730 JTONIS 1VIiLyvd
NISVE —
NOILNGHELSIO
NISYE fm
NOILNGI41SIG T |
040 & / v v
Y / : |
. Lish | frsl | nousdB5 [ (E--Z-Z°
AT EIT) = —

‘SANNOD 006 S) OVOT TWIILEIA WNNIXYW  THIONTT
HIONIT NI [2sL] .9 x 3am 1) L2 30NV 40 HLGIM TING DONISN
(ww 3¥ends SOE] SIHONG FWVNDS 21 S) 140SdNS Adid
. ¥ 40 938V ONIHVIE QIWINO3IN ANWINIA

¥ 40 vy ONI¥YIE Q3dIN0IH WAWINIW

A

MIIA NVId 1130111 IVILdVd




21 —a0l

HIAWNN_ DN A

=1

i0d

AdY

’ WIAWNN H30HO

NI

(O3AQUd IV

Q3N ITHI

88\8\84 INIQDGY '8

Atvg AB NMYHO

-gmo| JBAdED sapun DaAIRsa) S1ubu v —pausygrdun

saibojouuda) Bugood xdS H2mia PN v (s)#iop jo so ﬁUlu
AYT A3 o

SHID0TONKIAL UNIT00D

WHKlS

NOWLYTIVISNT LINANOD Q30NIWANCD3Y

03XI3HD | LH AN

HIBANN 0D

siiNn 15} d-t

310N 35(AYIHL0 SSITNN
SHALSAMIA w1 3av [ 15039008 HISHI MMOWS SHOISNIAD 3Hi 40 T

Wl A3X MOIYTIMLSHI NI NMDHS SY ST13D iNIDviOY
SCOHDY Gy DNISYD HONCHHML DINGNOD 2INCY  HOLOM HOVI 403

OIHN0IH S5 LNOROD ALVHYdRS

“AITHHSSI0OY 0 35W3 WOF HIMH

o IS N3GOYT ND dIIYR0T 38 ONOHS SIHINMS LIINNGISO
TINHONYH Gt B300YT LM SHIM0L

HYId AIW NOUYTTWISHI WO NAOHS SY STI13D NID¥QY
SEOHIY ANy ONISYD HONDHHL LOONOD 3UN0Y  u0L0n
MO HDJ GIHNCIY SI LINANOD Jivave?S “HIHIIDOL 03LVOC
SIHOUMS LDINNCISKD IAWH TINOHS SHIMCE 1130-INnN

WANOL S0 30V doLon
NO 931307 WILWS 1DINNODSKD 3AWH WA SHIMOL 113D IO

®

v

HYHONYH ONY BOVT OH HIM SHIROL

ONIAITYD 300MNTIvM HLI ST10H T3S

SONILIE 1INANDD

FIONRODY QL AHYSSIDIN NvH( 301 3R LOW T¥OHS ONY
‘A3 IS 3R 10N TINOHS LINONOD M04 DHIGYD HI 1n3 (S}T10H

ONISY D HIMCL HONOMHL LNONOD MY OL HJHW LY ROUYDO1 HOJ v-¥
IR ONY SNV ATN 335 V3G 3HL A0 WOLIDE WOMJ Q30N3SNS ¥0
SAY3E XOG WOWZIM FHL J0 305 B N0 (LHOMDNS I8 AYN INGNID

‘%08 LUNGNGD 30 MO0 N 0ITHIO
38 1SnM o Hvda ([e] e/l - {S] Lan/e) Tvis
¥ M08 WOND) HDIOW JO INO MK LONNYD JHOiSHN 4

S3x08 INONGD TTv 40
lri6) 1331 € NHL QILVO0T 36 OINOHS LHODNS DNORDD ¥

%O& LNONCD ¥OLOM Wi I¥ 0350 38 9WNOMS (INFTvAINDA 4O
HOLTVIS) LNONOD BAIS TG 20 To1} 1334 & A3MIXONddY

5]
L

¥

MOTIE Q310N SY LdA0OA3 Ord 38 QNOHS LNANOD

LHOLMIIYR 38 1SNH 1INONSD

"UNQNGD 30 10D ON HOLOW

WCHA AYMY NIVHD QL NOUYSNIOMOD MOTTY C1 NMOG 03HDIlG

I8 ISOK LINONGD  HLHWLSOSHI

M0TIG JILON FWINM 1dIIKI

‘[er0r) 1334 NIL AH3AT ATALYMIXDUAY 031HO4ANS 30 0INCHS LNONGD

'HOLOM NYHL

NOWYATIS EIMOT ¥ iv QY I0T I8 ISON XOE LNAN0D  DNISY )
30 SIONYYS Twlb3A ONISA YIMOL 10 HOWALKI 01 SHNSOTINI
VALY JUNSOTONI JOOHdYIMLYIM B HO £ WRIN ¥ M J1LvD07
“WOIOM NVS HDJ Q3IvY HIMOJISHOM ONY IOWIKOA HLWA ‘SHOION
03365 OML 304 T104-XIS SHOLOW Q33dS JTIONE ¥04 310d-330HI
'QIONIAMODIY Abv SIHDIWS LOINNODSKS ALIYS OISNI-NON

‘53003 TWNCHYN ONY T¥I00 OL WHOJNOD LSNA DRuw 7Y

SMIMIO AD DINdJNS WY SIHOLMS A3vS
ONY 'SHIBNYH 'Sd3 DNUNOCDNS 'SNOILDINKGD "LUNONGD MY

SALON TWRIINZD

“BFal NDILD3S

O]

1HNOND

puom|

| B A
™
i

=

"

xc8
LMONOD
QIO

¥ 9 S Tiglvm  ONIEYD
HONOHHL S§5ve 0L IINANGS \ !
#)4 NOUYIOT QI0ONINMOILY -

SNYId A3 NOULYTIVLSNI LINAONGD

T132-334HL

[}

e —

TIZ-0ML TID-3ING

SHIMDL YVINOOK
W M3

{5305 w408)
NOLIYADSHI A DNYNIL YR 04
_—— 500G $5300% UIDMH

[5] x08 wnomoa /

;
[~— WS
R
At

[o19]
8ot 4

o SNITK)D
WOHINIA

o [2] o8y/1)

Ll

~— ONEVD

S BVINOON-NON
W M3IA

{5305 HLOD)
ROU D3SH/ 3 RNYNAINIVA 804
NDO0 55329¥ CIINIM

~ NISYE
LR
i enl

[£] »om wnanoa a

!

7

_»| - 414 \IJJ_“_

-k SRANED
1 Jl,UHurl WIILEIA

e}

foral
F

| W\I Oh'SY:

(waeH) (2] .90 /1) v 91 St Ted3LYN
*BHISYD HONOWHL $S¥d DL UNONOD
W04 HOUYIDT BIHNIMMOIZY -

T (RVND N




SPX Cooling Technologies User Manuals Aprit 10, 2015

Project: Juniper GTL LLC For: Juniper GTL LLC
550 Interstate 10 West Service 950 Interstate 10 West Service
RrRd Rd
Westlake LA 70669-5542 Westlake LA 70669-5542

Performance Conditions:
Fow Rate: 13,256.00 GPM Hot Water: 111.00F Cold Water: 88.00F Wet Buib: 81.00F

Motor Capacity per Cell: 100.00 HP Motor Output per Celi: 100.00 HP
Fan Speed RPM: 351.00 Trial Fan Pitch Degrees: 26.00
Order No: 10100890 Model No: NCB8413XAS5GGF PO No: 1015-JGTL-323-PAD-00

Sales Office Order No:

Please contact your local sales representative if you have any questions:

SPX Cooling Technologies

191 Hwy 98 West

Tylertown MS 39667

Phone:

Fax:

Email: ricky.wilson@spx.com

Your local sales representative will be happy lo quote current parts price and lead time upon request.
Go to http://spxcooling.com for a full list of representatives.

This package contains the following user manuals:

Manual Rev Description

02-128 c OM-GRDR 2700&3000

07-1205 A OM-CPLG MCO7 MCO9&MC1H1

09-1150 A NC 8400 User Manual

2010-1234 A Marley X7 Fan User Manual

2010-1241 Marey M-5 Vibration Switch User Manual
92-1184 8 WHITE RUST SERVICE MANUAL
92-1308 A DM-MDT-C DOWNTIME MANUAL
92-1370 PL-HC VALVE 10 12 14 16 18 20

92-1475 A SM-MOTOR-M MOTOR IOM MANUAL



WHERE IDEAS MEET INDUSTRY

. SI x@ USER MANUAL

Marley X7 Fan

DESIGNED FOR INDUCED-DRAFT COOLING TOWER APPLICATIONS

M2010-1234A ISSUED 3/2012 READ AND UNDERSTAND THIS MANUAL PRIOR TO OPERATING OR SERVICING THIS PRODUCT.

® >Marley’



Fan Components

Figure 1-Typical Fan Assembly

Order No.

Trial Pitch Angle

Final Pitch Angle
Speed-rpm

Contract hp




Note

Figure 2

Fan Assembly Instructions

The following instrﬁctions apply to installations having straight
bores or tapered output shafts without split taper bushings.

It is convenient to preassemble the fan prior to installation on
the driving shaft.

Marley X7 fans are statically balanced as a complete assembly. if
fan is shipped unassembled, blades and hubs are match-marked
to insure proper re-assembly.

1-Select a large open area corresponding to the fan diameter.

9—Position the fan hub 1 in the center of the work area with the blade
sockets up.

3-Place a blade 2 in a blade socket on the hub. On fans where the
blades overlap at the hub be sure to have the leading edge under the
trailing edge of the forward blade. Refer to Figure 2.

4—-Ensure the blade shank safety collar is inboard of the inner hub rim.
Refer to Figure 3.

TRAILING
EDGE

v

LEADING
EDGE

5—Lubricate U-bolt threads and bearing surface of self-locking nuts.
Install U-balt through inner row of holes in the hub. Finger tighten the
self-locking nut with flat washer onto U-bolt threads. Progressively
tighten each leg of the U-bolt until blade is held in place.

6—Pull blade radially outward to be certain the shank safety collaris in
contact with hub inner ring. Refer to Figure 3.

7—Repeat steps 5 and 6 as required with the outer U-bolt 4.
8—Repeat steps 3 through 7 for all blades. I3



Figure 3

9-Progressively tighten each side of the U-bolt until the blades are
barely able to move when twisting the blade.

BLADE INNER HUB
SAFETY COLLAR RIM

Fan Installation Instructions

1—Be sure motor is locked out.

2—Clean the hub bore and driving shaft extension for the full length of
the key.

3—Insert the key in the keyway. The top of the key must be below the
top of the shaft by not more than 1/8” (3 mm) . The key is a tight fit
across the width and must never be altered.

4—-After cleaning, apply a coat of anti-seize compound to the engage-
ment portion of the shaft.
5—Raise the fan assembly above the shaft and slowly lower the hub

onto the shaft with the keyways aligned. Make certain the key does not
slide down during installation.

6—Install the Hub Retention Cap Screw with Lock Washer. Torque hub
retention cap screw to 40 ft-lbs (54 N'm).



Note

Figure 4

Figure 5

Adjusting Fan Blade Pitch

The trial pitch is the calculated setting for design conditions
(water rate , heat foad, air density, and brake horsepower). The trial
pitch is provided by SPX (see page 2).

1-Select a position on the fan circumference and rotate each blade to
this common location when setting or checking blade pitch. Support
the blade tip to maintain a common rotation plane while setting the fan
pitch. The pitch is set by placing a protractor on top of a straight edge
or with a digital level that extends across blade near the tip. For flare-tip
blades, the pitch is measured across the end cap as shown in Figure 4.
For full chord blades, the pitch is measured across the aluminum airfoil
about 1" inboard of the end cap as shown in Figure 5.

9_Be sure all blades are positioned correctly on hub, then set the pitch.
Blades should be within % 1/4° of the desired pitch angle- After the de-
sired setting is obtained, progressively tighten the U-bolt nuts according
io Table 6. Recheck the pitch angle. If required, loosen the hex nuts and
reset the pitch as necessary until the proper pitch angle is obtained.

SETTING PITCH ON

FLARE-TIP BLADE
(LEVEL PLACED ACRO5S END CAP)

SETTING PITCH ON

FULL CHORD BLADE
(LEVEL PLACED ACROSS AIR FOIL)

I /l 5




Table 6

Bolt Torque Wrench Setting

Fan .
Diameter
Model mm ﬂ'lbf N-m
X71 12 40 54
X72 16 70 a5

Fan Maintenance

Preventative maintenance will prolong useful life and assure
continued trouble-free operation. After the first week and
subsequently at six month intervals:

« Torque all hardware to specifications referenced in this manual.

« Visually inspect the fan for airborne debris damage, contact with fan
cylinder segments, and corrosive attack. Correct any situations deter-
mined detrimental to fan operation.

+ Remove any accumulated scale or dirt.

s Clear blade drain holes at fan tip.

Service

Proper identification of your fan is necessary to insure you receive cor-
rect replacement parts. The Marley cooling tower serial number can be
used to determine the fan and any components installed and maintained
as original equipment on a Marley cooling tower. Please provide the
Marley sales representative the necessary information when ordering
replacement fans or components.

Replacement of individual fan blades may require rebalancing the entire fan.

If rebalancing is desired, contact the Marley sales representative in
your area.



Note

Motor Load

The corrected horsepower should be close to but not exceed the con-
tract horsepower specified by SPX. Determine corrected horsepower
using the following equation.

Actual volts and amperage must be obtained with the fan running and
the specified rate of water flowing over the tower after the motor and
Geareducer have reached operating temperature (approximately 30
minutes of operation).

VOLTSA x AMPSa x DENSITYp

Pe =

HPe = G5 TS, x AMPSy < DENSITY, < FN

HP¢ = Corrected Horsepower VOLTSy = Nameplate Volts
VOLTS, = Aclual Volts AMPSy = Nameplate Amperage
AMPS,, = Actual Amperage HPy = Nameplate Horsepower
DENSITYs = Actual Air Density DENSITYp = Design Air Density

Measurements taken on motors operating with Variable Fre-
quency Drive controls may read up to 15% high from errors in
measuring the approximated sine wave. Instruments capable
of measuring a squared off wave form accurately should be
used for measuring power in this situation.

Do not start the motor more than four to five times per hour
(each low speed start and each high speed start count as one
start).
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A Caution

/

Installation

This bulletin should be used by experienced personnel as a guide to the instal-
lation of the Marley M-5 vibration switch. Selection or installation of equipment
should always be accompanied by competent technical assistance.

Before proceeding to install and wire the unit, read and thoroughly under-
stand these instructions. The switch model number should be checked
to confirm that you have the correct hazardous area rating for your ap-
plication.

Installation

1 -The sensitive axis of the vibration switch is perpendicular to the mounting
base. The preferred mounting is with the sensitive axis in the horizontal
plane, since most machines vibrate more in that plane. Mount the switch
solidly to the frame of the machine. In most cases the switch or mounting
bracket will come preinstalled.

9_Remove the cover and wire the switch(es) into the alarm or shutdown circuit.
Do not exceed switch contact ratings listed in the specifications. Keep field
wiring away from the moving part of the mechanism.

3-Observe all local electrical codes.

4—All the power must be switched off before opening of the enclosure in an
explosive atmosphere.

5-The Vibration Switch must be electrically connected by means of a flame-
proof cable gland or stopping box certified to EN 50018.

6—For ambient temperatures below +14°F and above +1 40°F use field wiring
suitable for both minimum and maximum ambient temperature.

7-Reinstall the cover by first insuring the sealing gasket is in place and properly
seated in the grove in the housing. Place the cover on the unit and install
the four cover bolts. Torque the four bolts to 18 ft-lb. Caution should be
used to not over-torque the bolts as this could damage the housing and
compromise the seal.

8-The temporary conduit entry plugs are placed in the housing to provide
physical protection for the threads during shipping. Once the unitis installed
in the field these plugs must be replaced. These temporary plugs do not
provide adequate environmental protection for the switch when installed
in the fieid.



A Warning

A Caution

Note

#

Installation

Vibration Switch Testing

The vibration switch is a safety circuit acting as a run permissive for the
VFD or starter controlling the fan motor. Foliow lockout / tagout procedures
on the fan starting equipment.

A special tool is required to adjust the setpoint—do not attempt to adjust.

Adjusting the setpoint will VOID the warranty. The setpoint is factory set
at 1g which is more than sufficient to aliow the mechanical equipment to
get up to speed without tripping the motor. The default trip setting should
allow for a full voltage start and operation at all speeds.

During installation and testing, if a problem with either the sensitizing
or desensitizing setting is suspected or you think the unit is defective,
do not attempt to adjust the setpoint. Call 800-462-7539 or 281-940-
1802 Field Service or 713-702-8805 Technical Assistance after hours for
troubleshooling.

To test the operation of the electrical contacts in the vibration switch please
follow one of the provided procedures below. The first test procedure is the
recommended procedure to use without having to remove the switch cover.

Test 1 - Do not adjust the setpoint. Loosen the four mounting bolts
on the vibration switch support—do not remove. Either lightly tap or
shake the vibration switch thus triggering the unit indicating the unit
is active. Retighten the mounting bolts and reset the unit.

Test 2 - Do not adjust setpoint. Remove the cover to expose the
inside of the switch. Using a screwdriver, toggle the trip plate to force
the electrical contacts open and closed. The trip plate is bright metal
and measures 1%" x 1" and is located towards the bottom of the
switch. With the adjusting pin located to the left, the normally closed
contact will be ciosed when the right hand side of the trip plate is
depressed. Check continuity at the terminal points COMMON and
NORM CLOSED or at the fan controller to confirm contacts are op-
erational. A typical control circuit uses a closed contact to allow the
fan to run. An open contact means excessive vibration has occurred
shutting off the starter or VFD.



Note

/

Installation

As stated previously, adjusting the setpoint will void the warranty on this
switch. If by either accident or intentionally, the setpoint is tampered with,

the following instructions are provided indicating how to properly readjust

the setpoint. If the proper setpoint cannot be achieved through these
steps, then call for technical assistance. In order to adjust the setpaint,
a special tool is required and may be furnished upon request from SPX
Cooling Technologies.

Turning Setpoint Adjustment Too Far Counter-Clockwise

- |f the setpoint adjustment is turned too far counter-clockwise (approximately
3-4 turns) the switch will trip and will not stay in a reset position after de-
pressing the manual reset push-button.

» At approximately 11 turns the switch will trip and cannot be reset because
the spring and adjusting rod have dislodged out of position. There is no
mechanical stop position when turning counter clockwise. Repair of the in-
ternal mechanism can be accomplished in the field by removing the internal
switch mechanism from the switch body. The switch mechanism is held in
with three screws. Once removed the adjusting rod and spring may be put
back into operating position.

Turning Setpoint Adjustment Too Far Clockwise

+ The adjusting rod has a nylon stop bushing preventing the rod from being
over turned. Once the adjustment bottoms out, the switch is at or beyond
the maximum setting and may not trip on vibration.

Getting The Adjustment Position Back To Normal

« Once an adjustment is out of range and the rod and spring have not been
distodged the switch may be adjusted back to normal settings. With the
switch cover removed rotate the adjusting rod clockwise until it bottoms
out. Push the right hand side of the trip plate down to reset the switch, At
this point the NORM CLOSED CONTACT is closed. Rotate the adjusting
rod approximately two turns counter-clockwise slowly or until the trip bar
moves up with a click. Then rotate the adjusting rod clockwise one full turn.
if the cooling product fan start or run position trips the switch then rotate the
adjusting rod clockwise in % increments until the trip holds in.



Note

#

Installation

Electrical Reset and Startup Lockout

The optional electrical reset circuit consists of an electrical solenoid in series
with a thermistor. If the rated voltage is continuously applied to the reset circuit
at startup, the reset solenoid energizes for a fixed time interval (approximately
30 seconds), after which time the solenoid is automatically de-energized by
the thermistor. This action provides a trip lockout during machine startup
roughness. The voltage must be removed from the reset circuit when the fan
motor is stopped to allow the thermistor to cool off. The switch mechanism
can then be reset electrically by a momentary application of the reset voltage
or it can be reset manually.

If the fan motor is restarted immediately after a shutdown, the lockout
period will be shortened because the thermistor will be hot. An increase
in the ambient temperature will also shorten the fockout period.

Specifications

Function—Armature mechanism trips on high vibration and operates snap
action switch{es).

Frequency Range—0 to 3600 RPM.

Reset—Local reset, plus optional remote reset electrical coil. See How to
Order {"D").

Start Delay-Applying reset coil voltage at start up holds mechanism from
tripping for 20-30 seconds, after which the switch is active. Requires electric
reset option.

Temperature Range— -40°F to 160°F
Enclosure—High strength copper-free (%10 of 1% max} aluminum alloy.
Environmental Rating—NEMA 4, [P 85 & CE Mark (NEMA 4X Optional).

Switch Contact(s) Rating—15 amps, 125, or 480 VAC; % hp, 125 VAG; Y
hp, 250 VAC; 2 amp, 1925 VYDGC; ¥ amp, 250 VDC.

Hazard Rating—-See How to Order {"A").
Weight-4.0 b
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Information
Schematic

|+——— 5.66" Mounting Holes

Tr'@::j_—)i

75" % .375 Holes (4) \

[

2.33"
Mounting Holes

| i C@@_)P*

LL_i 5.60" /———I
/ Push-Buiton Reset

650" —
Ground é (
75" NPT Entry Connection , \ ‘

/] [ 4 L

Mounting Plate <

Wiring

Dependent on switch configuration

DPDT Contacts SPDT Contacts
| B
: 5
3 3

6
L (4) 7 Reset Coil L (+) 4 Reset Coil
N (-} 8 Reset Coil N (=) 5 Reset Coill

GRN—-——;_,Case GRN———g_,Case

DPDT Contacts SPDT Centacts

11—
: e
3 3
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Information

How To Order

For new or replacement vibration switches call 1 -800-4Marley

A BC DEF
ws 000 -Q0O0

Example: M-56 111-010

A D Hazard Rating
0 = None

1 = UL, cUL Explosion Proof, Class |, Div 1, Groups C and D
Class Il, Div 1, Groups E, Fand G

2 = UL, cUL Explosion Proof, Class |, Div 1, Groups B, Cand D
Class |l, Div 1, Groups E, Fand G

B D Contacts

1=8PDT 2=DPDT
C [___I Full Scale Range

=hbg 2=2g 3=10g

D D Reset Coil and Startup Delay

0=MNone 1=115VAC 2=230VAC 3= 24VDC 4 =115VDC
E [[] wWiring Entry/Mounting Plate {retro fit)

1=%"NPT 6=M20x1.5
F D Environmental Rating

0 (or blank) = NEMA 4, IP65 1 = NEMA 4X, iP65

Tested for compliance with the applicable EC Electromagnetic Com-
patibility requirements

C€

note When Option € = 2, Option D cannot = 3 for operation in the
horizontal axis.
When Option A= 1 or A= 2, Option E cannot=6



/

Information

Environmental

This electronic equipment was manufactured according to high quality stan-
Note dards to ensure safe and reliable operation when used as intended. Due to its
nature, this equipment may contain small quantities of substances known to be
hazardous to the environment or to human health if released into the environ-
ment. For this reason, Waste Electrical and Electronic Equipment {commonly
known as WEEE) should never be disposed of in the public waste stream.
The “Crossed-Out Waste Bin” label affixed to this product is a reminder o
dispose of this product in accordance with local WEEE regulations. If you
have questions about the disposal process, please contact SPX Cooling
Technalogies customer service.

SPX

COOLING TECHNOLOGIES
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READ BEFORE
STARTING

quick start guide

AN INTRODUCTORY TUTOR!AL FOR NAVIGATING YOUR MARLEY INSTALLATION MANUAL

' | 7,,??9.,’
o g7 > Marley-






This guide is to be used in preparing your cooling tower for operation.

Your Marley Installation Manual contains drawings that pertain to each
individual option that will be installed in the field.

FIRST, MAKE SURE YOU LOCATE THE
FOLLOWING ITEMS:

1. The four tabs separating each section of the manual
» Orientation Drawings
+ Bills of Materials
* Install Manuals and Drawings

» User Manuals

2. CD on the inside cover of this binder*

» This CD contains full digital copies of the Installaticn Manual.

3. Blue Plastic tub(s) containing hardware and fastener Kits

» These tub(s) are located in the wooden crate delivered with the towers.
4. Ladder, fan cylinder or other optional pieces
« Each of these optional pieces will vary according te your specific order, You can find

your complete list of opticns on the opening pages directly behind this quick start guide.

* May only appear when manuai binder is shipped with your tower.



WHAT SHOULD | DO NEXT?

1. locate the unique serial number inscribed on the metal
plate on the cutside of the access door. See Figure 1.
(NC-XXXXXXXX-A1)

2. Match that serial number to the Master Bill of Materials
(BOM) that will be used to construct the tower.

The Master Bill of Materials is designated as "Page 1"
within the “Bills of Materials” tab. See Figure 2.

Figure 1

FIELD SPX Cooling Technologies
Literature Package Fieid BOM

Reguested By BC_BATCH_NA
11/23/201 .04

Page 1
Order No. 10047627 Matl No. 2251658 Description MODEL NCB402PLN1BMF
] Serial Number  NC-10047627-A1 |
Sub-Mat| No.
——1 Description  MODEL NC8402PLN1BMF TOWER A, CELL 1 COOLING | Lit Pac Indicator
Find # Item Number Gty Per Total Qty UM Description Drawing / Rev
FE 2019445 1 1 EA FAN GUARD-GALV-PAGC NCB4024&3 09-1252 B
SEE TWR
MANUAL
FF 2019448 1 1 EA KT FSTN FAIELD INSTALL NC8401-3-SCB 53 FSTN KIT
Figure 2
You can also Jocate the Master Bill of Materials by the description near the top of the page.
The description will list the NC tower itself rather than a field option. See example above.
3. Each item on the Master Bill of Materials AELD SPX Cooling Technologies
has its own Individual Bill of Materials. : Literature Package Field BOM
These are located directly behind the Master
Bill of Materials. They will be numbered in
: . ) 47627 Matl No. 1 Descripti MODE N
successive pages (Page 2, Page 3.. with the Order No. 1004762 i |225 658 escription
. . ‘ Serial Number NC-10047627-A1
Master Bill of Materials being Page 1).
Sub-Mati No. 2019445 Drawing 09--
Check that the Bill of Materials for each Description  FAN GUARD-GALV-PAG NC8402&3

item has the same serial number listed as on

i i - Find # ftem Numbe Qty Per Total Qty UM  Description
the Master Bill of Materials. See Figure 3, em Number y y pt

F F D32 044081X 1 1 EA  ASSEMBLY HDG

Figure 3



MATCHING UP THE DRAWINGS

4. Each individual item listed on the Master Bill of
Materials has a reference to a drawing number.
For example, figure 4 pinpoints the galvanized fan
guard along with its drawing number, 09-1252,

5. Use the drawing number referenced as in
Figure 4 to find the correspending drawing in
the “Install Manuals and Drawings” tab of the
binder.

6. As you can see, Figure b shows how to focate the
correct drawing by locating the drawing reference

number at the bottom of the page.

7. The drawing will provide installation instructions for
each individual option piece that has come with your

tower,

TOWER A, CBLL 1 COOLING Lit Pac Indicalor F
Gty UM Description Drawing / Rev
EA I FAN GUARD-GALV-PAC I-neo-eeeo—— »08-1252 B
SEE TWR
MANUAL
EA KIT FSTM FIELD INSTALL NCB8401-3.5CB 33 FSTN KIT
EA  SUMP 5300 08DIA  FOR SHIPMENT 091258 B
SEE TWR
MANUAL
Figure 4

Relerenca Fastener Kit: KIT FSTN FIELD INSTALL

) n\l\lllll\\\\\m\l\.“\

0

DETAIL B

g

DETAIL A
FAN GUARD TG 0[P ARTS LiET]  GESCAWTION
A singie piece fan guard s provded on models NCB40Y Va1 A8 X 25K
thru NCBARS, Models NC 8405 dwu NCB4 14 usa a two PO WER LOCK WASHE R 4df
proce lan guard and requde guard sphce hargware On Ward FLAT WASHER. M8
models wih 3 single pace tan guard, posbon guand T NUT MB
D32 aver cylmder and rass cenler 10 algn holas m fan 0 W2 FLAT WASHER, M8
Gysnder On mogels with a two pece fan guand, guard TUS# NyRIC TR 1 5 steowr
D32 i wtarked Irst and & spice ofip NO7 & vsed 1o “- Lok Washor onty mgupd for GALY fastoner

09-1252B - NC s _oton guaeion

00 Fonkd Iuind - Fan Guatd PAGE 1 OF 1

Figure 5



MATCHING UP THE DRAWINGS

Reference Fastener Kit: KIT FSTN FIELD INSTALL
8. Notice that on the drawing (Figure ), each Fan Guard HCB400

install item and accompanying piece of hardware

has an individual find number. These numbers
are generally three characters long and begin
with a letter. Refer to the closeup shown below.

:

DETAIL B

—

. DETALLB DETAIL A

. - FAN GUARD [FiNG WO_[PARTS LIST] _ DESCIFTION |
9. Figure 7 shows the find number, X60. You can A 3ok oot fan 410 8 e on modeis NGBAD! |-l Gar B a3 7
thru NC84G3, Modets NC 8405 thru NC54 4 usa 8 Two vPo W LOCK WASHEA M8

see that X60 is pointing to the flanged nui. This B e T ey oot g | LI I

D32 aver Cyknder And rard CANIe 10 Mg hoies i fan el Wz FLAT WASHEA W8

i 1 ¢ | ndar. On models with a two [} uard, i) T —F

means that to complete this particular installation, %’:&% pirgelirid otk it s e e

you will need to retrieve a nut from the bag T Msriey

094 2528 - NCBAOO Freld imstad  Fao Guad PAGE 1 OF 1

labeled X60.

Figure B

10. Locate the correct hardware bag, which can be found
in the blue Marley tub that came with the tower, by

matching the find number on the drawing to the bag

with the same find number.

Refer to Figure 8. The find number on the bag will be a
sticker label with the three characters of the find number.

X60 ;076439X -

FLANGED MUT S0 24

Fjgure 8 Figure 7
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SERVICE

SPX COOLING TECHNOLOGIES

White Rust and Water Treatment

About Your Galvanized Cooling Tower

Your new cooling tower is constructed of sheet steel
casing and structural components protected with “heavy
mill galvanizing” (HMG). This protective zinc coating is
fused to the sheet steel at the steel mill in a continu-
ous hot-dip process. The zinc coating in Marley towers
conforms to the industry standard coating class G-235,
which means the weight of 2inc coating averages 2.35
ounces per square foot of steel shest. All of the HMG
steel sheet used in our towers is treated after gaivanizing
with a chromate rinse to passivate the zinc coating. This
important step helps prevent the formation of “white rust”
on the surface of galvanized steel sheet during storage,
fabrication, and initial tower operation.

What is “White Rust” — Can it Harm My Tower?

HMG steel provides excellent corrosion resistance in
cooling towers and many other appiications exposed to
natural outdoar environments. Zin¢ protects thebase steel
sheet by gahvanic action. To get the best life from your
galvanized tower, it must have proper water treatment,
Initialty, the zinc coating must be allowed to develop a
natural nonparous  surface of “basic zinc carbonate™.
This natural chemical barrier prevents further rapid cor-
rosion of the zinc coating from the environment as well as
normal cooling tower operation. The basic zinc carbon-
ate barrier will form on galvanized surfaces within eight
weeks of tower operation with water of neutral pH (6.5
- 8.0), calcium hardness of 100 - 300 ppm {as CaCOy),
and alkalinity of 100 - 300 ppm (as CaCQG,). Itis very
important for the protective basic zinc carbonate barrier
to form on galvanized tower surfaces to resist further
corrosion. The initial operation of your cooling tower will
significantly affect its service life.

Based on our experience, a very small percentage of
galvanized towers incur a damaging type of corrosion
whichis commoniy calied “white rust” Whiterust appears
as a white, waxy or fluffy adherent deposit on surfaces.
If it ocours unchecked, the galvanized steef coating will
continue to corrode, eventualty leading to an early failure of

the galvanization in your cooling tower. Whiterust is actu-
alty another form of zinc carbonate which has a different
porous structure frem the protective “basic zinc carbon-
ate bamer” that naturally protects galvanized surfaces.
White rust can form if your new cooling tower is cperated
with water of pH greater than 8.0 for an extended time
period before the basic zinc carbonate barrier can form.
There is also evidence that some types of film-forming
inhibitor water treatments can promote the formation of
white rust if used excessively. If start-up water treatment
of the cooling systermn does not allow for initial passivation
ofyour cooling tower's galvanized surfaces, youmay face
expensive corrective repairs and water treatment to cure
the resulting white rust.

Why is a Knowledgeable Water Treater Important

for My Cooling Tower?

The best cure for white rust is an ounce of prevention
when you begin operating your tower. Consuilt with your
water treatrment specialist and ask about his program for
initial systern operation and passivation of yourgalvanized
steel cooling tower. We encourage early operation with
near neutral pH water and use of only reasonable levels
of film-forming inhibitors. Many water treaters suggest
corrosion inhibitor treatments of the Phosphate/Polymer/
Phosphonate type, which have rot promoted white rust
ingalvanized steel. Ideally—initially operate your cool-
ing tower with water of pH between 6.5 and 8.0, and
with hardness and alkalinity values between 100- 300
ppm for at least 8 weeks, which should be enough time
for the protective “basic zinc carbonate” layer to form.
As an alternative, cther acceptable water pretreatment
methods such as inorganic phosphate passivation may
be considered. Be certain your waterireatment company
is recommending a program Su!table far your galvanized
steal cooling tower befofe_you_stan it up!
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A Warning

Note

Instructions for Downtime

Mechanical Draft Cooling Towers

Preface

Proper preventive maintenance of equipment during downtime will assure
trouble-free start-up. This manual gives suggested procedures for protec-
tion of tower mechanical equipment for downtime ranging from seasonal
to extended downtime in two different periods. The periods increase in
length and in extent of protection.

SPX Cooling Technologies offers these suggestions as being representative
of good practice. Warranty of condition after downtime and or amendment
to specific contract warranties is not intended.

Never start motor on fan drive without first making sure that there will
be no interference with free rolation of the fan, drive shafi, or V-belt.

Seasonal Downtime

Fans, Drive Shafts, and V-belts

Maintain freedom for fan rotation. Do not operate if snow, ice or other
obstruction will interfere with rotation.

Geareducers

With the introduction of the 10.1, 20.1, and 22.3 Geareducer” models,
oil changes in these models have been reduced to 5-year intervals. To
maintain five-year change intervals, use only oil designed specifically
for these Geareducer models. Proceed fo step 2 below. If, after five
years, turbine-type mineral oil is used, then proceed starting with step
1. Refer to Geareducer Service Manual for oil recommendations and
further instructions.

1. At start of down-time period, operate Geareducer until oil is warm
{(120° F) and change the oil. See Lubrication section of the Geareducer
Service Manual for instructions on changing cil. Allow freedom for fan
to windmill.

2. Each month, drain any water condensate from the lowest point of the
Geareducer and its oil systemn. Check the oil level and add oil if neces-
sary. Operate the Geareducer a minimum of 20 minutes to recoat the
interior surfaces with oil.

3. To return to operation, drain off any condensate, check oil level and
add oil as necessary to establish required oil level. Change oil at normal
recommended interval, accounting for downtime as operating time.



Note

Bearing Housing, Qil Lubricated Type

1.

At start of downtime pericd, operate bearing housing untit oil is warm
{95° F) and change the oil. See the Lubrication section of the Bearing
Housing Service Manual for instructions on changing oil. Allow fan
freedom to windmill.

. Each month drain any water condensate from the lowest point of the

bearing housing. Add oil if necessary to maintain oil level.

To return to operation, drain any water condensate, check oil level and
add oil as necessary to establish required level. Change oil at normal
recommended interval, accounting for downtime as operating time.

Electric Motors

1.

At start of shutdown, clean all air passages and lubricate bearings.
See the motor manufacturer’s instructions.

Each month, run motor until it has reached operating temperature.
Space heaters are recommended. If heaters are used, motors need
be run onty 20 minutes minimum.

Higher density of cold air at fan increases motor horsepower. If motor
overloads will not allow fan motor operation at high speed in forward
direction, one of the following might be done:

s If overloads are adjustable, set at a higher value {+ 15%) for
cold weather operation.

*  Operate motor {fan) in reverse (reverse any 2 leads).
s Operate two speed motor at low speed.

Enclose motors or cover them to protect from wet-down of a fire pro-
tection system or rainfall.

. To return into operation, clean all air passages, remove temporary

vented cover and lubricate bearings.

Drive Train Backstop

Fill to normal level with oil recommended in Drive Train Backstop Service
Manual.

[l 2



Extended Downtime (beyond 3 months)

Fans and Drive Shafts

Maintain freedom of rotation. Do not operate if snow, ice or other obstruc-
tions will interfere with rotation.

V-Belt Drives

1.

At start of down time, remove and store belts in a cool, dry, dark
room. Clean and coat sheave grooves with rust preventative, lacquer
or paint.

. Remove rust preventative from sheaves before reinstalling belts.

Geareducers with External Gauge and Drain Lines
At Start of Downtime Period:

. Operate Geareducer until oil is warm {(120° F) and drain the oil. Com-

pletely replacing the oil may only be required for Geareducers using
mineral oil. See Geareducer note on Page 2 for further information.

Fabricate and install an expansion chamber on the sight glassriser; see
Figure 1. The figure shows the proportions of the expansion chamber
and its relationship in elevation to the oil level. The purpose is to allow
for expansion of the oil due to temperature change from that at the
time of filling without causing it to overflow at the fan shaft closure.
Smaller chambers may satisfy smaller Geareducer applications, but
the 4” depth and elevation relationships should be maintained.

Expansion volumes required by Geareducers most likely to require this
type of storage are listed by basic Series number:

Models 34, 36 and 38 1.5 gallons (5.68 liters )
Models 3600 and 4000 1.5 gallons (5.68 liters }
Models 27 and 32 1.0 gallons (3.79 liters )

Models 22, 2200 and 2400 __ .75 gallons (2.84 liters )
The vent may be removed from the top of the oil level gauge to be used
as a vent for the expansion chamber. The chamber must be vented.
Remove the vent or vent line from the Geareducer.

Fill the Geareducer with oil until it rises just to the bottom of the vent
hole in the top {cover) of the Geareducer. Use one of the oils listed in
the appropriate Geareducer Manual.

Smaller Geareducers than listed may be stored this way, provided the
basic requirement of submerging the top-most bearing in oil and the
requirements above are satisfied.

Plug the vent on the Geareducer with a 1/2" pipe plug. The Series 22
requires a 1/4" plug.



Figure 1

7. Open the disconnect switch to the fan motor, and tag it to prevent

running the Geareducer while it is full of oil. Allow Geareducer freedom
to windmill, (See note on page 6.}

8. Quarterly, drain water condensate at lowest point of oil system, at
drain in expansion chamber, check and make up oil level and rotate
input shaft at least 15 revolutions. Allow to windmill.

An ordinary standpipe to 8" min. elevation above oil level may be substituted
for the chamber with the possibility of ol spillage from Geareducer fan shaft
closure due to wide temperature fluctuations (see note on page 8). Qil level
must be monitored and kept at vent hole level, shown here, at all times.

VENT HOLE

VENT
‘X Q\ OIL LEVEL ]

14t 14" x 47
\ OIL EXPANSION CHAMBER

AWR VENT
\ e

DRAIN
PLUG

\ SUPPCRT
‘ - SIGHT GLASS

ASSEMBLY

At End of Downtime Period

1.
2.

3.

Drain cil to operating level.

Remove the pipe plug from the Geareducer vent hole and reinstall the
vent fitting or line,

Remove the tag and close the disconnect switch to the fan motor. The
expansion chamber may be removed .

If downtime was 6 months or longer, check to be sure there is no
obstruction to rotation and run Geareducer until oil is warm (120° F).
Stop the Geareducer and change the cil. Changing oil may only be
required for Geareducers using mineral oil. See Geareducer note on
page 2 for further information.

Geareducers without External Gauge and Drain Lines

Use the same procedure as outlined for Geareducer with external gauge
and drain lines. It will be necessary to install an external gauge and drain
line or pipe and a riser which would permit mounting the expansion cham-
ber outside the fan cylinder, see Figure 1.

Il 2
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Note

Bearing Housings, Qil Lubricated

1. At the start of the downtime period, operate bearing housing until oil
is warm (95° F), then change the oil. See the Lubrication section of the
Bearing Housing Service Manual for instructions.

2. Each quarter, drain any water condensate from the lowest point of
the bearing housing. Add oil as necessary to maintain level. Allow to
windmill. (See note below.) Rotate 15 revolutions.

3. Toreturn to operation, bring up to operating temperature and change
the oil.

Electric Motors

1. At start of downtime period, lubricate bearings. See motor manufac-
turer's instructions on lubrication.

2. Keep the moter temperature 5° F to 10° F above ambient temperature
with the aid of space heaters or reduced voltage winding heating. Al-
low freedom to windmiill.

3. Once each quarter, rotate motor shaft 15 revolutions.

4. Once each year, remove grease fill and relief plugs and lubricate motor
bearings. Do not operate motor. Replace plugs.

5. Enclose motors or cover them to protect from wet-down of a fire pro-
tection system or rainfall.

6. Toreturn to operation, remove temporary covers and clean air pas-
sages. Remove grease fill and relief plugs and lubricate bearings.
Operate the motor to purge excess grease and replace the plugs. See
motor manufacturer’s instructions on lubrication.

The frequency of maintenance operations required by these instruc-
tions assumes sufficient wind velocity to cause some fan rotary motion
(not necessarily fan spinning) at least once per month, This motion is
required to reposition bearing, shaft and gear elements with respect
to each other to allow the lubricant the greatest opportunity to protect
these vital parts from corrosion. Any time a period of one month passes
without wind-caused fan rotary motion, maintenance personnel should
be alert to this fact and provide manual rotation of the drive line. At
least 15 revolutions of the motor shaft is recommended.

Drive Train Backstop

Fill to top with oil recommended in the Drive Train Backstop Service
Manual. Drain and refill to top each two-year peried. To start up, drain oil
to operating level.



Figure 2

General

Fire Protection—Protect dry wood towers against fire. Any flammable
debris should be removed weekly. Wood towers may be wetted for fire
protection. This may be done by providing some form of sprinkler system
to wet the entire top of the tower. This should include the top structure
inside the fan cylinder. Sprinkling should be avoided in freezing weather.

The sprinkler system must be designed in order not to cause direct water
impingement on Geareducer shaft closures, the Geareducer vent, the
Geareducer external oil system vent, and the electric motor shaft closures,
air openings, vents and drains.

The electric motor(s} must be covered with a vented enclosure to avoid
moisture entrapment. This is necessary to avoid excessively high hurmidity
around the motors, and to aveid wide fluctuation in motor temperature
that sprinkling would cause. The enclosure should cover any back stop or
brake assembly mounted on, or connected to any part of the motor.

During Freezing Weather—Drain tower basins and all exposed piping
including risers. Leave the drain and overflow valves open to prevent ac-
cumulation of rain water, snow or melted snow and ice.

During Non-Freezing Weather—It may be more convenient to keep
normal water level in wood basins for short downtime periods to keep
basins tight. Wood basins {over longer periods) and concrete and steel
basins should be drained.

GREASE AT LOCKING
ZERK FITTING

APPLY GREASE
TO STEM

Flow Control Valves are to be left full open with locking bar locked. Ap-
ply grease through the zerk fitting to the stern-guide interface and coat
the entire exposed stem with grease. NLGI #2 Lithium base grease is
suggested. See Figure 2.

Start-Up Preparation of a wood tower after a long dry shut-down should
include thorough wetting before full operation.

IS
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Marley Horizontal Flow Control Valve

SKIRTED {NO FLANGE) OUTLET ILLUSTRATED

T TSR

10"-12"-14"-16"-18"and 20" Diameter

. .

1.7 1.2

Replacement Parts

1.0 Complete Valve Assembly

1.1 Valve stem guide with grease fitting, gasket,
and attaching hardware.

1.2 Operating handle with set screw.

1.3 Valve stem with key, washers, resilient
washer, castle nut and cotterpin.

1.4 Valve disc.
1.5 Valve body gasket.
1.6 Locking bar.

1.7 Valve body.

When ordering parts, always provide original Marley order number
and tower serial aumber, Contact the Mardey sales office or Marey
representative in your area for assistance.

Assembly Sequence

1-Attach valve stem guide and gasket to valve body.

2—Place valve disc and washers on valve stem. Install
castle nut and tighten to compress resilient washer 1o
%" to %e" thick. Install cotter pin.

3—Install valve stem and disc subassembly through valve
stem guide, Center valve disc in valve inlet opening by
differential tightening of the three valve stem guide machine
bolts.

4—Install locking bar on valve stem.

5-Insert key in valve stam keyway and install operating
handle. Tighten set screw against key.

B8-Grease valve stem threads at grease fitting using rust
inhibiting lthium base grease of NLGI No. 2 consistency.
Coat exposed valve stem threads with grease.

7-After adjusting the flow, set the locking bar in the locked
position to stabilize the stem and disc.
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Installation, Operation and Maintenance

of

Electric Motors
on Cooling Towers

RECEIVING AND STORING MOTORS

A motor should be inspected on receipt to make sure it was
not damaged during shipment. Turn the shaft by hand to
see that it turns freely. Check motor nameplate for correct
horsepower, voltage, phase and speed.

If a motor is stored before installation, place it in a building
in which air is kept reasonably dry and with a minimum of
temperature fluctuation to prevent moisture condensing
in the motor. Do not store directly on the floor, always
block up.

Windings should be meggered at the time the motors are
put in storage.

If motors have space heaters, the heaters should be ener-
gized when the motors are placed in storage.

NOTE: Remove units from conlainers when heaters are
energized. Reprolect if necessary.

If outdoor storage is necessary, protection should include
a vapor barrier beneath the motor. The motor should be
blocked up to prevent flooding. All external parts such as
shafts, machined surfaces, and threaded holes should be
protected with a rust inhibitor coating.

Rotate motor shaft monthly to insure that the bearing
surfaces are protected with lubricant.

When a motor is removed from storage, the insulation and
rotor movement should be checked. The insulation should
be checked by applying the potential from a 500 volt me-
gohmmeter between the windings and grounded frame for
10 minutes. Resistance readings should be taken at 1 and
10 minutes. Correct the readings to 40°C as discussed on
page 6 of this manual. Calculate the winding polarization
index by dividing the 10 minute reading by the one minute
reading. The recommended minimum value of polarization
index for alternating current machine is:

Class A insulation 1.5
Class B insulation 2.0
Class F insulation 2.0

A low poiarization index indicates the insulation should be
cleaned and dried before the motor is placed in operation.
It is possible to operate a motor with a polarization value
less than the minimum listed above but this is not consid-
ered good practice.

The rotor movement is checked by rotating the shaft by
hand. If shaft is not free, contact the motor manufacturer's
authorized repair shop. Grease inthe motor bearings should
be purged at the time of removal from storage. Refer to
LUBRICATION on pages 5 and 6.

INSTALLATION

Check to see that the motor nameplate data agrees with
the voltage and frequency of the power supply provided
for the motor. All induction motors willoperate successfully
when the frequency is not more than five percent above or
below the nameplate rating, the voltage is not more than
ten percent above or below the nameplate rating, and the
combined variation in voltage and frequency is not more
than ten percent above cor below the nameplate rating.

The power supply line for the mator should be of sufficient
capacity to carry 125 percent of the motor's full load cur-
rent with a maximum voltage drop of three percent on the
line.

The power supply MUST conform with motor nameplate
voltage. Motors rated 200 volts are fora 208 volt system.
Motors rated 230/460 volts are for a 240 or 480 volt
system. Do not use a 230 or 230/460 voit molor on a
208 volt system.

Unbalanced voltages in the power supply will greatly in-
crease the internal losses of the motor, reducing the safe
load the motor can carry. Have the power company correct
any unbalanced voltage.

When motor power is supplied by overhead conductors,
it is advisable to provide a lightning arrestor on each un-
grounded line.



Wire the motor to the power supply through a disconnect
switch, short-circuit protection, and suitable magnetic
starter with overload protection. All wiring and fusing should
be in accordance with the National Electrical Code and
local requirements. All motors should be connected as
shown on the nameplate diagram.

The National Electrical Code requires a motor to be in sight
of the controller unless the disconnecting means can be
lacked open or unless there is a manually operated switch
in sight of the motor which will disconnect the motor from
its electrical supply.

Overload protection should be installed in ali three lines.
Size overload heaters in starters for nameplate service
factor and amps. Overloads for 1.15 service factor motors
must kick out at no more than 125% of nameplate current.
Overloads for 1.0 service factor motors must kick out at
no more than 115% of nameplate current.

Overloads should be at the same ambient temperature as
motor. Do not use ambient compensated overloads.

I a two-speed motor is used, be sure control characteristics
are compatible with the motor. Atwo-speed single-winding
motor requires a different starter than a two-speed two-
winding motor. Starters for two-speed motors must include
a minimum time delay of 20 seconds when switching from
high to low speed.

When a disconnect switch is installed between motor and
starter for two speed or part winding start single- speed
motor, a 6-pole disconnect must be used.

SAFETY NOTE: Use of two 3-pole disconnecis can result
in one disconnect not being off and unexpected starts
or motor damage.

Ifreverse operation of mechanical equipmentis required,
provide minimum time delay of two minutes before en-
ergizing motor when changing direction of rotation.

Check the wiring system for grounds and check the
resistance between all leads for open, bad or incorrect
connections before operating the motor.

The conduit system should be arranged so that trapped
water will collect in a sump equipped with suitable drain
and will not go into the motor terminal box.

When the motor must be moved for coupling removal
or belt adjustment, a short section of flexible, watertight
metallic conduit should be used in place of rigid conduit
to protect the leads to the motor.

Remove all water drain plugs from totally-enclosed mo-
tors. These plugs will be located in the lowest part of the
installed motor. Because of inaccessability of drain plugs
with motor installed on supports, it is sometimes necessary
to remove plugs before the motor is bolted in place.

The drain plugs on explosion-proof motors are automatic
and must not be removed.

NOTE: After motor is installed, it should be run for
three hours at least once a month, even if the tower is
nof in operation. This serves to dry out windings and
relubricate bearing surfaces. If motors are purchased
with space heaters, they should be energized as soon
as possible. Use an auxiliary contact on the starter to
turn heater off when motor is running.

OPERATION

Sleeve bearing motors are usually shipped without oil and
must be ciled before operation. Ball bearing motors are
lubricated for the initial operation by the motor manufac-
turer; however, it is recommended that the grease and
relief plugs be removed and the motor bearing housing
be examined for presence of adequate grease before mo-
tor is placed in operation. Add grease if necessary. See
instructions on pages 5 and 6 for lubricating ball bearing
or sleeve bearing motors.

Turn the rotor by hand to see that it rotates freely. Motor
shaft should be parallel to driven shaft so that there are
no stresses in motor frame.

INITIAL STARTING: The motor should bring the fan up to
speed in less than 15 seconds. If it does not, check con-
nections, fuses, overloads and voltage at motor terminals
during start-up period. Run the motor to check the connec-
tions and direction of rotation. if the rotation is incorrect,
change any two of the three motor leads for a three phase
motor or interchange the connections of either the main or
start windings for single phase capacitor start motor.

CAUTION: Excessive fan cycling may shorten the mo-
tor's expected service life. On fans 20 feet (6 meter)
diameter and smaller allow for 4 to 5 starts per hour.
On larger fans, 2 or 3 starts per hour may be the limit.
On two speed motors each fow speed start and each
high speed start count as one start.

I atwo-speed motor is used, allow a time delay of aminimum
of 20 seconds after de-energizing the high speed winding
and before energizing the low speed winding. Tremendous
strains are placed on driven machinery and motor unless
the motor is allowed to slow te low speed rpm or less
before the low speed winding is energized.

When changing fan direction of rotation, allow a minimum of
two minutes time delay before energizing the fan motor.

DETERMINE LOAD AT MOTOR: With design water rate
and design heat load on the tower, test motor hp as fol-
lows:



1. Run motor for 30 minutes. Record motor name plate
data.

2. Measure voltage between all lines at motor terminals.
3. Measure amps in all three lines.

4. Average the measured volts and amps and calculate
test horsepower using the following equation:

5, For a given fan pitch setting and RPM, horsepower will

Volts x Amps (average)

hp (test) = x hp (nameplate)

Volts x Amps (nameplate)

vary directly with the air density which is a function of
temperature and barometric pressure. Becausefans are
generally pitched for summer weather horsepower, it is
expected that the motor nameplate horsepower will be
exceeded during winter operation. Assuming 100% heat
load, the temperature rise in the motor will be greater at
the higher horsepower, but the operating temperature
of the motor will actually be lower due to the drop in
ambient temperature. Under these conditions, the higher
horsepower should not be detrimental to the motor.

If the horsepower measurement is taken during cold
weather conditions, the predicted horsepower which will
result during summer operation may be determined by
applying the Factor from Figure 1. For a given location,
the barometric pressure will not normally vary enough
to cause significant error and for this reason, has not
been included in the Factors.
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Example: The horsepower on an induced draft cooling tower* is
7.8 hp on a 40°F ambient wet-bulb day. What is the predicted
hp on a 75°F ambient wet-bulb day?

Factor {75°F) 100.8
=78

_— B x =743
Factor {40°F) 105.9

hp (7657 =P (a0°r)

If it is desired to correct for high or low test barometric
pressure, multiply the predicted horsepower by standard
station barometric pressure and divide by test station
barometric pressure.

*Use ambient dry-bulb temperatures if checking a forced
draft cooling tower.

Fan motor overloads sized for summer weather will
handle the higherwinter horsepower without adjustment
providing they are at the same ambient temperature as
the motor and there is ample heat load on tower.

NORMAL OPERATION: Class B insulated motors are
rated at a maximum total operating temperature of 130°C
{266°F). A thermometer in contact with the winding may
indicate atemperature up to 100°C{212°F). on aprotected
motor or up to 115°C (239°F) on a totally enclosed motor
without the motor being too hot. Therefore, a motor that
appears to be hot is not necessarily overloaded. Check
with thermometers.

CAUTION: Normal operating temperatures of electric
motors can be hot enough to cause burns. Avoid any
unprotected contact with the surface of an operating
motor.

MAINTENANCE

SAFETY NOTE: When working on the fan or fan drive,
make sure the electric mofor cannot be started. See
"Installation" section.

To obtain maximum motor life, establish a schedule of main-
tenance based on the particular application of the motor
and observe the following procedures and precautions:

CLEANING: Remove any ofl, dust or scale deposits from
the motor. They can cause excessive insulation tempera-
tures.

LUBRICATION:

Ball Bearing Motors: The following table may be used as
a guide in determining greasing periods for motors:

Duty 1-~30hp 40 - 250 hp
Intermittent 12 months 12 months
8 to 16 hours per day 12 months 6 months
Continuous B months 4 months




All greases will deteriorate in time depending upon bearing
size, speed and temperature. The grease used should be
recommended by the motor manufacturer. See instructions
attached to motor for recommended lubricant. i these
instructions have been lost or misplaced, obtain informa-
tion on lubricant to use and local supply source from motor
manufacturer's nearest authorized service facility or from
the motor manufacturer. Give complete motor nameplate
data and state clearly that the motor is used on a water
cooling tower. Chevron SRI-2 is recognized by many motor
manufacturers as a suitable grease for ball bearing mo-
tars for cooling tower service. In general, a polyurethane
or lithium base grease with rust and oxidation inhibitors is
recommended. Use a grease of NLGI No. 2 consistency.
Do not mix greases which are of different types or specifi-
cations. If a change is desired, the motor bearing housing
grease reservoir should be completely cleaned of old
grease before repacking with new grease.

The relief method of greasing motors tends to purge the
bearing housing reservoir of used grease by forcing out old
grease with new grease. Use a plunger type grease gun
which will not fit the bearing grease fill hole too tightly,

Either an excess or insufficient amount of lubricant in the
bearings can cause overheating. To prevent this occurrence,
use the following greasing procedure:

1. Stop motor.

2. Wipe grease plugs, outside of bearing housing, and
relief plug, clean.

3. Remove grease and relief plugs and free relief hole of
any hardened grease. Use a thin piece of wire in open-
ing.

4. Add grease with a hand operated pressure gun until
new grease appears at the relief hole. Take special care
when greasing the fan end bearing of TEFC motors. The
long relief might be too small for the bearing to relieve
propetly.

5. Run the motor for approximately one hour after greasing
to permit rotating parts of the bearing to expel excess
grease. Take out some of the excess grease with a thin
piece of wire.

6. Replace plugs and wipe the outside of the bearing
housing clean.

Every few years the motor end brackets should be removed
and the grease reservoirs cleaned and repacked full with
approved hall bearing grease. Open bearings should be
cleaned and repacked.

Bearings should be checked for "roughness” by turning
the outer race slowly with the fingers while holding the
inner race. If the bearing feels rough or binds in spots, it
should be replaced.

Sleeve Bearing Motors: Check oil in sleeve bearings at
least every three months. When journal size is less than
two inches, stop the motor to check the oil level. Old oil
should be drained and replaced at least every year. Clean
out oil well if there is evidence of dirt and sludge.

Motor shaft must be stopped when motor is oifed. The
oil used should be a good grade of mineral oil of light or
medium viscosity {such as SAE No. 10}. Turbine oil rather
than automotive crankcase oil is recommended.

Check bearing wear yearly by measuring the air gap with a
feeler gauge. Measure gap in at least four equally spaced
positions at each end of the motor with two of the places
being the lowest point and the point subject to the load
pull.

INSULATION: Check insulation resistance with a mego-
hmmeter at the end of each shutdown period. Apply the
megohmmeter potential to the winding for one minute

before taking a reading. Correct the reading to 40°C by
using the equation:

R,4c= K, x R, and the curve below
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A record of these corrected readings will show a trend in
the insulation condition. It is considered good practice to
recondition a winding if the resistance, having been high
on previous readings, drops to near the recommended
minimum value as calculated by:

1000 + Rated Voltage of Machine
1000

Megaohms =

Motors in continuous operation will stay at a temperature
sufficiently above ambient temperature to prevent conden-
sation of moisture on and about the windings, even if the
location is very humid. Idle motors, however, accumulate
moisture readily which causes gradual deterioration of insu-
lation. Where motors are idle for a long time, single-phase
heating or space heaters may be required to prevent water
condensation.

Check insulation resistance at least once a year with
the motor at normal operating temperature. Comparison
with several previous readings will give an indication of
improvement or deterioration of insulating value. Read-

ings, to have comparison value, should be taken under -

the same conditions (temperature, operating time since
last shutdown, etc.).
Low or falling resistance readings indicate the need for

maintenance. Contact the nearest repair facility authorized
by the motor manufacturer for repair service.

VIBRATION: ¥ vibration cccurs, it should be corrected
without delay. Use the following procedure to determine
source of trouble:

1. Check motor mounting to see that fasteners are tight.

2. Disconnect motor from load and run motor separately.
If motor still vibrates, rebalance rotor.

3, If vibration is in mechanical equipment*, check:
a. Alignment of motor with mechanical equipment.

b. Tightness of Geareducer, or belt driven compo-
nents, mounting bolts.

c. Unbalance in drive shaft or fan.

*Refer to service manuals for operating and maintenance
recommendations.

SEASONAL SHUTDOWN

If a motor is used only seasonally, it should be cleaned
and lubricated at the close of each season. Refer to mo-
tor manufacturet's recommendations for lubrication and
maintenance instructions. At start of new season, make
sure bearings are adequately lubricated before return-
ing motor to operation. When fower is not in operation,
the motor should be run for three hours at least once a
month. This serves to dry out windings and relubricate
bearing surfaces.

Do not start motor without determining that there will
be no interference with free rotation of the fan drive.

MOTOR WARRANTY

Motor manufacturers’ warranties runfor 12 months in service
but not to exceed 18 menths from date of manufacture.
Motor manufacturers warrant their products to be of the
type and quality described, suitable for the service for
which they are supplied, and free of defects in materials
and workmanship. Failures from causes extemal to the
motor {e.g., single phasing, operation under prolonged or
extensive overload, damage from handling, improper main-
tenance, use on other than the service for which supplied,
defect in wiring to power supply, or deficiency or defect
in controls) are not covered by the moter manufacturers’
warranties.

If a motor failure occurs within the warranty period
because of defect in material or workmanship, the
motor manufacturer is liable and has the right to
remedy the failure by adjustment, repair, orsupplying
areplacementmotorF.0.B. his factory or authorized
repair facility. In such event, the motor must be de-
livered to the nearest repair facility authorized by
the motor manufacturer with notification that the
motor is from a Marley product and that warranty
consideration is requested. Prompt notification of
such failure should be directed to a Marley sales
representative.

Motor manufacturers will not accept warranty obligation
for repair of motors by other than their authorized repair
facility nor warranty obligation for materials or workman-
ship employed in making repairs. Repair shops, including
authorized repair facilities, generally warrant their material
and workmanship for a period of 12 months.

Motor manufacturers’ warranties do not cover cost of
dismounting, transportation to and from repair facilities,
or remounting motors.

MOTOR OPERATION NOTE:

Higher density of cold air at fan increases motor horse-
power. If motor overloads will not allow fan motor operation
at high speed in forward direction, one of the following
might be done:

1. If overloads are adjustable, set at a higher value
(+15%) for cold weather operation. Readjust for sum-
mer operation.

9. Operate motor {fan) in reverse (reverse 2 loads).

3. Operate 2-speed motor at low speed.
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ﬁfJTI;é;“;;;§QV¢¢- \ TOWER TOWER MINIMUM
\ E’ ’;-U;-eu‘NoﬁommeﬂtSts MODEL WIDTH SLING LENGTH
\ ARPI o, With Commer
7 approved.
| 01 ot Approve 8401 6'~7" [2007] | 5-6" [1676]
.! 13 i_l g#bi’é— ) ”» ) n
ﬂ Y 8402 g-6" [2591] | 6'-0" [1829]
|~ SR 8403 §-6" [2591] | 8-0" [2438]
CFESET WA 8405 10-0" [3048] | 8-0" [2438]
Y BE REQUIRED OFFSET MAY BE REQUIRED o e
FOR BALANCED LIF FOR BALANCED LIF 840/ 12-0" [3658] | 8-6" [2591]
8409 14-0" [4267] | 17'-6" [5334]
CENTER OF CENTER OF — —
TOWER 8411 TOP | 12-0” [3658] | 9'-0" [2743]
8411 BOTTOM | 12'—0” [3658] | 16'—6" [5029]
8412 TOP | 140" [4267] | 9'-0" [2743]
8412 BOTTOM | 14—0" [4267] | 16'=6" [5029]
8413 TOP | 12—0" [3658] | 9'-0" [2743]
8413 BOTTOM | 12—0” [3658] | 16'-6" [5029]
8414 TOP | 14—0" [4267] | 9'-0" [2743]
8414 BOTTOM | 14'—0" [4267] | 16'=6" [5029]

TOWER UNITS WITH

TOWER UNITS WITH 2.

NOTES:
1.

ALL HOISTING CLIP HOLES ARE 1 1/4" [32]

OVERALL LENGTH OF SHACKLE PIN SHOULD NOT
EXCEED 5 1/4" [133],

HOISTING CLIPS AT THE TOP

HOISTING CLIPS AT THE BOTTOM 3.
8401 THRU 8407 8409
TOP MODULE OF 8411, 8412, 8413 & 8414  BOTTOM MODULE OF 8411, 8412, 8413 & 8414

FOR OVERHEAD LIFTS OR WHERE ADDITIONAL SAFETY
IS REQUIRED, ADD SLINGS BENEATH THE TOWER UNIT

ALL DIMENSIONS SHOWN INSIDE OF BRACKETS[ ] ARE
IN MILLIMETERS UNLESS OTHERWISE NOTED.

|-P [SI] Units
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Shipping Weight

per Tower

111739 b {50684 kq)

loads are by others.

N

Design Operating Loads wind Load Seismic Load
Heaviest Lift per Tower per Cell at A Vert. Reaction at A Horiz. Reaction at A Vert, Reaction at A Horiz. Reaction al A
12990 b (5892 kg) 223569 1b (101409 kg) L4714 b (20282 kg) 12296 1b (5577 kq) 26185 x P Ib (246,33 x P kgf) 130.63 x P Ib (1214 x P kgf) 23544 x G Ib (10679 x G kgf) | 11672 x G b (5294 x G kgf)
(8) 3/L" ASTM A307 or M20 Grade 4.6 anchor bolts are requi($d per cell. These anchor bolts are capable of resisting 34 psf (1628 N/m%) wind load or a factored 0.38 G seismic load applied fo the tower. Oetermination of the site specific design wind and seisnjic
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e : N 1. (SUPPORTING STEEL./The supporting steel is to be designed, constructed and furnished by the customer. It shall include customer supplied anchor bolts to suil the '
—! & general_dimensions~6f this drowing and of the Outlet Piping Plan drowing. The fop surface of the supporting steel must be framed flush and level. The maximum beom g
5, deflection shall be limited to 11360 of span, not to exceed #2" (13 mm) at the anchor bolts in order fo assure that the cooling tower is level and plumb. ~
> 2. DESIGN OPERATING LOADS: The design operating loads shown in the above table are based upon the volume of water in fhe collection basin at shutdown. The
8 o shutdown water level has been sized fo accommodate the maximum allowable flow rates. The design loads are shown for your use os a quick reference. The actual o>
3 operating load is variable, and dependent upon the design flow rate per cell. Design loods ore all bosed upon the recommended operaling water level. Operating levels —
o \ in excess of that recommended will result in loads exceeding the values stated. Consult a SPX CT representative for greater defail on this or any other subject.
3, WIND & SEISMIC LOADS: Reactions shown are the result of the wind/seismic load being applied perpendicular o the face of the tower structure. Loads are additive &
{© to the operating loads. Wind reactions can be calculated by multiplying by P, which is the wind pressure in psf for Imperial units and kgfim’ for metric umits. Seismic
N T 1 reactions can be calculated by design G. é“i
: L. SHIPPING WEIGHTS AND MAXIMUM OPERATING LOADS: Volues shown in table include the optional equipment weights. ».
- . S. NON-STANDARD ANCHORAGE LOCATION: The anchor bolt dimension shown can be varied upon request. Consult @ SPX (T representative for specifics and to insure
A0, that the appropriate modifications are added fo the skructure. 3
i 6. PIER SUPPORTS: The tower may be supported from piers af each anchor bolt location as an alternate. A pier shoutd-be-af_least 67 (152 mm) x 6" (152 mml. -
* 7. VIBRATION ISOLATORS: The towers may be supported on vibration isolators. The isolatars must be pIuced(UNUER the supporfing steel beams and not between the "
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o = . NOTES
=
—L- * . =) | = | 1. The fan motor must be locked out and inoperable before entering the tower. This warning has been placed on the access
door.
2. Flanged connections conform to class 125 of the ANSI B16.} specification. The bolf holes straddle the centerlines.
3. Horizontal Control {HC) valves can withstand a maximum static shutoff pressure of 25 psi (172 kPa)

5 -0l/8" | 5'-01/8" L. Full flat face flange gaskets are supplied by SPX CT.

[I527] [I527:| 5. An incoming riser and manifold must allow clearance for entry to the tower access doors. 4-2" {1270 mm) is the minimum
clearance needed to clear the oplional access door or motor access platform.

¢ Lor | Ldr § 6. To insure maximum thermal performance the cooling tower must be installed level and plumb. Both of the air inlet faces
must have odequate air supply. If obstructions ewxst, consult your SPX (T representative,

22'-5" [5833] 7. Hoisting clips are provided for ease of unloading and positioning. For overhead lifts or where additional safety precautions
Overall of Basin are prudent, add slings beneath the tower. Adequate spoce has been provided for removal of the shackles and the 5 14~
o - (133 mm) long pins from the hoist clips between the cells of o muli-cell tower. If the pin used is longer than 5 14" {133
mm), the cell may be slid into it's final position by using come-alongs at the base of the unif, after removel of shackle
pins. See Hoisting Details drawing.

Cased Face C 8. The vertical weight of the piping illustrated within the tower perimeter may be supported by the tower structure. All
other piping shall be supported independent of the tower (see section A-A for specific details). The piping, their supports, the
design of both piping and supports, and the lateral restraint of piping loads shall be supplied by others.

9. Construction of the ladder and guardrail: The guardrail is fabricated from galvanized structural tubing. Top rail, middle
rail and posts are 1 112" (38 mm} square tube WB" (3 mml thick. Toeboards are 12 gauge heavy mill .galvanized steel. The
ladder is aluminum 3" (76 mm) x 1 118" (29 mm) |-beam side rails and 1 14" (32 mm) serrated rungs.
10. The ladder and guardrail are field installed by others. The tower is shop modified fo accept this option. The clips and
hardware are provided by SPX (T for the Field installation. The installation detail drawings are included in the literature
package shipped with the tower.
1. 0SHA. standards recommend the use of a Safety Cage when the length of a single ladder exceeds 20°-0" (6096 mm).
12. The Plenum Walkway consists of 11 gauge steel supports and 16 gauge steel walkway panels. The elevation of  the
Plenum Walkway is above the overflow wafer level of the collection basin. The distance from the top of the Plenum Walkway
to the fan is 18-4 78" (5610 mm).
13. The Interior Mechanical Equipment Platform consists of the Plenum Walkway plus an elevated platform for access to the
mechanical equipment. A ladder is provided from the Plenum Walkway to the elevated platform along with a handrail system
for fhe elevated platform.
14 The distance from the elevated platform to the fan exceeds 7°-0 13/16” (2154 mml
15. The tower assembly tolerance applicable to all dimensions 15 + or - 1/8” (3 mm). Consult suppliers of supporting structure
for construction tolerances.
16. The units of measure are in IP (S units unless otherwise noted.
£CO NUMBER
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~ Overall Basin

Plan View o’ Basin

NOTES

1. All piping supports are by others. Do NOT support ouflet piping from the tower.

2. The collection basin piping accessaries shown on this drawing are furnished by SPX CT. This includes a full faced gasket. Flat faced flange, fasteners and seal
washers attachment to the outlet are supplied by others. The use of a flange other than a flat faced flange will damage the collection basin floor.

3. The standpipe overftow is to be field installed by others. )

4. The design operating loads shown in the table on the Grillage Details drawing are based upon the volume of water in the collection basin at shutdown. The
shutdown water level has been sized to accommodate the maximum ollowable flow rates. The actual operating load is variable, and is dependent upon the design flow
rate per cell. Design loads are all based upon the recommended operating water level. Operating levels in excess of that recommended con result in loads exceeding
values stated. Consult a SPX (T representative for greater detail on this or any ofher subject. ]

S. Basin flumes are shipped inside the tower and are to be field installed by others. The connecting collars are shop installed.

6. The tower assembly tolerance epplicable to all dimensions is + or - 18" (3 mm). Consult suppliers of supporting structure for construction tolerances.

7. The units of measyre are in IP {Sl) units unless otherwise noted.

FC0 TOMER NC8L13XAS5GGF - Piping Plan
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