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EQUIPMENT SUMMARY FORM

1. EQUIPMENT ITEM - Vertical Turbine Pump

2. MANUFACTURER- National Pump Company

3. EQUIPMENT IDENTIFICATION NUMBERS-
OPS-PUM-100, OPS-PUM-100, OPS-PUM-100

4. LOCATION OF EQUIPMENT- Qutfall Pump Station

5. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS)
1. Motor: 3300 Ibs., 2. Discharge Head: 1300 Ibs., 3. Column: 1750 Ibs., 4. Bowl Assembly: 2200 Ibs.

NAMEPLATE DATA -
Horsepower: 150
Amperage: 183
Voltage:_ 460
Service Factor (5.F.) 1.15
Speed- 900RPM
ENC Type- TEEC
Capacity__5100 GPM at 87" Head

Other  N/A
7. MANUFACTURER'S LOCAL REPRESENTATIVE

Name Bruce Akin

Address — 7706 N. 71st Ave Glendale, AZ 85303

Telephone Number - 623-979-3560 ext. 235

8. MAINTENANCE REQUIREMENTS - See Pump Maintenance Tab
See Motor Maintenance Tab

9. LUBRICANT LIST - See Pump Lubricants Tab
See Motor Lubricants Tab

10.  SPARE PARTS (recommendations) - See Pump Spare Parts Tab
See Motor Spare Parts Tab

11. COMMENTS
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EQUIPMENT GENERAL DESCRIPTION

NPC Shop Order Number 849460

Iltem A - Serial Number/s 849460A-1 Thru -3
Customer Tag Number/s OPS-PUM-100 Thru -300

Vertical Turbine Pump (VS1)

Bowl Assembly:
e Model: H24LC — 2 stage
e Bowls: C.1.-Coat (Flanged)
e Suction Bell: C.I.
e Shaft: 2.69” diameter, 416 SS
e |mpellers: Bronze (Keyed)
o Dynamically balanced: 16 W/N
e Dual wear rings (Bowl & impeller): 416 SS / 304 SS
e Bearings: Bismuth Bronze
e Basket strainer: 316 SS
e Fasteners: 316 SS
e Paint/Coating: Exterior — Tnemec 141 High Solid Epoxy

Column Assembly
e 18" Pipe: A53 grade B steel
o Type: Flanged
e Shaft: 1.94”, 416 SS
e Spider retainer: Neoprene
e Bearings: Bronze
e Enclosing tube: 3”, Steel (Schedule 80)
e Shaft coupling: Keyed, 416 SS
e Paint/Coating: Exterior & Interior — Tnemec 141 High Solid Epoxy

Discharge Head
e Type F:18” AWWA Class D (F.F.)
e Fabrication: A36 / A53 grade B steel
e Coupling type: Standard threaded
e QOil Lubrication Assembly: 1-gallon oil reservoir, 115V Solenoid Valve, manual
oil dripper, copper tubing and fittings
e Paint/Coating: Exterior — Sherwin Williams paint per NPC PRO-PAIO1
®
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EQUIPMENT GENERAL DESCRIPTION

Electric Motor:
e NIDEC (US Motors): 150 HP, 900 RPM, 3/60/460, VHS, TEFC

Motor Data:
e OPS-PUM-100:

Catalog#: 6219-J/C3

Model#: 7226-BCB

ID#: U 06 20121843-001 R00 01

Model#: Titan VHS TEFC

e OPS-PUM-200:
Catalog#: 6219-J/C3
Model#: 7226-BCB

ID#: U 06 20121843-001 R 00 02
Model#: Titan VHS TEFC

e OPS-PUM-300:
Catalog#: 6219-J/C3
Model#: 7226-BCB

ID#: U 06 20121843-001 R 00 03
Model#t: Titan VHS TEFC

Spare Parts Lists:

(1) set of tension nut assembly
(1) set of wear rings

(2) bowl wear rings

(2) impeller wear rings

(1) set of bowl bearings

(1) suction bearing

(1) bowl bearing

(1) top bowl bearing w/ o-ring
(1) bowl assembly tube bearing

NATIONAL PUMP
COMPANY
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Company: National Pump Company
Name:
Date: 11/30/2012

Pump:
Size: H24LC (2 stage)

Type: VERT.TURB.ENCLOSED
Synch speed: 900 rpm

Curve: CVH24LC8P6CY
Specific Speeds:

Dimensions:

Vertical Turbine:

Pump Limits:

Temperature: 180 °F
Pressure: 280 psig
Sphere size: 1.5in

---- Data Point ----
Flow: 5100 US gpm
Head: 88.2 ft
Eff: 85.8%
Power: 132 hp
NPSHr: 12 ft

---- Design Curve ----

Shutoff head: 161 ft
Shutoff dP: 69.7 psi
Min flow: 1100 US gpm
BEP: 86.6% @ 5501 US gpm
NOL power:

133 hp @ 4237 US gpm

-- Max Curve --

Max power:

151 hp @ 4475 US gpm

Performance Evaluation:

Flow Speed Head Efficiency Power
US gpm rpm ft % hp
6120 880 68.7 84.4 125
5100 880 88.2 85.8 132
4080 880 104 79.9 133
3060 880 118 67.4 131
2040 880 132 51.4 130

National Pump Selector 10.6.0.0

Head - ft

NPSHr - ft

Pump Data Sheet - National Pump Compan

849460A-PCURVE
GUARANTEE POINT: 5100 GPM, 87 FT, 84% MIN, BOWL
ACCEPTANCE GRADE = 1U

Search Criteria:
Flow: 5100 US gpm
Speed: 880 rpm

Dia: 18.54 in Fluid:

: Water
impeller: H24LC Density: 62.32 Ib/ft®
Ns: 4100 Viscosity: 0.9946 cP
Nss: 9200 NPSHa: —
Suction: -
Discharge: --- Motor:

Standard: NEMA
Enclosure: WP-1

Bowl size: 23.3in
Max lateral: 1.25in
Thrust K factor: 53.8 Ib/ft

NATIONAL PUMP
COMPANY

A GORMAN-RUPP COMPANY

Head: 87 ft

Temperature: 68 °F
Vapor pressure: 0.3391 psi a
Atm pressure: 14.7 psi a

Size: 150 hp
Speed: 900
Frame: 449

Sizing criteria: Max Power on Design Curve

Power: 921 hp
Eye area: 110in?
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NOTES (UNLESS OTHERWISE SPECIFIED): [1] PUMP LIMITS AND PERFORMANCE BASED ON STANDARD
MATERIALS OF CONSTRUCTION. [2] PERFORMANCE SHOWN AS TYPICAL WHICH MEETS HI 14.6-2011 GRADE 1B
TOLERANCES AT THE RATED CONDITION WITHIN THE SELECTION WINDOW.

NPSHr
ft

15
12
10.3
9.51
8.8

Selected from catalog: National Pump Company.60 Vers: 6¢120927
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Company: National Pump Company
Name:
2/20/2013

National Pump Company

Catalog: H24 SPECIAL, Vers 6¢120927
VERT.TURB.ENCLOSED - 900

Size: H24LC 2 stage
Speed: 825 - 880 rpm
Dia: 18.54 in

Curve: CVH24LC8P6CY
Impeller: H24LC

(@

Powered By

PUMP-FLO
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Company: National Pump Company National Pump Company Size: H24LC 2 stage
Name: Catalog: H24 SPECIAL, Vers 6¢120927 Speed: 352 - 880 rpm
2/20/2013 VERT.TURB.ENCLOSED - 900 Dia: 18.54 in Powered By

Curve: CVH24LC8P6CY
Impeller: H24LC
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G eraarertio MOTOR DATA SHEET

oL L S R TR g

MOTOR NUMBER MOTOR / EQUIPMENT NAME
SPECIFICATION NUMBER OF DRIVEN MACHINE 16222 - LOW BOLTAGE MOTORS UP TO 500 HP

NIDEC MOTOR NAMEPLATE DATA
MANUFACTURER  (US MOTORS)MODEL/SERIES | MODEL NO.
FRAME 449TP ENCLOSURE TEFC NEMA DESIGN B
Hp 150 SERVICE FACTOR 1.15 RPM 900 _
INSULATION GLASS F voLTs 460 FULL LOAD AMPs 183
AMBIENT TEMP +40C PHASE 3 NO LOAD AMPs 62.1
DESIGN TEMP Rist "'B" @ 1.0 SF| pgrrz 60 LOCK ROTOR AMPs 1091
INRUSH CODE LETTERC

100 PERCENT LOAD 75 PERCENT LOAD 50 PERCENT LOAD
GUARANTEED MINIMIMUM EFFICIENCIES: 941 o .
GUARANTEED MINIMIMUM POWER FACTOR: o _ .
MAXIMUM SIZE OF POWER FACTOR CORRECTION CAPACITOR: KVAR

ACCESSORIES
MOTOR WINDING HEATER 115 voLTs 288 WATTS

WINDING THERMAL PROTECTION
WINDING TEMP SWITCHES (YES/NO) YES - THERMOSTATS N/C

RTD: TYPE BEARING - 100 OHM QUANTITY PER PHASE N/A # OF WIRES 3

NOMINAL RESISTANCE NOMINAL TEMP COEFFICIENT
RECOMMENDED ALARM 120 DEGREES CELSIUS RECOMMENDED TRIP 130 DEGREES CELSIUS

SPECIAL APPLICATIONS
INVERTER DUTY* (YES/NO) YES PART WINDING (YES/NO)NQ _ WYE - DELTA (YES/NO)NO
2 SPEED, 1 WINDING (YES/NQ) NO 2 SPEED, 2 WINDING (YESNO) NO
AREA CLASSIFICATION:
CLASS _ DIVISION , GROUP TEMP CODE
* Conforms to NEMA MG-1 Part 31,
END OF SECTION.
December 2011 16222-9 6918811

pw./Garollo/Documents/Client/CA/Turkock8918B11/S pecifications/16222 (FINAL )


brucet
Text Box

brucet
Text Box
NIDEC
(US MOTORS)

brucet
Text Box

brucet
Text Box
449TP

brucet
Text Box
150

brucet
Text Box
TEFC

brucet
Text Box
1.15

brucet
Text Box
B

brucet
Text Box
900

brucet
Text Box
F

brucet
Text Box
+40C

brucet
Text Box
"B" @ 1.0 SF

brucet
Text Box
460

brucet
Text Box
3

brucet
Text Box
60

brucet
Text Box
183

brucet
Text Box
62.1

brucet
Text Box
1091

brucet
Text Box
G

brucet
Text Box
94.1

brucet
Text Box
115

brucet
Text Box
288

brucet
Text Box
N/A

brucet
Text Box
BEARING - 100 OHM

brucet
Text Box
3

brucet
Text Box
YES - THERMOSTATS N/C

brucet
Text Box
120

brucet
Text Box
130

brucet
Text Box
YES

brucet
Text Box
NO

brucet
Text Box
NO

brucet
Text Box
NO

brucet
Text Box
NO

brucet
Text Box
16222 - LOW BOLTAGE MOTORS UP TO 500 HP


SECTION 2

NPC ENGINEERING DRAWINGS

NATIONAL PUMP
COMPANY

FRQ-E15.0 A GORMAN-RUPP COMPANY



4 | 3 4 2 | 1
A eATION VERTICAL TURBINE PUMP WITH 'F'
~——0 35.00 —=
OF 1-GALLON - DISCHARGE HEAD & ROUND BASE

OIL RESERVOIR

)

[ 40.00
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/z\
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|
21.38
—
(o] (o)
1/2 NPT
50.00 3/4 NPT |
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{ .
} {
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OPENING IN
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T_,___T @23.00
120.00 MAX
(10" |
231.00
(19.25')
N 48.00 MIN.
SUBMERGENCE
—= ~(323.25
16i00 @

FOR PRESSURE GAUGE
18" AWWA CL. D (F.F.)

CUSTOMER: SIERRA MOUNTAIN

CUSTOMER PO#: WQCF-6859

PROJECT: CITY OF TURLOCK

EQUIPMENT TAG#: OPS-PUM-100,-200,-300

FURNISHED BY: NATIONAL PUMP COMPANY

SALES ORDER #: 849460

QUANTITY: 3

PUMP SERIAL #: 849460A-1,-2,-3

MOTOR DATA

POWER: 150 HP PHASE: 3 CYCLE: 60 VOLTS: 460

SPEED: 900 RPM MFG: NIDEC

TYPE: VHS  EFFICIENCY: PREMIUM

BD: 24.50"

ENCLOSURE: TEFC

SERVICE FACTOR: 1.15 COUPLING: NRR
MOTOR TO PUMP COUPLING: RIGID FLANGE
DISCHARGE HEAD

DISCHARGE HEAD: FABRICATED, TYPE-F

DISCHARGE FLANGE: 18" AWWA CL. D (F.F.) SLIP-ON

COLUMN ASSEMBLY
COLUMN SIZE: 18" x 0.38 WALL TYPE: FLANGED
@ TUBE SIZE: 3.50" R/H SHAFT SIZE: 1.94"
BOWL ASSEMBLY
MODEL: H24LC STAGES: 2
FLOW: 5100 GPM HEAD: 87 FT
LIQUID: WATER SPEC GR: 1.00
COLUMN SIZE: 18" LINESHAFT: 1.94"
MATERIALS

DISCHARGE HEAD: A36 / A53 GR B STEEL

COLUMN PIPE: A 53 GR B (FLANGED)

BOWL BEARINGS: BRZ™ ™\

LINE SHAFT: 416 SS(_A ) BOWL SHAFT: 416 SS

LINE SHAFT BEARING-BRZ ~

SHAFT COUPLINGS: 416 SS( B )

BOWL: C.I.-COAT _ SUCTION-BEL: C.I.

BOWL WEAR RING: 416 SS

IMPELLER WEAR RING: 304 SS

IMPELLERS: BRZ

DYNAMICALLY BALANECED: 16 W/N

IMPELLER KEYS: 416 SS(_ A )

FASTENERS: 316 SS N

BASKET STRAINER: 316 SS

APPROXIMATE WEIGHTS LBS
MOTOR: 3300
DISCHARGE HEAD 1300
COLUMN 1750
BOWL ASSEMBLY 2200
TOTAL 8550

NOTES (UNLESS OTHERWISE SPECIFIED):

1. PUMPS BUILT IN ACCORDANCE WITH HI STANDARDS
2. NON-WITNESS TESTING AS FOLLOWS:

- HYDROSTATIC TEST: BOWLS AND DISCHARGE HEAD
3. WITNESSED TESTING AS FOLLOWS:

- PERFORMANCE TEST (BOWL ASSEMBLY ONLY)
4. ANALYSIS AS FOLLOWS (PER API 610):

LATERAL AND TORSIONAL ANALYSIS

5. PAINT WITH STANDARD SHERWIN WILLIAMS PAINT PER

PRO-PAIO1 AS FOLLOWS:
- EXTERIOR SURFACE OF DISCHARGE HEAD

6. COAT WITH TNEMEC 141 HIGH SOLIDS EPOXY AS FOLLOWS:

- INTERIOR SURFACE OF COLUMN ASSEMBLY

- EXTERIOR SURFACE OF BOWL ASSEMBLY & COLUMN ASSY.

- 323.75 Teoniiomeso | NATIONAL PUMP COMPANY N
2 LTS SR e GLENDALE, ARIZONA, USA
" ;?Mgﬁ\gdggs;\r;écmomgasg APPROVALS DATE DESCRIPTION: DRAWING NO.
g |UPDATED PER APPROVED SUBMITTAL [ 505013 | agT  |limi. meel™™ MP [mmmn stc{fcszé}%"}r%E 849460AGA
NOTES B o Y [ B SHEET:
A UPDATED PER SUBMITTAL COMMENTS 2/21/2013 ABT [FATeRAC APPROVED: GA DRAWING  [5 COD]I-E: ) OF 1
BY DARREN BAUNE DATED 1/31/2013 AS NOTED 1o wemmenee oo ——— [ e i
REY DESCRIPTION DATE | APPROVED e 1™
REVISION HISTORY rMACHINED INCHES JWRITTEN PERMISSION OF NATIONAL PUMP COMPANY.
4 I 3 2 I 1




SHAFT

SHAFT KEY

KEYED LINE SHAFT COUPLING

THRUST STUD

SHAFT KEY

UNLESS OTHERWISE SPECIFIED:
1. REMOVE ALL DURRS AND
SHARP EDGES .010 - .020
2. FILLETS .020 R MAX

RETAINING RING

SET SCREWS

RETAINING RING

NATIONAL PUMP COMPANY
GLENDALE, ARIZONA, USA

3. CUT OR MACHINED SURFACE! RSO SRATTING NG
TO HAVE .063 MICROFINISH :
APPROVALS DATE | )
4. DIMENSIONS ARE IN INCHES
it gl et KEYED LINE SHAFT 84946071 SCA
FRACTIONS DECIMAL ANGLES ABT 2/20/2013
£1/32 XX £02 230" [ COU PLI NG
XXX £.010 CHECKED: SHEET: 1 OF 1
[MATERTAL: APPROVED: CAD CODE:
KEYED COUPLING
CROSS REFERENCE _JSCALE: DRAWING ARE PROPERTY OF NATIONAL FUMP COMPANY
WEIGHTS | LBS | KGS EXCEPT FOR RIGHTS EXPRESSLY GRANTED BY CONTRACT.
" THIS DRAWING MAY NOT IN WHOLE OR IN PART BE
CASTING DIMENSIONS: DUPLICATED OR USED FOR MANUFACTURE WITHOUT
rMACHINED INCHES JWRITTEN PERMISSION OF NATIONAL PUMP COMPANY.

1
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PRODUCT LUBRICATED BOWL ASSEMBLY
ENCLOSED LINESHAFT CONSTRUCTION

BEARING
BRONZE - C844

0

7

BOWL SHAFT
/ 416 SS

BOWL ADAPTER TUBE
HEX HEAD CAP SCREW WA D.I
316 SS 1T
n_n L0 nn
L BAT BEARING
BRONZE - C89835
DISCHARGE CASE
FAB. STEEL
| \\ /
\
TOP BOWL BEARING
BRONZE - C89835
H24LC IMPELLERS @
H24 BOWL j . BRONZE - C876
C.1.-COAT vd /
IMPELLER KEYS
BOWL BEARING 416 SS
BRONZE - C89835
SAND COLLAR DUAL WEAR RINGS
BRONZE - C89835 IMEPLLER 304 SS
\ BOWL 416 SS
SUCTION BELL SUCTION BEARING
C.L BRONZE - C89835
BASKET STRAINER
(WITH ANTI-VORTEX PLATES)
316 SS
EQ TAG No: OPS-PUM-100,-200,-300
@ PIPE PLUG —Rs NATIONAL PUMP COMPANY N
M. IRON 2 T ORI e GLENDALE, ARIZONA, USA
TO HAVE .063 MICROFINISH DESCRIPTION: DRAWING NO.
e T BT BOWL SECTIONAL: |849460ABASEC
S e H24LC-2 STAGE ey
A |ADDED MAT'L CLARIFICATIONS 2/20/2013 ABT TATERTAC CEa NPC SO# 849460 ey
ADDED SAND COLLAR & PIPE PLUG AS NOTED CROSS REFERENCE SCALI::N_I_S Egi\zgséG:RféNP%gggﬁylgEONm/I\g’Iﬂt g&'ﬁ%@;ﬁm\(wﬁ
REV DESCRIPTION DATE | APPROVED Formref e
REVISION HISTORY rMACHINED INCHES JWRITTEN PERMISSION OF NATIONAL PUMP COMPANY.
4 | 3 2 | 1
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NOTES (UNLESS OTHERWISE SPECIFIED):

1. THIS TYPE OF CONSTRUCTION IS SHOWN IN HI 2.1-2.2-2008 IN
FIGURES 2.1.3.2a & 2.1.3.2b

2. THE IMPELLER THRUST COLLAR IS A SPLIT RING WHICH IS
HELD IN PLACE BY CAP SCREWS. THIS PREVENTS THE IMPELLER
FROM MOVING AXIALLY ON THE SHAFT.

BOWL SHAFT

CAP SCREW IMPELLER THRUST COLLAR

IMPELLER

IMPELLER KEY

1 RENOVE ALL DURRS AND NATIONAL PUMP COMPANY N
SHARP EDGES .010 - .020
S B sl GLENDALE, ARIZONA, USA 1 F8 3
TO HAVE .063 MICROFINISH APPROVALS DATE : .
4. DIMENSIONS ARE.IN INCHES IM PELLER DOU BLE
[racron St maes ™ ABT] 220013 B49460ZKEYA
1132 XX 202 430 |r— KEYED
XXX £.010 (CHECKED: SHEET: 1 OF 1
[MATERTAL: APPROVED: CO N STRUCTIO N CAD CODE:
849460ZKEYA.i
CROSS REFERENCE  |SCALE: THE DESIGN AND OTHER INFORMATION CONTAanaErE?IN THIS
WETGHTS | 165 [XGs EXCEPT FOR RICHTS EXPRESSLY GRANTED BY CONTRACT.
CRSTING DIENSIONS: [ CUAMG MY NOT W hLE QL NPT
rMACHIN ED INCHES JWRITTEN PERMISSION OF NATIONAL PUMP COMPANY.

2 4& 1
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FABRICATED DISCHARGE HEAD ASSEMBLY
OPEN LINESHAFT CONSTRUCTION
(SHORT RADIUS ELBOW)

TYPE-F DISCHARGE HEAD
A36 / A53 GR B STEEL

B ) N
% 4 A\
| /
IS
WATER SLINGER = /
RUBBER ’
Nk
TENSION BEARING N Y,
BRONZE - C844 _
//g -]
3/4 NPT - IE\Q., /

\
f/

STANDARD COUPLING
1215 STEEL

LOCK NUT

DUCTILE IRON

TENSION NUT

DUCTILE IRON

/

y/4

\O-RING

BUNA

~— DISCHARGE FLANGE
18" AWWA CL. D (F.F.)

SLIP-ON

3

et

OIL TUBE (RH)/

A 53 GR B STEEL

NOTES:

1. 1/2 NPT ON DISCHARGE FOR PRESSURE GUAGE. (NOT SHOWN)

\ LINE SHAFT

416 SS

\SOLE PLATE

STEEL

TAG #: OPS-PUM-100,-200,-300,-400
NATIONAL PUMP COMPANY
GLENDALE, ARIZONA, USA

UNLESS OTHERWISE SPECIFIED:

1. REMOVE ALL DURRS AND
SHARP EDGES .010 - .020

2. FILLETS .020 R MAX

3. CUT OR MACHINED SURFACE!
TO HAVE .063 MICROFINISH

4. DIMENSIONS ARE IN INCHES

0

APPROVALS

DATE

DESCRIPTION:

TYPE-F DISCHARGE

DRAWING NO.

2. 3/4 NPT ON DISCHARGE HEAD FOR VENT. ST s M P | /202002 8494602DHSEC
Sp 2 0 HEAD SECTION | TOFT
a |UPDATED PER SUBMITTAL COMMENTS |, ) )5 AT [FEE TS NPC SO# 849460 [opcome-
BY DARREN BAUNE DATED 1/31/2013 AS NOTED 1o wemmenee oo ——— [ e el
REV DRI DATE | APPROVED fée 1=
REVISION HISTORY rMACHINED INCHES JWRITTEN PERMISSION OF NATIONAL PUMP COMPANY.
4 | 3 2 | 1




7706 North 71st Ave

NATIONAL PUMP
COMPANY ?2? 2623; 979-2177

A GORMAN-RUPP COMPANY

CERTIFIED BILL OF MATERIALS
AND RECOMMENDED SPARE PARTS

CUSTOMER NAME: SIERRA MOUNTAIN
CUSTOMER PO# WQCF-6859
END USER:
PROJECT NAME: CITY OF TURLOCK
SITE LOCATION:
EQUIPMENT DESCRIPTION: TERTIARY EFFLUENT
EQUIPMENT TAG# OPS-PUM-100 THUR -300
SALES ORDER# 849460A
PUMP MODEL: H24LC-2 STAGE
EQUIPMENT S/N: 849460A-1 THRU -3

RECOMMENDED
SPARE PARTS
[a
:') 4 e
S| s
REV | ITEM |PIN QTY | UM |DESCRIPTION MAT'L s Z -
849460A-A01 1 EA |MOTOR: US, 150HP, 900RPM, VHS -
849460ZDH 1 EA |DISCHARGE HEAD, TYPE-F: 18" AWWA CLD F.F. FAB STL
EXP0198000670 4 EA |HEXHEAD CAP SCREW: 0.63-11 X 1.75LG GR5
849460ZSP 1 EA |SOLE PLATE: 40.00 SQ X 1.00 THK STL
849460Z-H08 4 EA |WASHER, FLAT: 1.313ID X 2.50 OD X 0.16 THK 316SS
849460Z-H09 4 EA |HEX HEAD CAP SCREW: 1.25-7 X3.00 LG 316SS
849460Z-C01 1 EA |COUPLING, RIGID FLANGE: 1.94-10 LH X 1.94-10 LH STL
849460ZBRGTEN 1 EA |BEARING, TENSION: 3.50 R/H X 1.94, NPC/PEER BRZ
08Y0010500 1 EA |NUT, TENSION: 3.50 R/H NPC/PEER DI
08Y0010502 1 EA |NUT, LOCK: 3.50 R/H NPC/PEER Cl
EXP0198004070-SS 1 EA |SET SCREW: 0.25-20 X 0.38 LG SS
EXP0198000410-SS 4 EA |HEX HEAD CAP SCREW: 0.50-13 X1.50 LG 316SS
EXP0158000620 1 EA |O-RING: 0.103 X 4.487, #157 BUNA 1 1
EXP0158000470 1 EA |O-RING: 0.210 X 3.475, #341 BUNA 1 1
EXP0038000000 3 EA |FITING, ADAPTER: 0.13 NPT X 0.25 TUBE BRASS
EXP0168000020 1 EA |PIPE PLUG: 0.13 NPT M IRON
22Y1000616 1 EA |WATER SLINGER: 1.94 SHAFT RUBBER 1 1
849460Z-H06 12 EA |WASHER, FLAT: 1.188 ID X 2.25 OD X 0.14 THK 316SS
849460Z-H07 12 EA |HEX HEAD CAP SCREW: 1.13-7 X2.50 LG 316SS
849460AHS 1 EA |SHAFT, HEAD: 1.94-10-LH X 68.38 LG 416SS
25Y0210605-10 1 EA |NUT, HEAD: 1.94-10-LH BRZ
0078009060 1 EA |KEY, GIB: 0.50 X 3.00 LG STL
EXP0198003060 1 EA |SCREW: 0.25-20 X2.25LG GR5
EXP0168000240 2 EA |PIPE PLUG: 0.75 NPT M IRON
31Y0020011 1 EA |OIL POT: 1 GAL W/ NPC LOGO AL
31Y0080000 1 EA |VALVE, SOLENOID: 115V, 0.13 NPT
31Y0130000 1 EA |OIL DRIPPER
31Y0140000 36 IN |TUBE: 0.25 OD COPPER
EXP0148005050 1 EA |NAMEPLATE: DISCHARGE HEAD SS
EXP0198005520 4 EA |DRIVE SCREW: #6 X 0.38 LG SS
849460ZCFT 1 EA |COLUMN, FLANGE: 18.00 X 0.38 X 84.50 LG FAB STL
849460ZCFB 1 EA |COLUMN, FLANGE: 18.00 X 0.38 X 60.00 LG FAB STL
849460ZTT 1 EA |ENCLOSING TUBE: 3.50 R/H X 42.75 LG, NPC/PEER STL

1/15/2014 3:04 PM
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7706 North 71st Ave

NATIONAL PUMP
COMPANY ?2? 2623; 979-2177

A GORMAN-RUPP COMPANY

CERTIFIED BILL OF MATERIALS
AND RECOMMENDED SPARE PARTS

CUSTOMER NAME: SIERRA MOUNTAIN
CUSTOMER PO# WQCF-6859
END USER:
PROJECT NAME: CITY OF TURLOCK
SITE LOCATION:
EQUIPMENT DESCRIPTION: TERTIARY EFFLUENT
EQUIPMENT TAG# OPS-PUM-100 THUR -300
SALES ORDER# 849460A
PUMP MODEL: H24LC-2 STAGE
EQUIPMENT S/N: 849460A-1 THRU -3

RECOMMENDED
SPARE PARTS
[a
:') 4 e
S| s
REV | ITEM |PIN QTY | UM |DESCRIPTION MAT'L s Z -
05T0500010 2 EA |ENCLOSING TUBE: 3.50 R/H X 60.00 LG, NPC/PEER STL
849460ZBRGLS 2 EA |BEARING, ENCLOSED LINE SHAFT: 3.50 R/H X 1.94 BRZ
849460ZTS 1 EA |SHAFT, TOP: 1.94 X 170.00 LG 416SS
849460ZLSC 1 EA |COUPLING, LINE SHAFT: 1.94 KEYED 416SS
EXP0188001940-SS 2 EA |RETAINING RING: 1.94 SHAFT, 2-TURN SS
849460ZSTUD1 1 EA |STUD: 1.13-7 X2.50 LG 316SS
849460ZKEYLS 2 EA |KEY, LINE SHAFT: 0.50 SQ X 3.00 LG 416SS
EXP0198004050-SS 4 EA |SET SCREW: 0.38-16 X 0.50 LG SS
849460Z-H04 24 EA |HEX HEAD CAP SCREW: 1.13-7 X4.50 LG 316SS
849460Z-H05 24 EA |NUT, HEX: 1.13-7 316SS
849460Z-H06 48 EA |WASHER, FLAT: 1.188ID X 2.25 OD X 0.14 THK 316SS
849460ZBS 1 EA |SHAFT, BOWL: H24-2STG O/L KEYED 416SS
849460ZBAT 1 EA |BOWL ADAPTER TUBE (BAT): H24 X 3.50 R/H STL
849460ZBRGLS 1 EA |BEARING, ENCLOSED LINE SHAFT: 3.50 R/H X 1.94 BRZ
849460ZBRGBAT 1 EA |BEARING, SLEEVE: 2.69 X 3.38 X5.13 LG BRZ 1
849460ZDC 1 EA |DISCHARGE CASE: H24 FAB STL
24H100-011 1 EA |BOWL, M/C: H24 CI/COAT
EXP0158000480 2 EA |O-RING: 0.210 X 19.250 BUNA 2
849460ZBRGTB 1 EA |BEARING, TOP BOWL: 2.69 X 3.38 X 12.00 LG BRZ 1
849460Z-J01 1 EA |O-RING: 0.139 X 3.109 ID, #235 BUNA 1
849460AIBWR 1 EA |BOWL, MOD: H24 W/ WEAR RING CI/COAT
02X0090005 1 EA |BEARING, SLEEVE: 2.69 X 3.38 X6.69 LG BRZ 1
849460ZWRB 2 EA |WEAR RING, BOWL: H24 416SS 2
849460AIM 2 EA |IMPELLER, MOD: H24LC W/ WEAR RING BRZ
01X0110909 2 EA |IMPELLER THRUST COLLAR: 2.69 SHAFT 416SS
849460ZIKEY 2 EA |KEY, IMPELLER: 0.63 SQ X5.69 LG 416SS
849460Z-H02 12 EA |SOCKET HEAD CAP SCREW: 0.50-13 X 1.00 LG 316SS
849460ZWRI 2 EA |WEAR RING, IMPELLER: H24 304SS 2
849460ZSBWR 1 EA |SUCTION BELL, MOD: H24 W/ WEAR RING & PIPE PLUG Cl
849460ZSDC 1 EA |SAND COLLAR: 2.69 SHAFT BRZ
EXP0198004065-SS 2 EA |SET SCREW: 0.25-20 X 0.25LG 316SS
02X0090105 1 EA |BEARING, SLEEVE: 2.69 X 3.38 X 8.00 LG BRZ 1
849460Z-D01 1 EA |PIPE PLUG: 3.50 NPT M IRON
849460ZBST 1 EA |STRAINER, BASKET: H24 ANTI-VORTEX 316SS

1/15/2014 3:04 PM
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® 7706 North 71st Ave

NATIONAL PUMP _Glendale, AZ. 85303
COMPANY P 2623; 979-2177

A GORMAN-RUPP COMPANY

CERTIFIED BILL OF MATERIALS
AND RECOMMENDED SPARE PARTS

CUSTOMER NAME: SIERRA MOUNTAIN
CUSTOMER PO# WQCF-6859
END USER:
PROJECT NAME: CITY OF TURLOCK
SITE LOCATION:
EQUIPMENT DESCRIPTION: TERTIARY EFFLUENT
EQUIPMENT TAG# OPS-PUM-100 THUR -300
SALES ORDER# 849460A
PUMP MODEL: H24LC-2 STAGE
EQUIPMENT S/N: 849460A-1 THRU -3

RECOMMENDED
SPARE PARTS
[a
:') 4 e
'—
REV | ITEM |PIN QTY | uM [DEScRIPTION MAT'L 5 Z a
EXP0198000125-SS 4 | EA |HEXHEAD CAP SCREW: 0.38-16 X 1.00 LG 316SS
849460Z-HO1 48 | EA |HEXHEAD CAP SCREW: 0.88-9 X 2.50 LG 316SS
EXP0148005010 1 EA |NAMEPLATE: BOWL ASSEMBLY SS
EXP0198005520 4 | EA |DRIVE SCREW: #6 X 0.38 LG SS
NOTES:
1. PLEASE CONSULT THE FACTORY FOR CURRENT PRICING.
2. NOT ALL ITEMS ARE ILLUSTRATED ON THE SECTIONAL DRAWING(S).
REVISION HISTORY
REV| BY |DATE DESCRIPTION
0 | ABT [1/15/2014 INITIAL RELEASE
1/15/2014 3:04 PM
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7706 North 71st Ave

NATIONAL PUMP
COMPANY Iggi 2623; 979-2177

TAGGING FORM

[ . | SALES ORDER¥# 849460
i P QTY: 3
i CUSTOMER NAME: SIERRA MOUNTAIN
i CUSTOMER PO# WQCF-6859
3 PROJECT NAME: CITY OF TURLOCK
! EQUIPMENT DESC.: TERTIARY EFFLUENT
I SERIAL NO. 849460A-1
| HEAD MODEL  TYPEF: 18" AWWACLDFF. | HEAD MODEL: TYPE F: 18" AWWA CL D F.F.
| PUMPMODEL  n2ac | STG| 2 | PUMP MODEL: H24LC
| 6PM st | TDH| &7 | BHP| 132 | # STAGES: 2
i TAG#OPS-PUM-100 | FLOW: —5100 GPM
\ HEAD: 87 FT
sS ST - POWER: 132 HP
STANDARD DISCHARGE HEAD TAG NOTE LINE TEXT
(P/N: EXP0148005050) CUSTOMER PO# NO
TAG# YES
AWWA E103 NO
OTHER: NO
BOWL: H24
IMPELLER: LC
TRIM: 18.13 IN

ROOT S/N: 849460A

SIN TAGH
11849460A-1 OPS-PUM-100
2[849460A2 OPS-PUM-200
3[849460A-3 OPS-PUM-300
® ®
BOWL ASSEMBLY TAG
(P/N: EXP0148005010)
REVISION HISTORY
REV BY DATE DESCRIPTION
A ABT 712012013 CHANGE FLANGE FROM 150% TO AWWA CL D
B AW 1172072013 |UPDATED IMPELLER TRIM INFORMATION

FRQ-E06.1 STD TAG 1/15/2014 3:19 PM



SECTION 3
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NIDEC MOTOR CORPORATION

8050 WEST FLORISSANT AVE.
ST. LOUIS, MO 63136

DATE: 12/5/2012 P.O. NO.: 84946A-1
Order/Line NO.: 20121843 SO 100
TO: NATIONAL PUMP COMPANY
7706 North 71st Avenue
Glendale, AZ, 85303-1703
ATTN: JOE MOONEY

Model Number: NA REVISIONS:
Catalog Number: (NONE)
Titan VHS TEFC

CONF,MOTOR, TITAN VHS TEFC

ALL DOCUMENTS HEREIN ARE CONSIDERED CERTIFIED BY NIDEC MOTOR CORPORATION.
THANK YOU FOR YOUR ORDER AND THE OPPORTUNITY TO SERVE YOU.

Features:

HOLD PRODUCTION

HOrsepower .............. 00150.00~00000.00 ~ Kw: 111.9
Enclosure ........cooo... TEFC

POlES iiiiiiiiiiiannnn 08~00 ~ RPM: 900~0

Frame Size .............. 449~TP
Phase/Frequency/Voltage.. 3~060~460 ~ Random Wound
Service Factor .......... 1.15

Insulation Class ........ Class "F" ~ VPI-2000
Altitude In Feet (Max) .. 3300 Ft. (1000 M)

Ambient In Degree C (Max) +40 C

Efficiency Class ........ Premium Efficiency
Application ............. Vertical Centrifugal Pump
Customer Part Number ....

Base Diameter (Inches) ....... 24.5

Coupling SiZe ..vewveeeennnnnn 1-15/16" Bore, 1/2" Key
NRR/SRC/Bolted Coupling ...... Non-Reverse Ratchet
Steady Bushing ............... Steady Bushing Not Requested
Pricebook Thrust Value (lbs).. 13250

Customer Down Thrust (lbs) ... 5600

Customer Shutoff Thrust (lbs).

Up Thrust (lbs) .............. 30%

Momentary Up Thrust
Inverter Duty Rating:

Load Type (Base Hz & Below) .. Variable Torque

Speed Range (Base Hz & Below). 5:1

Temperature Rise (Sine Wave): "B" Rise @ 1.0 SF (Resist)
KVA Code Letter ......... "G"

Starting Method ......... Direct-On-Line Start

Duty Cycle ... Continuous Duty

Sound Level Value (dBa).. 85 dBa @ 1M Sound Pressure
Load Inertia (lb-ft2): NEMA ~ NEMA Inertia: 3456.00 ~ 1.00
Number Of Starts Per Hour: NEMA

Motor Type Code ............ JUET

Rotor Inertia (LB-FT?) 150. LB-FT?
Qty. of Bearings PE (Shaft) 1

Qty. of Bearings SE (OPP) 1

Bearing Number PE (Shaft) 6219-J/C3
Bearing Number SE (OPP) 7226 BCB

Nidec trademarks followed by the ® symbol are registered with the U.S. Patent and Trademark Office.
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NIDEC MOTOR CORPORATION

8050 WEST FLORISSANT AVE.
ST. LOUIS, MO 63136

DATE: 12/5/2012 P.O. NO.: 84946A
Order/Line NO.: 20121843 SO 100

TO: NATIONAL PUMP COMPANY
7706 North 71st Avenue
Glendale, AZ, 85303-1703

ATTN: JOE MOONEY

Model Number: NA REVISIONS:
Catalog Number: (NONE)
Titan VHS TEFC

CONF,MOTOR, TITAN VHS TEFC

ALL DOCUMENTS HEREIN ARE CONSIDERED CERTIFIED BY NIDEC MOTOR CORPORATION.
THANK YOU FOR YOUR ORDER AND THE OPPORTUNITY TO SERVE YOU.
Accessories:
60,000 Hours L-10 Bearing Life
Inpro MGS Ground Seal
Brass Drain - Lower Bracket
Counter CW Rotation FODE
Ground Lug In Conduit Box
Insul. Bearing - Upper Bracket
115 Volt Space Heaters
Stainless Steel Hardware
Brg RTD-100 Ohm,3 Ld TCR.00385
Short End (Upper) Bearing
Thermostats - Normally Closed

Conduit Box Information: ~ Size 2 Conduit Box-Cast Iron
Conduit Opening Size (AA) .. 3.5" NPT

1 Conduit Opening ~ Bottom Of Conduit Box

Lead Positioning Gasket

Q-1 Accessory Outlet Box ~ Opposite Side of Main O/B
3/4"™ NPT Conduit Opening

PMC/Beta 440S-R Vib. Switch

Q-1 Upper/Short End Bracket

Std. Mounting Position

No Vib Detect On Lower/PE Brk

Test Requirements:

Complete Initial Test-Unwit.

USE THE DATA PROVIDED BELOW TO SELECT THE APPROPRIATE DIMENSION PRINT

Horsepower 150
Pole(s) 08
Voltage(s) 460
Frame Size 449TP
Outlet Box AF 8.06
Outlet Box AA 3.5
Accessory Outlet Box DM 0.75

Nidec trademarks followed by the ® symbol are registered with the U.S. Patent and Trademark Office.



NAMEPLATE DATA

CATALOG NUMBER: NAMEPLATE PART #: [ 422707006 |
MODEL e W TYPE ENCL
SHAFT OPP
END BRG ( 6219-J/C3-QTY 1 | END BRG ( 7226 BCB-QTY 1 |
PH "}\"MAE 40C ID# I (ref: Order#: 20121843, Type: SO, Line#: 100) |
INSUL Asm.
OLASS Pos ury | OONT |
HP BEe=——= RPM e P RPM
VOLTS 460 VOLTS
FL FL
AP AVPS
SF SF
ops 200 Je=—= AVPS
SF DESIGN CODE - MiFNOM = DEKS)ISN =1 ————
NEMA NOM NOM . = =
A=l o Kilowatt EFAOENCY "
GUARANTEED MAX LARAN =S — R
EFFICIENCY 941 KVAR =—=— EFFICIENCY KVAR
UL DATA (IF APPLICABLE):
DIVISION CLASS | GROUP |
TEMP CODE CLASS i GROUP Il
VFD DATA (IF APPLICABLE):
VOLTS ( 460 |
AMPS ( 192.2 |
TORQUE 1 | 883.1LBFT [ TORQUE 2
VFD LOAD TYPE 1 ( VT/PAWM I VFD LOAD TYPE 2
VFD HERTZ RANGE 1 ( 1260 I VFD HERTZ RANGE 2
VFD SPEED RANGE 1 ( 180-900 I VFD SPEED RANGE 2
SERVICE FACTOR ( 1.00 I FL SLIP
NO. POLES MAGNETIZING AMPS
VECTOR MAX RPM Encoder PPR
Radians/ Seconds Encoder Volts
TEAO DATA (IF APPLICABLE):
HP (NROVER) === HP (AROVERMIS) === RPM(AROVER) ==y "M (Q'/E)OVER e

FPM AIRVELOCITY

[
FPM AIR VELOCITY WS

[

FPMAIR VELOCITY |———"—

SEC



ADDITIONAL NAMEPLATE DATA:

Decal / Plate WD=499495 Customer PN
Notes Non Rev Ratchet NRR
Max Temp Rise 80C RISE/RES@1.00SF OPP/Upper Gil Cap 22 QT/20.8 L
Themal (WDG) OVER TEMP PROT 2 SHAFT/Lower Gil Cap GREASE
Altitude
Regulatory Notes Regulatory Compliance
COS Marine Duty
Balance 0.06 IN'SEC Arctic Duty
3/4 Load Eff. 95.7 Inrush Limit
Motor Weight (LBS) 3400 Direction of Rotation
Sound Level 85 DBA @ 1M Special Note 1
Vertical Thrust (LBS) 13250 Special Note 2
Thrust Percentage 100% HT Special Note 3
Bearing Life 60K Special Note 4
Starting Method Special Note 5
Number of Starts Special Note 6
200/208V 60Hz Max Amps SHMax. Temp.
190V 50 hz Max Amps SH Voltage SHVOLTS=115V
380V 50 Hz Max Amps SH Watts SHWATTS=288W
NEMA Inertia Load Inertia
Sumpheater Voltage Sumpheater Wattage
Special Accessory Note 1 BEARING SET POINTS Special Accessory Note 16
Special Accessory Note 2 ALARM= 120C Special Accessory Note 17 AFFIX NP 915592
Special Accessory Note 3 SHUTDOWN= 130C Special Accessory Note 18
Special Accessory Note 4 Special Accessory Note 19
Special Accessory Note 5 Special Accessory Note 20
Special Accessory Note 6 Special Accessory Note 21
Special Accessory Note 7 Special Accessory Note 22
Special Accessory Note 8 Special Accessory Note 23
Special Accessory Note 9 Special Accessory Note 24
Special Accessory Note 10 Special Accessory Note 25
Special Accessory Note 11 Special Accessory Note 26
Special Accessory Note 12 Special Accessory Note 27
Special Accessory Note 13 Special Accessory Note 28
Special Accessory Note 14 Special Accessory Note 29
Special Accessory Note 15 Special Accessory Note 30
NIDEC MOTOR CORPORATION
ST.LOUIS, MO
TYPICAL NAMEPLATE DATA
ACTUAL MOTOR NAMEPLATE LAYOUT MAY VARY
SOME FIELDS MAY BE OMITTED

Nidec trademarks followed by the ® symbol are registered with the U.S. Patent and Trademark Office.




MOTOR PERFORMANCE

MODEL NO. CATALOGNO. PHASE TYPE RAME
NA NA 3 JUEI 449TP
EPEE
VP 97376
HP: 150
POLES: 8
\VOLTS: 460
HZ: 60
ISERVICE FACTOR: 1.15
EFFICIENCY (%):
SF. 94.9
FULL 95
3/4 95.7
1/2 95.2
1/4 92.6
POWER FACTOR (%):
SF. 81.3
FULL 81
3/4 78.5
1/2 70.9
1/4 50.6
NO LOAD 3.8
LOCKED ROTOR 21.6
AVPS:
SF. 209
FULL 183
3/4 140
1/2 104
1/4 75
NO LOAD 62.1
LOCKED ROTOR 1091
NEMA CODE LETTER G
NEMADESIGN LETTER B
FULL LOAD RPM 890
NEMANOMNAL EFFICIENCY (%) 95
GUARANTEED EFFICIENCY (%) 94.1
MAX KVAR 42 .1
AVBIENT (°C) 40
IALTITUDE (FASL) 3300
SAFE STALL TIME-HOT (SEC) 30
ISOUND PRESSURE (DBA @ 1M) 85
TORQUES:
BREAKDOWN{% F.L.} 200
LOCKED ROTOR{% F.L.} 120
FULL LOAD{LB-FT} 883.1
The Above Data Is Typical, Sinewave Power Unless Noted Otherwise
NIDEC MOTOR CORPORATION
ST.LOUIS, MO

Nidec trademarks followed by the ® symbol are registered with the U.S. Patent and Trademark Office.



@ 499495

Motor Wiring Diagram

T1
T1
or
T3 N
DELTA T2 T3 WYE
Connection Connection
e N

LEAD CONNECTION

T

Line
Each lead may consist of one or more cables having the
same lead number.
499495

o /

To reverse direction of rotation interchange connections L1 and L2.

Each lead may be comprised of one or more cables.
Each cable will be marked with the appropriate lead number.

EFFECTIVE: 2/27/96

SUPERCEDES: X736618, 96441, 179879, 284138
Connection Plate: 499495

Connection Decal: 912113

T2




THERMOSTATS

1. MOTOR IS EQUIPPED WITH QTY-3 (1 PER PHASE) NORMALLY CLOSED THERMOSTATS.
THERMOSTATS ARE SET TO OPEN AT HIGH TEMPERATURE.

2. CONTACT RATINGS FOR THERMOSTATS: 120-600 VAC, 720 VA

N. C. THERMOSTATS

| |-

Tl

NOTE: THERMOSTATS LEADS MAY BE LOCATED IN EITHER THE MAIN OUTLET BOX OR IF SO
EQUIPPED, AN AUXILIARY BOX.

ACCESSORY LISTING

QTY-3 N.C. THERMOSTATS

REVISION DESCRIPTION FOR: MISC SCALE UNITS

NONE IN
STLo211 UPDATED FORMAT. TOLERANCES ON DIMENSIONS

(UNLESS OTHERWISE SPECIFIED)

INCHES mm

MATERIAL:

NIDEC CONFIDENTIAL MUST BE COMPLIANT TO RoHS DIRECTIVE EU 2002/95/IEC

TITLE

NIDEC MOTOR CORPORATION 24-Feb-11| AND REGULATION EC 1907/2006 (REACH) AS AMENDED ANGLES X°=+1°

CUSTOMER NIDEC MOTOR

CONNECTION DIAGRAM |CORPORATION
oo BYR. KING APPROVE(%.B YCADE REvsion S/X-EFEB-ll

0834066 Glior1| A

NMCA (JAN-2011)

SOLIDEDGE



970798

SPACE HEATER
CONNECTION DIAGRAM

SPACE HEATER LEADS MAY BE LOCATED IN EITHER THE MAIN OUTLET BOX
OR IF SO EQUIPPED, AN AUXILIARY BOX

A A

MOTOR STARTER

AUX. CONTACT
{H.c.] e

@ ----.®

” ~
7 by
y “
¥ \
I \
MOTOR ENCLqSURE i
\ 1 PHASE !
A" !
\ : !
hY s
e -
b ey - -

THIS EQUIPMENT IS SUPPLIED WITH ANTI-
CONDENSATION HEATERS. HEATERS
SHOULD BE ENERGIZED WHEN EQUIPMENT
IS NOT OPERATING TO PROTECT UNIT BY
PREVENTING INTERNAL CONDENSATION.
CONNECT THE "H' ORHEATER
LEADS TO

115V voLTs | 288W WATTS RATING

SPACE HEATER NAMEPLATE (ON MOTOR)

Revision: 7/30/2008
Mike Cullen




BEARING RTD'S

1. THERE ARE QTY-1 OR 2 (3 LEAD) BEARING RTD'S INSTALLED,
ONE PER BEARING.

A = UPPER/ODE (OPPOSITE DRIVE END)
B = LOWER/DE (DRIVE END)

BEARING RTD'S

UPPER/ODE LOWER/DE

(RED)
% Al Bl
(WHITE)
A2 B2
(WHITE)
A2 B2
ACCESSORY LISTING
QTY 1 OR 2 BEARING RTD'S (3 LEAD)
REVISION DESCRIPTION FOR: MISC SCALE UNITS TimLE
STLO211 - UPDATED FORMAT. NONE IN CUSTOMER CONNECTION | NIDEC MOTOR
TOLERANCES ON DIMENSIONS
(UNLESS OTHERWISE SPECIFIED) D|AG RAM CORPORATION
e R (T T S FER-11
CODE DWG NO. REV NSU'—It/IEBEI;rR %\IAZIS
L TR SORPoRATION 2 o 11| IRSHES Ut oms peccThe ez [ voiEs xe=a 0338312 Cliora| A

NMCA (JAN-2011) SOLIDEDGE



SOLID STATE
VIBRATION

SWITCHES

The PMC/BETA electronic vibration
switch makes available in a relatively
low-cost device many of the benefits
formerly found only in high-end protection
systems.

Adjustable time delay

High accuracy

No false triggering

Analog output available
Self-test function

Built-in or remote transducer

Internal View

/ SHUTDOWN ALARM \_
6 g 40 60
® , e NO)
14 Z D
2 10
1 15
Test Test
INISEC PERCENT
@ @)
7 XDUCER | 8
6 | ReEsET | xDUCER | 9 Model 440
5 | commvon| xpucer |10
4 | gt |CcoMvON |11
3 | DOWN | anaLoG| 12
2 |5 2 |13
1|28 2 |14
GROUNDING TERMINAL

VISR W PMC/BETA
R MR Machinery Vibration Protection



Protect Your Rotating Machinery with
Solid State Vibration Switches for Alarm
and Shutdown

Provide Early Warning
Avoid Catastrophic Failure

Vibration is an excellent early warning of machine deterioration.

The PMC/BETA 440 Series vibration switches sense the causes
of excessive machine vibration and machine failure. The major
causes are: imbalance of a rotating member (about 40% of the
time), misalignment (15%), defective bearings (15%) and defec-
tive belts (15%).

The PMC/BETA vibration switch responds to destructive vibration
by shutting down your machine when the vibration trip level is
exceeded, preventing catastrophic damage and extensive repairs
and downtime.

Small and gradual machine deterioration shows up as signifi-
cantly increased vibration. Early detection usually permits con-
tinued operation until a scheduled shutdown.

Model 440D,
NEMA 4, Class |, Div. 2,
Grps. B,C & D

Model 440S/450S (Single Trip)
One limit for alarm or shutdown.

Model 440SR/450SR (Single Trip w/4-20 mA output)
One limit for alarm or shutdown, and 4-20 mA output for
remote vibration readout or computer interface.

Unique Features

* Built-in time delay, field adjustable.

* No false triggering.

* Velocity triggering provides protection at all frequencies.
Displacement triggering available for low speed machinery.

* Sensitivity is not affected by rotating speed of machinery.

* Calibrated dial for setting limits.

* Solid state relay contacts used for alarm and/or shutdown.
Field settable for N.O. or N.C.

* Remote reset capability.

* Provision for self-test and calibration.

* 4-20 mA output proportional to vibration level (on Models
440SR and 440DR) can be used for remote readout and
trending of vibration levels.

* Built-in transducer or optional remote transducer.

* Cast aluminum enclosures meet NEMA 3, 4, and 12 stan-
dards. Explosion-proof models (450 Series) available.

Model 450D,
NEMA 4, Class |, Div. 1,
Grps. B, C&D

Model 440D/450D (Dual Trip)
One limit for alarm, a second limit for shutdown.

Model 440DR/450DR (Dual Trip w/4-20 mA output)
One limit for alarm, a second limit for shutdown, and 4-20 mA
output for remote vibration readout or computer interface.



Built-in piezoelectric transducer module
with integral amplifier provides 120 to

60,000 CPM capability.

Calibrated set point controls
enable operator to set specific

velocity trip points. —

Unique Design Features

VDE approved terminal strip
accepts #12 wire. Screw
adjustable clamping yoke
rather than screw terminal
permits easy, vibration
proof connection. All hard-
ware is captive.

Light comes on immediately when
S5 *‘ vibration exceeds set point (alarm

® or shutdown will trip after 3 second
v time delay).

~

ost
PERCENT

— Adjustable time delay of 2-15 seconds.
Factory set at 3 seconds.

Each solid-state contact is

Test position sets in minimum set point so that any vibration will cause trip condition. Light will come

independently field settable
to open on alarm (N.C.) or
close on alarm (N.O.).

on immediately, and trip will occur after duration of the time delay, proving that the complete system
is operational. If test position is maintained for less than the duration of the time delay, trip will not
occur, thus permitting system test without shutdown.

Specifications

Model No. 440S 440SR 440D 440DR
) ONE: for alarm or shutdown. Set in in/sec (velocity model) or TWO:_One for alarm_ and_ one for shutdown. Shutdown set in in/sec
No. of Trips (velocity model) or mils (displacement model). Alarm set as percent of

mils (displacement model). hutd
shutdown.

Analog Output for Remote
Indication

+ 10% accuracy over 4-20 mA DC range. 4 mA
N/A is 0 vibration; 14 mA is set point; 20 mA is N/A
160% of setpoint.

Termination load resistance, less than 450 ohms

+ 10% accuracy over 4-20 mA DC range. 4 mA
is 0 vibration; 14 mA is set point; 20 mA is 160%
of setpoint.

Termination load resistance, less than 450 ohms

Velocity Set Point

0.1 to 1.5 in in/sec or 0.2 to 3 in/sec peak. Metric ranges: 3 to 40 mm/sec or 6 to 80 mm/sec peak (Select one)

Displacement Model

1 to 15 mils or 10 to 150 mils peak to peak. Metric ranges: 30um to 400um or 300um to 4 mm peak to peak (Select one)

Frequency Range

2 to 1000 Hz (120 to 60,000 RPM)

Time Delay

Field adjustable 2-15 sec. Factory set for 3 sec unless specified otherwise

Alarm or Shutdown
Output(s)

Solid state relay (triac). One in 440S, 440SR; Two in 440D, 440DR
Isolated (dry) contact

Each triac field settable for close on alarm (N.O.) or open on alarm (N.C.)
5 A continuous, 100A for 10 msec.

Max. off-state leakage current: 1 mA

Min holding current: 50 mA typical

Max. voltage across SS relay: 140VAC (280VAC on 230V input units)

NOTE: If the relay output is connecting to a PLC or
DCS, DO NOT use 5A Triac. See options for D & E on
Designation page.

Remote Reset

Connection between terminals 5 and 6 latches triac output in alarm state after setpoint is exceeded. Opening the connection will reset the
output to non-alarm state.

Set Point Accuracy

+ 10% of setting with repeatability of + 2%. Circuitry utilizes RMS detector

Vibration Sensitive Axis

Perpendicular to base. Unit can be mounted in any orientation without affecting setting

Temperature Limits

-20°F to +140°F (-30°C to +60°C) including internal transducer. -65°F to +190°F (-55°C to +88°C) for optional external transducer

Humidity 1% to 100% (non-condensing)

Input Power 100-130 VAC 50/60 Hz standard. 200-260 VAC 50/60 Hz optional. DC input power optional. 440S, 3 Watt, 440D, 4 Watt

Enclosure Rugged, water-tight, dust-tight, cast aluminum. Meets NEMA, 3, 4 and 12 standards. Optional explosion-proof Model 450 available.

Weight 3.5 Ibs (1.6 Kg)

Mounting 1/4” hardware, 3 mounting bosses

Terminals All terminals will accept #12 AWG wire in clamping type yoke without need for termination hardware. ALL hardware is captive.

Self Test Test position on set point control and light emitting diode provide functional test of trip circuitry, time delay and triac closure. Also
elr les permits on-line calibration of switch.

Circuitry Proprietary hybrid circuitry throughout for minimum size and maximum reliability in vibration environment.

Remote Transducer
Option

The standard 440 includes a built-in transducer. A separate transducer can be specified. Please request separate transducer when placing
order. See Designation page. We recommend Model 165 ICP Accelerometer with Cable 031L-XX, where XX is the length of the cable in feet.




More Features and Benefits
Single or Dual Trip Switches Provide Early Warning

The 440S provides a single switch closure which can be used for alarm or shutdown. However, it is often desired to provide
a warning before shutdown. The 440D is ideal for this requirement. It provides two trips: one for alarm and one for shutdown.

The first trip is set at a vibration alarm level to provide early warning that the condition of the machine is deteriorating. When
the alarm trip occurs, the operator can evaluate the condition and schedule corrective maintenance - at a time that does not
interrupt the production schedule. If the machine condition continues to deteriorate, the shutdown trip provides protection
against catastrophic failure.

The 440/450 as a Vibration Transmitter

The 4-20 mA output available on Models 440SR and 440DR can be utilized for remote readout of vibration level or as a
transmitter to interface with customer computers and data handling systems presently used with pressure, flow and
temperature transmitters, etc. The user can detect vibration levels which may be increasing, but which are not yet serious
enough to trip the alarm.

How the 440/450 Works

These electronic switches utilize a solid state crystal accelerometer which provides an electrical output when it is deformed
by the vibration forces. The output is electronically converted to a signal proportional to velocity. This signal is compared with
a present limit and triggers a solid state relay if the limit is exceeded. There are no moving parts in the 440 vibration switches
except when configured with mechanical relays.

While the 440 costs more than a mechanical switch, it uses the same technology as sophisticated remote monitoring
systems and provides most of the capabilities of these systems at 1/3 to 1/2 the cost per monitor point.

Velocity Trip

The different causes of machinery failure (imbalance, misalignment, bearings, etc.) result in increased vibration at different
frequencies (CPM) on a given machine. Therefore, it is important that the vibration protection device be equally sensitive to
damaging vibration at all frequencies.

International standards for rotating machinery (ISO 2372, 3945) specify that vibration severity is directly related to vibratory
velocity. The PMC/BETA 440/450 series electronic vibration switches measure and trip on velocity.

In mechanical switches, sensing and tripping are inherently limited to impact/acceleration. Since severity (damage poten-
tial) is proportional to velocity, acceleration tripping is oversensitive to some frequencies and not sensitive enough to others
- with the result of either false trips in some cases, or not enough protection in others.

Built-in Time Delay Avoids False Trips

An important feature of PMC/BETA switches is the built-in time delay. This prevents triggering of the alarm or shutdown
functions from transient increases in vibration levels. It also avoids shutdown due to transitory vibrations occurring during
start-up.

Almost all machines experience a few seconds of high vibration during start-up before reaching operating speed. When no
time delay function is included, as with mechanical switches, this start-up vibration causes a trip. Frequently, the operator
turns the trip setting up until he can get through start-up. The resultant trip level is too high to afford protection at the
machine’s operating speed.

Three-second time delay is provided as standard on all PMC/BETA switches. The time delays are independently adjustable
in the field over a range of 2 to 15 seconds.

Why Use Remote Sensors

Vibration switches can be configured to work with external sensors (accelerometers, velocity pickups or transmitters). When
an external sensor is used, the internal accelerometer is not present.

Mounting location size, temperature considerations, vibrating environment and application would determine when to use an
external sensor. For example, if the vibration switch is too large to fit a machine location, consider using a remote accelerom-
eter and an interconnecting cable.



Model 440/450 Designation
Model 440 A - BCDE - FGHI - JKLMN  Model 450 A - BCDE - FGHI - JKLMN

Notes: 1440 units, except those w/ mechanical relays and external transducers carry a CSA label.
2 450 enclosure is coated with epoxy paint. Rated CSA, NEMA 4, Class |, Grps B, C & D; Class Il, Grps, E, F & G
3 Special modifications and options will receive an “M” number, assigned by the factory.

A =Single or Dual Trip/Analog Signal Output
S = Single Trip

SR = Single Trip, Analog Signal Output

D = Dual Trip

DR = Dual Trip, Analog Signal Output

= Scale

C

0 =0.1-1.5in/sec

1 =0.2-3.0in/sec

2 =3 -40 mm/sec

3 =6-80 mm/sec

4 =1 -15 mils displacement, pk-pk
5 10-150 mils displacement, pk-pk
6 = 30 - 400 microns displacement, pk-pk
0.3 - 4 mm displacement, pk-pk
8* =0 - 16 Impacts

9* = 0 - 100% of transmitter scale

~

*NOTE: For use with a 24 Vdc loop-powered transmitter.

B = Analog Signal Output

0 = None

= 4-20 mA, dependent
4-20 mA, absolute
0-10 Vdc, absolute
0-10 Vdc, dependent
0-1 Vdc, absolute
0-1 Vdc, dependent

1
2
3
4
5
6

D = Shutdown Circuit

0 = Triac, 5A, SPST (for switching heavy AC loads)

2 =170 mA, 250 Volts, Pk, analog, SPST switch, good
selection for use with PLC or DCS

3 = OBSOLETE, .5Amp SPDT relay (replace w/ x4, 10A SPST relay)

4*=10A SPDT relay

5 = 10ADPDT relay where A= S or SR only

6 =1A, 200V pk, Analog Switch

7 =150 mA, 400V, pk, Analog Switch

E = Alarm Circuit (Always 0 if A=S or SR)
0 = None
1 = Triac, 5A Standard
2 =170 mA, 250 Volts Pk, Analog SPST Switch
(Use for PLC or DCS)
= OBSOLETE, .5 Amp SPDT relay
(replace w/ x4, 10A SPST relay)
= 10A SPDT relay Alarm Only
= OBSOLETE, 2A DPDT Relay, Internal Xducer only
=200V, pk, 1A Analog Switch
=150 mA, 400 V, pk, Analog Switch

w

~No o~

F =Enclosure
0

= Standard
1 = OBSOLETE, All 450’s have epoxy paint
2 = Pushbutton reset
3 = OBSOLETE, SeeF=1o0r2
4 = OBSOLETE, All 450’s are Grps B,C & D
5 = Velocity signal out via BNC connector, 278 mV, rms/ips, pk
6 = Pushbutton reset and Velocity out
7 = Acceleration signal out via BNC connector, 100 mV/g
8 = Pushbutton reset and BNC Accel. out

G =Input Power

0 =115 Vac, 50/60 Hz

1 =230 Vac, 50/60 Hz

2 =24 Vdc £ 10%

3 = OBSOLETE, 12 Vdc + 10%

4 = OBSOLETE, 48 Vac, 50/60 Hz

H = Lockout Function
0 = None

1 = Lockout

2 =

20 sec startup, lockout delay

3 = OBOLETE, 30-90 sec variable startup, lockout delay

4 = OBSOLETE, 24 Vdc enabled lockout, input power must
be 24 Vdc

| = Configured for which Transducer

Internal
160A, FM or E Accelerometer

= 258 Velocity Xducer

= 260C Piezo-Velocity Xducer

= 160A-E X-proof Accelerometer

= 165 Constant Current Accelerometer

= 258E X-proof velocity Xducer

= Other Constant Current 100 mV/g Accelerometer
* = 24 Vdc loop-power transmitter

*NOTE: Available with 0 to 100% of transmitter input
range or 0 to 16 impacts.

O~NOO OB WN-=O0O

J = Other Special

7 = CE mark for 440 only
Leave BLANK if not applicable.

K =Type Scale
0=0topk
1=RMS

2 = pk to pk

L, M, N = External Transducer Sensitivity mV/unit use when
applicable

Please contact factory for options and pricing.




Remote Readout and Remote Transducer Options

Model
440/450

Switch

Model
685-160
Meter

Machine

Remote indicator with Model 440/450 vibration switch.

The Model 685-160 meter will provide continuous read-
ings of vibration level from the 4-20 mA analog output of
the 440SR or the 440DR. The meter reads from 0 to 160%
of shutdown setpoint. The 4-20 mA output can also be

used to drive a strip chart recorder or PLC input.

Outline Drawing of Model 440
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Weight: 1.6 kg [3.5 Ibs]

METHW'

Model
440/450
Switch

Transducer

-~ Machine ~

Remote sensors with Model 440/450.

The standard 440/450 includes a built-in transducer. For
some applications, a remotetransducer is desirable as
an option in place of the internal transducer. The 440
can then be mounted in any convenient location up to
1,000 feet away. The 440/450 can be configured for up to
2 remote sensors with a variety of input sensors and
transmitters.

Available Transducers

e SA6200 Accelerometer, available with two pin MS style
connector or integrated cable.

e 258 Velocity Transducer, available with a three pin MS
style connector

e SA6350 High Temp. Accelerometer, available with two
pin MS style connector

e ST5484E or 162VTS Slim design Velocity Transmit-
ter, available with flying leads, terminal blocks or MS
connector

Available Cables

® Two (2) pin socket connector with integral, molded
splash proof boot with 6.4 mm (0.25’) diameter poly-
urethane jacketed cable with twisted shielded pair
wires. XXX.X = cable length in meters. P/N 8978-111-
XXXX Splashproof Cable Assembly

® Two (2) pin socket connector with integral, molded
splash proof boot with 7.1 mm (0.28”) diameter, SS
armored jacket with cable, twisted shielded pair wires.
XXX.X = cable length in meters. P/N 9334-111-XXXX
Splashproof Cable Assembly w/SS Armor

® Two (2) pin socket connector w/o cable. P/N 8978-
200-0000 Connector Assembly

® Three (3) pin socket MS style connector with cable.
P/N 031L-XX.

March 2004

Machinery Vibration Protection
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COMPLETE
SHAFT GROUNDING
SOLUTIONS

Current Diverter Ring™
and Motor Grounding Seal™
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SAFEGUARD YOUR INVESTMENT FROM BEARING DAMAGE

The VFD Challenge

Variable frequency drives (VFDs)
are becoming the system of choice
across a variety of industries
because of their ability to reduce
energy consumption — generating
significant cost savings. However,
these systems may also contribute
to unplanned downtime.

VFDs induce high frequency voltages
on the shaft that seek a path to
ground through the motor’s bearings
or the bearings of the coupled
equipment. When these voltages
exceed the insulation breakdown of
the lubricant, they discharge through
the bearings to ground.

Stray shaft currents discharging through the
bearings on rotating equipment can cause
fluting on the bearing race, resulting in
premature bearing failure.

SAME-DAY

SHIPPING AVAILABLE

The Cost of Electrical Damage

This discharge, called electrical discharge machining (EDM), causes fusion
craters, pitting, frosting, and fluting. These effects make EDM a leading cause
of premature bearing failure in VFD-driven motors.

Even if the motor itself has insulated bearings, shaft currents can travel

to the coupled equipment, such as pumps, pillow blocks and gearboxes,
and damage those bearings. The results are costly and include reduced
equipment reliability, increased maintenance costs, unscheduled downtime
and lost revenue.

SHAFT GROUNDING OPTIONS

COR® | GEARING | METAL BRUSH | BRUSH |  GREASE | FILTERS ONVFD
EASY MOUNTING V4 v v
MAINTENANCE FREE v/ /
HIGH ROI v/
LOW INITIAL COST v/ 4 v
LONG LIFE v/
NO RPM LIMIT v/ v v/

Reducing Electrical Damage

Diverting shaft currents and controlling EDM needs to be a priority for your
business. Various methods have been used over the years to mitigate shaft
currents, but they have all had limitations...until now.

y

\ ‘

. -
The Inpro/Seal® Current Diverter
Ring™ and Motor Grounding Seal™

protect bearings from harmful
stray shaft currents.



The Inpro/Seal® Solution
The Inpro/Seal Current Diverter Ring™ (CDR®)
uses proprietary conductive filaments to protect bearings
from stray shaft currents by providing a low impedance path to
ground — drawing the currents safely away from the bearings.

P

For severe duty applications, the Inpro/Seal Motor Grounding Seal™ (MGS®)
combines proven shaft-grounding technology with the patented VBXX® Bearing
Isolator to provide complete bearing protection against stray shaft currents and
contamination ingress.

Benefits:

« Split designs available for easy installation

« Can be installed by OEMs or retrofitted on site

» Maintenance free at all RPMs

» Modular design allows for use with any size motor
» Multi-stage product can handle high shaft currents found in larger rotating equipment
» Can accommodate shaft sizes of 0.625 -48.0 in. (1.59-121.92 cm)

» Manufactured in bronze, stainless steel and aluminum

Stray shaft currents
discharging through
the motor’s bearings.

SHAFT VOLTAGE TEST

I 1 . 71 EDMDISCHARG
il A THROUGH BEARINGS

5HP 3PH MOTOR VFD DRIVEN
SHAFT VOLTAGE 1200 RPM
No discharges with
HAFT VOLTAGE TEST
S OLTAG S HOLD the Inpro/Seal®

.................................................... COR® metallod

NEMAFRONT PLATE

&
............................................................. )
|

SHAFT VOLTAGE WITH CDR® INSTALLED



GUARANTEED
PERFORMANCE

The Inpro/Seal® CDR® and MGS® are Experience You Can Trust
backed b rf tee. . . . . .
S @l pannEe: B ElEs Reducing EDM damage requires a custom engineered solution that takes into
See our website for complete details.
account all these factors:

» Motor size « Existing system grounding configuration

* Bearing type * Operating equipment

» Bearing insulation » Coupled equipment

* Existing circulating currents
Unmatched
Customer Service You don’t need to be an expert; our knowledgeable team will help. You
Inpro/Seal’s responsive global sales can count on Inpro/Seal®, the leader in bearing and system protection, to
network is committed to making maximize the uptime of your rotating equipment. We've been the trusted
sure you have the right technology source for bearing isolator technology for more than 30 years, and now we're
for your application, right when expanding our product offerings to deliver protection from electrical damage.
you need it. We know that time Inpro/Seal’s line of complete shaft grounding solutions is ideal for HVAC,
means money for you. That's why industrial, and wind energy applications.
we offer same-day shipping on most
products, even new designs. No The Inpro/Seal Advantage
matter what your application, we Inpro/Seal is committed to delivering innovative technology and superior
can deliver a custom engineered customer support...standard with every solution. When you work with
solution designed to meet your Inpro/Seal, you can expect:
specific needs. + Same-day shipments available on most products, including new designs

» Custom engineered solutions for your application and operating environment
» Knowledgeable sales network providing localized support
» Performance guarantee— see website for complete details

Technology you can rely on,
supported by customer service
you’ll appreciate.

Engineering Specifications
? To ensure that your equipment is protected by Inpro/Seal’s shaft grounding
technology, simply include the following with your specifications:

“All motors driven by variable frequency drives (VFD) shall include bearing protection in the form of
a device to divert shaft currents to ground. The device shall be maintenance free and constructed of
highly conductive bronze. Recommended device: Inpro/Seal Current Diverter Ring™ (CDR®).”

“All VFD driven motors operating in harsh environments shall employ complete bearing protection
through the use of a non-contact or non-contacting-while-rotating type seal to obtain an IP55 degree
of protection as well as an integrated device to divert shaft currents to ground. Recommended
device: Inpro/Seal Motor Grounding Seal™ (MGS®).”

READY TO GET STARTED?

Visit www.inpro-seal.com to contact your local '

Inpro/Seal representative or request a quote.

Inpro/Seal® Multi-Stage CDR® 4
for high voltage systems.

The Inpro/Seal® CDR® is a custom engineered solution and some designs may be protected by US patents and pending patent applications as installed including US Pat. #D615,996
and #7,521,827.

|N|:|RO/'SEAL® www.inpro-seal.com | info@inpro-seal.com | +1 309-787-4971
A T DOVER) COMPANY




RENEWAL PARTS

FRAVES 5008P THRU 5811PH - TOTALLY ENCLOSED AND EXPLOSION PROOF MOTORS
TYPES: EU, EV4, EVC4, JU, JUC, JUCE, JUCEI, JUCI, JUE, JUEL, JV, JV4, JVC, JVC4, JVC9, JVCE, JVCE4, JVCEI, JVCI4, JVCI, JVE, JVEI, JVE4, JVEI4, JV, JVI4,
NVC4, NVCE4, NVE4
HOLLOSHAFT & SOLIDSHAFT MOTORS (EXCEPT 3600 RPM)

a2

WARNING: BEARINGS: PRICES:

Any disassembly or repair work on explosionproof motors will void the Refer to motor nameplate for the bearing Parts stocking distributors: refer to renewal
Underwriters Laboratories, Inc. label unless done by the manufacturer, or a numbers. parts numerical index. All Others: refer to your
facility approved by the Underwriters Laboratories, Inc. Refer to your nearest parts distributor.

nearest sales office for assistance.
reference: Renewal Parts Section 700, Pages 159 & 160



TYPES: EU, EV4, EVC4, JU, JUC, JUCE, JUCEI, JUCI, JUE, JUEL, JV, JV4, JVC, JVC4, JVC9, JVCE, JVCE4, JVCEI, JVCI4, JVCI, JVE, JVEI, JVE4, JVEI4, M, JV4,

RENEWAL PARTS

FRAVES 5008P THRU 5811PH - TOTALLY ENCLOSED AND EXPLOSION PROOF MOTORS

NVC4, NVCE4, NVE4

HOLLOSHAFT & SOLIDSHAFT MOTORS (EXCEPT 3600 RPM)

ITEM ITEM
No. | ary NAME OF PART No. | ary NAME OF PART
1 1 |Canopy Cap Hex Head Cap Screw (Shroud) (Not llustrated)
2 2 |Byebolt 53 8 |Fain Washer (Not llustrated)
3 3 |Hex Head Cap Screw / Split Lockw asher Lockw asher (Not llustrated)
4 1 |Fan Cover 54 1 |Gasket (Outlet Box Assenbly) (JU Only)
5 4 |Hex Head Cap Screw / Split Lockwasher 55 | 1 |Outlet Box Base
6 1 |Upper Bracket Assembly (Includes item7) 56 | 4 |Hex Head Cap Screw /Lockwasher
7 1 |QOil Retaining Tube 57 1 |Hex Countersunk Fpe Aug (JU Only)
8 | 8 |Hex Head Cap Screw / Spiit Lockwasher 58 | 1 |Gasket (Qutlet Box Cover) (JUOnly)
9 1 |Special Fug 59 1 |Outlet Box Cover
10 1 |Reflector Disc 60 4 |Hex Head Cap Screws (Outlet Box Cover)
11 2 |Gasket 61 1 |Lower Bracket Assernbly
12 1 [Sight Gauge Window 62 1 |Oil Retaining Tube
13 1 |Special Housing 63 8 |Hex Head Cap Screw / Lockwasher
14 | 4 |Oval Head Screw 64 | 1 [Special Aug
15 1 |Nipple Fitting 1 |Reflector Disc
16 1 |Gasket 66 2 |Gasket
17 1 [Drain Cap 67 1 [Sight Guage Window
18 1 |Fpe Aug 68 1 |Special Housing
19 2 |Caplug 69 4 |Oval Head Screw
20 1 |Dust Ring 70-75 | - [NOTUSEDINTHS ASSHVBLY
21-25 | - |NOT USED IN THS ASSEVBLY 76 | 1 |NppleFitting
26 1 |Gasket 77 1 Gasket
27 | 8 |Hex Head Cap Screw / Split Lockw asher 78 | 1 |DrainCap
28 1 |Locking Arm 79 1 |Lower Air Deflector
29 1 [Hex Head Cap Screw 80 8 |Hex Head Cap Screw / Lockwasher
30 1 |Coupling BJ & JU Only 81 1 |Bearing Cap
31 1 |GbKey 82 1 |Gasket
Headless Slot Screw or 83 3 |Hex Head Cap Screw / Lockwasher
32 3 Hex Head Cap Screw / Split Lockw asher 84 1 |Ball Bearing (Refer to Section 775)
33 1 |Fan 85 1 |Snap Ring
34 6 |Hex Head Cap Screw / Lockwasher 86 1 |Baffle Rate
35 1 |Bearing Mounting FOR UNITS WITHNRR - OMT TBVS 20, 2829, 33, 34, 8AMP, ADD:
36 1 |Square Key 120 1 |Ratchet Adaptor Assenbly (Includes ftens 121)
37 1 |Ball Bearing (Refer to Section 775) 121 1 |Dowel An
38 1 |Bearing Spacer 122 1 |Expansion Spring
39 1 |Locknut and Lockw asher 123 1 Stationary Ratchet Assenbly
40 1 |Upper Air Deflector (Includes items 124 & 125)
41 8 [Hex Head Cap Screw / Lockw asher 124 | 8 |Friction Rate
42 1 |Rotor Assenbly (Includes itesm43-45) 125 1 |Dowel An
43 1 Rotor Core 126 1 |Pressure Rate Asserrbly
44 1 Square Key 127 | 4 |Conpression Spring
45 1 Shaft 128 4 |Hex Head Cap Screw & washer
4650 | - |NOT USEDINTHS ASSEVBLY 129 | 1 |Rotating Ratchet
51 1 |[Wound Stator Asserrbly 130 | 3 |Hex Head Cap Screw
52 1 |Shroud (Not lllustrated) 131 | 12 [Steel Ball
132 1 |Ball Retaining Ring
133 1 |Fan
134 6 |Hex Head Cap Screw / Lockwasher
WARNING: BEARINGS: PRICES:
Any disassembly or repair work on explosionproof motors will void the Refer to motor nameplate for the bearing Parts stocking distributors: refer to renewal
Undenwriters Laboratories, Inc. label unless done by the manufacturer, or a numbers. parts numerical index. All Others: refer to your

facility approved by the Undenwriters Laboratories, Inc. Refer to your
nearest sales office for assistance.

Copyright © 2010 Nidec Motor Corporation. Al rights reserved.

nearest parts distributor.

reference: Renewal Parts Section 700, Pages 159 & 160



Vertical HOLLOSHAFT Coupling Dimensions

Standard Coupling Dimensions

e———— HB —=

BZ DIA

r— XF —=

GIB
KEY WAY

—-—F-——-|—BX XE

BY TAP

4 HOLES
[+ XD

BX Nominal

Actual Bore

BY

BZ

xXB

Notes:

1. All Rough casting dimensions may vary by 0.25" due to casting variations.
2. All tapped holes are Unified National Course, Right Hand thread.
3. Coupling bore dimension "BX' is machined with a tolerance of - .000", +.001" up to 1.50" bore inclusive. Larger bores: -.000", +.002".

Copyright © 2010 Nidec Motor Corporation. All rights reserved.




TYPICAL REED CRITICAL FREQUENCY DATA

USEM MODEL NO: NA
USEM CATALOG NO: NA

Frame: 449TP Type: JUEI

REED CRITICAL FREQUENCY: 31 HZ
CENTER OF GRAVITY: 26 IN

DEFLECTION @ CENTER OF GRAVITY: 0.0102 IN

UNIT WEIGHT: 3300 LBS.
BASE DIAMETER: 245 IN.
MAXMUM MOTOR DIAMETER: 26.25 IN.
DATE: 12/5/2012

Copyright © 2010 Nidec Motor Corporation. All rights reserved.




Suitability of Integral Horsepower (IHP)* Motors

on Variable Frequency Drives

Variable Frequency Drives (VFD)

Nidec Motor Corporation’s Inverter Grade® insulated motors exceeded
NEMA® MG-1 Part 30 & 31 before the standards were established.

We are a leader in the development of electric motors to withstand pulse
width modulated (PWM) drives evolution from power transistors to high-
er switching frequency insulated gate bipolar transistors (IGBTs).

Today, as the need for light and medium duty motor inverter applications
grows, Nidec Motor Corporation provides products to meet these
demands.

Through continued research and development, Nidec Motor Corporation
has included the insulation wire from its Inverter Grade® motors on all
Premium, Energy and Standard Efficient motors, enhancing their potential
inverter compatibility.

Inverter compatibility with motors is complex. As a result, many variables
must be considered when determining the suitability of certain types of
motors. These variables include:

* Torque requirements (Constant or Variable)
* Speed Range

* Line/System Voltage

* Cable Length between VFD & Motor

* Drive Switching (Carrier) Frequency

* Motor Construction

Wider speed ranges, higher voltages, higher switching frequencies and
increased cable lengths all add to the severity of the application and
therefore the potential for premature motor failure. Nidec Motor
Corporation has differentiated its products into families for your ease of
selection for various inverter applications.

Warranty Guidelines

The information within this section refers to the motor and drive applica-
tion guidelines and limitations for warranty.

Hazardous Location Motors

Use of a variable frequency drive with the motors in this catalog, intended
for use in hazardous locations, is only approved for Division 1, Class |,
Group D hazardous location motors with a T2B temperature code, with a
limitation of 2:1 constant torque or 10:1 variable torque output. No other
stock hazardous location motors are inherently suitable for operation with
avariable frequency drive. If other requirements are needed, including
non-listed Division 2, please contact your Nidec Motor Corporation terri-
tory manager to conduct an engineering inquiry.

Applying Inverter Grade® Insulated Motors on
Variable Frequency Drives

The products within this catalog labeled “Inverter Duty” or “Vector Duty”
are considered Inverter Grade® insulated motors. Inverter Grade® motors
exceed the NEMA®" MG-1 Part 31 standard.

Nidec Motor Corporation provides a three-year limited warranty (see page
ix) on all Inverter Grade® insulated motors and allows long cable runs
between the motor and the VFD (limited to 400 feet without output fil-
ters). These motors may be appropriate for certain severe inverter applica-
tion or when the factors relating to the end use application are undefined
(such as spares).

*This information applies only to Integral Horsepower (IHP) motors as defined on the Agency Approval page, under UL®" & CSA®' listings where indicated.

T All marks shown within this document are properties of their respective owners

Nidec Motor Corporation’s U.S. Motors® brand is available in the following
Inverter Grade® insulated motors:

* Inverter Duty motors good for 10:1 Variable Torque & 5:1 Constant

Torque, including Vertical Type RUSI
* Inverter Duty motors good for 10:1 Constant Torque

¢ ACCU-Torg® and Vector Duty Motors with full torque to 0 Speed &
1024 PPR, 5-28VDC Encoder

¢ 841 Plus® motors that meet IEEE* 841 Standards and are suitable

for 5:1 Constant Torque
Applying Premium Efficient Motors on
Variable Frequency Drives

Meet NEMA® MG-1, Section IV, Part 31.4.4.2. They can be used with
adjustable frequency drives under the following parameters: Up to 4:1
speed range on constant torque loads, standard two-year limited warran-

ty (see page ix).

Cable Distances for Applying Premium Motors

Maximum Cable Distance VFD to Motor

Switching Frequency 460 Volt 230 Volt 380 Volt
3Khz 196 ft 481 ft 295 ft
6 Khz 168 ft 340 ft 209 ft
9 Khz 113 ft 278 ft 170 ft
12 Khz 98 ft 241 ft 148 ft
15 Khz 88 ft 215 ft 132 ft
20 Khz 76 ft 186 ft 114 ft

Applying Standard & Energy Efficient Motors
on Variable Frequency Drives

Meet NEMA® MG-1, Section IV, Part 30.2.2.8. They can be used with
adjustable frequency drives under the following parameters: Up to 2:1
speed range on constant torque loads, one year limited warranty (see

page ix).

Cable Distances for Applying EPAct & Standard Motors

Maximum Cable Distance VFD to Motor

Switching Frequency 460 Volt 230 Volt 380 Volt
3 Khz 103 ft 435 ft 218 ft
6 Khz 73 ft 307 ft 154 ft
9 Khz 59 ft 251 ft 126 ft
12 Khz 51 ft 217 ft 109 ft
15 Khz 46 ft 194 ft 98 ft
20 Khz 40 ft 168 ft 85 ft

All Nidec Motor Corporation motors have 40°C ambient, 1.0 SF on
Inverter Power, 3300 ft. max altitude, 460 voltage or less line power,
up to 10:1 speed range on Variable Torque and Class F Insulation. 575-
volt motors can be applied on inverters when output filters are used.

www.nidec-motor.com




Motor/ Inverter
Compatibility

Thermal Overloads and Single Phase Motors

Motors with thermal overloads installed may not operate properly on a
VFD. The current carrying thermal overload is designed for sine wave
power. Operation on a VFD may cause nuisance tripping or potentially
not protect the motor as would be expected on line power. Thermo-
stats or thermistors installed in the motor and connected properly to
the VFD may provide suitable thermal overload protection when operat-
ing on a VFD. (Consult Codes)

Single phase motors and other fractional horsepower ratings are not
designed to be operated on a VFD. Within Nidec Motor Corporation
standard products, all motors NEMA® 48 frame (5.5” diameter) and
smaller are not suitable for VFD applications. Three phase 56 and
143/145 frame applications should be noted on the catalog price page;
orif in doubt ask an Nidec Motor Corporation technical representative
for recommendations on compatibility with a VFD.

Slow Speed Motors

Motors with a base design of slower than six poles require special con-
sideration regarding VFD sizing and minimizing harmonic distortion cre-
ated at the motor terminals due to cable installation characteristics.
Additional external PWM waveform filters and shielded motor cables
designed for PWM power may be required to provide acceptable motor
life. Harmonic distortion on the output waveform should be kept to a
minimum level (less than 10%).

690V Applications

Motors that will be applied to 690Vac PWM VFDs require the use of an
external filter to limit peak voltage spikes and the use of an Inverter
Grade® motor. Where available, an alternative to using an output filter is
to upgrade to a 2300V insulation system.

Low Voltage TITAN® Motors

The use of 449 frame and larger motors on PWM type VFDs should use
the cable length limits of the second chart from the previous page as a
quide for inverter application or consider the use of an external filter and
shielded motor cables designed for PWM power to minimize harmonic
distortion and peak voltages at the motor terminals. Harmonic distor-
tion on the output waveform should be kept to a minimum level (less
than 10%).

Bearing Currents related to PWM waveform

Due to the uniqueness of this condition occurring in the field, protec-
tion of the motor bearings from shaft currents caused by common
mode voltages is not a standard feature on sinewave or Inverter Duty
motor products, unless explicitly noted. Some installations may be
prone to a voltage discharge condition through the motor bearings
called fluting.

Fluting damage is related to characteristics of the PWM waveform, VFD
programming and characteristics and installation.

Bearing fluting as a result of VFD sine wave characteristics may be pre-
vented by the installation of a shaft grounding device such as a brush or
ring and/or correction of the installation characteristics causing the
shaft voltage condition.

Multiple Motors on a Single VFD

Special considerations are required when multiple motors are powered
from a single VFD unit. Most VFD manufacturers can provide guidelines
for proper motor thermal considerations and starting/stopping of
motors. Cable runs from the VFD and each motor can create conditions
that will cause extra stress on the motor winding. Filters may be required
at the motor to provide maximum motor life.

Grounding and Cable Installation Guidelines

Proper output winding and grounding practices can be instrumental in
minimizing motor related failures caused by PWM waveform characteris-
tics and installation factors. VFD manufacturers typically provide detailed
quidelines on the proper grounding of the motor to the VFD and output
cable routing. Cabling manufacturers provide recommended cable types
for PWM installations and critical information concerning output wiring
impedance and capacitance to ground.

Vertical Motors on VFDs

Vertical motors operated on VFD power present unique conditions that
may require consideration by the user or installation engineer:

¢ Slowest rpm that can be utilized and not cause the non-reversing
ratchet to operate properly (in the range of 200 -300 rpm)

¢ Unexpected | unacceptable system vibration and or noise levels
caused by the torque pulsation characteristics of the PWM waveform,
a system critical frequency falling inside the variable speed range of
the process or the added harmonic content of the PWM waveform
exciting a system component

¢ Application related problems related to the controlled accelera-
tion/deceleration and torque of the motor on VFD power and the
building of system pressure/ load.

¢ The impact the reduction of pump speed has on the down thrust
reflected to the pump motor and any minimum thrust requirements
of the motor bearings

¢ Water hammer during shutdown damaging the non-reversing ratchet

Humidity and Non-operational Conditions

The possible build-up of condensation inside the motor due to storage in
an uncontrolled environment or non-operational periods in an installa-
tion, can lead to an increased rate of premature winding or bearing fail-
ures when combined with the stresses associated with PWM waveform
characteristics. Moisture and condensation in and on the motor winding
over time can provide tracking paths to ground, lower the Megohm
resistance of the motor winding to ground and lower the Corona
Inception Voltage level of the winding.

Proper storage and maintenance guidelines are important to minimize
the potential of premature failures. Space heaters or trickle voltage heat-
ing methods are the preferred methods for drying out a winding that has
low megaohm readings. Damage caused by these factors are not cov-
ered by the limited warranty provided unless appropriate heating meth-
ods are properly utilized during non-operational periods and prior to
motor start-up.

NEMA® Application Guide for AC Adjustable Speed Drive Systems:
http://www.nema.org|[stds|acadjustable.cfm#download

*This information applies only to Integral Horsepower (IHP) motors as defined on the Agency Approval page, under UL®' & CSA® listings where indicated.

T All marks shown within this document are properties of their respective owners

www.hidec-motor.com



CUSTOMER: NATIONAL PUMP CO
ORDER NO.: 20121843-100

BEARING LIFE CALCULATION FOR VERTICAL MOTOR

With 40° angular contact ball bearings (assuming no radial load)

Bearing life can be calculated with various degrees of sophistication,
depending on the accuracy with which the operating conditions can be defined.

16667 c Y
Basic rating life equation: L10 =
N (.57(F,)
Where:
L, = Basic rating life in hours
= Basic dynamic load rating
N = Revolutions per minute
F, = Axial load in Ibs + rotor weight.
Size Qty. (1) 7226
C= 41800 Bearing Life (hrs) = 26,000
N= 900
F = 6545
BY: Thomas Pallett
DATE: 12/05/12

NIDEC MOTOR CORPORATION
ST. LOUIS, MISSOURI
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General Service Solenoid Valves

2/2

SERIES B
8262 K
8263

Features

* \Welded core tube provides higher pressure ratings

* Reliable, proven design with high flows

e Small poppet valves for tight shutoff

* Wide range of elastomers for specialty service applications
® Mountable in any position

¢ Tapped mounting holes in body standard

@ & <= (€

Construction
Valve Parts in Contact with Fluids
Body Brass | Cast 304 Stainless Steel
Seals and Discs NBR or Cast UR
Core Tube 305 Stainless Steel
Core and Plugnut 430F Stainless Steel
Springs 302 Stainless Steel
Shading Coil Copper Silver
Electrical Ne ZD:I:Z]M
Watt Rating and
Power Consumption Spare Coil Part No.
AC General Purpose Explosionproof —
DC VA
Watts | Watts | Holding |VA Inrush AC DC AC DC
106 | 6.1* 16 30 238210 | 238510 | 238214 | 238514 }:l
186 | 9.1* 20 45 238210 | 238510 | 238214 | 238514
116 | 10.1 25 50 238610 | 238910 | 238614 | 2338914
226 | 171 40 70 238610 | 238910 | 238614 | 238914
Standard Voltages: 24, 120, 240, 480 volts AC, 60 Hz (or 110, 220 volts AC, 50 Hz).
6, 12, 24, 120, 240 volts DC. Must be specified when ordering.
Other voltages available when required.
*0n 50 hertz service, the rating for the 6.1/F solenoid is 8.1 watts, and
the rating for the 9.1/F solenoid is 11.1 watts.

Solenoid Enclosures

Standard: Watertight, Types 1, 2, 3, 3S, 4, and 4X.

Optional: Explosionproof and Watertight, Types 3, 3S, 4, 4X, 6, 6P, 7, and 9.
(To order, add prefix “EF” to catalog number)

See Optional Features Section for other available options.

Options

Mounting bracket (suffix MB)

Quarter-turn manual operator with screw slot (suffix MS)

Panel mount (prefix GP for conduit; consult ASCO for other electrical connections)
Vacuum service (suffix VVM, VVH; see Vacuum Section for more details.)
Oxygen service (suffix N)

Silicone Free (suffix SF)

Elastomers: FKM (suffix V), Ethylene Propylene (suffix E),
CR (suffix J), Teflon (suffix T), Low Temp NBR (suffix A)

Note: For suffix A, Fluid temp. range -40°F to 167°F only for valves with 10.1,
17.1,11.6, and 22.6 watt coils.

Refer to Engineering Section for fluid and temperature compatibility.

Nominal Ambient Temp. Ranges
The nominal limitation of 32°F (0°C) is advisable for any
valve that might contain moisture (water vapor).

AC: -13°F to 131°F (-25°C to 55°C)
DC: -13°F to 104°F (-25°C to 40°C)
-13°F to 131°F (-25°C to 55°C)
Note: Max ambient for explosionproof (EF) is 125°F
(52°C) for AC, 131°F (55°C) for DC.
Optional: For AC, the max. ambient temperature is
140°F (60°C) with Class H cail (with or without prefix EF)

Refer to Engineering Section for details.

Approvals

CSA certified. UL listed, as indicated. Safety Shutoff
Valves FM approved. Meets applicable CE directives.

Refer to Engineering Section for details. 31
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1 8262 ASVAQ

8263

Specifications
. . . . Watt Rating/
Operating Pressure Differential (psi) Max. Fluid Catalog Number Class of Cogil
Pipe |Orifice| Cv Max. AC@131°F Max. DC@104°F Max. DC@131°F Temp. °F Insulation
Size | size | Flow |Air-Inert Lt. 0il @ |Air-Inert Lt. Oil @ |Air-Inert Lt. Oil Stainless | Const. uL
(in) | (in) [Factor| Gas | Water | 300ssu Gas | Water | 300ssu Gas | Water | 300ssu | AC | DC Brass Steel Ref. |Listing| AC DC
NORMALLY CLOSED (Closed when de-energized), NBR Disc
1/8 | 3/64 | 0.06 | 2200 | 2200 1700 - - - - - - 140 | - - 8262H175 © 101/F| -
1/8 | 3/64 | 0.06 - - - 2000 | 2000 1725 1900 | 1900 | 1700 | - | 140 - 8262H176 © - |22.6H
1/8 | 3/64 | 0.06 - - - 1500 | 1500 1500 1500 | 1500 | 1500 | - | 140 [8262H089 ® - - |22.6H
1/8 | 3/64 | 0.06 | 2025 | 1710 825 965 745 720 920 700 675 | 140|140 - 8262H079 © 9.1/F |18.6/H
1/8 | 3/64 | 0.06 | 1500 | 1350 825 750 620 565 700 565 530 | 140 | 140 [8262H096 © - 6.1/F |10.6/H
1/8 | 3/64 | 0.06 | 1500 | 1350 825 - - - - - - 140 | - - 8262H173 © 6.1/F -
1/8 | 3/64 | 0.06 | 1500 | 1500 1500 1170 | 1145 945 1000 965 855 | 140 | 140 [8262H099 ® - 10.1/F | 11.6/H
1/8 | 3/64 | 0.06 | 750 750 725 750 640 550 750 600 500 | 180|180 | 8262H001 | 8262H012 6.1/F |10.6/H
1/8 | 3/32 | 0.21 720 410 410 610 410 410 600 410 400 | 180 | 180 | 8262H277 | 8262H178 17.1/F | 22.6/H
1/8 | 3/32 | 0.21 - - - 290 290 270 240 240 255 | 180|180 - 8262H177 - |[11.6H
1/8 | 3/32 | 0.21 500 350 325 295 210 205 285 200 195 | 180 | 180 | 8262HO011 - 9.1/F |18.6/H
1/8 | 3/32 | 0.21 370 330 190 235 160 160 215 150 145 | 180 | 180 | 8262H014 | 8262H015 6.1/F |10.6/H
1/8 | 1/8 | 0.35 | 500 380 355 275 275 235 250 250 225 | 180|180 | 8262H105 | 8262H174 17.1/F | 22.6/H
1/8 | 1/8 | 0.35 | 340 300 215 - - - - - - - (180 - 8262H179 101/F| -
1/8 | 1/8 | 0.35 | 275 260 195 165 130 130 155 120 120 | 180 | 180 | 8262H016 - 9.1/F |18.6/H
1/8 | 1/8 | 0.35 | 185 180 120 130 110 95 120 100 90 | 180 | 180 | 8262H002 | 8262H006 6.1/F | 10.6/H
1/4 | 3/64 | 0.06 | 2200 | 2200 1700 1170 | 1145 945 1000 965 855 | 140|140 - 8262H214 © 10.1/F | 11.6/H

1/4 | 3/64 | 0.06 | 1500 | 1500 1500 1170 | 1145 945 1000 965 855 | 140 | 140 [8262H200 ® -
1/4 | 3/64 | 0.06 | 1500 | 1500 1500 1500 | 1500 1500 1500 | 1500 | 1500 | 140 | 140 [8262H107 © -

10.1/F | 11.6/H
17.1/F | 22.6/H

1/4 | 3/64 | 0.06 - - 2000 | 2000 1725 1900 | 1900 | 1700 | - | 140 - 8262H181 © - |22.6H
1/4 | 3/64 | 0.06 | 1500 | 1350 825 750 620 530 700 565 495 | 140 | 140 |8262H106 ®|8262H180 ® 6.1/F [10.6/H
1/4 | 3/64 | 0.06 | 750 750 725 750 640 550 750 600 500 | 180 | 180 | 8262H019 | 8262H080 6.1/F [10.6/H

1/4 | 3/32 | 0.2 720 410 410 610 410 410 600 410 400 | 180|180 | 8262H109 | 8262H183
1/4 | 3/32 | 0.2 590 410 410 290 290 270 240 240 225 | 180 | 180 | 8262H108 | 8262H182
1/4 | 3/32 | 0.2 500 350 270 295 210 205 285 200 195 | 180 | 180 | 8262H021 -
1/4 | 3/32 | 0.2 370 330 160 235 160 160 215 150 145 | 180 | 180 | 8262H020 | 8262H086
1/4 | 1/8 | 0.35 | 500 380 355 275 275 235 250 250 225 | 180 | 180 | 8262H110 | 8262H185
1/4 | 1/8 | 0.35 | 340 300 215 130 125 115 110 105 100 | 180 | 180 | 8262H232 -

17.1/F | 22.6/H
10.1/F [ 11.6/H
9.1/F [ 18.6/H
6.1/F [ 10.6/H
17.1/F | 22.6/H
10.1/F [ 11.6/H

o| o ol oo | | o | | | | | | | | | ] Lo wo| wo| | wo| Lo Lol A | A wo| wof of | | | wo| Lol | | wo| wof | x| wof wof wof cof rof rof = = rof ro| = =] o] = R R Ro| = = =
C|O|Q|C|O|0|C|C|O|C|C|O|C|C|O|0|C|C|0|C|C|0|C|C|0O|0[C[C|0|C|C|O|C|C|O|0|C|0|0|C| 0|00 ee U ClO|0|C|0|0|C|C|lo|0e0e e ee

1/4 | 1/8 | 035 | 340 300 215 - - - - - - 180 | - - 8262H184 101/F| -

1/4 | 1/8 | 035 | 275 260 150 165 130 120 155 120 115 | 180 | 180 | 8262H023 - 9.1/F | 18.6/H
1/4 | 1/8 | 035 | 185 180 90 130 110 90 120 100 85 | 180 | 180 | 8262H022 | 8262H007 6.1/F | 10.6/H
1/4 | 5/32 | 0.52 | 300 210 210 135 135 135 115 115 115 | 180 | 180 | 8262H112 | 8262H187 17.1/F | 22.6/H
1/4 | 6/32 | 0.52 | 210 200 145 65 63 63 55 54 54 | 180 | 180 | 8262H202 - 10.1/F [ 11.6/H
1/4 | 6/32 | 0.52 | 210 200 145 - - - - - - 180 | 180 - 8262H220 104/F| -

1/4 | 6/32 | 0.52 | 150 140 100 95 75 75 85 72 70 | 180 | 180 | 8262H113 - 9.1/F [18.6/H
1/4 | 6/32 | 0.52 | 100 100 55 72 60 55 67 53 52 | 180 | 180 | 8262H111 | 8262H186 6.1/F [ 10.6/H
1/4 | 7/32 | 0.73 | 125 125 125 70 70 70 65 65 65 | 180 | 180 | 8262H114 | 8262H188 17.1/F | 22.6/H
1/4 | 7/32 | 0.73 | 100 100 100 35 35 35 30 30 30 | 180 | 180 | 8262H208 - 10.1/F [ 11.6/H
1/4 | 7/32 | 0.73 | 100 100 100 - - - - - - 180 | - - 8262H226 104/F| -

1/4 | 7/32 | 0.73 55 54 40 38 33 31 35 30 28 | 180 | 180 | 8262H013 | 8262H036 6.1/F [ 10.6/H
1/4 | 9/32 | 0.88 90 90 90 53 50 47 48 46 44 1180|180 | 8262H212 | 8262H230 17.1/F | 22.6/H
1/4 | 9/32 | 0.88 65 75 60 25 25 22 22 22 20 | 180 | 180 | 8262H210 - 10.1/F | 11.6/H
1/4 | 9/32 | 0.88 65 75 60 - - - - - - 180 | - - 8262H189 10.1/F| -

1/4 | 9/32 | 0.88 36 36 33 27 23 21 24 22 20 | 180 | 180 | 8262H090 | 8262H038 6.1/F | 10.6/H
3/8 | 1/8 | 0.35 | 500 380 355 275 275 160 250 250 150 | 180 | 180 | 8263H115 | 8263H191 17.1/F [ 22.6/H
3/8 | 1/8 | 0.35 | 340 300 215 130 125 85 110 105 75 | 180 | 180 | 8263H232 - 10.1/F [ 11.6/H
3/8 | 1/8 | 0.35 | 340 300 215 - - - - - - 180 | - - 8263H190 104/F| -

3/8 | 1/8 | 0.35 | 275 260 140 165 130 110 155 120 105 | 180 | 180 | 8263H003 - 9.1/F [18.6/H
3/8 | 1/8 | 035 | 185 180 90 130 110 80 120 100 75 | 180 | 180 | 8263H002 | 8263H330 6.1/F [ 10.6/H
3/8 | 532 | 0.52 | 300 210 195 135 135 100 115 115 90 | 180 | 180 | 8263H118 | 8263H193 17.1/F | 22.6/H
3/8 | 532 | 052 | 210 185 100 65 63 50 55 54 44 | 180 | 180 | 8263H200 - 10.1/F [ 11.6/H
3/8 | 532 | 052 | 210 185 100 - - - - - - 180 | - - 8263H331 104/F| -

3/8 | 5/32 | 0.52 | 150 140 80 95 75 75 85 72 70 | 180 | 180 | 8263H117 - 9.1/F | 18.6/H
3/8 | 5/32 | 0.52 | 100 100 50 72 60 55 67 53 52 | 180 | 180 | 8263H116 | 8263H192 6.1/F | 10.6/H
3/8 | 7/32 | 0.73 | 125 100 100 70 70 70 65 65 65 | 180 | 180 | 8263H206 | 8263H332 17.1/F | 22.6/H
3/8 | 7/32 | 0.73 | 100 86 70 35 35 35 30 30 30 | 180|180 | 8263H124 - 10.1/F | 11.6/H
3/8 | 7/32 | 0.73 | 100 86 70 - - - - - - 180 | - - 8263H195 104/F| -

3/8 | 7/32 | 0.73 55 54 29 38 33 31 35 30 28 | 180 | 180 | 8263H119 | 8263H194 6.1/F [10.6/H
3/8 | 9/32 | 0.88 | 100 85 70 53 50 47 48 46 44 1180 | 180 | 8263H210 | 8263H333 17.1/F | 22.6/H
3/8 | 9/32 | 0.88 65 63 47 - - - - - - 180 | 180 | 8263H125 | 8263H197 104/F| -

3/8 | 9/32 | 0.88 35 32 21 27 23 21 24 22 20 | 180 | 180 | 8263H054 | 8263H196 6.1/F [ 10.6/H

32 ® Only available with UR disc, limits min. ambient temp. to 32°F (0°C); @ = General Purpose Valve, O = Safety Shutoff Valve
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ASUAQ 8262

8263

Specifications
. . . Watt Rating/
. Operating Pressure Differential (bar) Max. Fluid Catalog Number Class of cogil
Pipe |Orifice| Flow Max. AC@55°C Max. DC@40°C Max. DC@55°C Temp. °C Insulation
Size | size |Factor|Air-Inert Lt. 0il @ |Air-Inert Lt. 0il @ |Air-Inert Lt. Ol Stainless | Const. uL
(in) | (mm) |(m3h)| Gas | Water | 300ssu Gas | Water | 300ssu Gas | Water | 300ssu | AC | DC Brass Steel Ref. |Listing| AC DC
NORMALLY CLOSED (Closed when de-energized), NBR Disc
1/8 12 | 0.05 152 152 117 - - - - - - 60 - - 8262H175 © 1 ® |10.1/F -
1/8 1.2 | 0.05 - - - 138 138 119 131 131 17 - 60 - 8262H176 © 1 [ ] - 22.6/H
18 | 1.2 | 0.05 - - - 103 103 103 103 103 103 - | 60 [8262H089 @ - 1 [ ] - |22.6H
1/8 | 1.2 | 0.05 | 140 118 57 67 51 50 63 48 47 60 | 60 - 8262H079 ©| 2 [ ] 9.1/F | 18.6/H
1/8 | 1.2 | 005 | 103 93 57 52 43 39 48 39 37 60 | 60 [8262H096 @ - 2 [ ] 6.1/F | 10.6/H
1/8 | 1.2 | 005 | 103 93 57 - - - - - - 60 | - - 8262H173 | 2 [ ] 6.1/F -
1/8 | 1.2 | 005 | 103 103 103 81 79 65 69 67 59 60 | 60 [8262H099 @ - 1 ® |10.1/F|11.6/H
18 | 1.2 | 0.05 52 52 50 52 44 38 52 41 34 82 | 82 | 8262H001 | 8262H012 2 O | 6.1/F |10.6/H
1/8 | 24 | 018 50 28 28 42 28 28 4 28 28 82 | 82 | 8262H277 | 8262H178 1 O |17.1/F|22.6/H
1/8 | 24 | 018 - - - 20 20 19 17 17 18 - | 82 - 8262H177 1 ®) - |11.6H
1/8 | 24 | 0.18 34 24 22 20 14 14 20 14 13 82 | 82 | 8262H011 - 2 O | 9.1/F |18.6/H
1/8 | 24 | 018 26 23 13 16 11 11 15 10 10 82 | 82 | 8262H014 | 8262H015 2 O | 6.1/F |10.6/H
1/8 3.2 | 030 34 26 24 19 19 16 17 17 16 82 | 82 | 8262H105 | 8262H174 1 O | 17.1/F|22.6/H
1/8 32 | 030 23 21 15 - - - - - - 82 - - 8262H179 1 O | 10.1/F -
1/8 | 32 | 030 19 18 13 11 9 9 11 8 8 82 | 82 | 8262H016 - 2 O | 9.1/F |18.6/H
18 | 32 | 030 13 12 8 9 8 7 8 7 6 82 | 82 | 8262H002 | 8262H006 2 O | 6.1/F |10.6/H
1/4 1.2 | 0.05 152 152 117 81 79 65 69 67 59 60 | 60 - 8262H214 © 3 ® |101/F|11.6/H
14 | 12 | 005 | 103 103 103 81 79 65 69 67 59 60 | 60 [8262H200 @ - 3 ® |10.1/F|11.6/H
14 | 12 | 005 | 103 103 103 103 103 103 103 103 103 | 60 | 60 |8262H107 @ - 3 ® |17.1/F|22.6/H
14 | 12 | 0.05 - - - 138 138 119 131 131 117 - | 60 - 8262H181 @®| 3 [ ] - |22.6H
14 | 1.2 | 005 | 103 93 57 52 43 37 48 39 34 60 | 60 [8262H106 ®|8262H180 ®| 4 [ ] 6.1/F | 10.6/H
14 | 1.2 | 0.05 52 52 50 52 44 38 52 41 34 82 | 82 | 8262H019 | 8262H080 4 O | 6.1/F |10.6/H
14 | 24 | 018 50 28 28 42 28 28 4 28 28 82 | 82 | 8262H109 | 8262H183 3 O [17.1/F|22.6/H
14 | 24 | 018 4 28 28 20 20 19 17 17 16 82 | 82 | 8262H108 | 8262H182 3 O [10.1/F|11.6/H
1/4 24 | 018 34 24 19 20 14 14 20 14 13 82 | 82 | 8262H021 - 4 O 9.1/F [18.6/H
1/4 24 | 018 26 23 1 16 1" 1 15 10 10 82 | 82 | 8262H020 | 8262H086 4 0] 6.1/F [ 10.6/H
1/4 3.2 | 030 34 26 24 19 19 16 17 17 16 82 | 82 | 8262H110 | 8262H185 3 O | 17.1/F|22.6/H
14 | 32 | 030 23 21 15 9 9 8 8 7 7 82 | 82 | 8262H232 - 3 O |[10.1/F|11.6/H
1/4 32 | 030 23 21 15 - - - - - - 82 - - 8262H184 3 O |10.1/F -
14 | 32 | 030 19 18 10 1 9 8 11 8 8 82 | 82 | 8262H023 - 4 O | 9.1/F |18.6/H
14 | 32 | 030 13 12 6 9 8 6 8 7 6 82 | 82 | 8262H022 | 8262H007 4 O | 6.1/F |10.6/H
14 | 40 | 045 21 14 14 9 9 9 8 8 8 82 | 82 | 8262H112 | 8262H187 3 O |17.1/F|22.6/H
1/4 | 40 | 045 14 14 10 4 4 4 4 4 4 82 | 82 | 8262H202 - 3 O |[10.1/F|11.6/H
14 | 40 | 045 14 14 10 - - - - - - 82 | - - 8262H220 3 o |[101/F| -
14 | 40 | 045 10 10 7 7 5 5 6 5 5 82 | 82 | 8262H113 - 4 O | 9.1/F |18.6/H
14 | 40 | 045 7 7 4 5 4 4 5 4 4 82 | 82 | 8262H111 | 8262H186 4 O | 6.1/F |10.6/H
1/4 56 | 0.63 9 9 9 5 5 5 4 4 4 82 | 82 | 8262H114 | 8262H188 3 O | 17.1/F|22.6/H
1/4 56 | 0.63 7 7 7 2 2 2 2 2 2 82 | 82 | 8262H208 - 3 O |10.1/F|11.6/H
1/4 | 56 | 0.63 7 7 7 - - - - - - 82 | - - 8262H226 3 o |[101/F| -
1/4 | 56 | 0.63 4 4 3 3 2 2 2 2 2 82 | 82 | 8262H013 | 8262H036 4 O | 6.1/F |10.6/H
1/4 71 0.76 6 6 6 4 3 3 3 3 3 82 | 82 | 8262H212 | 8262H230 3 O | 17.1/F|22.6/H
1/4 71 0.76 4 5 4 2 2 2 2 2 1 82 | 82 | 8262H210 - 3 O | 10.1/F|11.6/H
1/4 71 0.76 4 5 4 - - - - 82 - - 8262H189 3 O |10.1/F -
14 | 71 | 0.76 2 2 2 2 2 1 2 2 1 82 | 82 | 8262H090 | 8262H038 4 O | 6.1/F |10.6/H
3/8 | 32 | 030 34 26 24 19 21 1 17 19 10 82 | 82 | 8263H115 | 8263H191 5 O |17.1/F|22.6/H
3/8 | 32 | 030 23 21 15 9 6 8 7 5 82 | 82 | 8263H232 - 5 O [10.1/F|11.6/H
3/8 | 32 | 030 23 21 15 - - - - - 82 | 82 - 8263H190 5 o |[101/F| -
3/8 | 32 | 030 19 18 10 1 9 8 11 8 7 82 | 82 | 8263H003 - 6 O | 9.1/F |18.6/H
3/8 3.2 | 030 13 12 6 9 8 6 8 7 5 82 | 82 | 8263H002 | 8263H330 6 0] 6.1/F [10.6/H
3/8 40 | 045 21 14 13 9 9 7 8 8 6 82 | 82 | 8263H118 | 8263H193 5 O | 17.1/F|22.6/H
3/8 40 | 045 14 13 7 4 4 3 4 4 3 82 | 82 | 8263H200 - 5 O |10.1/F|11.6/H
3/8 | 40 | 045 14 13 7 - - - - - - 82 | - - 8263H331 5 o |[101/F| -
3/8 | 40 | 045 10 10 6 7 5 5 6 5 5 82 | 82 | 8263H117 - 6 O | 9.1/F |18.6/H
3/8 | 40 | 045 7 7 3 5 4 4 5 4 4 82 | 82 | 8263H116 | 8263H192 6 O | 6.1/F |10.6/H
3/8 | 56 | 0.63 9 7 7 5 5 5 4 4 4 82 | 82 | 8263H206 | 8263H332 5 O [17.1/F|22.6/H
3/8 | 56 | 0.63 7 6 5 2 2 2 2 2 2 82 | 82 | 8263H124 - 5 O |[10.1/F|11.6/H
3/8 | 56 | 0.63 7 6 5 - - - - - - 82 | - - 8263H195 5 o |[101/F| -
3/8 | 56 | 0.63 4 4 2 3 2 2 2 2 2 82 | 82 | 8263H119 | 8263H194 6 O | 6.1/F |10.6/H
38 | 71 | 0.76 7 6 5 4 3 3 3 3 3 82 | 82 | 8263H210 | 8263H333 5 O [17.1/F|22.6/H
38 | 71 | 0.76 4 4 3 - - - - - - 82 | - | 8263H125 | 8263H197 5 o |[101/F| -
3/8 71 0.76 2 2 1 2 2 1 2 2 1 82 | 82 | 8263H054 | 8263H196 6 0] 6.1/F [10.6/H

® Only available with UR disc, limits min. ambient temp. to 32°F (0°C); @ = General Purpose Valve, O = Safety Shutoff Valve 33
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M SERIES
] 8262
8263

ASVO

Dimensions:
Const.
Ref. H K L P w
: ins | 305 | 1.71 | 119 | 269 | 1.95
mm 77 43 30 68 50
; ins | 285 | 160 | 1.19 | 250 | 1.69
mm| 72 41 30 63 43
, ins | 312 | 179 | 156 | 276 | 1.95
mm | 79 45 40 70 50
, ins | 296 | 172 | 156 | 2.60 | 1.69
mm| 75 44 40 66 43
. ins | 320 | 179 | 1.88 | 277 | 1.95
mm| 81 45 48 70 50
5 ins | 303 | 172 | 1.88 | 260 | 1.69
mm| 77 44 48 66 43
Const. Ref. 1-6
w
j] i i |
I P C) H
K
[ |
i ANPT PIPE THREAD
(2 PLACES) -
L
Mounting Dimensions
Const. Ref. 1,2 Const. Ref. 3,4 Const. Ref. 5,6
(1/8" Pipe) (1/4" Pipe) (3/8" Pipe)
.59 87 75
[15] [22.2] [19]
30 MOUNTING MOUNTING MOUNTING
'[B]a - HOLES 34 HOLES 57 HOLES
|| [9] — [14] L
=y | = = =D =
.87 81
69 —> M5 THREAD (22.2) = 206]

L - FLOW 25 [6.4] MIN.FULL MOUNTING M5 THREAD MOUNTING |:> M5 THREAD
(8] THREAD DEPTH HOLES .30 [7.6] MIN.FULL HOLES FLOW 24 [6] MIN. FULL
MOUNTING HOLES 2 HOLES FOR : FLOW THREAD DEPTH THREAD DEPTH

MOUNTING 2 HOLES FOR 2 HOLES FOR
MOUNTING MOUNTING
Note: Mounting holes will accept a standard #10-32 machine screw.

34
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SECTION 4

TEST REPORTS AND CERTIFICATES

NATIONAL PUMP
COMPANY

FRQ-E15.0 A GORMAN-RUPP COMPANY



global assurance

This is to certify that the Quality Management System of:

National Pump Company
7706 N. 71 Avenue
Glendale, AZ 85303

applicable to:
Design, manufacture, and administration of industrial, agricultural,
municipal, and American Petroleum Institute (API) vertical and submersible

pumps utilizing light-machining of components, assembly, and testing

has been assessed and approved by
National Quality Assurance, U.S.A., against the provisions of:

ISO 9001:2008

Certificate Number: 13778
7{% w EAC Code: 18
First Issued: June 6, 2011

FAREEMEPhchalf Valid Until: June 6, 2014

of NQA, USA, Acton, MA 01720

<
S
—
S
—
2
)
QU
QC
. .
o
Q
—
S
O
=
—
S
U

This approval is subject to the company maintaining its system to the required standard, which will be
monitored by NQA, USA, an accredited organization under the ANSI-ASQ National Accreditation Board.
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Report Of Complete Initial Test

I e Induction Motor (Single Speed) 6/28/2013
Purchaser NATIONAL PUVP COMVPANY Purchaser's Order No. 84946A
Serial No. U06 20121843-0001 R0001 NMC Order No. 20121843-SO-1
TR# 13375R-1 Date Of Test 6/20/2013
Nameplate Rating
150 Phase 3 Volts 460
SYN Speed RPM 900 Cycles 60 Amperes Full-Load 182.0
Full-Load Speed-RPM 890 JUE Frame Number 449TP
Temperature Rise
Conditions Of Test Rise °C Heat Run
Hours Line Line Cooling Frame By Winding By @P
Run Volts Amperes Air °C (T"Couple) RES
40 470 177 22 21.3 454 150
Characteristics
Slip No Load Locked Rotor BD.T Resistance Stator
(Percent) Current Current Torque (LB-FT) At 25°C H-POT
(Amperes) (Amps) (LB-FT) At 460 Volts Line-Line Voltage
At 460 Volts OHMVIS By 60Sec
RES
0.69 62 1029 | 1099 1889 0.0271 1920V AC
Hficiency, Percent Power Factor, Percent
Full-Load 3/4-Load 1/2-Load Full-Load 3/4-Load 1/2-Load
95.2 95.4 A9 82.0 791 "7
Data from test on actual motor
Comments: Approved By: Kenny Buntin

Ndec Trademarks follow ed by the ® synbol are registered with the U.S. Patent and Trademark Office

Date: 06/28/2013
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Report Of Complete Initial Test

I e Induction Motor (Single Speed) 6/28/2013
Purchaser NATIONAL PUVP COMVPANY Purchaser's Order No. 84946A
Serial No. U06 20121843-0001 R 0002 NMC Order No. 20121843-SO-1
TR# 13375R-2 Date Of Test 6/24/2013
Nameplate Rating
150 Phase 3 Volts 460
SYN Speed RPM 900 Cycles 60 Amperes Full-Load 182.0
Full-Load Speed-RPM 890 JUE Frame Number 449TP
Temperature Rise
Conditions Of Test Rise °C Heat Run
Hours Line Line Cooling Frame By Winding By @P
Run Volts Amperes Air °C (T"Couple) RES
45 464 178 23 248 471 150
Characteristics
Slip No Load Locked Rotor BD.T Resistance Stator
(Percent) Current Current Torque (LB-FT) At 25°C H-POT
(Amperes) (Amps) (LB-FT) At 460 Volts Line-Line Voltage
At 460 Volts OHMVIS By 60Sec
RES
0.67 63 1070 | 1132 1907 0.0270 1920V AC
Hficiency, Percent Power Factor, Percent
Full-Load 3/4-Load 1/2-Load Full-Load 3/4-Load 1/2-Load
95.4 95.5 95.0 81.9 78.8 7.2
Data from test on actual motor
Comments: Approved By: Kenny Buntin

Ndec Trademarks follow ed by the ® synbol are registered with the U.S. Patent and Trademark Office

Date: 06/28/2013
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Report Of Complete Initial Test

I e Induction Motor (Single Speed) 6/28/2013
Purchaser NATIONAL PUVP COMVPANY Purchaser's Order No. 84946A
Serial No. U06 20121843-0001 R0003 NMC Order No. 20121843-SO-1
TR# 13375R-3 Date Of Test 6/21/2013
Nameplate Rating
150 Phase 3 Volts 460
SYN Speed RPM 900 Cycles 60 Amperes Full-Load 182.0
Full-Load Speed-RPM 890 JUE Frame Number 449TP
Temperature Rise
Conditions Of Test Rise °C Heat Run
Hours Line Line Cooling Frame By Winding By @P
Run Volts Amperes Air °C (T"Couple) RES
35 473 174 23.0 25 452 150
Characteristics
Slip No Load Locked Rotor BD.T Resistance Stator
(Percent) Current Current Torque (LB-FT) At 25°C H-POT
(Amperes) (Amps) (LB-FT) At 460 Volts Line-Line Voltage
At 460 Volts OHMVIS By 60Sec
RES
0.61 61 1067 | 1120 1934 0.0270 1920V AC
Hficiency, Percent Power Factor, Percent
Full-Load 3/4-Load 1/2-Load Full-Load 3/4-Load 1/2-Load
95.3 95.4 95.0 822 791 719
Data from test on actual motor
Comments: Approved By: Kenny Buntin

Ndec Trademarks follow ed by the ® synbol are registered with the U.S. Patent and Trademark Office

Date: 06/28/2013




CERTIFICATION OF HYDROSTATIC TEST

Vertical Turbine Specialists, Inc.
1802 E. 50tk Street, Sunite 106

Phone  {806) 743-5555
Lubbock, TX 79404

Fax  {806) 743-5556
E-Mail acarrolivisfabs.com

Customer: National Pump -
Purchase Order Number: 84946F
Shop Order Number:

Procedure Number: VTS Work Instruction QMSWIOY " Revision: ©

VTS S0# 132305

The parts and/or assembiies noted below have been hydrostatically tested to the pressures and duration of time indicated; in accordance with the provisions of the procedure and
purchase order referenced above.

B.O. Part Par Test: *Suction
Line # Gty Name Nugnbies Revision Duration Pressire
1 4 Head 1824 F ' 849460ZDH/AZ 225 PSI 10 MIN
2 9 Col Fig 187 849460ZCFT/AZ 225 PSI 10 MIN
3 4 Col Fig 18" 849460ZCFB/AZ 225 PSI 10 MIK
5 1 Col Flg 18"w/spd 849460BSPOOL/AZ 225 PSI 10 MIN
Serial number of test gage: 9834877 Last calibration date: 11714412 Next calibration date: 11/14/13
Test gage pressure range: 0-400 PSI
Customer Witness Name: Date:
Comments:

U

Test results certified by: !

Allnoris i A rrolil,Jr. (_>
Title: Quality I ctor
Date: O8/30/13
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NATIONAL
COMPANY

A GORMAN-RUPP COMPANY

7706 North 71st Ave
Glendale, AZ. 85303
Phone: (623) 979-3560
Fax: (623) 979-2177

PUMP

HYDROSTATIC TEST

TEST NUMBER:

CUSTOMER NAME:
PROJECT NAME:
EQUIPMENT DESCRIPTION:
SALES ORDER NUMBER:

COMPONENT DESCRIPTION:
COMPONENT P/N:

TEST STANDARD:

TEST REQUIREMENTS

REPORT

TST11645

SIERRA MOUNTAIN

CITY OF TURLOCK

TERTIARY EFFLUENT

849460A

H24 BOWL

24H100-011

CUSTOMER

AS TESTED

PRESSURE: 250 PSI PRESSURE: 280 PSI
DURATION: 10 MIN START TIME: 9:19 AM
LIQUID: WATER STOP TIME: 9:29 AM
OTHER: N/A DURATION: 10 MIN
NOTES:
RESULTS OF TEST
# COMPONENTS TESTED: 4
# COMPONENTS PASSED: 4
TESTED BY: DATE:
C—1 7-Nov-2013
WITNESSED BY: _ DATE:

FRQ-T10.1

11/7/2013 9:33 AM




SC & 7706 North 71st Ave

NATIONAL PUMP Joshgielor
 COMPANY e

Fax: (623) 979-2177
A GORMAN-RUPP COMPANY

HYDROSTATIC TEST

TEST NUMBER:

CUSTOMER NAME:
PROJECT NAME:
EQUIPMENT DESCRIPTION:
SALES ORDER NUMBER:

COMPONENT DESCRIPTION:
COMPONENT P/N:

TEST STANDARD:

REPORT

TST11650

SIERRA MOUNTAIN

CITY OF TURLOCK

TERTIARY EFFLUENT

849460

H24 BOWL

24H100-011

CUSTOMER

TEST REQUIREMENTS AS TESTED

PRESSURE: 250 PSI PRESSURE: 300 PSI
DURATION: 10 MIN START TIME: 8:25 AM
LIQUID: WATER STOP TIME: 8:35 AM
"OTHER: N/A DURATION: 10 MIN
NOTES:
RESULTS OF TEST
# COMPONENTS TESTED:; 3
# COMPONENTS PASSED: 3
TESTED BY: DATE:
: - 8-Nov-2013
WITNESSED BY:' DATE:

FRQ-T10.1 11/8/2013 8:41 AM



7706 North 71st Ave
Glendale, AZ. 85303
Phone: (623) 979-3560
Fax: (623) 979-2177

" DYNAMIC BALANCE
~ CERTIFICATION

Customer Name: SIERRA MOUNTAIN CONSTRUCTION

Project Name: CITY OF TURLOCK

Sales Order Number: 849460A

Impeller Model: H241.C

Impeller Part Number: 849460AIM

Quantity to Balance: &

- Ilmpeller Weight: 150 Ibs
Balance Grade: 16W/N U.per = K*wW
Balance Constant (K): 16 P N
Rotational Speed: . - 900 rpm
Permissible Unbalance: 2.67 oz-in

Date o Qty ‘

JOSC‘@WW [/,8_20 /5

FRQ-T13.0



@} Test Information Primary Design Condition
' NAT!ONAL PUMP Test Number: TST11654 Type Bow!
COMPANY Customer Nama: SIERRA MOUNTAIN Flow 5100 gpm
| A GORMAN-RUPP COMPANY Project Name: CITY OF TURLOCK Head 87 ft
S/N: 849460A-1 Tag # OPS-PUM-100 Min. Eff. 84.0 %
7706 North 71st Ave, Glendale, AZ 85303 Model: Number STG: Trim: Speed 890 rpm
PERFORMANCE TEST REPORT H24MC 2 18.130 Spec. Gr. 1.00
Collected Data Calculated Data Bow! Performance @ 890 rpm
Speed Flow Pressure | Gauge | In. Power | Vel. Head] DH Loss | Col Loss | BRG Loss Flow Head Power | Efficiency
Test Point rpm gpm Gauge ID it kW ft ft ft hp Kfactor gpm ft hp %
1 898 0.0| 200FT 151.0 104.6 0.00 0.00 0.00 0.57 1.276 0.0 154.8 128.3 0.0
2 8a7 1512.0 134.0 108.2 0.30 0.00 0.00 0.51 1.277 1500.2 138.7 134.5 3941
3 897 3021.0 111.0) 106.4 1.20 0.00 0.00 0.43 1.278 2997.4 116.9] 1322 66.9
4 897 4082.0 98.5 108.3 2.20 0.00 0.00 0.39 1.277 4050.1 105.6] = 1347 80.2
5 897 4514.0 83.0 109.6 2,68 0.00 0.00 037 1.278 4478.8 100.7 136.4 83.5
6 897 4854.0 87.8 109.3 310 0.00 0.00 0.35 1.277 4816.1 95.9 136.0 85.8
7 8o7 5153.0 82.0 108.3 3.50 0.00 0.00 0.33 1.277 5112.8 20.6 134.8 86.8
8 897 5353.0 78.8 107.4 3.77 0.00 0.00 0.32 1.277 5311.2 87.7 133.6 88.0
9 897 5817.0| - 70.5 106.1 4.46 0.00 0.00 0.30 1.276 5771.6 80.3 132.0 88.7
10 897 6151.0 63.0 103.4 4.98 0.00 0.00 0.27 1.275 6103.0 73.4 128.5 88.0
11 897 6527.0 55.0 100.0 5.61 0.00 0.00 0.24 1.273 6476.1 66.1 124.1 87.1
12 898 7058.0 40.5 83.3 6.56 0.00 0.00 0.19 1.270 69951 52.7 115.1 80.8
Test Set-Up Details impeller Data
Test Type: Bowl Number of Stages Impeller Trim Material
Motor: 11-450HP,8P-AZ Model Test Cale. UF Kt
Motor Eff (non-lab): 1.000 NPC Test Calc. in in in Finish Impelier Bowl Ib/ft
Watt Meter Const. - 1.000 071-H24LC 2 2 18.130 18.130| - 3/16" A BRZ CI/COAT 53.80
Flow Meter: 12" Line 0.00
Gauge EL: 6.58 ft 0.00
Lateral Setting: 0.313 in 0.00
Pressure Tap Location Dimensions RMS Trim 18.130 18.130 AVG Kt 53.80
Column Diameter: 12.00 in Additional Notes: Performed
Shaft Diarr'leter: 1.938 in Date: 111212013
Discharge Head Description
Type 2—Fabricated& By: Adam Weigel
Discharge Size 17.25 in
Column Details
Length 12.04 ft Test Technician
Diameter 17.25 in Cerlified
Shaft Diameter 4.000 in Date: _
Acceptance Criteria - Primary , /)-12 ~/3 ihyz2. 20>
Type Customer - + By:
Flow 0% 5% (/Y’—\
Head 0% 5% :
N/A IRECTOR OF ENGINEERI
FRQ-T02.2

Page 1 of 2 111272013 840 AM




R Test Information Primary Design Condition
NATBO N AL PU MP Test Number: TST11654 Type Bowl
) COMP ANY Customer Name: SIERRA MOUNTAIN Flow 5100 gpm
| A GORMAN-RUPP COMPANY Project Name: CITY OF TURLOCK Head 87 ft
S/N: 849460A-1 Tag # OPS-PUM-100 Min. Eff. 84.0 %
7706 North 71st Ave. Glendale, AZ 85303 Modet: Number STG: Trim: Speed 880 rpm
PERFORMANCE TEST REPORT H24MC 2 18.130 Spec. Gr. 1.00

Dash Line - PUMP PERFORMANCE

Flow Rate { gpm )

Cﬁﬁ. 12.200

160 ‘ . 90%
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100 60%
80
60
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0 750 1500 2250 3000 3750 4500 5250 6000 6750 7500

FRQ-T02.2

Page 2 of 2

1112/2013 8:40 AM




s Test Information Rated Conditions
NAT l ONAL P UMP Test Number: TST11654 Type Bowl
C o MP ANy Customer Name: SIERRA MOUNTAIN Flow 5100 gpm
Project Name: CITY OF TURLOCK Head 87 it
A GORMAN-RUPP COMPANY SIN: - 849460A-1 Tag#  OPS-PUM-100 Min. Eff; 84 %
7706 North 71st Ave. Glendale, AZ 85303 Model: Number STG: - Trim; Speed 890 rpm
PERFORMANCE TEST REPORT H24MC 2 18.130 Spec. Gr. 1
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\:@FLQW'

120

Head ( ft)
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80

60

R S
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Dash Line - PUMP PERFORMANCE

Flow Rate ( gpm }
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FRQ-T02.2
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© : , Test Information Primary Design Condition
NATiO NAL PUMP Test Number: TST11655 Type Bowl
COMP ANY Customer Name: SIERRA MOUNTAIN Flow 5100 gpm
A GORMAN-RUPP COMPANY Project Name: CITY OF TURLOCK Head 87 ft
SiN: 849460A-2 Tag # OPS-PUM-200 Min. Eff. 84.0 %
77086 North 71st Ave. Glendale, AZ 85303 Model: Number STG: Trim: Speed 890 rpm
PERFORMANCE TEST REPORT H24MC 2 18.130 Spec. Gr. 1.00
Collected Data Calculated Data Bow! Performance @ 890 rpm
Speed Flow Pressure | Gauge | In. Power | Vel. Head} DH Loss | Col Loss | BRG Loss Flow Head Power | Efficiency
Test Point rpm gpm Gauge (D ft kW fi ft ft hp Kfactor gpm ft hp %
1 897 0.0] 200FT 152.0 106.3 0.00 0.00 0.00 0.57 1.276 0.0 156.1 132.0 0.0
2 897 1515.0 135.0 108.8 0.30 0.00 0.00 0.51 1.277 1503.2 139.7 135.2 39.2
3 897 3135.0 110.8 107.8 1.29 0.00 0.00 043 1.277 3110.5 116.8 134.0 68.4
4 897 4019.0 100.0 108.8 2.13 0.00 0.00 0.39 1.277 3987.6 107.0 135.4 79.6
5 897 4516.0 93.8 110.4 269 000 0.00 0.37 1.278 4480.8 101.4 137.4 83.5
6 897 4852.0 88.5 110.2 3.10 0.00 0.00 0.36 1.278 4814.1 96,7 137.2 85.6
_______ 7 897 5165.0 83.0 109.4 3.51 0.00 000 034 1.278 51247 916 136.2 87.1
8 897 5345.0 80.3 108.7 378 0.00 0.00 0.33 1.277 5303.3 89.2 135.3 88.3
9 897 5826.0 71.0 107.2 4.47 0.00 0.00 0.30 1.277 5780.5 80.8 1334 88.4
10 897 6043.0 - -86.5 105.5|- 4.81 -0.00 0.00 0.28 1.276 5995.8 76.7 131.2 88.5
11 897 6518.0 56.0 1021 5.60 0.00 0.00 0.25 1.274 6467.1 67.1 126.8 86.4
12 898 7010.0 43.5 94.3 6.47 0.00 0.00 0.20 1.270 6947.6 55.6 116.4 83.7
Test Set-Up Details Impeller Data
Test Type: Bowt Number of Stages Impeller Trim Material
Motor: 11-450HP,8P-AZ Model Test Calc. UF Kt
Motor Eff (non-lab): 1.000 NPC Test Cale. in in in Finish Impeller Bowl Ib/ft
Watt Meter Const. 1.000 071-H24LC 2 2 18.130 18.130| 3/18" A BRZ CI/ICOAT 53.80
Flow Meter: 12" Line 0.00
Gauge EL: 6.58 ft 0.00
Lateral Setting: 0.375 in 0.00
Pressure Tap Location Dimensions RMS Trim 18.130 18.130 AVG Kt 53.80
Column Diameter: 12,00 in Additional Notes: Performed
Shaft Dlan‘1eter: 1 .9?8. in Date: 11/12/2013
Discharge Head Description
Type 2-Fabricated By: Adam Weigel
Discharge Size 17.25 in
Column Detalls
Length 1204 # Test Technician
Diameter 17.25 in Certified
Shaft Diameter 4.000 in Date:
Acceptance Criteria - Primary ) {(.12.2012
Type Custorner - + By,
Flow 0% 5% «
1 0, 3
::“eAad o o w-/ /12173 DIRECTOR OF ENGINEERING
FRQ-T02.2

Page 1 0of 2

11/12/2013 10:53 AM




Dash Line - PUMP PERFORMANCE

& Test Information Primary Design Condition
NATI o NAL PUM P Test Number: TST11655 Type Bowl
COMP ANy Customer Name: SIERRA MOUNTAIN Flow 5100 gpm
| A GORMAN-RUPP COMPANY Project Name: CITY OF TURLOCK Head 87 ft
S/N: 849460A-2 Tag #: OPS-PUM-200 Min, Eff. 84.0 %
7706 North 71st Ave, Glendale, AZ 85303 Model: Number STG: Trim: Speed 8280 rpm
PERFORMANCE TEST REPORT H24MC 2 18.130 Spec. Gr. 1.00
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NATIONAL PUMP

COMPANY

A GORMAN-RUPP COMPANY

7706 North 71st Ave. Glendale, AZ 85303
PERFORMANCE TEST REPORT

Test Information

Rated Conditions

Test Number:

TST11655

Customer Name:

SIERRA MOUNTAIN

Project Name:

CITY OF TURLOCK

8/N: 849460A-2

Tag # OP3-PUM-200

Model:
H24MC

Number STG: Trim:;
2

18.130

Type Bowt

Flow 5100 gpm
Head 87 ft
Min. Eff. 84 %
Speed 890 rpm
Spec. Gr. 1
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@ Test Information Primary Design Condition
NATlONAL PU MP Test Number: TST11656 Type Bowl
Co MP ANy Customer Name: SIERRA MOUNTAIN Flow 5100 gpm
| A GORMAN-RUPP COMPANY Project Name: CITY OF TURLOCK Head 87 ft
SIN: 849460A-3 Tag #: OPS-PUM-300 Min. Eff. 84.0 %
7706 North 71st Ave. Glendale, AZ 85303 Model: Number STG: Trim: Speed 890 rpm
PERFORMANCE TEST REPORT H24MC 2 18.130 Spec. Gr. 1.00
Collected Data Calculated Data Bowl Performance @ 890 rpm
Speed Flow Pressure | Gauge | In. Power | Vel. Head| DH Loss | Col Loss |BRG Loss Flow Head Power | Efficiency
Test Point rpm gpm Gauge ID ft kW ft ft ft hp Kfactor gpm ft hp %
1 897 0.0 200FT 152.0 105.0 0.00 0.00 0.00 0.57 1.276 0.0 156.1 130.3 0.0
2 897 1515.0 134.5 108.2 0.30 0.00 0.00 0.51 1.277 1503.2 139.2 134.5 39.3
3 897 3014.0 112.0 106.4 1.20 0.00 0.00 0.43 1.276 2990.5 117.9 132.2 67.3
4 897 4036.0 99.5 108.4 2.15 0.00 0.00 0.39 1.277 4004.5 106.5 134.8 79.9
5 897 4515.0 93.3 109.4 2.69 0.00 0.00 0.37 1.278 4479.8 100.9] 1362 83.9]
6 897 4881.0 87.8 109.2 3.14 0.00 0.00 0.35 1.277 4842.9 96.0 135.9 86.3
7 897 5147.0 83.0 108.0 3.49 0.00 0.00 0.34 1.277 5106.8 91.6 134.4 87.9
8 897 5356.0 79.0 107.7 3.78 0.00 0.00 0.32 1.277 5314.2 88.0 134.0 88.1
9 898 5811.0 70.5 105.5 4.45 0.00 0.00 0.30 1.276 5759.2 80.1 130.8 89.1
10 898 6038.0 65.5 104.4 4.80 0.00 0.00 0.28 1.275 5984.2 75.5 129.4 88.2
11 898 6541.0 53.5 99.8 5.64 0.00 0.00 0.24 1.273 6482.7 64.6 123.5 85.6
12 897 7041.0 40.5 92.2 6.53 0.00 0.00 0.19 1.269 6986.1 52.8 114.1 81.6
Test Set-Up Details Impeller Data
Test Type: Bowl Number of Stages Impeller Trim Material
Motor: 11-450HP,8P-AZ Model Test Calc. UF Kt
Motor Eff (non-lab): 1.000 NPC Test Calc. in in in Finish Impeller Bowl Ib/ft
Watt Meter Const. 1.000 071-H24LC 2 2 18.130 18.130| 3/16" A BRZ CI/COAT 53.80
Flow Meter: 12" Line 0.00
Gauge EL: 6.58 ft 0.00
Lateral Setting: 0.375 in 0.00
Pressure Tap Location Dimensions RMS Trim 18.130 18.130 AVG Kt 53.80
Column Diameter: 12.00 in Additional Notes: Performed
Shaft Dlan?eter: 1.9?38 in Date: 11/12/2013
Discharge Head Description
Type 2-Fabricated By: Adam Weigel
Discharge Size 17.25 in
Column Details
Length 12.04 ft Test Technician
Diameter 17.25 in Certified
Shaft Diameter 4.000 in Date .
Acceptance Criteria - Primary et o
Type Customer - +
Flow 0% 5%
Head 0% 5% . G
N/A { //"Z ’jﬁ DIRECTOR OF ENGINEERING
FRQ-T02.2
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Dash Line - PUMP PERFORMANCE

N Test Information Primary Design Condition
NAT | 0 N AL PU M P Test Number: TST11656 Type Bowl
‘ Co MP ANY Customer Name: SIERRA MOUNTAIN Flow 5100 gpm
A GORMAN-RUPP COMPANY Project Name: CITY OF TURLOCK Head 87 ft
SIN: 849460A-3 Tag #: OPS-PUM-300 Min. Eff. 84.0 %
7706 North 71st Ave. Glendale, AZ 85303 Model: Number STG: Trim: Speed 890 rpm
PERFORMANCE TEST REPORT H24MC 2 18.130 Spec. Gr. 1.00
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@& Test Information Rated Conditions
NATIONAL PUMP [testNumper. TST11656 Type  Bowl
Co MP ANy Customer Name: SIERRA MOUNTAIN Flow 5100 gpm
Project Name: CITY OF TURLOCK Head 87 ft
A GORMAN-RUPP COMPANY SIN: 849460A-3 Tag#  OPS-PUM-300 Min. Eff. 84 %
7706 North 71st Ave. Glendale, AZ 85303 Model: Number STG: Trim: Speed 890 rpm
PERFORMANCE TEST REPORT H24MC 2 18.130 Spec. Gr. 1
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NATIONAL PUMP
COMPANY

A GORMAN-RUPP COMPANY PAINT/COATING INSPECTION

CUSTOMER NAME: SIERRA MOUNTAIN CONSTRUCTION

PROJECT NAME:  CITY OF TURLOCK
PUMP SIN: 849460A-1
CUSTOMER TAG # OPS-PUM-100
“DFT CHECK (mils)
COMPONENT | SPECIFICATION COLOR { # #2 #3
D'SCHACR)SE HEAD PRO-PAID1 RED N/A N/A N/A
DISCHARGE HEAD CUSTOMER
ID (SEE DWG) OFF-WHITE (s.b |7 |24.2
CUSTOMER
i [
COLUMN OD (SEE DWG) OFF-WHITE ;]H b (7.4 QLIO
CUSTOMER
COLUMN ID (SEE DWG) OFF-WHITE | 23.Q (.71 198
ENCLOSING TUBE CUSTOMER N I
oD (SEE BOM). OFF-WHITE | Wb 0.4 1120
CUSTOMER - e
BOWL ASSY OD (SEE BOWD) OFF-WHITE (s, 0’2 1IS. 51170
NOTES:
ENGINEERING TO CERTIFY.

25H0d 0y

PERFORMED BY

DATE
= 1425.20 O
' UP@ERTIFIED BY DATE
ey c>2§uouTE\3
DA

“ WEPNESSED BY

FRQ-Q12.0



PAINT/COATING INSPECTION

CUSTOMER NAME: Sierra Mountain
PROJECT NAME:  City of Turlock
PUMP S/N: 849460A-2
CUSTOMER TAG # OPS-PUM-100
_ B _ DFT GHECK (mils)
COMPONENT SPECIFICATION COLOR # 2 7
D'SCHASSE HEAD PRO-PAIO1 RED-
DISCHARGE HEAD CUSTOMER ,
e Sor owe, OFF-WHITE 16.2 | 230 | 23.4
| . CUSTOMER ] - :
coLumnop | . ST OFF-WHITE 23.8 1 11.2 260
1T CUSTOMER
COLUMNID | oot OFFWHTE |23, 6 | 19/ 1187
ENCLOSING TU CUSTOMER ' RE
one SEE BOM, OFF-WHITE (2.0 | (1.5 112.7
~ | CUSTOMER I
BOWLAssYoD | GETONE OFF-WHITE 1S58 118.7 1 5.0
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NATIONAL PUMP
COMPANY

A GORMAN-RUPP COMPANY

PAINT/COATING INSPECTION

CUSTOMER NAME:

Sierra Mountain

PROJECT NAME: City of Turlock
PUMP S/N: 849460A-3
CUSTOMER TAG # OPS-PUM-100
| BFET GHECK (mils)
COMPONENT SPECIFICATION COLOR i ) #3
PISCHARGEHEAD | pro-PAIO1 RED
DISCHARGE HEAD CUSTOMER
> (SEE DWG) OFF-WHITE LSS |\ x99 12256
CUSTOMER
COLUMN OD (SEE DWG) OFFWHITE |24, | 1€ ] | 24.7
CUSTOMER
COLUMN ID (SEE DWE) OFF-WHITE 217 1202 1172
ENCLOSING TUBE CUSTOMER |
oD (SEE BOM) OFF-WHITE 1<, ) 13.0 | 13.]
CUSTOMER .
BOWL ASSY OD S ot oFFwHTE | 3.§ |15:% | 14.§

NOTES:

; PERFORMED BY
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/M
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NATIONAL PUMP
COMPANY

| A GORMAN-RUPP COMPANY 7 FINAL INSPECTION/SHIPMENT APPROVAL

s Y

-Order Information

Sales Order Number: 849460A Cust. P.O. No.: WQCF-6859
Customer Name: SIERRA MOUNTAIN - Project Name: CITY OF TURLOCK
L1 “VErify the following documents are complete and-accurate - - Inspected by /Date -

| Credit Check Yes

b

+17 Packing Siip (include copy in shipment)

.vz _ Components Verified to BOM/Sales Order Yes (;_;J/ '7('2543
,:§3 Quantity Verified to BOM/Sales Order Yes . B —
8 Instruction & Operation Manual Included wa [ ves | : M
w | Paint/Coating Inspection (FRQ-Q12) [ nma 7 Yes L
:gﬁ:fFinal "Check-Off Drawing/s" Completed O] wa ves | & 25 wNod 2o13
‘E‘ Production Packet Checklist (FRQ-E09) L] wa Yes ¢ 22 Nov 2ol3
: 5 Namepilates Verified (FRQ-E08) ' OO wa [ Yes ¢ 25 nov 263
Visual inspection {fasteners tight, coating, etc.)' [l Ys | & 235 wev 2012
[[] other (describe): '
inspection Test Plan (FRQ-T12) NA [ Yes
Test Requisition (FRQ-T01) O wa Yes | & 22 pov 2o13
Dynamic Balance Certificate (FRQ-T13) [0 wA - [ ves | § 272 Wov_ 203

o 11180 ©

" ENGINEERING SIGN-OFF ON COATING INSPECTION

Comments:

15T Ny 2oi3
Jat

FRQ-Q19.3




SECTION 5

INSTRUCTION, OPERATION AND MAINTENANCE MANUAL

NATIONAL PUMP
COMPANY

FRQ-E15.0 A GORMAN-RUPP COMPANY



NATIONAL PUMP
COMPANY

A GORMAN-RUPP COMPANY

INSTALLATION, OPERATION AND
MAINTENANCE INSTRUCTIONS
AND PARTS LISTS FOR

VERTICAL TURBINE
PUMPS

CUSTOMER:

PUMP SERIAL NUMBER:

DATE SHIPPED:

DELIVERING VERTICAL TURBINE PUMP
RELIABILITY, QUALITY AND SERVICE
SINCE 1969.

PERFORMANCE | QUALITY | SERVICE | TRUST



NATIONAL PUMP
COMPANY

A GORMAN-RUPP COMPANY
7706 N. 71*" Ave., Glendale, AZ 85303 Tel: (623) 979-3560 Fax: (623) 979-2177

February 22", 2013

EXTENDED WARRANTY CERTIFICATE

Project: Sierra Mountain Construction
Purchase Order #: WQCF-6859

Project Name: City of Turlock

NPC Sales Order #: 849460

Per specification 11312D section 1.10, specification 15050 requires a one-year
warranty. As the proposed equipment being supplied from National Pump Company is
an "or equal” on this project, National Pump Company is allowing the Owner a 3 year
warranty (1 year standard + 2 years extended) as a special performance guarantee.

National Pump Company’s Standard Warranty and Terms and Condition policies are attached,
for your convenience.

Should you have any questions or need any further information, please do not hesitate to
contact me at kenk@natlpump.com or by telephone at 623-979-3560 ext. 265.

We look forward to working with you on this project.

Sincerely,
¢M

Ken Kochamba
V.P. Sales and Marketing



NATIONAL PUMP COMPANY

Subject to the terms and conditions set forth below, NATIONAL PUMP COMPANY (“Na-
tional”) warrants that its manufactured equipment is free from defects in workmanship
and materials USING ITS SPECIFICATIONS AS A STANDARD. This warranty does
not extend to anyone except the first purchaser to whom the goods are shipped from
National.

National’s obligation under this warranty is expressly limited to replacing or repairing,
free of charge, F.O.B. point of manufacture, any defective part or parts of its manufac-
tured equipment; however, NATIONAL SHALL HAVE NO SUCH LIABILITY EXCEPT
WHERE IT IS SHOWN TO THE SATISFACTION OF NATIONAL THAT THE DAMAGE
OR CLAIM RESULTED FROM BREACH OF THIS WARRANTY. All parts claimed
defective must be delivered to National at its factory or any factory branch, freight or
express thereon PREPAID.

Every claim under this warranty SHALL BE DEEMED WAIVED UNLESS MADE IN
WRITING AND RECEIVED BY NATIONAL WITHIN THIRTY (30) DAYS OF THE DATE
THE DEFECT WAS DISCOVERED OR SHALL HAVE BEEN DISCOVERED, and within
one year of the date of installation. The installation date must be within six months of
the date the pump was purchased from National.

This Warranty does not cover those parts of the manufactured equipment which are
not manufactured by National except to extend to the purchaser the same warranty, if
any, which is given to National by the manufacturers of said parts.

National makes no other representation of warranty of any kind, express or implied, in
fact or in law, including without limitation, the warranty of merchantability or the warranty
of fithess for a particular purchase, other than the limited warranty set forth herein. In
no event shall National be liable for any consequential or incidental damages resulting
directly or indirectly from the use or loss of use of the manufactured equipment. National
shall not be liable for any alleged negligence, breach of warranty, strict liability, or any
other theory other than the limited liability set forth herein.

THIS WARRANTY CONTAINS THE ENTIRE WARRANTY RELATING TO THE MANU-
FACTURED GOODS OF NATIONAL, AND NO CONDUCT, ORAL STATEMENTS OR
REPRESENTATIONS NOT CONTAINED IN THIS WARRANTY SHALL HAVE ANY
FORCE OR EFFECT OR BE DEEMED A WAIVER THEREOF, THIS WARRANTY
SHALL NOT BE MODIFIED IN ANY WAY EXCEPT IF IN WRITING AND SIGNED BY
AN AUTHORIZED REPRESENTATIVE OF NATIONAL.

This Warranty, and any liability of National hereunder, shall be governed by, construed,
and enforced in accordance with the laws of the State of Ohio.




10.

STANDARD TERMS AND CONDITIONS OF SALE

ACCEPTANCE OF ORDERS: All orders are subject to acceptance by an
Officer of the Company and orders and deliveries are subject to the
Company’s regular credit policy. The Company reserves the right to refuse
any order based on a quotation containing a gross error.

PRICES: List prices and discount schedules are to be maintained at all times.

Prices are for merchandise F.O.B. shipping points, freight collect or prepaid,
and added to the invoice. Prices, discounts, quotations, and specifications
are subject to change without notice and will be applied as in effect at time of
shipment.

TERMS: Except as otherwise indicated, payment is due 30 days after date of
invoices. Interest at the maximum legal rate will be charged on all overdue
amounts.

TAXES: Taxes imposed by any Federal, State, County, or Municipal law on
the sale will be added to the invoice, unless a fully executed tax exemption
certificate is received with the order.

ORDER CHANGES: No changes in orders will be accepted from the
purchaser except by special written arrangement with the executive office of
National.

RETURN OF GOODS: Written permission from the factory must be obtained
before returning any merchandise. All transportation charges must be borne

by the Customer. New material of current design accepted by the Company

for credit is subject to a restocking charge of at least 15 percent.

CLAIMS: All goods shall be deemed delivered to purchaser at the time they
are placed in the hands of carrier and consigned to purchaser.

ROUTING: If routing of shipment is specified on Customer’s order, it will be
followed whenever practical.

SUBSTITUTION: The Company reserves the right to substitute materials and
modify specifications to the extent required in order to comply with any
Government law or regulation.

MINIMUM ORDER AMOUNT: The minimum order amount to be charged on
customer account is $50.00. All orders for less than this amount will be billed
at the minimum of $50.00 not including tax or freight charges.
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SECTION |
GENERAL INFORMATION

I-1. GENERAL INFORMATION

The length of the satisfactory service obtained from the
equipment will, in part, depend on proper installation
and maintenance. This instruction manual is provided to
present the basic information for operating, maintenance
and management personnel. Due to the many variations
and custom designed units, it is impossible to cover every
design variation or contingency which may arise. However,
the basic information contained herein will cover most
questions.

I-2. IDENTIFICATION

Should questions arise concerning the pump, the
factory will require the complete serial number to be of
assistance. The serial number is stamped on a metal
nameplate affixed to the discharge head assembly
and/or bowl assembly. The driver will have a separate
nameplate attached to it. When requesting information
on the driver both the driver serial number and pump
serial number will be required.

I1-3. GENERAL DESCRIPTION

The basic components of Close Coupled Pumps are the
driver, discharge head assembly, column assembly (when
used), and bowl assembly. The pumps are normally shipped
assembled and ready for installation. The drivers, couplings
and strainers (when used) are shipped unassembled to
prevent damage.

I-4. DRIVERS

A variety of drivers may be used, however, electric motors
are most common. For the purposes of this manual, all types
of drivers can be grouped into two categories:

1. Hollow shaft drivers where the pump shaft extends
through a tube in the center of the rotor and is
connected to the driver by a clutch assembly at
the top of the driver.

2. Solid shaft drivers where the rotor shaft is solid and
projects below the driver mounting base. This type
of driver requires an adjustable flanged coupling
for connecting to the pump.

I-5. DISCHARGE HEAD ASSEMBLY

The discharge head supports the driver and bowl assembly
as well as supplying a discharge connection (except for the
“NUF” type discharge connection which will be located on
one of the column pipe sections below the discharge head).
A shaft sealing arrangement is located in the discharge
head to seal the shaft where it leaves the liquid chamber.

The shaft seal will usually be either a mechanical seal
assembly or stuffing box.

Figure I-1. “N260” Type Unit
I1-6. COLUMN ASSEMBLY

Column assembly is of two basic types, either of which
may be used:

1. Open lineshaft construction utilizes the fluid being
pumped to lubricate the lineshaft bearings.

2. Enclosed lineshaft construction has an enclosing
tube around the lineshaft and utilizes oil, grease
or injected liquid (usually clean water) to lubricate
the lineshaft bearings.



Column assembly will consist of: 1) column pipe, which
connects the bowl assembly to the discharge head, 2)
shaft, connecting the bowl shaft to the driver and, 3) may
contain bearings, if required, for the particular unit. Column
pipe may be either threaded or flanged.

Note: Some units will not require column assembly,
having the bowl assembly connected directly to the
discharge head instead.

I-7. BOWL ASSEMBLIES

The bowl consists of: 1) impellers rigidly mounted on the
bowl shaft which rotate and impart energy to the fluid, 2)
bowls to contain the increased pressure and direct the
fluid, 3) suction bell or case which directs the fluid into the
first impeller, and 4) bearings located in the suction bell
(or case) and in each bowl.

SECTION I
PRE-INSTALLATION

lI-1. RECEIVING

When shipment is received extreme care should be
exercised when unloading. Heavy parts should be
carefully skidded to the ground if lifting equipment is not
available. Do not drop the unit, or any parts, as damage
may cause trouble in assembly and operation of the
units.

Inspect unit for signs of transit damage before beginning
to uncrate or put into storage. If damage is evident the
local transporting company agent should be notified before
uncrating and a claim filed with the agent.

II-2. STORAGE

If the unit is to be stored prior to installation, carefully
select a storage space so the unit will not be subjected to
excess moisture, extreme weather conditions, corrosive
fumes, or other harmful conditions. Carefully inspect the
unit and clean any rust spots on machined surfaces with
fine emery cloth or scotchbrite pad and coat with a rust
preventive. If the unit is stored for a long period it should
be inspected from time to time, cleaned, and shafting
rotated as required.

lI-3. UNCRATING & CLEANING

If unit appears undamaged proceed to uncrate. The pump
is shipped as a unit from the factory and is advisable to
lift into the vertical position before uncrating. If this is not
possible the longer units must be supported at more than
one place to avoid putting undue strain on the unit when
raising to the vertical position.

Clean all parts of all dirt, packing materials and other
foreign matter. Flush the pump inside and outside with
clean water. Clean all machined surfaces. These are
coated with a rust preventive before shipment which
must be removed. Remove any rust spots found on the
machined surfaces with a fine emery cloth or scotchbrite
pad. Clean all threaded connections and any accessory
equipment.

NOTE: Parts and accessories may be placed inside
shipping containers or attached to skids in individual
packages. Inspect all containers, crates and skids for
attached parts before discarding.
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ll-4. EQUIPMENT AND TOOLS

No installation should be attempted without equipment
adequate for the job. The following list covers the principal
items required for an installation.

1. Mobile crane capable of hoisting and lowering the
weight of the pump or motor.

2. Cabile sling for attaching to the pump and motor
lifting eyes.

3. Ordinary hand tools—end wrenches, socket set,
screw drivers, allen wrenches, collet hammer,
etc.

4. Wire brush, scraper and fine emery cloth or
scotchbrite pad.

5. Thread compound and light machinery oil.

1I-5. PRE-INSTALLATION CHECK LIST

The following checks should be made before starting
actual installation to assure proper installation and prevent
delays:

1. Where more than one unit is received, check the
pump serial number against the packing slip to be
sure the correct unit is being installed.

2. Check the driver horsepower and speed indicated
on the driver nameplate, and the horsepower and
speed indicated on the pump nameplate (located
on the discharge head) to be sure they agree.

NOTE: A slight difference between the speeds (RPM)
shown on the driver and pump nameplates is O.K,,
however, the difference should not be more than 2%.

3. With motor driven units be sure the voltage and
frequency on the motor nameplate agree with the
service available. Also make sure the horsepower
and voltage rating of the control box or starter
agree with the horsepower and voltage rating of
the motor.

4. Check the depth of the sump against the pump
length to be sure there will be no interference.



5. Check the proposed liquid level in the sump against
the pump length. The bottom stage of the pump
must be submerged at all times.

6. Clean the sump and piping system before installing
the pump.

7. Check the installation equipment to be sure it will
safely handle the equipment.

8. Check all pump connections (bolts, nuts, etc.) for
tightness. These have been properly tightened

before leaving the factory, however, some
connections may have worked loose in transit.

9. On the hollow shaft drivers, check the clutch size
and drive key against the shaft size which must
go through the clutch. Sometimes the shaft size
coming through the discharge head is different
from the shaft size going through the driver. Be
sure you check against the shaft which will go
through the driver.

10. On solid shaft drivers check the motor shaft size
against the coupling bore size.

SECTION Il
INSTALLATION

lll-1. GENERAL

This is a precision piece of equipment and should be
treated as such. Proper installation is necessary to
provide maximum service from the pump. To insure
proper alignment three items are very important during
installation:

1. All machined mating surfaces (such as the mating
flanges of pump and driver) must be clean and
free of burrs and nicks. These surfaces should be
cleaned thoroughly with a scraper, wire brush and
emery cloth if necessary and any nicks or burrs
removed with a fine file.

2. Exterior strain must not be transmitted to the
pump. The most common cause of trouble in this
respect is forcing the piping to mate with the pump.
It is recommended that flexible connectors be
installed in the piping adjacent to the pump. This
is especially critical on “NUF” type units where
the discharge may be several feet below the
supporting structure, and a relatively small strain
can cause misalignment.

3. All threads should be checked for damage and
repaired if necessary. Iffiling is necessary, remove
the part from the pump if possible, or arrange a rag
to catch all filings so they do not fall into other parts
of the pump. Clean all threads with wire brush and
cleaning solvent. Ends of shafts must be cleaned
and any burrs removed since alignment depends
on the shaft ends butting squarely. Lubricate all
screwed connections with a thread lubricant — an
anti-galling threading compound such as “Never-
Seez” should be used on stainless and monel
mating threads.

CAUTION: Apply thread lubricant sparingly to male
shaft threads only when making up shaft connection.
Excess lubricant should not be allowed to get between
the ends of the shaft.

llI-2. FOUNDATION

The foundation may consist of any material that will afford
permanent, rigid support to the discharge head and will
absorb expected stresses that may be encountered in
service.

Concrete foundations should have anchor bolts installed
in sleeves twice the diameter of the bolt to allow alignment
with the holes in the mounting plate as illustrated in Figure
-1.

D"

“——— ANCHOR BOLT

NUT
<+— GROUT
AT \
~
OPENING FOR PUMP ——p ~\
~ - . ° -
oy PN S . 10"D
2"D" DIA. PIPE .
b " - N\ \.
4 "D" SQUARE PLATE—+ -~ -\' .
L)
N 71 1/2" MIN
\ .
14"V

Figure lll-1. Recommended Anchor Bolt Arrangement

llI-3. INSTALLING PUMP

1. Position lifting equipment so it will center over the
foundation opening.

NOTE: Sump and piping should be thoroughly cleaned
of all loose debris before starting installation.

2. Ifabase plate is used, level the mounting surface
grout and anchor in place.

3. Clean pump discharge flange.

NOTE: All machined surfaces are coated with
rust preventive prior to shipment. This must be
completely removed along with any paint overspray
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or rust which might be on the machined faces. The
surfaces should be scraped and wire brushed and
then a fine emery cloth used to remove any stubborn
spots.

4. Lift pump, mount strainer if required, and lower
slowly into sump. Hand guide the pump as it is
lowered and watch for any obstructions or binding
of the pump which can be felt through the hands.
Stop lowering unit when still a few inches off
foundation.

NOTE: Be particularly careful not to damage any
piping which may extend down along the column
and/or bowl assembly. This piping (when used) must
remain open. Should it be damaged, it should be
removed and replaced.

5. Rotate pump until discharge flange faces proper
direction for alignment with piping, and align
anchor bolt holes.

6. Slowly lower pump onto foundation.
7. Install anchor bolts or nuts, but do not tighten.

8. Shift the pump slightly on the foundation, if
required, to facilitate alignment.

9. Check level of discharge head once sitting on
grout plate.

CAUTION: Exterior stresses should not be transferred
to the pump. All piping must be carefully aligned and
supported to prevent this.

NOTE: It is strongly recommended that flexible
connectors (Dresser Couplings, or equal) be installed
in the piping immediately adjacent to the pump.

10. Tighten discharge flange bolting using proper
torque sequence. Be sure the flanges mate
without forcing.

11. Tighten anchor bolting.

12. Mechanical seal should be installed at this time if
the pump is so equipped. If the mechanical seal
was shipped not installed, see paragraph 111-9 for
further details.

lll-4. INSTALLING HOLLOWSHAFT DRIVE

1. Clean the driver mounting flange on the discharge
head and flange. Check for burrs or nicks on the
register and mounting face. Oil lightly.

2. Remove driver clutch.

3. Lift the driver and clean the mounting flange,
checking for burrs and nicks.

4. Some electric motors will be supplied with a
“lowerguide bushing” (steady bushing) which is
installed at the bottom of the motor to stabilize
the shaft at this point. Some motor manufacturers
mount this guide bushing before shipping while
others will ship the guide bushing with instructions
for field mounting. Check the packing slip to see
if a guide bushing is required. If so, determine if
the bushing is already mounted or not and proceed
accordingly. See Fig. IlI-2.

5. Raise and center driver over pump.

6. Lower carefully until about 1/4” above mounting
flange. Rotate driver until junction box on motor
or input shaft on gear drive is in correct position.
Align bolt holes and insert bolts.

7. Lower carefully into place making certain that the
female register on the driver mates over the male
register on the pump.

8. Tighten mounting bolts.

9. Check driver manufacturer’s instruction manual
for special instructions including lubrication
instructions and follow all “start up” directions.

10. Electric drivers should be checked for rotation at
this time. Make electrical connections and jog
motor momentarily to check rotation. DRIVER
MUST ROTATE COUNTER-CLOCKWISE when
looking down at top end of motor. To change
the direction of rotation on a three-phase motor,
interchange any two line leads. To change direction
of rotation on a two-phase motor, interchange the
leads of either phase.

CAUTION: Reverse rotation with the pump connected
can cause extensive damage to the pump — ALWAYS
check rotation before connecting driver to pump.

X ANNNNNY
9573
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GUIDE BUSHING
LOCATED AT BOTTOM OF MOTOR
INSIDE HOLLOW SHAFT

Figure Ill-2. Motor Guide Bushing Location
NOTE: On units equipped with one piece headshaft (no
lineshaft coupling between driver and pump) Steps 11,
12 and 13 will not be applicable.



11. Clean all shaft threads (both ends of head shaft
and on top shaft). Try the lineshaft coupling and
headshaft nut on their respective threads. These
should thread on by hand. If not, clean up threads
with fine three cornered file. Check ends of shaft
where they will butt inside lineshaft coupling. Ends
must be square and clean. Fit gib key so it slides
smoothly.

12. Lubricate top shaft threads and thread (LEFT OR
RIGHT HAND threads) headshaft nut half way onto
top shaft.

CAUTION: Apply thread lubricant only to male shaft
threads. Apply sparingly to avoid build-up between
ends of shaft which could cause misalignment.

13. Lower headshaft carefully down through driver.
Clean and lubricate threads and thread into
lineshaft coupling. Shafts must butt against each
other.

NOTE: Headshaft should stand centered (long shafts
may lean slightly from own weight, however, they can
be centered without effort) in the driver hollow shaft.
If not, check driver mounting flange for improper
mounting and re-clean ends of shaft where coupled
inside discharge head.

14. Remove headshaft nut and install clutch on driver
being careful that it fits down properly.

15. Install gib key in clutch and shaft. Gib key should
be a slip fit. Do not force.

16. Thread adjusting nut down (RIGHT OR LEFT

HAND threads) on shaft until it bears against
clutch.

HEADSHAFT

HEADSHAFT NUT

LOCKSCREW HEADSHAFT NUT

GIB KEY

DRIVER

CLUTCH CAP SCREW

Figure lll-3. Hollow Shaft Driver Clutch

17. See paragraph 1l11-6 for impeller adjustment.

18. Adjust mechanical seal AFTER adjusting
impellers.

I1I-5 INSTALLING SOLID SHAFT DRIVER

1. Clean driver mounting flange on discharge hegd
and check for burrs or nicks on the register gind
mounting face.

Clean pump half of AFS coupling and fit key

to shaft, and install. Clean headshaft threads.

Lubricate and try adjusting nut. The agjusting

ut should run down on the threads Py hand,
til flush with top of threads on headghaft.

3. Lifdriver and clean mounting flangg, checking
for Rurrs and nicks.

4. Instal\driver half-coupling on driyer shaft (See
Figure\ll-4 and I11-6 for couplingfillustrations):

a. Rlace straight key intofkeyway, be sure
the key is up far engugh to clear the
grQove cut around jhe shaft near the
en

b. Slide\driver half-cpupling onto shaft far
enoug\ to insert fhe circular thrust rings
into the\shaft grgove.

c. Install cirdular jhrust ring in shaft groove.

When pr ly positioned, the half-
coupling wl/slip down over the circular
key and hof{l it in position (see Figure
1-4.)
DRIVER SHAFT
DRIVER HALF
COUPLING
FITS OVER
CIRCULAR sQ. KEY
KEY AND
HOLDS IT IN
POSITION
o
CIRCUINAR KEY
Figure llf-4. Driver Half-Coupling Cokrectly
Positioned

5. Mefhanical seal should be installed at tNis time if
thg pump is so equipped. If the mechan\cal seal

s shipped not installed, see paragraph\lI-9 for

rther details.

6. / Install pump half-coupling on head shaft:
a. Slide pump half-coupling onto shaft.

b. Install key and push down to clea
threads.
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c. Thread adjusting nut (RIGHT OR LEF
HAND threads) onto shaft until end pf
shaft is even with top of adjusting n

7\ Center motor over pump and rotate to Align
mounting holes.

Klectric Motors — rotate junction fox into
desired position.

Gear Drives — rotate input shaft ifito desired
positjon.

8. Lowerdriver carefully into place ghaking certain
that the\female register on the drjver mates over
the mal@register on the dischajge head.

9. Bolt driver\to discharge head

10. Checkdriver fpanufacturer’s jnstructions for special
instructions ingluding lubrigation instructions and
follow all “starfup” instrugtions.

11. Electric drivers sfiould e checked for rotation at
this time. Make glectfical connections and jog
motor briefly to check rotation. DRIVER MUST
ROTATE COUNTER/CLOCKWISE when looking
down at the top egly of motor. To change the
direction of rotatipn\on a three-phase motor,
interchange any/twa\line leads. To change
direction of rotation §n a two-phase motor,
interchange thg/leads o\ either phase.

CAUTION: Before jggging the motor make sure the
coupling halves ar¢ not touching and that the driver
can rotate freely without rotating\the pump. Driver
half-coupling must be in proper ppsition as shown
in Figure 11l-4 so fhe circular thrust fjng will not come
out.

CAUTION: Reyrerse rotation with the pump connected
can cause e)tensive damage to the pulpnp. ALWAYS
check rotatjon before connecting drivel\ pump.

12. Opf pumps using the spacer-type coyupling, bolt
tile spacer to the driver half-coupling)

13/0n adjustable flanged couplings thread
the adjusting nut up the shaft until theye is a
proper gap between nut and spacer or\driver
half-coupling. (See paragraph 111-6 for impeller
adjustment.)

OTE: Adjusting Nuts on all sizes have drilled holges
side inserting handle of hex wrench or round bar
to facilitate adjustment.

—

14. AdjuSTTeshanigal seal AFFER—TAIUSTing

————ttrTpetteTs. —

lll-6. IMPELLER ADJUSTMENT — GENERAL

Proper impeller adjustment positions the impeller inside the
bowl assembly for maximum performance. The impellers
must be raised slightly to prevent dragging on the bowils.
Impellers are of two basic types: “enclosed” and “semi-
open” (sometimes called “semi-enclosed”). The type of
impeller will determine proper adjustment. The type of
impellers installed in the pump can be determined from the
pump nameplate or packing slip. The second letter of the
pump type indicated enclosed impellers by “C” and semi-
open “O”, thus “MO” would indicate semi-open impellers
while “MC” would indicate enclosed impellers.

Semi-Open Type
Impeller

Enclosed T&/pe Impel-
ler

Figure llI-5. Types of Impellers

ENCLOSED IMPELLERS — Enclosed impellers should be
raised 1-1/2 to 2 turns of the adjusting nut or approximately
1/8”.

SEMI-OPEN IMPELLERS — The adjustment of semi-
open impellers is more critical than for enclosed impellers.
The performance of the pump will vary considerably (see
Figure V-2) for a small change in the impeller setting. For
maximum performance, the impeller must run within a few
thousandths of the bowl seat — exact shaft adjustment will
vary according to variables of each installation; however,
for close-coupled units as covered by this manual a general
rule of .015” plus .005” for each 100 feet of discharge
head produced by the pump plus .005” for each 10 feet
of column assembly will provide near ideal adjustment.
The highest discharge head the unit will be expected to
operate against should be used for this adjustment. As an
example — a pump designed to operate at 400’ discharge
head but will also be operated against a closed valve for
short period at which time it will produce 500’, therefore
5 x.005" =.025”. If the unit has 20’ of column assembly
— 2 x.005"=.010". The initial adjustment would be .025”
+.010” + .015” = .050".

CAUTION: The impellers must be down against the
bowl seat when starting impeller adjustment. All
dimensions and instructions given above assume the
impellers are initially all the way down. When pumps
are subjected to suction pressure the pressure acting
against the shaft ends, raise them. If the suction
pressure is great enough it can raise the shaft. Make
sure the shaft is down when starting to adjust the
impellers.
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If, after making the above adjustment, the pump does not
deliver its rated capacity, the impellers can be lowered
one step at a time until the lowest possible adjustment
is achieved without the impellers dragging. On the other
hand, if the impellers appear to be dragging after the initial
adjustment, the unit should be stopped and the impellers
raised one step. Dragging impellers will increase the load
markedly and can usually be heard and felt as increased
vibration.

NOTE: If semi-open impellers are raised and then
adjusted down, a slight increase in power required will
be noted due to the increased delivery of the pump.
Do not confuse this with the marked increase when the
impellers are lowered enough to drag.

I11-7 IMPELLER ADJUSTMENT — HOLLOW SHAFT
DRIVER

Impeller adjustment, when using a hollow shaft driver
is accomplished at the top of the driver by the following
procedure. The driver canopy will have to be removed
before beginning.

1. Install headshaft as outlined in paragraph 1l1-4 if
not already in place.

2. Install driver clutch in accordance with the driver
instruction manual and bolt into place.

3. Install gib key, making sure top of gib key slides
easily down below top of clutch.

4. Check shaft position — raise shaft slightly by hand
and lower until there is a definite feel of metal
contacting metal. This indicates the impellers are
“on bottom” and is the correct starting position for
impeller adjustment.

5. Thread headshaft nut down (RIGHT OR LEFT
HAND threads) until impellers are just lifted
off their seat and the shaft will rotate freely.
When semi-open impellers are used the correct
determination of the point where the impellers just
barely clear their seat is very important for proper
adjustment.

6. Adjust impellers as outlined in paragraph IlI-6.

7. Lock the headshaft nut with lockscrews inserted
down through holes in headshaft nut and threaded
into driver clutch.

CAUTION: Always lock headshaft nut before starting
driver. Failure to do so could result in damage to the
pump and driver.

I1-8. IMPELLER ADJUSTMENT - SOLID SHAF,

d in paragraph I11-6
e adjusting nut and
ihg as shown in Figure

DRIVER SHAFT \

~

CIRCULAR
THRUST RING \
DRIVER ?
HALF- \W-‘
COUPLING

LOCKNUT

SPACER
LOCK NUT

Measure Impeller

Adjustment Here

Before Tightening
% Coupling Bolts
—

COWPLING BOLTS

ADJUSTING
NUT ——

AN
™~ HEADSHAFT

Figyre Ill-6. Adjustable Flanged Coupling
(lllustrated with Spacer)

lide pump half-coupling up shaft an{ align
adjusting nut bolt holes with those in pump half-
coupling. Rotate driver shaft until bolts cap be
inserted and tightened.

Tighten all bolts which will raise impellers to

correct for any operating position.
7
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-9. MECHANICAL SEAL

Becausg of the numerous mechanical seal arrangements

1.
seal.

r of the seal housing and
ust be clean and free of

ulation lines must remain in plac
0 not remove.

Impeller adjustment must be made PRIOR to
adjustment.

THE MECHANICAL SEAL INSTRUCT

on V for further information.

llI-11. ENCLOSING TUBE TENSION

The enclosing tube (enclosed lineshaft design) tension
is pre-adjusted at the factory before shipping on short
set pumps: additional adjustment will not be required.
See assembly instructions (Section VI) if assembly or
adjustment is required for any reason.

SECTION IV
OPERATION

IV-1. PRE-STARTING CHECKS

Before starting the pump, the following checks should
be made:

1. Rotate the pump shaft by hand to make sure
the pump is free and the impellers are correctly
positioned.

2. Is the head shaft adjusting nut properly locked
into position?

3. Has the driver been properly lubricated in
accordance with the instructions furnished with
the driver?

4. Has the driver been checked for proper rotation?
If not, the pump must be disconnected from the
driver before checking. The driver must rotate
COUNTER CLOCKWISE when looking down at
the top of the driver.

5. Check all connections to the driver and control
equipment.

6. Check that all piping connections are tight.

7. Check all anchor bolts for tightness.

8. Check all bolting and tubing connections for
tightness (driver mounting bolts, flanged coupling
bolts, gland plate bolts, seal piping, etc.).

9. On pumps equipped with stuffing box, make sure

the gland nuts are only finger tight — DO NOT
TIGHTEN packing gland before starting.

10. On pumps equipped with mechanical seals,
clean fluid should be put into the seal chamber.
With pumps under suction pressure this can be
accomplished by bleeding all air and vapor out of
the seal chamber and allowing the fluid to enter.
With pumps not under suction pressure, the seal
chamber should be flushed liberally with clean
fluid to provide initial lubrication. Make sure the
mechanical seal is properly adjusted and locked
into place.

NOTE: After initial start-up, pre-lubrication of the
mechanical seal will usually not be required as enough
liquid will remain in the seal chamber for subsequent
start-up lubrication.

11. On pumps equipped with enclosed lineshaft,
lubricating liquid must be available and should be
allowed to run into the enclosing tube in sufficient
quantity to thoroughly lubricate all lineshaft
bearings.

IV-2. INITIAL STARTING

1. If the discharge line has a valve in it, it should be
partially open for initial starting — Min. 10%.

2. Start lubrication liquid flow on enclosed lineshaft
units.

3. Startthe pump and observe the operation. If there
is any difficulty, excess noise or vibration, stop
the pump immediately and refer to Section V for
probable cause.

4. Open the discharge valve as desired.
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5. Check complete pump and driver for leaks, loose
connections or improper operation.

6. If possible, the pump should be left running for
approximately %2 hour on the initial start-up. This
will allow the bearings, packing or seals, and
other parts to “run-in” and reduce the possibility
of trouble on future starts.

NOTE: If abrasives or debris are present upon start-up,
the pump should be allowed to run until the pumpage
is clean. Stopping the pump when handling large
amounts of abrasives (as sometimes present on initial
starting) may lock the pump and cause more damage
then if the pump is allowed to continue operation.

CAUTION: Every effort should be made to keep
abrasives out of lines, sumps, etc. so that abrasives
will not enter the pump.

V-3. STUFFING BOX ADJUSTMENT

shaft and
V-3¢, page

evenly and in small
as required. The
Y turn at a time
packing to “run

be adgéd to keep the box full. After adding twdor three
ringg/of packing, or when proper adjustment cangot be
ieved, the stuffing box should be cleaned complgtely
f all old packing and re-packed.

IV-4. LINESHAFT LUBRICATION

Open lineshaft bearings are lubricated by the pumped fluid
and on close coupled units (less than 30’ long) will usually
not require pre or post lubrication.

Enclosed lineshaft bearings are lubricated by extraneous
liquid (usually oil or clean water) which is fed to the tension
nut by either a gravity flow system or pressure injection
system. The gravity flow system utilizing oil is the most
common arrangement. The oil reservoir must be kept
filled with a good quality light turbine oil (about 150 SSU
at operating temperature) and adjusted to feed 10 to 12
drops per minute plus one (1) drop per 100’ of setting.

Injection systems are designed for each installation
— injection pressure and quantity of lubricating liquid
will vary. Refer to packing slip or separate instruction
sheet for requirements when unit is designed for injection
lubrication.

The following oils can be recommended for
Enclosed Lineshaft Bearing Lubrication under
normal operating conditions.

MANUFACTURER

TRADE NAME OF OIL

Continental Oil Company
Exxon Company

Mobil Oil Company

Shell Oil Company
Standard Qil Co. of Calif.
Texaco, Inc.

Conoco Turbine QOil, Light
Teresstic - 32

Mobile DTE - 797

Tellus 32

Chevron OC Turbine 9
Texaco Regal 32 R & O

If none of the above oils is available, an oil with the following speci-
fications should be obtained: Turbine type oil with rust and oxidation
inhibitors added. Viscosity 145-175 SUS at 100°F with a 90 mini-
mum viscosity index.

It is recommended that detergent type oils not be used.

Figure IV-1. Recommended Lineshaft Oil

SECTION V
MAINTENANCE

V-1. GENERAL

A periodic inspection is recommended as the best means
of preventing breakdown and keeping maintenance costs
to a minimum. Maintenance personnel should look over
the whole installation with a critical eye each time the
pump is inspected — a change in noise level, amplitude
or vibration, or performance can be an indication of
impending trouble.

Any deviation in performance or operation from what
is expected can be traced to some specific cause.
Determination of the cause of any misperformance or
improper operation is essential to the correction of the
trouble — whether the correction is done by the user, the
dealer or reported back to the factory.

Variances from initial performance will indicate changing
system conditions or wear or impending breakdown of unit.
9
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V-2. PERIODIC INSPECTION

A periodic, once-a-month inspection is suggested for all
units. During this inspection, the pump and driver should
be checked for performance and change in noise or
vibration level, loose bolts or piping, dirt and corrosion.
Clean and re-paint all areas that are rusted or corroded.

V-3. STUFFING BOX MAINTENANCE

{aintenance of the stuffing box will consist of greaging
the box when required, tightening the packing gland
ocdasionally as the leakage becomes excessivg, and
insta|ling new packing rings or sets as required.

V-3a. GREASING THE STUFFING BOX

Under onflinary operation, once-a-month greasing of the
stuffing bqx will be adequate. A good grafle of grease
such as Stapdard of California No. TB-medfum or Texaco
Multi-fax No\ 2-medium should be used.

V-3b. REPLAGING PACKING

Remove gland aRd all old packing. If the box contains a
lantern ring remowve this and all paclfing below it. Inspect
shaft or sleeve for sgore marks or rgugh spot. Be sure by-
pass holes (if required) are not plugged. Repair or replace
badly worn shaft or skeeve. If wgar is minor, dress down
until smooth and conckgntric. Gfean box bore.

Oil inside and outside Jf replacement rings lightly and
install box, staggering joinds 90 degrees. Be sure to
replace lantern ring in proger position when used.

Replace gland and tightef nudg, making sure gland enters
box squarely. Keep the packing under moderate pressure
for one minute to allow jt to cold flow and adjust itself. Back
off on the gland until Joose beforg starting the pump.
V-3c. START UP WITH NEW PACKING

Check that the Jpypass line (if used) is connected and
packing gland pluts are finger tight only. Start pump and
allow to run forf20 to 30 minutes. Do nol\tighten the gland
during this “nfin-in” period even if leakaye is excessive.
If the leakage continues to be more than\normal, adjust
as outlined/in paragraph IV-3. Should the\new packing
cause exgess heating during “run-in,” flush the shaft and
packing Jpox area with cold water or shut the jump down
and allgW to cool if necessary.

V-3d/AUXILIARY STUFFING BOX MAINTENANCE

Puynhps equipped with mechanical seals may al§o be
prpvided with an auxiliary stuffing box to restrict leakage

ould the mechanical seal fail. This packing gland must
De left loose since, under normal operation, the packiyg
will not be cooled and lubricated by the pumpage. Thig
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“N-260” TYPE
SRQFT NO.OF | PACKING | DEPTH BQRE
s PACKING RING OF BOX | of/BOX
RINGS SIZE
/

1 \ 5 1/4 1-1/2/ 1-1/2
1-1/4 \5 1/4 1-1/ 1-3/4
1-1/2 \ 1/4 )-/1/2 2

1-11/16 5 \ /1 1/2 2-3/16
ALL DIME%NS /y{ IN INCHES
“H]- PRé(TYPE
SHAFT NO.OF | P DEPTH BORE
SIZE PACKING RING OF BOX | OF BOX
RINGS SIZE
/

1 6 / -1/4 2
1-1/4 /{ 1/2 3\@ 2-1/4
1-1/2 6 1/2 3-1/:\ 2-1/2

1-11/1 6 1/2 3-1/4 -11/16
1-1;Ae 6 1/2 3-1/4 2\@16
-3/16 6 1/2 3-1/4 3-3/1

ay occur due
Qating of the

prolem, refer to the Mechanical Seal Instruction™
ér further information.

V-5. IMPELLER RE-ADJUSTMENT

Ordinarily, impellers will not require readjustment if properly
set atinitial installation. Almost no change in performance


brucet
Line

brucet
Line

brucet
Line

brucet
Line

brucet
Line

brucet
Line


can be obtained by minor adjustment of enclosed
impellers. However, the positioning of semi-open impellers
has a definite effect on the performance of the pump. This
fact is sometimes used to adjust the output of the pump
without valving. Figure V-2 illustrates the general effect
of raising semi-open impellers.

After extended operation under abrasive conditions the
sealing faces between semi-open impellers and the bowl
will wear, causing a reduction in performance. The pump
performance can be brought back up to almost “as new”
by proper readjustment of the impellers. See paragraph
111-6 for proper adjustment procedure.

NOTE: All adjustments of the impellers will change
the mechanical seal setting. Unless the adjustment
is to be very minor, it is recommended that the seal
be loosened from the shaft until the adjustment is
complete and then reset.

V-6. PUMP LUBRICATION

Other than the stuffing box lubrication outlined in paragraph
V-3a and lineshaft lubrication outlined in paragraph V-4,
the pump will not requite further periodic lubrication. The
suction bearing on the bowl assembly should be repacked
when repairs are made. However, no attempt should be
made to repack until repairs to the bowl assembly are
necessary.

V-7. DRIVER LUBRICATION

Drivers will require periodic attention. Refer to the driver
instruction manual for recommendations.
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THE ABOVE CHART INDICATES THE APPROXIMATE EFFECT OF
RAISING SEMI-OPEN IMPELLERS FROM THEIR IDEAL (A) OPERAT-
ING POSITION. RAISING THE IMPELLERS INCREASES THE CLEAR-
ANCE BETWEEN IMPELLER AND BOWL SEAT AND REDUCES THE
PERFORMANCE ACCORDINGLY. THE CHART IS GENERAL AND WILL
NOT BE EXACTLY CORRECT FOR ANY PARTICULAR PUMP MODEL
SINCE EACH MODEL WILL REACT DIFFERENTLY. 100% HEAD AND
CAPACITY ARE TO BE TAKEN AS THE HEAD AND CAPACITY OF THE
PUMP AT PEAK EFFICIENCY. EXAMPLE: IF A PARTICULAR PUMP
DELIVERS 250 GPM AT 50' HEAD AT PEAK EFFICIENCY WHEN THE
IMPELLERS ARE PROPERLY ADJUSTED, RAISING THE IMPELLERS
.080: WOULD REDUCE THE CAPACITY TO APPROXIMATELY 181 GPM
(72 1/2% OF 250 GPM) WHILE MAINTAINING THE 50' HEAD OR CON-
VERSELY, THE PUMP WOULD DELIVER 250 GPM @ 37 1/2' HEAD
(75% OF 50’). THE HORSEPOWER WOULD BE ABOUT 91 1/2% OF
THE PREVIOUS HORSEPOWER

Figure V-2. Effect of Raising Semi-Open Impellers
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V-8. TROUBLESHOOTING

CONDITION PROBABLE CAUSE REMEDY
Pump Will | 1. Motor overload protection contacts open. 1.
Not Run a. Incorrect control box. a. Check nameplate for HP and voltage.
b. Incorrect connections. b. Check wiring diagram furnished with starter.
c. Faulty overloads. c. Replace.
d. Low voltage. d. Check voltage at pump side of control box.
e. Ambient temperature of control box or e. Use ambient compensated relays.
starter too high.
2. Blown fuse, broken or loose electric connections. 2. Check fuses, relays or heater elements for correct
3. Defective motor size and all electrical connections.
) . 3. Repair or replace.
4. Faulty control equipment. 4. Check all circuits and repair.
5. Faulty switch. 5. Repair or replace.
6. Pump binding. 6. Pull master switch, rotate pump by hand to check.
Check impeller adjustment or disassemble unit to
determine cause.
Pump 1. Line check valve backward. 1. Reverse check valve.
Runs but 2. Line check valve stuck. 2. Free the valve.
No Water 3. Unit running backwards. 3. See Section IlI.
Delivered 4. Lift too high for pump. 4. Check with performance curve.
5. Pump not submerged. 5. Lower pump if possible or add fluid to system.
6. Excessive amounts of air or gas. 6. Correct conditions.
7. Intake strainer or impeller plugged, or pump in 7. Start & stop pump several times or use the line
mud or sand. pressure if available to back flush. Pull pump and clean.
8. Impeller loose on shaft. 8. Pull unit and repair.
Reduced 1. Bypass open. 1. Check bypass valving.
Capacity 2. Lift too high for pump. 2. Check performance curve.
3. Motor not coming up to speed. 3. Check voltage while unit is running.
4. Strainer or impellers partly plugged. 4. Start & stop pump several times or use line pressure
if available to back flush. Pull pump and clean.
5. Scaled or corroded discharge pipe or leaks 5. Replace pipe or repair leaks.
anywhere in system.
6. Excessive amounts of air or gas. 6. Correct conditions.
7. Excessive water due to abrasives. 7. Replace worn parts.
8. Impellers not properly adjusted. 8. See Section lil.
9. Impeller loose on shaft. 9. Pull unit and repair.
Motor 1. Line voltage not correct. 1. Check and correct.
Over-load- | 2. Faulty equipment used to check. 2. Check equipment.
ed 3. Specific gravity higher than design. 3. Correct specific gravity or re-evaluate system.
4. Operation at point on pump curve other than 4. Check performance curve.
design.
5. Motor speed too high. 5. Line voltage too high or incorrect frequency.
6. Impellers dragging. 6. Re-adjust.
7. Pump in bind. 7. Pull master switch, rotate pump by hand to check.
Disassemble unit to determine cause.
Pump 1. Unit running backwards. 1. See “Initial Starting of Unit”
Noisy and 2. Pump breaking suction and pumping air. 2. Lower pump or reduce capacity.
Vibrating 3. Loose fasteners. 3. Check all bolts, nuts, etc.
E A 4. Badly worn motor or pump bearings. 4. Pull unit and repair.
. XCess ‘5. Impeller loose on shaft. 5. Pull unit and repair.
ively 6. Pump & motor shafts misaligned. 6. Pull unit and repair.
7. Stress due to piping misalignment. 7. Correct.
Excess 1. Abrasives. 1. Clean System.
Wear 2. Pump in bind. 2. Pull master switch, rotate pump by hand to check.
Disassemble unit to determine cause.
3. Vibration. 3. Determine cause and correct.
Corrosion 1. Impurities. 1. Analyze fluid.
2. Corrosive Liquid. 2. Change to corrosion resistant materials.
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SECTION VI
REPAIRS

VI-1. GENERAL

It must be borne in mind that eventually repairs have to
made, either to the pump or to the motor. When regular
maintenance checks indicate that an overhaul is required,
it should not be delayed.

Repairs will consist of removal of the unit and disassembly
to the point necessary for replacement of worn parts.

Disassembly should be performed in a clean area with
sufficient space to lay out the parts in order of disassembly.
Cleanliness throughout repairs is important. Remember
this is a close toleranced, high speed machine and should
be handled as such.

CAUTION: Protect machined surfaces from burrs
and scrapes which will cause mis-alignment on
reassembly.

VI-2. EQUIPMENT AND TOOLS

Required equipment and tools will be listed in Section I
of this manual.

CAUTION: Always pull and lock the driver master
switch before doing any work on the pump or driver.

-3. STUFFING BOX REPAIRS

Section V,

pump driver. We stuffing box bearing gén be replaced if
necessary by refroving the driver and sliding the stuffing
box off the shaft.

VI-4. MECHANICAL S PAIRS

Mechanical seal repairg’can bdaffected without removing
the complete unit. ical seal assembly can
be replaced by yémoving the spadgr and lowering half
coupling on s@fid shaft units. On hollgw shaft units, the

VI-5. DISASSEMBLY

NOTE: Refer to Section VII for parts drawings and
identification.

1. Disconnect electrical leads from motor.

2. Loosen mechanical seal from shaft.

3. Disconnect pumpshaft from driver:

a. Hollow Shaft—Remove headshaft nut
lockscrew (132), headshaft nut (131),
gib key (133) and driver clutch. Unscrew
headshaft (130) from shaft coupling (270)
inside discharge head and remove.

b. Solid Shaft—Lower shaft and unbolt
driver half coupling.

4. Remove bolts (123) which attach driver to
discharge head.

5. Lift driver off pump and set on wooden supports.
With solid shaft drivers be sure supports are high
enough to clear shaft and coupling half.

6. Disconnect discharge piping from pump.
7. Remove anchor bolts (or nuts).

8. Lift pump vertically until pump suction clears
foundation or base plate.

9. Cover opening in foundation.

10. Lower pump into a horizontal position on suitable
support and in a suitable are for disassembly.

NOTE: If more than minor repairs are anticipated it
is recommended that the unit be taken to a shop or
other clear area with a smooth floor and overhead
lifting equipment.

11a. Stuffing box construction — remove slinger (199)
and packing gland (185).

11b. Mechanical seal construction — loosen seal
cover cap screws (156) and remove gland plate
(151).

NOTE: With sleeve mounted mechanical seals the
seal and sleeve assembly should be removed with the
gland plate. See Seal Instruction Manual for further
details.

11c. Enclosed lineshaft construction — remove
lockscrew (173) and lubrication line (149) and
unscrew tension nut assembly (171). Threads
are LEFT HAND.

12. Remove cap screws (178) which attach the
stuffing box, tube adapter or seal housing to
discharge head.

13. Remove stuffing box (175), tube adapter (170) or

seal housing (150).
13
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NOTE: If non-sleeve mounted mechanical seal is
used the set screws which lock the seal assembly
to the shaft must be loosened before removing seal
housing.

NOTE: Before proceeding further, make sure the
discharge head and bowl assembly are supported
independently of each other.

14. Disconnect bowl assembly or top column from
discharge head. This connection may be flanged
or the column pipe or bowl assembly may be
threaded into the discharge head. If threaded,
the threads will be RIGHT HAND.

15. Remove discharge (101) being careful not to
damage or bend shaft.

16. Disconnect column pipe (251) (if present) at first
joint below top and remove from shaft.

17. (a) Open Lineshaft Construction — Each time a
lineshaft coupling (270) is exposed by removing
length of column pipe the lineshaft (272) and
coupling should be removed by holding the
lower lineshaft and turning the coupling in a
RIGHT HAND direction (lineshaft threads are
LEFT HAND). Bearing retainers (280) should
be removed after the lineshaft coupling. Before
lifting the bearing retainer out of the pipe coupling
or register in flanged column — any nicks or burrs
on the shaft should be removed.

CAUTION: When using wrenches on shafting always
place the wrenches on the same side of the shaft to
avoid excess side strain on the shafting. Care should
always be taken so that exposed lengths of shafting
are not damaged or bent.

Pr——t—
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Figure VI-1. Standard Enclosing Tube and Lineshaft
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17. (b) Enclosed lineshaft construction — Each time
a length of column pipe is removed the enclosing
tube (241) and lineshaft (235) must also be
disassembled. Locate the joint ( See Figure VI-2)
and unscrew (RIGH OR LEFT HAND threads) the
enclosing tube (241) from the lineshaft bearing
(240) (which acts as a bearing for the shaft and
also as and enclosing tube coupling). Leave
the lineshaft bearing threaded into the enclosing
tube not being removed (to support the lineshaft).
Slide the enclosing tube up to expose the lineshaft
coupling and uncouple as outlined in step 17(a)
above.

18. Disconnect each section of column pipe one at a
time and remove along with shaft and enclosing
tube as applicable until all are removed.

19. Remove bowl assembly to clear area and continue
disassembly.

VI-6 INSPECTION AND CLEANING

After disassembly, all components should be thoroughly
cleaned and examined for physical defects, wear, corrosion
and damage.

Check all bearings for total clearance over the shaft
diameter. It is recommended that all bearings indicating
wear be replaced. The following indicates the maximum
allowable diametrical clearance over existing shaft
diameter:

1” through 1-3/4” shaft — .020” clearance.
1-15/16” through 2-7/16” shaft — .025” clearance.
2-11/16” through 3-15/16” shaft — .030” clearance.

All bearings are pressed into their respective bores and can
be either pressed out or machined on the inside diameter
until the wall is thin enough to collapse.

VI-7. REPLACEMENT PARTS

Parts showing signs of damage, cracks or excessive wear
should be replaced.

CAUTION: When repairing a pump that has been
in service for several years, the physical condition
or strength of all parts such as cap screws, bowls,
threads, etc., must be carefully checked to be sure
that these parts can continue to perform their function
without failure.

VI-8. LUBRICATION

Lubricate all bearings and impeller skirts with clean grease
or oil. Thoroughly clean all threaded connections and
flanges and paint with threading compound and oil or pipe
joint compound.



VI-9. ASSEMBLY

Assembly of the unit is basically the reverse of disassembly.
Before proceeding with assembly, clean thoroughly and
check all threads, registers and mating faces for burrs.
Clean up with file where required. Lubricate as outlined
above. Oil all shafts lightly.

Proceed with assembly in reverse order of disassembly as
outlined in paragraph VI-5 above. Figure VI-2 indicates
recommended torque values for standard fasteners.

Fastener Size [1/4 | 5/16 | 3/8 | 7/6 | 1/2 | 9/16 | 5/8 | 3/4
Torque (Ft-Lb.)f 5.4 | 10 17 | 27 | 40| 60 | 84135

Torque values shown are standard fasteners lubricated with a
high stress lubricant (graphite and oil, monlydisulphite, white
lead, etc.)

Figure VI-2. Torque Values for Standard Fasteners

CAUTION: Cleanliness and proper lubrication are very
important since one small chip, burr or one dry bearing
can be a cause for re-doing the whole job.

VI-10. TENSION NUT ASSEMBLY AND ADJUSTMENT

Enclosed lineshatft (oil lubricated) units use a tube tension
assembly which must be properly tightened for proper
operation. General construction is shown in Figure VI-3.

1. Clean all machined surfaces thoroughly before
assembly.

2. Assemble tube tension bearing into top tube and
tighten properly before placing discharge head on
top column nipple.

3. Thread discharge head with top column flange on
to top column nipple.

4. Place “O” ring on tension nut and thread tension
nut on to tube tension bearing until nut is snug
against discharge head. Continue to tighten
tension nut until bolt holes in discharge head
line up with tension nut holes (1/4 — 1/2 turn
should be sufficient). Install four (4) tension nut
capscrews.

LUBRICATION
LINE \

LOCKNUT

TENSION
T \

TENSION
/ BEARING
LOCKNUT

SET SCREW

7 /"7/]

£

TENSION
BEARING
"O" RING

AN

L\ |
N\ AN

N J

= N\ TENSION NUT
DISCHARGE _R \\$ "0" RING
HEAD

A\ AN

N

N N

|~——— TOP TUBE

Figure VI-3. Tube Adapter Assembly
“N260” & “Hi-Pro Type Unit

CAUTION: It is necessary that the enclosing tube have
tension on it which is accomplished by tightening the
tension nut. However, excess tightening will distort or
break the tube tension bearing. Do not tighten more
than 1-1/4 turns on close-coupled pumps.

5. Place “O” ring over tube tension bearing and
proceed to thread lock nut onto the tube tension
bearing. Tighten as required.

6. Install lock nut set, screw, and tighten.

7. Install lubrication line and fittings as shown in
Figure VI-3.

8. Proceed with remainder of installation.

Vil

PARTS LIST

VIl-1. ORDERING PARTS

When ordering spare or replacement parts the pump serial
number and size and type of pump must be given. This
can be found on the nameplate furnished with the unit.
Give the complete name and reference number of each
part as indicated on the applicable sectional drawing (Fig.
VII-2 or VII-3) and the quantity required.

VII-2. STOCKING SPARE PARTS

Spare parts to be kept in inventory will vary according to
service, field maintenance anticipated, allowable down
time and number of units. A minimum inventory of one
complete set of bearings, gaskets, “O” <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>