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Pump Station November 2011

BUILDING STRONG,



¢3

BUILDING STRONG,



Pump Station March 2012

Sheet Pile installation for the cofferdam construction at the Pump Station Location

BUILDING STRONG,
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Pump Station April 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1
W912EK-11-C-0090, April 12, 2012, Weekly Work Update

Pumps Station dewatering well installation complete. Waiting on Temporary Power Connection

BUILDING STRONG,



Pump Station May 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1, W912EK-11-C-0090, Update #8, May, 11, 2012
Page 3

Illinois River flood level in Havana Pool at 14.5 feet in Pump Station &rea

BUILDING STRONG,
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ump Station May 2012

Rite Lake Habitat Rehabilitation Enhancement, Stage 1, W912EK-11-C-0080, Update #9, May, 16, 2012
Page 3

&5 |llinois River levels decrease, water in Pump Station Area removed

BUILDING STRONG,
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Pump Station June 2012

Pump Station &rea during foundation excavation

BUILDING STRONG,
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Pump Station July 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1

Pump Station H Pile Installation Starts

BUILDING STRONG,
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Pump Station July 2012

BUILDING STRONG,
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Pump Station July 2012

Fum p Station foundation reinforcing steel installation

BUILDING STRONG,
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Pump Station August 2012

Fum p Station foundation concrete finishing

BUILDING STRONG,
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Pump Station August 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1, W912EK-11-C-0090, Update #14, August 10, 2012

Page 2

Pump Station Wing Wall foundation concrete pour on August 10

BUILDING STRONG,
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Pump Station August 2012

Rice Lake Hahitat Rehabhilitation Enhancement, Stage 1
WB912EK-11-C-0090, September 6, 2012, Work Update #15

Purn p Station Chamber Wall reinforcing steel placement begins, Foundationforms

removed prior to backfill placement

BUILDING STRONG,
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Pump Station August 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1, W912EK-11-C-0090, Update #15, September 5,2012

Page 2

Pump Station chamber wall form s being set. Backfill around foundation complete M

BUILDING STRONG,
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Pump Station October 2012

Rice Lake Habhitat Rehabhilitation Enhancement, Stage 1
rk Update 16

Yidar

W9 12EK-11-C-0090, October 10, 2012, Wo

o

Pump Station receiving chamber wall reinforcing steel tying and form placement

BUILDING STRONG,
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Pump Station October 2012

Pum p Station Receiving Cham ber concrete pour

BUILDING STRONG,
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Pump Station November 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1
W912EK-11-C-0090, December 4, 2012, Work Update 17

{ e

Pump Station raised slab concrete pour. Note Box Culverts Placed.

BUILDING STRONG,



8l-3

Pump Station November 2012

Pump Station Raised Slab Modification Work

BUILDING STRONG,
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ump Station November 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1, W912EK-11-C-0090, Update #17, Decemnber 4, 2012

Page 4

Purnp Station Trash Rack Installation H

BUILDING STRONG,
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Pump Station December 2012

Purnp Station &rea Clean-up and pulling/abandonment of dewat ering wells

BUILDING STRONG,
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Pump Station December 2012

Pl Kinliiey w-,?-.;\- .

BUILDING STRONG,



jon July 2013

Pump Stat

E-22

BUILDING STRONG,

Debris after record high event in April 2013
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Pump Station November 2014

BUILDING STRONG,
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Pump Station November 2014

BUILDING STRONG,
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Pump Station September 2017

After installation of elevated junction boxes BUILDING STRONG,
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Control Building March 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1, W912EK-11-C-0090, Weekly Update, March 15, 2012
Page 2

Control Building deck and support beam concrete pour in progress

BUILDING STRONG,
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Control Building March 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1
W912EK-11-C-0090, March

BRI :
:

15, 2012, Weekly Work Update

Control Building deck and support beam reinforcing steel in place and tied

BUILDING STRONG,
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Control Building March 2012

Control Building Steps poured and Side Forms Stripped. Support forms stay until concrete cures to reguired Strength

BUILDING STRONG,
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Control Building May 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1, W912EK-11-C-0090, Update #9, May 18, 2012
Page 2

|

-+

Control Building Masonry Walls being constructed,

BUILDING STRONG,
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Control Building June 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1, W912EK-11-C-0090, Update #10, June 11, 2012
Page 2

)

Control Building Masanry Walls complete

BUILDING STRONG,
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Control Building August 2012

Control Building roof truss and deck installation

BUILDING STRONG,
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Control Building October 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1, W9 12EK-11-C-0090, Update #18, Octoher 10, 2012

Page 2

Control Building Roof Decking installation. Note doors and railing installation has been com pleted

BUILDING STRONG,
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ontrol Building November 2012

Control Building Complete

BUILDING STRONG,



November 2014

INg

Id

Control Bu

BUILDING STRONG,
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Discharge Channel December 2011

BUILDING STRONG,
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Discharge Channel March 2012

Eagle Nest 400 feet from edge of Outfall Structure Location at Slim Lake. Cannot work in this Area until Juby.

BUILDING STRONG,
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Discharge Channel April 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1, W912EK-11-C-0090, Weekly Update, April 12, 2012
Page 2

Discharge Channel excavation to Station 4+00

BUILDING STRONG,
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ischarge Channel May 2012

Discharge Channel excavation full after lllinois River water level crested at Minor Flood Stage M

BUILDING STRONG,
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Ischarge Channel June 2012

Rice Lake Habhitat Rehahilitation Enhancement, Stage 1
W912EK-11-C-0090, June 11, 2012, Work Update #10

Discharge Channel drained after May Flooding

BUILDING STRONG,
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Discharge Channel June 2012

Discharge Channel excavation continues, Berms being built as work progresses

BUILDING STRONG,
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Discharge Channel July 2012

Discharge Channel progress to Station 20400 looking toward Banner Dyke Road

BUILDING STRONG,
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Discharge Channel August 2012

Discharge Channel Excavation and Construction at Station 20400

BUILDING STRONG,
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Discharge Channel August 2012

Discharge Channel Excavation and Construction at Station 40400 looking East to Banner Dyke Road

BUILDING STRONG,
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Discharge Channel Sept 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1, W912 EK-11-C-0090, Uptdate #15, September 5, 2012
Page 4

Discharge Channel excavation progress to Station 54+00

BUILDING STRONG,
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Discharge Channel October 2012

Discharge Channel Clearing and Grubbing complete at Slim Lake

BUILDING STRONG,
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Discharge Channel October 2012

BUILDING STRONG,
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iIscharge Channel Nov 2012

Rice Lake HahRat Rehahilitation Enhancement, Stage 1, WO12EK-11-C-0090, Update #17, Dacember 4, 2012
Page 3

48-inch Gates and CMP discharge to Rice Lake com plete in area of Eagle Mest,

BUILDING STRONG,
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Discharge Channel Dec 2012

BUILDING STRONG,
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Discharge Channel Dec 2012

BUILDING STRONG,
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Discharge Channel July 2013

Condition after record high event in April 2013 BUILDING STRONG,



Discharge Channel July 2013

Condition after record high event in April 2013 BUILDING STRONG,
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Discharge Channel Nov 2014

BUILDING STRONG,
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Overflow Spillway March 2012

Rice Lake Habitat Rehakilitation Enhancement, Stage 1, W912EK-11-C-0090, Weekly Update, March 22, 2012
Page 3

P

Overflow Spillway alignment stakes across Goose Lake behind equipment

BUILDING STRONG,
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Overflow Spillway March 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1, W912EK-11-C-0090, Weekly Update, March 28, 2012
Page 3

Initial placement of Overflow Spillway from Station 40+00 looking West

BUILDING STRONG,
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Overflow Spillway July 2012

Overflow Spillway in the wet being alighed and drying for final grading

BUILDING STRONG,
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Overflow Spillway July 2012

BUILDING STRONG,



183

Overflow Spillway August 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1, W912 EK-11-C-0090, Update #14, August 10, 2012
Page 4

———

Overflow Spillway in YWet final grade, 2012 construction complete

BUILDING STRONG,
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Overflow Spillway October 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1, W912EK-11-C-0090, Update #18, Octaber 10, 2012
Page 4

Overflow Spillway (wet and dry) seeded looking toward Goose Lake and River

BUILDING STRONG,
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Overflow Spillway Dec 2012

BUILDING STRONG,
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Overflow Spillway July 2013

Condition after record high event in April 2013 BUILDING STRONG,
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Overflow Spillway Dec 2014

BUILDING STRONG,
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Outlet Structure April 2012

Rice Lake Hahitat Rehabilitation Enhancement, Stage 1, W912EK-11-C-0090, Update #7, April 27, 2012
Page 2

80 cubic vards of concrete poured for Outlet Foundation,

BUILDING STRONG,
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Outlet Structure May 2012

Wing Walls and Chamber Walls being poured at Outlet Structure from Goose Lake

BUILDING STRONG,
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Outlet Structure May 2012

Water moving through Cutfall Structure from Goose Lake to River

BUILDING STRONG,
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Outlet Structure June 2012

Forms being removed and area being cleaned around Outlet Structure after May flooding

BUILDING STRONG,
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Outlet Structure June 2012

Rice Lake Habitat Rehabilitation Enhancement, Stage 1, W912EK-11-C-0090, Update #11, June 21, 2012
Page 2

Matural Spillway Cutlet Structure after placement of riprap upstream

BUILDING STRONG,
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Outlet Structure August 201

Rice Lake Hahitat Rehabilitation Enhancement, Stage 1, W12 EK-11-C-0090, Update #15, September 5, 2012
Page 3

Qutlet Structure Stop Logs and Gate installed. Excavation of Channel from Goose Lake in progress

BUILDING STRONG,
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Outlet Structure Dec 2012

BUILDING STRONG,
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Outlet Structure July 2013

Condition after record high event in April 2013 BUILDING STRONG,
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Outlet Structure Dec 2014

BUILDING STRONG,
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Installation and Operating Instructions

AFP M8, M9 | AFL M8, M9 | VUP M8, M9

Installation and Operating Instructions

for ABS submersible sewage pumps,

Motors M8+M9 with AFP-Hydraulics

AFP 4003 (50/60 Hz) AFP 5002 (50/60 Hz)
AFP 4004 (60 Hz)

Motors M8+M9 with AFLX-Hydraulics

AFL 1202
AFL 1203
AFL 1207

Motors M8+M9 with VUPX-Hydraulics

VUP 0801 VUP 1001
VUP 0802 VUP 1002

F-4

AFP 6001 (50/60 Hz)
AFP 6003 (50/60 Hz)
AFP 6004 (50/60 Hz)

VUP 1201
VUP 1202

AFP 8001 (50/60 Hz)
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Installation and Operating Instructions

AFP M8, M9 | AFL M8, M9 | VUP M8, M9

1 General
1.1 Introduction
These Installation and Operating Instructions Safety Hints contain basic
afey F
y y y
Ty y

afe y Inst life of
A y

Q T of safey y

ally

ATTENTION Appears at safety hints, the non-observance of which could damage the unit or affect

its functioning.

NOTE Used for important pieces of information.
lllust 32 T f
1.2 Correct usage of the products
T y
safe 'y life of
of y f elf of
T only if y fec afey
of ally T of the installation and
operating instructions afey y
y
T manufac / y y fo T y
In f f y Sulzer Pump Solutions
Germany fo
In of vy fault immediately f T fault
immediately if y y
1.3 Application restrictions of the submersible pumps
T of
TE 112 dll T4 for5 F C5 Clas I,D C&D T3C for 6
Limitations: F 4 °C 4 F)
Immer 20 65f
ATTENTION If cable length is less than 20 m/65 ft the max. immersion depth

reduces accordingly. In special cases an immersion depth greater than
20 m/65 ft is possible. In order to do this you need the written approval from the

manufacturer Sulzer.

F-8
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Installation and Operating Instructions

AFP M8, M9 | AFL M8, M9 | VUP M8, M9

1@ Pumping of
Aéa nly of y

For the operation of units as explosion-proof execution the following applies:

In of
y ly
y of y

ATTENTION The ex versions
the oil chamber. There is an option of an external seal monitor for the ex versions

For the operation of explosion-proof submersible pumps in wet-well installation without cooling jacket
applies:

It f y fully

For the operation of explosion-proof submersible pumps applies:

T of of y bimetallic
temperature limiters DI 44 5
C 4 | C

For the operation of explosion-proof submersible pumps with frequency inverter applies:

T of (PTC DI

44 5 T

C 4/ | C

y frequency
of 5 6
1.4 Application areas for the submersible pumps
1.41 Application areas for the series AFP
The ABS submersible sewage pumps of the AFP series fo
of y

They are suitable for pumping of the following liquids:

Cl fo

Faecal matter

F
fo supply
f
Sewage
In yst ly
ally f endly T fo y
installation.

1.4.2 Application areas for the series AFL

T of AFL series for
supply of

GB 0521-C 7
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Installation and Operating Instructions SULZER

AFP M8, M9 | AFL M8, M9 | VUP M8, M9

They are suitable for the following liquids:

* Raw water with solid or fibrous material.

* Sewage

® Surface water, rain water, drainage water

*® Sludge

The AFL pumps are installed in a concrete sump or in a steel pressure pipe using a suitable coupling ring

14.3 Application areas for the series VUP

ABS submersible propeller pumps of the VUP series are designed for those applications where large water
volumes must be pumped at low heads (up to 10 m/33 ft).

They are suitable for the following liquids

* Fresh and process water pumping

* Raw water for drinking water supply

¢ Surface and rain water

Die VUP pumps are installed in a concrete sump or in a steel pressure pipe using a suitable coupling ring.

1.5 Identification coding

0562-0002

Hydraulics Motor

AAA BB CC UU VW /W-XY.Z

Number of poles in motor

Motor power [P, x 10 in kW]

Motor designation

Hydraulic-number

Discharge size DN [cm]

Series

Figure 1 Identification coding
X:  Part of the manufacturing code for the motor size X gives the motor size

Y:  Partof the manufacturing code for the motor size Y indicates the stator length. Selection here is between
a motor frame size and number of poles 1 to n.

Z: Information on the motor (50 Hz) or FM (60 Hz) for explosion proof versions.

1.6 Technical data

The electrical data is dependent on the operating point for which the unit was designed. Please take the
technical data from the name plate or from the ABSEL data files.

The maximum noise level of the units of this series is <70 dB(A). In some types of installation and at certain
operating points on the performance curve it is possible that the noise level of 70 dB(A) or the measured noise
level will be exceeded.

GB 0521-C
8
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Installation and Operating Instructions su Lz ER

AFP M8, M9 | AFL M8, M9 | VUP M8, M9

1.7 Dimensions and weights

The dimensions of the unit can be found on the relevant dimensional sheet. The hydraulic curves and impeller
type can be found on the ABSEL hydraulics curve sheet. Please take the technical data and the weight of the
units from the nameplate.

1.8 Nameplate

We recommend that you record the data from the original nameplate Figure 2 so that you can refer to the data
at any time.

Toreduce theriskof  -¢p

e Tc .
D1 @ i

L @_
[ befol
@ File no. rm'aamlmar?ng
SULZER
use with approved motor control that
matches motor input in full load amperes
Type @ @ Utiliser un Demarreur approuve covenant
= au courant a pleine charge du moteur
PN_® N_@ ®© el )
Un (@ V3~ [max. ¥ N (® A

0551-0008.

42240227

Piv () |Pn (12 n (13 @ % SULZER @G}
Tamax. (8 °C|NemaCode (1§ |Hmin. (7) e APPROVED
N T ®_ [ ® x| | o
Weight (22 P68 CONNEGTION AND CABLE REPLAGEMENT  §
— — g
T CE g c@ k- @Dl 2bs O o 2 &= o
SULZER

1 C€ 0102 12G k Exd1B T4 [¢
LA g 355 3

Figure 2 Nameplates 42242501/0246/0227/0245

Legend

1 Address 13 Rotation speed [flexible unit]

2 Type designation 14  Impeller/Propeller g [flexible unit]

3 Art. no. 15 Max. ambient temperature [flexible unif]

4 Serial number 16 Nema Code Letter (only at 60 Hz, e.g., H)

5 Order number 17 Min. pumping height [flexible unit]

6 Year of manufacture [month/year] 18 Nominal width [flexible unif]

7 Nominal voltage 19 Pumping quantity [flexible unit]

8 Max. immersion depth [flexible unit] 20 Pumping height [flexible unif]

9 Nominal current 21 Max. pumping height [flexible height]

10 Frequency 22 Weight (without attached parts) [flexible unit]
11 Power (consumption) [flexible unit] 23 Motor efficiency class

12 Power (output) [flexible unit] 24  Motor shaft direction of rotation
NOTE In all communication please state type of the unit, item and serial number!
NOTE Additional country specific nameplates possible.

GB0521-C 9
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AFP M8, M9 | AFL M8, M9 | VUP M8, M9

2 Safety
T afey Safety Hints. If
anything is not clear or you have any questions as to safety make certain to contact the manufacturer Sulzer.
3 Transport and storage
3.1 Transport
A '
D of fac yfo
transportation.
D y y
fastene y of

Take note of the entire weight of the unit The
A adequately fo of omply afey

regulations.
A |

T f y adequately tely
A face taking care that it cannot topple over.

Q D y of

T if of of
A
311 Standing transport

. | “&
P A I
38 AFP S AFL VUP

10 GB 0521-C
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AFP M8, M9 | AFL M8, M9 | VUP M8, M9

c The safety hints in the section above must be observed!

312 Transport in a horizontal manner

0520-0005
05200006

Figure 5 Transport in a horizontal manner AFP Figure 6 Transport in a horizontal manner AFL/VUP

ATTENTION a max. < 45°. The angle a between the centre line of the unit and the lifting tools
should not exceed 45°.

: The safety hints in the previous sections must be observed!

Submersible pumps are only transported in a horizontal position if they have been built for horizontal
installation.

The submersible pump can be placed on the mounting frame fitted on the pump and transported.

ATTENTION Avoid point loading. If necessary, place the pump on a secure robust pallet and tie
down using steel bands or other fixing methods.
Only lift up the submersible pump if it is suspended horizontally on the crane hooks.
If necessary, adjust the chain accordingly.

3.2 Transport securing devices

3.21 Motor connection cable moisture protection

The motor connection cables are protected against the ingress of moisture along the cable by having the ends
sealed at the works with protective covers.

ATTENTION These protective covers should only be removed immediately prior to connecting the
pumps electrically.

Particular attention is necessary during storage or installation of pumps in locations, which could fill with water
prior to laying and connection of the power cable of the AFP-motor. Please note that the cable ends, even
where fitted with protective sleeves, cannot be immersed in water.

ATTENTION These protective covers only provide protection against water spray or similar and
are not a water tight seal. The ends of the cables should not be immersed in water,
otherwise moisture could enter the connection chamber of the motor.

GBO521-C
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AFP M8, M9 | AFL M8, M3 | VUP M8, M9

NOTE If there is a possibility of water ingress then the cables should be secured so that the
ends are above the maximum possible flood level.

ATTENTION Take care not to damage the cable or its insulation when doing this!
3.2.2 Transport securing device for AFP submersible pump shafts

NOTE Does not apply to all models.

In order to avoid damage to the pump shaft or the bearings during horizontal transport, the shaft is clamped in
an axial direction when leaving the works.

ATTENTION The transport securing device on the pump shaft should only be removed
immediately before installation or connecting up the pump.

0562-0008

LOCTITE 243

I

|

I

| :
‘ g

|

I

|

I

Figure 7 Removal of the transport securing devices AFP (without holes on the suction side)

* Before commissioning remove securing device (7/1-6). Fit impeller washer with securing pin (7/7) and impeller
screw (7/9) complete with lock washers (7/8).

ATTENTION Hold the impeller washer (7/7) in position when unscrewing the threaded rod (7/2).
The impeller screws of the M4 motors are in addition secured with LOCTITE Type 243
(LOCTITE will be supplied if required).

* Insert the impeller washer (7/7) so that the securing pin of the washer fits into the drilled hole of the shaft.
Fasten the socket head screw (7/9) together with the lock washers (7/8).

ATTENTION Ensure that the fitting position and tightening torque of the Nord-Lock® securing
washers is correct as in Figure 8 and table for tightening torque!

12 GB 0521-C
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0562-0009

|

Outer side of the 2 securing washers

W

Inner side of the 2 securing washers

Figure 8 Correct fitting position of the Nord-Lock® securing washers

Tightening torque for ABS stainless steel screws A4-70:

Thread M6 M8 M10 M12 M16 M20 M24
Tightening torque 6.9 Nm 17 Nm 33 Nm 56 Nm 136 Nm 267 Nm | 460 Nm
§
g
2 3 4 5 1
Figure 9 Removal of the transport securing devices AFP (with holes on suction side)
* Before commissioning, remove the transport securing devices (9/1-5).
ATTENTION After fitting of the impeller washer, check that the impeller can be turned by hand.
GBO521-G 13
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AFP M8, M9 | AFL M8, M9 | VUP M8, M9

3.2.3 Transport security of pump and impeller for motors with an impeller installed
: The safety hints in the previous sections must be observed!

* Before commissioning, remove the transport securing devices (10/1-5).

ATTENTION The transport securing device on the pump shaft should only be removed
immediately prior to installation or connecting to the pump.

Figure 10 Removal of the transport devices in mofors with an impeller installed and a volute to be fitted af the construction stage
3.24 Constructional assembly of the volute for motors with an impeller installed

: The safety hints in the previous sections must be observed!

* Lightly grease the O-Ring (10/6) and draw it carefully over the impeller and insert into the centring seating of
the oil chamber flange.

*® Using a suitable hoist, carefully set up the motor (10/7) over the volute (10/8) so that the cast on lugs in the oil
chamber point in the direction of the discharge flange (See arrow illustrated in Figure 10).

ATTENTION When lowering the motor with impeller into the volute care should be taken that the
impeller slides in a straight manner into the wear ring.

* Lower the motor so that the flanged holes in the oil chamber line up with the pre-assembled studs (10/10) on
the volute (10/8). Place the motor on the pump housing.

* Tighten the hex. nuts (10/9) using the recommended tightening torque.

ATTENTION After fitting of the impeller washer, check that the impeller can be turned by hand.

14 GB 0521-C

F-16



Installation and Operating Instructions su Lz ER
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3.25 Transport securing device for submersible pump shafts AFL/VUP

NOTE Does not apply to all models!

In order to avoid damage to the pump shaft or bearings during horizontal transport, the shaft is clamped in an
axial direction when leaving the works.

c The safety hints in the previous sections must be observed!

ATTENTION The transport securing device on the motor shaft should only be removed
immediately prior to installation or connecting up to the pump.

05620011

Figure 11 Removal of the transport devices on VUP and AFL pumps

* Remove the transport securing device (11/1).

3.3 Storage of the units

ATTENTION The ABS products must be protected from weather influences such as UV from
direct sunlight, high humidity, aggressive dust emissions, mechanical damage,
frost efc. The ABS original packaging with the relevant transport securing devices
(where used) ensures optimum protection of the unit. If the units are exposed to
temperatures under 0 °C/32 °F check that there is no water in the hydraulics, cooling
system, or other spaces. In the case of heavy frosts, the units and cable should not
be moved if possible. When storing under extreme conditions, e.g. in tropical or
desert conditions suitable additional protective steps should be taken. We would be
glad to advise you further.

NOTE ABS units do not generally require any particular maintenance during storage. After
long storage periods (after approx. one year), the transportation locking device on
the motor shaft (not with all versions) should be disassembled. By rotating the shaft
several times by hand, new lubricating oil or, depending on the version, a small
amount of coolant (which also serves to cool or lubricate the mechanical seals) is
applied to the sealing surfaces, thus ensuring perfect operation of the mechanical
seals. The bearings supporting the motor shaft are maintenance-free.

GRO521-C 15
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AFP M8, M9 | AFL M8, Mg | VUP M8, M9
4 Product description

4.1 Structural design

2
2
4
6 4 6
; 5
9/ o i P
12 "
_.--""-... --..-.--..‘
24 13
~] 24 13\\\
16 & .
14 » "
22
26
25 27 o8 Ns

Figure 12 AFP M8

3 : 2549 ;
) \§i L
° aE
; 12 l\ \ ]
16 Ll__
11 :I'_.."|."7_-.
12
16 - 17
15 -
14 - ;
18 18
34 ” .
* 33 53
30 " .
Figure 14 AFL 1200 ORp—
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Legend
Lf
2 Eyebolts (Option) 19  Plug screw motor chamber
3 Cableinlet 20 Contrablock (CB) - impeller
4  Connection chamber 21 Contrablock (CB) - bottom plate
5 C 22 y
6 (DI 23 fo
7 Temperature monitoring upper bearing (option) 24  Connection for pressure monitoring/venting
F 25 D
9 Cooling jacket 26 Volute
Cc 27 1
11 Stator 28 Wear ring in the volute
12 Rotor shaft 29 Wear ring on the impeller (option)
13 Temperature monitoring lower bearing (Option) 30 Bellmouth
4 3 fo
5 (DI 32
16  Seal monitoring (DI) motor chamber 33  Propeller VUP, impeller AFL
7 34 fo FL
4.2 Motor monitoring system
Motor equipment:
Motors MES8/ME9
Monitoring Standard Ex FM
Stator Bimetallic
Thermistors (PTC)
PT 100 - -
Seal monitor Oil chamber nly FP
Motor chamber
Connection chamber
Bearing temperature Bimetallic
Upper /lower Thermistors (PTC)
PT 100
421 Temperature monitoring of the stator
T f of vy
y elf
The
onally (PT fo
4.2.2 DI-Electrode
T DI y of y
of
S 5.
GB 0521-C 17
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AFP M8, M9 | AFL M8, M9 | VUP M8, M9

ATTENTION Thermistors or PT 100 devices must never be directly connected into the control
or power system. They must always be connected to a suitable evaluation device.

Operating voltage ...AC/...DC ...500V ~/..101 V=
AC 250V
ACcos@=1,0 25A
AC cos ¢=0,6 16 A

max. switching current at I, 50A

device with PTB-Approval number.

423 Temperature monitoring of the bearings.

If of
T off of
y of
Switching temperature of motors of insulation class F :
4 °C/284 F
20°C/24 F
/PTC PT

GB 0521-C
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424 Temperature indication

of
F y
T y of
resistance rise is proportional to the temperature rise.
\ \ \ £ Application
-+ Resistance 3 .
& Function
Temperature
| | | |
1 1 \ 1
—>
C v howi f fb
\ \ \ [ — £ Application
- Resistance g
8 F
/ Temperature ——
—1 |+
—>
C v howi f
\ \ \ g Application
- Resistance =
o °
A
///
//
//
/]
/ g
7
yd Temperature ——|
| | | |
\ \ \ \
—>
8C v howi f

GB 0521-C
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of yp PT

Option

Temperature switch using the
bimetallic principle, which opens

T
allowable switching current,

ly
the control circuit

Option

T
resistance (no switch) curve with
stepwise behaviour

Cannot

the control circuit. Evaluation of

y
suitable electronic equipment

Option (not for Ex)

F
resistance (no switch). The
linear curve allows continuous

of
the temperature
Cannot
the control circuit. Evaluation of
y

suitable electronic equipment
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4.3 Operation with frequency inverters

The stator design and the insulation grade of the motors from Sulzer means that they suitable for usage with
fre-quency inverters. It is however essential that the following conditions are met when the motors are used with
frequency inverters:

* The guidelines for EMC (electromagnetic compatibility) are complied with.
* Explosion-proof motors must be equipped with thermistors (PTC temperature sensors).

* Machines designated as Ex machines may never, without exception, be operated using a mains frequency
that is greater than the maximum of 50 or 60 Hz as indicated on the type plate.

* Machines that are not designated as Ex machines may only be operated using the mains frequency indicated
on the type plate. Greater frequencies can be used but only after consulting with and receiving permission
from the Sulzer manufacturing plant.

* For operation of ex-motors on frequency inverters special requirements in relation to the tripping times of the
thermo control elements, must be observed.

* The lowest frequency must be set so that the minimum fluid velocity of 1 m/s is present in the volute.
* The maximum frequency must be set so the rated power of the motor is not exceeded.

Modern frequency inverters are using higher wave frequencies and a steeper rise on the flanks of the voltage
wave. This means that motors losses and motor noise is reduced. Unfortunately these inverter output signals
cause higher voltage spikes in the stator. Experience has shown that, depending on rated voltage and the
length of the cable between the inverter and the motor, these voltage spikes can adversely affect the life of the
motor. In order to avoid this, inverters of this type must equipped with sinus filters when used in the critical zone
(see Figure 19). The sinus filter chosen must be suitable for the inverter with regard to rated voltage, inverter
wave frequency, rated current of the inverter and maximum inverter output frequency.

u,Ivl %
660
600 critical area
460
400 +- : : ~
380 - _‘ . - v .-. - - - - . -. v ~ - - .1 - - -
230 i non critical area
_ g |
10 50 100 150 LIm]
L = total length (from frequency inverter to motor)
Figure 19 Critical/non critical area
20 GB 0521-C
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AFP M8, M9 | AFL M8, M9 | VUP M8, M9

5 Installation
c T afey
5.1 Installation of the AFP submersible pumps

5.1.1 Installation options for the AFP submersible pumps
There are three main installation options for the submersible pumps:

1. Wet installation vertical with ABS automatic coupling system
2. Dy
3. Dry installation horizontal (with cooling jacket)

NOTE The dimensional sheets and foundation plans for each type of installation are

5.2 Installation examples

4 2 3 5 6

1"

14

18

17

16

w v wi h ABS ys
Legend
\Y,
2 Valve chamber 11 Discharge line
3 ff 2 1
4 3 |
5 Non-return valve 14  ABS submersible sewage pump
6 Fitting for valve removal 15 Automatic level control
7 C 6 C
fo 7 P

9 Collection sump 18 Bracket

GB 0521-C
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AFP M8, M9 | AFL M8, M9 | VUP M8, M9

11 9 7 8 1 g
e . =
‘ . u 20
4 T
3 b —~ 13
i N
° . | le 12
18 ‘ )
: - 15
14— N 2
19 —_—t ] - E
. nE 16
6 3 16 21
y wih
Legend
Y, 2 |
3V 3 1
4 4
5 Non-return valve 15 Automatic level control
6 Fitting for removal valves 16  Concrete benching (after installation of suction pipe)
7 C FI
fo
9 Pump sump 20 Collection sump
11 Discharge line 21 Suction line
NOTE Any support frame needed for the submersible pump should be erected on site
used.
22 GB 0521-C
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9 41 7 8 1 5
| [T [T
I
a J 3
M
20
[——
3
5
23
24
14 SE—
.‘ E
H z y
Legend
\Y, 3 1
3 Shut-off valve 14  ABS submersible pump
4 5
5 Non-return valve 16  Concrete benching (after installation of suction pipe)
6 Fitting for removal valves 20 Collection sump
7 C 2
fo 23 C
9 Pump sump 24  Diffuser
D 25 /
2 |
NOTE Any support frame needed for the submersible pump should be erected on site
used.

GB 0521-C
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AFP M8, M9 | AFL M8, M9 | VUP M8, M9

5.21 Wet installation of the AFP submersible pump

c T afey

Fit a hoist to the submersible pump.

T y of
fully ally 3° It
ally y of

[c
0520-0015

-":4:(
o PR
o+ .

23 Lower fthe AFP

5.2.2 Installation of the AFP submersible pump in a dry sump

Q T afey

Fit a hoist to the submersible pump.

of fully f fast

GB 0521-C
24
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AFP M8, M9 | AFL M8, M3 | VUP M8, M9

5.3 Fitting the pedestal
2 Care, ensure that adhesive does not come into contact with skin or eyes! Wear goggle and gloves!

The groove of the guide piece and O-ring must be clean and free of grease. The instant adhesive LOCTITE
type 406 (supplied with the unit) is spread evenly on the base of the groove in the bracket (24/1) and the O-ring
inserted immediately.

NOTE The hardening time of the adhesive is only about 10 seconds!

The guide piece (24/3) must be screwed on as shown in the drawing! Fasten the guide piece (24/3) with the two
M12 screws (24/2). Tighten the screws with a torque of 56 Nm.

g
Figure 24 HD- Pedestal DN 100 - 500
Legend
1 Bracket (is fitted to the pump) 4 O-ring
2 Screws (2 off) 5 Pedestal
3 Guide piece
GBO521-G 25
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5.4

Installation of the AFL and VUP submersible pumps

c T afey

5.41

There are two main types of installation possible with the AFL/VUP submersible pumps.

1.

Types of installation of the AFL and VUP submersible pumps

Installation in a steel discharge pipe in accordance with Figure 25

2. Installation in a concrete sump in accordance with Figure 26
T fo AFL pumps T
y fy fro
Type of hydraulics Clean water Runoff water, river water, used water, rain water,
pre-screened liquid, recirculation
Bar spacing in mm
AFL 0600 4
AFL 0800 6
AFL 1200
If
T fo VUP pumps T
y fy fro
Type of hydraulics Clean water Runoff water, river water, pre-screened liquid,
used water, rain water recirculation
Bar spacing in mm Bar spacing in mm Bar spacing in mm
VUP 0400 3 25 6
VUP 0600 5
VUP 0800 6
VUP 1000
VUP 1200
If
ATTENTION When setting the switching off level the minimum cover as given in the installation
documents must be adhered to.
26 GB 0521-C
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542 Installations examples with AFL and VUP submersible pumps

0520-0016
05200017

7 1 8

A
ia

a
.||||||H

4 ]
<
5 \J
] 4 - A i
Figure 25 VUP/AFL in a steel discharge pipe Figure 26 VUP/AFL in a concrete sump

Legend

1 Tank cover 5 Coupling ring

2 Discharge pipe (riser pipe) 6 Minimum water level (see installation drawings)
3 Concrete sump 7 Connection cable

4 AFL/VUP submersible pump 8 Cable support (for fixing the power cable)

GBOS2-C
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543 Installation of the AFL and VUP submersible pumps

Q T afey

ATTENTION The power cables should be handled carefully during installation and removal of the
pumps in order to avoid damage to the insulation.

T fo of FL/V P already
shown in . Before installation of the pump a suitable support (hook) for the chain, as well as an
fo

hydraulics mounted to the gearbox are supplied separately.

fo f
P y
weight of the hanging cable especially in the area of the cable inlet.

ATTENTION When raising the submersible pump out of the concrete sump or the steel discharge
pipe with the hoist ensure that the connection cables are lifted out simultaneously as
the pump itself is being raised.

5.4.4 Lowering of the AFL and VUP submersible pump into the coupling ring
ATTENTION Before lowering the pump a direction of rotation check should be carried out, see

D of

be taken that any paint remnants are completely removed from the conical surfaces
on the pumps or on the coupling ring. These conical surfaces must then be greased.

pipe.

Carefully of T
usly

lif
T faste f

off in a watertight manner.

T only suf ly
A\ o T

If y off

GB 0521-C
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5.5 Electrical connection
c T afey
fo of y
able. Earthing, neutral, earth leakage circuit breakers, etc. must comply with the regulations of the local electric-
y supply y fec

with regard to cross-sectional area and maximum voltage drop. The voltage stated on
the nameplate of the pump must correspond to that of the mains.

The incoming power supply as well as the connection of the pump itself to the terminals on the control
A omply of
y

T supply y adequately f
of

ATTTENTION The unit should only be operated with the overload relay and thermal sensors/limiters
connected.

5.5.1 Standard connection diagrams, mains voltage 380 - 420 V at 50 Hz/460 V at 60 Hz.

Cable 1
—=—

| Di

0551-0032
0551-0033

-
|
|
|
|
I

I PE |
%I_o |
! |
ut
o |
U2 U1
V1|
v - |
;w1
w2 — W1 I
M3~ ————
: PE
w2 |
|
U2 :

(0] ower ab wih b Tw ower ab hwih

GB 0521-C 29
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5.5.2 Standard connection diagrams, mains voltage 400 V at 50 Hz/460 V at 60 Hz, M8/M9 motors

Cable 1 Cable 3 8
I | 3
©
%{—o | | PEX | s
| =
 — Pout | 10[_] PTC 5 PTIO0 |
U2 u1 e I | ] winding 40 m E| |30 1
! | 5 41 5[ st
\VQ'V1/ Wil 15 S, 0 2=, 0 |
| 2 upper bearing o
wo - L | 3 12 ] ﬁB“Eﬁ E 5355_‘?? !
M3 ~ —_—— | 2 a2 S :
| 13 lower bearing ©
T L ] e A gHﬂ |
1
I 5 |
I I | 20 DI connection chamber - |
| U2 | . 21 DI motor chamber |
: : | mm 2 DI oil chamber |
|__VE_I | |
Cable 2 | (X) cable core marking control cable |
28 S v s: wo ower ab ab -fo fea

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
N
0520-0018

| Cable 6
DI motor chamber

DI oil chamber

. 21
22

2! Cable 7

i — 20@ DI connection chamber

| +—PEX] _ |
C
Cable 1 : 10[_] L g 0 T |
indi E o E
Cable2 | 5 K D vinding H 4“1 ﬁ 2 H 31 H l
| 5 aé " (5] 8 34 i) l
Cable 3 | % 12D upper bearing é 543 iﬁ # ; HSS 5{) # :
PEl | S 2 se
) Cable 4 | 1BD lower bearing ® 45 iﬁ g 37 %ﬁ :
—— Q
) Cable 5 | O I3 T
| 5 |
| |
I |
I |
| |

(X) cable core marking control cable |

28b Six ower ab + h ab + wo ab
- fea
ATTENTION The cable leads are routed out of the motor. No switching takes place in the motor!
NOTE Information on the type of starting can be obtained from the nameplate of the pump.

5.5.3 Lead designations

Direct starting in star
L1 L2 L3 Join
North America 1 2 3 4 5 6

11U1

0562-0033

4]U2
6, 5
W2V
Sulzer/Germany U1 V1 W1 Uz v2 2 :’/ 5\2
W1 V1

Direct starting in delta

L1 L2 L3 - w27 \u1
North America 6 2 4 35 - /\
w1 U2
3 4
5v2 V12

Sulzer/Germany 2 vV U2 V2 -

0562-0034

GB 0521-C
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5.54  Checking direction of rotation
: The safety hints in the previous sections must be observed!

When three phase units are being commissioned for the first time and also when used on a new site, the
direction of rotation must be carefully checked by a qualified person.

When checking the direction of rotation, the submersible pump should be secured in such a manner
A that no danger to personnel is caused by the rotating impeller, or by the resulting air flow. Do not place
your hand into the hydraulic system!

: The direction of rotation should only be altered by a qualified person.

When carrying out the direction of rotation check as well as when starting the unit pay attention to the
A START REACTION. This can be very powerful.

ALTENTION _ . g ATTENTION
The direction of rotation is correct 9'9' /o) g The start reaction is
if the imeller/propeller rotates ina &~ A anti clockwise
clockwise manner when viewing = %
down from the top of the placed unit -
) x
4 i
\’0 \\o
Figure 29 Rotor rotation
NOTE If a number of pumps are connected to a single control panel then each unit must be

individually checked.

ATTENTION The mains supply to the control panel should have a clockwise rotation. If the leads
are connected in accordance with the circuit diagram and lead designations, the
direction of rotation will be correct.

5.5.5  Changing direction of rotation
: The safety hints in the previous sections must be observed!
: The direction of rotation should only be altered by a qualified person.

If the direction of rotation is incorrect then this is altered by changing over two phases of the power supply cable
in the control panel. The direction of rotation should then be rechecked.

NOTE The direction of rotation measuring device monitors the direction of rotation of the
mains supply or that of an emergency generator.

GBO521-C
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5.5.6 Connection of the control circuit leads
: The safety hints in the previous sections must be observed!

8 Control circuit leads for
a coommormmse Y # Submersible pumps
@ SULZER st 10 = Common lead
Motoriberwachung / Motor monitoring 2 _
E Betrcbsedel g und Sichesheisimece 11 = Stator upper
R—_ . T —— 12 = Bearing upper
“ —_— “ N For‘:;;nqut_o%eﬂﬁasl e 13 = Bearmg lower
2 nowaweas g “°% Bs 3”% SRS 2 20 = DI-connection chamber
IT7 o ey 0t gf g 21 = DI-Motor chamber
= meoen 1 5 T £ 2wl ~3| A\ :
i "% Upperbearin g P oS SE b3 22 = DI-Oil chamber
2 L mmg ) 45@ EE 72 ~3 \|/ |
-—: ::lot;:awﬂhl«;tirdlam-be & r“ " Viraton sensor — =PE (greenfye“OW)
BN 22 DiOH Ubsrwachungsraum g?:;f:}@ —
\\_ (Dl Oilf Separation chambe _/

Figure 30 Designation of control circuit leads

NOTE The available connections can be obtained from the relevant connection diagram.

5.5.7  Connection of the seal monitoring unit to the control panel

The submersible pumps are supplied as standard with DI-probes for seal monitoring. In order to integrate this
seal monitoring function into the control panel of the pump it is necessary to fit an ABS DI-module and connect
this in accordance with the circuit diagrams below.

ATTENTION If the DI-seal monitoring is activated the unit must be immediately taken out of
service. Please contact your Sulzer service centre.

g g
——o— MAINS ———— g ———o— MAINS —{-—— 4
| |
| |
| |
B |
| [} L |
I ™ E g = I
| (8] Q 6] [ |
I z
l '
| x1 g
| =
| o~
| 2
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Figure 31 Electronic amplifier with signal lamp Figure 32 Electronic amplifier with floating contact
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Installation and Operating Instructions su Lz ER

AFP M8, M9 | AFL M8, M9 | VUP M8, M9
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Figure 33 Electronic amplifier with collective signalling
Electronic amplifier for 50 Hz Electronic amplifier for 60 Hz
110V (Art.-Nr./Part No.: 6 124 0113) 15V (Art.-Nr./Part No.: 6 124 0170)
230V (Art.-Nr./Part No.: 6 124 0114) 230V (Art.-Nr./Part No.: 6 124 0171)
400V (Art.-Nr./Part No.: 6 124 0115) 460V (Art.-Nr./Part No.: 6 124 0172)
440V (Art.-Nr./Part No.: 6 124 0116) 575V (Art.-Nr./Part No.: 6 124 0173)

ATTENTION Maximum relay contact loading: 2 Ampere.
6 Commissioning
: The safety hints in the previous sections must be observed!

Before commissioning the pump/pump station should be checked and a functional test carried out. Particular
attention should be paid to the following:

In explosive zones care must be taken that during switching on and operation of the pumps the pump

& section is filled with water (dry running) or alternatively is submerged or under water (wet installation).
Ensure in this case that the minimum submergence given in the data sheet is observed, Other types
of operation e.g. snore operation or dry running are not allowed.

* Have the electrical connections been carried out in accordance with regulations?

* Have the thermal sensors been connected?

* |s the seal monitoring device (where fitted) correctly installed?

* |s the motor overload switch correctly set?

* Have the power and control circuit cables been correctly fitted?

* Was the sump cleaned out?

* Have the inflow and outflows of the pump station been cleaned and checked?

® |s the direction of rotation of the pump correct - even if run via an emergency generator?
* Are the level controls functioning correctly?

¢ Are the required gates valves (where fitted) open?

GBO521-C
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Installation and Operating Instructions

AFP M8, M9 | AFL M8, M9 | VUP M8, M9

AFP
D f easily
y of y
AFL/VUP
oughly
y f fac
fac
6.1 Starting frequency of the motors
The f uency from from
the works).
Motor power maximum starts per hour at interval in minutes
20 3
11 - 160 kW 15 4
> 160 kW 10 6
manufacturer of these devices.
7 Maintenance
Q T afey
71 General maintenance hints

fo y ly f

>

NOTE The maintenance hints given here are not designed for ,,do-it-yourself” repairs as
A of y ly y
1@: y manufac
apply.

y f Lubr
fo life y

malf y
for assistance.
T ly if inually off y y

the thermal sensors/limiters of the thermo-control system or by the seal monitoring system (D).

ATTENTION The lifting tools like chains and shackles should be visually checked in regular

T y y y y y
in solving your pumping problems.

GB 0521-C
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Installation and Operating Instructions

AFP M8, M9 | AFL M8, M9 | VUP M8, M9

NOTE The Sulzer warranty conditions are only valid provided that any repair work has been
carried out in Sulzer approved workshops and where original ABS spare parts have
been used.

7.2 Maintenance hints if the submersible pump is out of use for a considerable period

NOTE If the pumps have remained idle for more than 12 months then we recommend that

you ask Sulzer or an approved distributor for advice.

7.21 Before installation

The covers giving moisture protection of the cables 3.2. only immediately
fore of f f f
Iy shaf f y

7.2.2 After installation

If af of of fo fo
fo of y3
f y
1& Dy of Is
7.3 Removal of the submersible pump

Q T afey

7.31 Removal of the AFP submersible pump from a wet sump

f of tely
A y f

ly
A fo of adequately
o
F 3..
f
usly of elf
Plac Iy fac fall

7.3.2 Removal of the AFP submersible pump when dry installed

Close off
y if y
If
Install lifting gear, 3. on the submersible pump.
D y of y
D y of
If y fast fully lif ~ ff
Plac fac

GB 0521-C
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Installation and Operating Instructions

SULZER

AFP M8, M9 | AFL M8, M9 | VUP M8, M9

7.3.3

Removal of the AFL and VUP submersible pump

* If present, the discharge pipe cover should be removed and the water pressure-tight cable inlet opened.

* Raise the submersible pump out of the concrete sump or the steel discharge pipe with the hoist. While doing
this the connection cables should be drawn out as the pump itself is being raised.

*® Place the submersible pump with propeller housing vertically on a solid surface, taking care that it cannot tip over.

8

8.1

Assembling the gearbox AFL/VUP

Assembling the motor and the gearbox/hydraulic unit (M8)
: The safety hints in the previous sections must be observed!

Pay close attention to the assembly instructions and work in the indicated sequence, in order to guarantee that
both main parts (34/1) and (34/2) are perfectly assembled. First check that all required additional parts as well
as LOCTITE type 243 and suitable hoisting devices are available.

Figure 34 Assembling the motor and the gearbox/hydraulic unit

Legend

Borwmnaa

Motor with transport securing device
Gearbox/hydraulic unit with transportation lock
0O-ring for motor/gearbox assembly

3 x stud, with nuts and spring washers
Transport securing device

S0 o~

—

F-38

Swivel connection
Hex. screws
Fixing screws
LOCTITE type 243
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Installation and Operating Instructions su Lz ER

AFP M8, M9 | AFL M8, M3 | VUP M8, M9

8.2 Remove transport securing device (M8)

* Connect a suitable hoist of adequate capacity to the eye bolt screws (35/1) of the motor and hoist it.

* Loosen the hex screw (35/2) in the center (shaft lock).

* Loosen the hex screw (35/3) at the motor flange.

* Remove the transportation securing device (35/6).

¢ Store the motor (35/7) on a suitable support (35/8), e.g. two thick planks of hardwood, in such a way that the
motor shaft is not damaged.

: For safety reasons, the hoist must always remain connected during all assembly steps.

0520-0020

Figure 35 Remove transport securing device

GRO521-C 37
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Installation and Operating Instructions SULZER

AFP M8, M9 | AFL M8, M9 | VUP M8, M9

8.3 Remove transport securing device of the gearbox (M8)

ATTENTION When removing the transport securing device and when assembling the parts,
ensure that these are absolutely clean. Ensure that no contaminants enter the gear
box!

* Remove the fransport securing device for pump shafts according to para. 3.2.5.

NOTE There is a threaded hole in the middle of the cover (36/6) into which an eye bolt can
be inserted.

* Loosen the securing screws (36/8) and screw an eye bolt (M12) into the central threaded hole of the transport
securing device (36/6).

* Connect a suitable hoist to the eye bolt.
¢ Loosen the nuts (36/3) of the studs and loosen the swivel connection (36/5).

NOTE The 3 locked screws (36/1) (not on all versions) need not be loosened.
*® Using the hoist carefully lift off the transport securing device (36/6).
* Moisten the missing studs (36/7) with LOCTITE (type 243, medium strength) and screw them in all the way.

0520-0021

Figure 36 Remove transport securing device of gearbox

GB 0521-C
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Installation and Operating Instructions su Lz ER

AFP M8, M9 | AFL M8, M9 | VUP M8, M9

8.4 Assembly instructions for gearbox/motor housing (M8)

* Use a suitable hoist to position the motor over the gearbox-hydraulic part in such a way, that the DI probe
(37/6) with the counter-pole (37/7) (or in case of Ex pumps the sealing washer (37/12)) is in position - aligned
with the drilling in the intermediate flange.

* Lower the motor just so far as to reduce the distance between the gearbox housing and the intermediate
flange to 20-30 cm.

* Push the slightly-greased O-ring (37/4) over the centring seat of the intermediate flange.

* Carefully centre the motor over the gearbox and lower it slowly, until the studs of the gearbox flange are in the
holes of intermediate flange.

0520-0022

Figure 37 Assembly instructions gearbox/motor housing

ATTENTION Before lowering the motor, check the position of the DI (or in case of Ex pumps the
sealing washer) in relation to the hole in the gearbox flange!

* Now carefully lower the motor until the teeth of the motor shaft lock in the relevant slots of the gearbox shaft.

NOTE Should the teeth not interlock (teeth between teeth), then the motor should again be
lifted slightly and the incorrect position remedied by rotating the propeller by hand
(about a few degrees).

* When the motor shaft is correctly centred or interlocked, lower the motor all the way and securely bolt it and
the gearbox into position (observe the tightening torquet).

NOTE The propelier should be capable of being turned by hand.

GBO521-C
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Installation and Operating Instructions SULZER

AFP M8, M9 | AFL M8, M9 | VUP M8, M9

8.5 Assembling the motor and the gearbox/hydraulic unit (M9)
: The safety hints in the previous sections must be observed!

Pay close attention to the assembly instructions and work in the indicated sequence, in order to guarantee that
both main parts (38/1) and (38/2) are perfectly assembled. First check that all required additional parts as well
as LOCTITE type 243 and suitable hoisting devices are available.

0520-0023

Figure 38 Assembling the motor and the gearbox/hydraulic unit

Legend
1 Motor 4 3 x stud, with nuts and spring washers
2 Gearbox/hydraulic unit with transportation lock 12  Seal (not on all versions)
(Outer jacket only M9) 13 LOCTITE type 243

3 O-ring for motor/gearbox assembly

GB 0521-C
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Installation and Operating Instructions

AFP M8, M9 | AFL M8, M9 | VUP M8, M9

8.6 Remove transport securing device (M9)
C f y y 3/ f
Lo 317 3 /6
3178 of y
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8.7 Remove transport securing device of the gearbox (M9)
ATTENTION When removing the transport securing device and when assembling the parts,
ensure that these are absolutely clean. Ensure that no contaminants enter the
gearbox!
fo shaf .3.2.5.
Connect a suitable hoist to the eye bolt.
Lo 4 /3 of 4 /5
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Installation and Operating Instructions SULZER

AFP M8, M9 | AFL M8, M9 | VUP M8, M9

NOTE The 3 locked screws (40/1) need not be loosened.
* Carefully lift off the transport securing device (40/6) using the hoist.
* Moisten the missing studs (40/7) with LOCTITE (type 243, medium strength) and screw them in all the way.

0520-0025

Figure 40 Remove transport securing device of the gearbox

8.8 Assembly instructions for gearbox/motor housing (M9)

* Use a suitable hoist to position the motor over the gearbox-hydraulic part in such a way, that the cam with the
DI probe (41/6) with the counter-pole (41/7) (or in case of Ex pumps the sealing washer (41/12)) is in position
- aligned with the cam in the intermediate flange.

* Lower the motor just so far as to reduce the distance between the gearbox housing and the intermediate
flange to 50 cm.

* Push the slightly-greased O-ring (41/4) over the cenfring seat of the intermediate flange.

¢ Carefully centre the motor over the gearbox and lower it slowly, until the studs of the gearbox flange are in the
holes of intermediate flange.

ATTENTION Before lowering the motor, check the position of the DI (or in case of Ex pumps the
sealing washer) in relation to the hole in the gearbox flange!

* Now carefully lower the motor until the teeth of the motor shaft lock in the relevant slots of the gearbox shaft.

NOTE Should the teeth not interlock (teeth between teeth), then the motor should again be
lifted slightly and the incorrect position remedied by rotating the propeller by hand
(about a few degrees).

42 GB 0521-C
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Installation and Operating Instructions su Lz ER

AFP M8, M9 | AFL M8, M3 | VUP M8, M9

* When the motor shaft is correctly centred or interlocked, lower the motor all the way and securely bolt it and
the gearbox into position (observe the tightening torquet).

NOTE The propelier should be capable of being turned by hand.

—
05200028

Figure 41 Assembly instructions for gearbox/motor housing
* Fasten the outer jacket (42/1) with the six fixing clamps (42/2) and the six M10 screws for these (42/3).
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Figure 42 Fixing of the outer jacket
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Report of a factory witness test of three submersible pumps (axial flow)
16. and 17. April 2013

(Written and witnessed by Benjamin Peschke, USACE Europe District, CENAU-EC-CH, DSN 314-570-2938,
Benjamin.v.peschke@usace.army.mil)

As required by the specifications 2.7.4 Witness Test a witness test of three pumps manufactured
and dedicated for the project has been conducted at the SULZER pump factory:

SULZER Pump Solutions Germany GmbH
Scheiderhoerher Strasse 30-38
D-53797 Lohmar, Germany

The test program was based on the attached factory test program and scheduled for two days:
16. April 2013 (from 09.00h to 18.00h)
A. Pump, Serial number #58886

e Pump performance test
e Vibration test during operation
e NPSH test with reduced water level

B. Pump, Serial number #58885

e Pump performance test
e Vibration test during operation
e NPSH test with reduced water level

17. April 2013 (from 10.00 to 16.00h)

C. Pump, Serial number #58884

e Pump performance test

e Vibration test during operation

e NPSH test with reduced water level
e Vibration test in dry conditions
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The tested pumps were the same type/ model:

Submersible Pump type VUP M2200 12-92.60 with

Designed operating duty point:

H= 15" (4.57m)/ Q=44400 gpm (168054 1/min or 10078.8 m3/h)
Electric engine:

12ea poles, rotations: n=595 u/min (RPM)
Rated voltage: 460V/ 60 Hz

Rated currant: 466A

Rated input/ power: 239kW (P1), 220kW (P2)

Mechanical components:

Propeller: 14 deg angle, 3ea vanes, stainless steel (1.4581 — GX5CrNiMoNb19-11-2 (very
similar to V4A (AISI 316T1))

Shaft: Stainless steel 1.4021 (X20Cr13) AISI 420, NBR (Nitrile butadiene rubber) seal
Lifting hub: Galvanized steel, remainder cast iron with 2K epoxy varnish (black)

Between the different tests it was possible to witness the manufacturing process in the factory.
Approximately 280 people are working in the factory. Generally the factory (once independent
(named ABS), now owned by Sulzer) is organized to produce individual pumps designed to
particular needs. Therefore the factory consists of a research and design department, a
department to develop produce models/ prototypes and testing assemblies, the actual
manufacturing section, and a quality control department IAW ISO 9000. At the factory visit the
production of submersible (axial) pumps, radiator pumps, pumps for stirring and large in-pipe
mounted propeller pumps could be witnessed manufactured for multiple international clients.

The factory in Scheiderhoehe takes pre-manufactured components and continues the
manufacturing process by finishing the products and assembling the devise ready for delivery to
the site. At the visit we were able to witness the production of the propellers, the angle
adjustment (between 4 — 20 deg angle using reference formed plates and fine adjustment by
testing), shaping of the vanes, the correction of the weighting of each propeller and installation
of the finished component on the shaft. The majority of the electric engines are produced
(including the windings) in the factory as well. The electric engines are designed in a manner
that a replacement/ repair of defective windings are possible. Each pump will be tested
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individually in the flexible testing assembly used for the testing of the pumps subject to this
report too.

The testing assemble for submersible pumps consists of a tube for mounting the pump
(DN1500), a DN1200 discharge pipe controlled by a butterfly valve and a flow meter installed
on a segment of the pipe. The water level in the tank can be adjusted by adding water or
pumping water into a neighboring tank.

For the vibration dry test, the pump has been lifted out of the devise and placed on the concrete
flooring.

Testing Gear

All equipment has been calibrated with a reference gear that has been forwarded to the respective
institute for calibration. Based on this master reference unit, the actually used unit has been
calibrated. The attached contractors report contains the calibration data for the master unit and
the calibrated unit.

Flow meter/ probe/ sensor:

e Magnetic- inductive sensor, type MG 711 E (Turbo Werke — Koeln)

e Measurements for the flow meter were shown on the display in real time. Since the actual
flow fluctuated slightly after adjusting the valve the mean/ average between the highest
and the lowest shown measurement has been calculated and recorded.

e Last calibration: 02/2013

AC Power Analyzer:

e Multi-measurement unit for measuring voltage, amperage, electric power consumption
and supplied frequency, type Norma D5255

¢ During the test intervals the power consumption and amperage has been recorded. Diesel
generator provided currency has been frequently corrected/ adjusted to supply the
required 460V.

e Last calibration: 08.11.2012
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Vibration/ displacement measurement device:

e RION Co. VM-82 (display device), PV-57 A (sensor)

e Since the pump has been mounted in a self-tightening fitting in the tube, the measurement
was taken at the top hatch (the sensor was screwed into a hole drilled into the top hatch).
In order to verify the vibration of the pump in dry conditions the sensor was mounted at
side of the actual pump. During the test intervals the actual vibration was measured at the
same time as the power consumption and amperage.

e Last calibration: 02/2013

J-type static head (H st) single limb manometer:

e In order to adjust the static Head (H st) for the different test intervals a J-type (single limb
U-tube) manometer has been used. Attached is a description of this manometer.

e During the test the butterfly valve has been adjusted based on the reading of this J-tube.
Due to the size of the pipe and quantity of water there was a slight swing in the reading.
The pressure pipes leading to the J—tube manometer was frequently drained of air in
between the test intervals.

Apart from that the barometric pressure has been recorded for the cavitations test using a Testo
511 electronic barometer.

Details to the conducted tests

Pump curve/ performance and vibration reading:

e In preparation for the test, the actual pump has been mounted in the testing assemble and
was running warm for approximately one to two hours

e The water temperature has been recorded and the Diesel Generator provided power
supply set/ corrected to 460V.

e Also the J-tube was drained of any possible air in the system.

e The water level in the tank was adjusted to z=2.55m (please see attached drawing) so
between inlet and water surface was 6.25m — 0.25m — 2.55m — 1.25m + 0.395m =
2.595m (102 in)

e Using the J-tube and the butterfly valve the static head has been adjusted to 6.00m.

e After the readings on the J-tube were fairly steady, a snapshot of the AC meter readings
have been taken.

F-50



Then the vibration meter readings have been recorded.

Since the flow reading kept fluctuating slightly, the high and lowest reading has been
recorded and the average flow calculated.

The testing assistance repeated the actions (under surveillance of the testing engineer) for
declining heads (from 6.00m to 0.50m).

The testing engineer entered the recorded parameters into a computer program and
printed the pump performance curves (highlighting the design duty point), the vibration
curve, and the calculated efficiency.

The test results have been checked IAW the required operation/ duty point conditions and
previous factory test results. No deficiency/ issue or significant difference has been
detected.

Cavitations/ NPSH test:

In preparation for the test the water level was lowered. The pump kept running during
that time to maintain operating temperature.

For pump #58886 the water level in the tank was z=4.55m. As a result the actual water
coverage between water level in the tank (surface) and pump intake of: 6.25m — 0.25m —
4.55m—1.25m + 0.395m = 0.595m (23 in)

For pump #58885 the water level in the tank was z=4.10m so 1.045m (41 in)

Verifying these conditions proofed to be a little bit difficult due to no accessibility into
the tank. Therefore for verification water heights have been measured with weighted tape
meter from different spots. In the meantime the factory testing engineer assembled the
structural heights of the actual tank. At the end of the day it became apparent, that the
water level above the inlet was higher than the previously transmitted reports. Therefore
sufficient amount of water has been removed from the assembly to reach a z=4.70m.

For pump #58884 the resulting water level after pumping the water from the tank was z=
4.70 so 0.445m (18 in)

Nonetheless the resulting test curves for NPSH did not show a significant difference/

impact of the water level to the pump behavior. Therefore the NSPH test has not been
repeated on the other two pumps.
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The test for each pump was conducted in the same manner as for the pump performance
test except the vibration meter readings.

Again the test result from H st=6.00m to 0.50m have been recorded and entered into a
computer program for the curves.

Again the curves have been discussed and compared to the previous tests. Despite the
different water levels (#86 z=4.55m, #85 z=4.10m, #84 z=4.70m) the no apparent impact
on the behavior has been detected.

Dry vibration test:

The vibration test as required by the contract specifications is not foreseen or will be
tested differently in Europe, the last pump (#58884) has been lifted out of the pipe section
and placed on the floor in a upright position.

The vibration sensor has been attached to the pump hull.

After activating the pump, the vibration reading has been recorded. (The pump stood
firm, and produced very little noise (normal respectively even lower voice conversation
was possible))

After deactivation of the pump, the sensor has been removed and the hole sealed.

The test results have been discussed in regard to the contract requirements utilizing the
Entek IRD General Machinery Vibration Severity Chart, DIN 10816-3/ -7 (Mechanical
vibration — Assessment on machines with measurement on non rotation members Part 3:
Industrial machines more than 15kW 120 RPM to 15000 RPM)- Class Q6.3, VDI 2060
(Assessment parameters for weighting conditions of rotating stiff objects)- 7.1mm/sec.
The results were within respectively far below the maximum permitted parameters.

Remarks

So far the tests were successful and considering the safety standards, organization of the
workshops, preparations, and shown solutions (the engineer even demonstrated a computerized
sample calculation of a similar pump for design) the factory left a very good impression. Repairs
of even older pumps are possible — during the factory visit an approx.10 year old pump was in
the factory for repair. The factory will provide a spare part list. For further information the
weighting certificates for the propellers have been attached to the factory test.
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Upon enquiry, how the long the pump can run in dry conditions, the factory engineer
recommended maximum 5 minutes dry run. The longer the pump runs in dry conditions the
higher risk of the seals become hot and get damaged cause by baking together. Therefore the
general guidance is to avoid running the pumps dry.

Pictures

At the factory pictures from the actual pumps and the testing assembly was permitted only. They
are for the use/ purpose of this witness test report and this project only. Please contact USACE
Europe District (Benjamin Peschke) for pictures with higher resolution.
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' Picture collection of Pumps
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Picture collection of Testing
Assembly Part 1
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Water levels in the tank

Level for
Performance Test

Levels for
NPSH Test

1250 |

F-58



Pictures from the Measurement Gear

Vibration Sensor

Flow Meter

Flow Sensor

Digital Barometer
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Pictures from Vibration Test in Dry
Conditions (Pump #58884)

Yibration Meter
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Withess test

Order-no.: DEM 795311 — PO 165647

Project: Rise Lake

3x VUP 1001 M2200/12-92.60
Part-no VUBN1121BC3P5A2
: 58884-58886

Sulzer Pump Solutions Germany
GmbH

Scheiderhdher Str. 30-38

D-53797 Lohmar

Germany
Phone +49 (2246) 900 0
Fax +49 {2248} 800 200

www.sulzer.com

All pumps have been select by producer and successfully tested in condition of installation in wet well

test bay.

Final tests and acceptance of the pumps will be conducted at site at actual installation condition.

Sulzer Pump Soiut;or_x

eg\rngny“GmbH date 16.-17.04.2013

¥ Gmibsh

LA HW ~ %
Application Specialist / Technical Stipport

Deutsche Bank, Kdin

Konto 3004223

BLZ 370 700 60

IBAN DE 15370700600300422300
BIC (Swift Code) DEUTDEDKXXX

Amtsgericht Siegburg  HRB 3570

Ust.-id.-Nr. DE 151603674
Finanzamt Siegburg Sl?qg—fﬂr. 220/5725/0018

Geschiftsfihrer:

Werner Simon
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Customer presentation for witness test at
Sujzer Pump Solutions Germany GmbH

Heiger Hofmann | April 2013

SULZER

Sulzer Pumps

GENERAL INFORMATION

SULZER

Sulzer Pumps

V4

1. Suizer Safety Briefing for visitors oam-1ss)
It is not permitted fo visit our factory without detail information.
- Health and Safety hazards

Stalus of the protoction process lor peaple who da not constantly in the endangered areas,
50 visilors and colloagues f intarior from other arpas of the house!
for these poape, no secutity process is defined,

Environmonts ara:

- Machantcal

- Tool

- Locksmith

- Packaging

- Test Figld {when grinding take place at lhe workbanch}

- Grinding roem {Here is & special protective equipmenl wain).

Visitors and smployees who have nal roceived your parmanant job in the atmospheres and accessing aigas,
hava lo wear goggles,

{it can not be ruled out that chips, particles, wood eplintars fiy in the Wransilion region.)

D

Wilners food - OC 205391 | Apel 2003 Copysight & Sulzer Pumps | Stdo 2

ahs
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SULZER
Standard test procedure VUP/VUPX Sulzer Pumps

1. Test of components (internal}

Stator winding

- Surge voltage test of stator winding
Resistance test of stator winding
Confinuity test of thermal switches
Dynamical balancing

- Shaftincl. rotor

- Propeller
Leakage test

2. After complete assembly (internal)
No load test with verification of rotation direction
Performance test of complete unit

Pr——
Witiozs test - OC 795317 | Apat 209 Copyright © Sulzer Pumps | Skde 3

SULZER
Standard test procedure VUP/VUPX Sulzer Pumps

2.1 ABS submersible propeiler pump VUP/VUPX

National and International norms
- Hydraulic Institute ,Level A“ and ,Level B*
Measuring pipes in the test area
- Axial (DN 1200)
Measuring data recorded in the test area
Pump performance data

3. Calibration certificate of measurement equipment
see attached files (oniy for witness test)

4. Special tests (price list)
see attached fites (only if ordered)

Witnezs test— OC 705211 § Apnl 2018 Copyight & Sulzer Pumps | $ide 4 nhag
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SULZER
Measured data at the test area Sulzer Pumps

1.  Measuring data recorded in the test area

H gia [MWS] - measured static head
Q  im¥h] - measured fiow of pump
P, [kW] - measured input power
| [A] - measured input current
u ™ - measured input voltage

2. Additional data shown on test certificate

H ot - total discharge head of pump
p. - power factor of motor

P - shaft power of motor

M mot - motor efficiency

N pump - pump efficiency

M ot - overall efficiency of unit

Witnezs tezt ~ OC 795314 1 April 2019 Copyriphl @ Sulzer Pumes | Shida &

SULZER
Measured data at the test area Sulzer Purnps

3. Pump Performance data
H g0 [MWVs] velocity correction
=v2{2xg withv=4%*Q/fn*d?d=measured & g = 9,81 m/s%
H [mWs] total discharge bead of pump
=H st ¥ H dyn
p.f. /] power factor of motor
=P, /U*1*v3
P,  [k¥¥] shaft power of motor
=Py * 1 my
N [%} overall efficiency of unit
={Q=*H ) /(367 = Py} * 100
N mot 176] motor efficiency
has been determined in a model test before {motor braking)
1 pumpt %0l pump efficiency
=N ot/ M mot

Wilrozs lest ~ O 785311 [ Aped 2013 Copyright & Sulzer Pumps | Stde & ahg
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Acceptance test in accordance with SULZER
Hydraulic Institute “Level A" and “Level B Sulzer Pumps

"A

Permissi within Hydrawic Institel Standord Lovet A°
Moasuied painis
/ R Pump hoad ALQy,., +5% inheight
Pump capecily: AlH,,.. +10% in capacty
Pump efficiancy. o negative lolerancos (0%}

Peimissibie w0leranc os within Hydraltic Instisl Standard Lovel B
Guaraniood duly point Qg He

Pump head: Al Qe +5%-3% in hoight

Pump capscily. Al Hy,y, +89645% in capacily

Pornp offigiency; 100/7(120/cta hydr 0.2
-

Q

Wirnesz tozl ~ OT 765311 | Aprd 2013 Copynght O Swizer Pumnps | Slide 7

V4 SULZER
Standard teSt faC”Ety VUP/VUPX Sulzer Pumps

Winese tost « OC 765311 FApnS 2013 Gopyright © Sulzer Purepy { Skdp 8 ahs
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M tokoll
SULZER | 5750 A

e VUP dood M Q00 /i3 -9 . 6O ordrhie: 145224
iy 5RESY- R U NGO M |mmNe: SO0 IDE
D [ A %
T e Gee w [ s 1w
e 5 e o gag e [WemtT o w
e seter . Propallor  |nemspone: P2 Q20 W |Taer:  <HOCAN
DUSKSLZEN. N JROO | Rl 0 B3 min) | Tesaste: A Y O Q601
Yoet disshargs. QOC) mmy | Yorgeese: VUP 4200 et nita L
st votma s LG M | praseure gauge oo |fg: o AR007 A A
z: 2,65 m e Uoon: O | Dicse ponerstor
Heo . | _H_ Q P I (VIR I V2 I dn | coso_ | nges. V@»i/{‘
m m méh kw A A A A f % YA
Anlauf/ Start

Leerlauf / no load

T e.olaks |l

hase

N4 -
? G 55100%, & LS50
4944R1145.0 @3y

%

b

JOJIS LIRS | NP

o~
-

ooy J@-J LOG

1069 160, Q 248

Josg3 w8 > 2R

o~

-

HIoSo 4l ¥ 2R

2o o RO poRofw (22 |0 <
WIS [P LD 6 e (5

O bRl oo o] F
U\.CEUTOUWC*UM)QU\O\F?

; MABE IR, €6 LRYS ‘

ol laslleifine R L5

" ORI Lite, % 255 L6

12 SUSR| D A4S AN

Bemerkungen : ~ T Abnahme /E

Remarks : el at .pas’(‘nr: Tany GmbH Witness test

. +49. 2246, Q“ O
fax - 1'13 2246.900-200
WYY SLIZRACOM

/// v jalls SLATAS
/,g em;{el U, UKterschnft { Stamp a(d S|gnatu/ re &

SULZER Pump Solutions Germany GmbH - D-83797 Lohmar - Tel. int. +49 2246, 9‘60 0« Fax +49.2246.900-200 ahs
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https://W\'l'N.suizer.com

Test Certificate

Q

[USGpM]

date : 17.04.2013

tested by ; Baran

SULZER
Rev.00
VUP 1001 M 2200/12-92.60 (witness test)
60 Hz
pumnp No. 58884 rated voltage {U) 460 A duty point(s‘) order No. 795331
impeller  14° rated input (P1) 239 kW H [ft) Q [USGpM] RM-No. 510736
vane 3 rated power (P2} 220 kw 15 44400
discharge DN 1200 rated current ({) 466 A
meas-BN 990 mm rated speed (n) 595 1/min
meas-voltage 460 V iype of hydraulic VUP 1001
Htot  Q Hst Q P1 ! pf.  Efftot Effmot Effp P2
ffi [USGpM] [m] [m*h]  [kW] [A] [%] [%] [%] [hpj
21,61 41338 6,00 9388 222 466 0,60 76,0 92,7 82,0 275
20,08 42527 5,50 9658 209 450 0,58 77,2 92,6 83,3 259
18,56 43778 5,00 9942 185 434 0,56 78,6 92,6 84,9 242
17,02 44817 4,50 10178 183 422 0,54 78,6 92,5 85,0 227
15,15 45812 3,80 10404 167 400 0,52 78,4 92,2 85,0 207
13,95 46891 3,50 10649 160 398 0,51 77,0 92,1 83,8 198
12,42 47943 3,00 10888 148 387 0,48 75,8 91,8 82,5 183
10,88 48789 2,50 11080 143 382 0,47 701 81,7 76,4 176
9,34 49740 2,00 11296 129 370 0,44 68,1 91,2 74,7 157
7.85 51083 1,50 11601 17 361 0,41 64,7 90,7 71,3 142
6,32 52012 1,00 11812 107 355 0,38 58,0 80,2 64,3 129
4,76 52716 0,50 11972 96,9 348 0,35 48,9 89,56 54,6 116
Acceptance test according to Hydraulic Institute (in clear water)
Htot T TR g Eff p
[ft] L ! {%]
ol ;
20 e 100
i L L~
T i - T L 80
15 O ) ‘-H' [T
-..*-ao___\ = ="
N 80
O >
10 o
e 40
5 T
ke 20
: 0 | 0
. P2
fhp]
200 - ——
100 -
N aEE
41000 42000 43000 44000 45000 46000 47000 48000 49000 S0000 51000 52000
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MeRprotokoll / Test Report

OT 04

Rev.01
Typ : Auftrags-Nr. :
Type : VYUP 1001 M 2200/12-92.60 Order No. * 795331
Nr.: Nennspannung : RM-Nr. :
No.: 58884 Rated voltage : U 480 M | RM-No. : 510736
Laufrad & : Nennfrequenz :
Impeller & ; fmm] Rated frequency : f 60 [Hz]
Einstellwinkel : R Nennstrom : 1. Betriebspunkt:
Adiustment angle ;14 (*] | Rated current : | 466 (Al | 1. Duty point : 15 ft 44400 gpm
Schaufelzahl : Nennleistung : 2. Betriebspunki:
No. of vanes : 3 Rated power ; Pi 239 W] o Duty point : ft gpm
taufradtyp : Nennleistung : Priifer :
Type of impelier Propeller Rated power : P2 220 (kW3 Tegter Baran
Druckstutzen . Nenndrehzahl : ., | Prifdatum :
Discharge pipe : DN 1200 Rated speed : n 59 [min"} | Test date : 17.04.2013
MeRstutzen : MelRstrecke : Priiffeld :
Test discharge : 990 [Mm] | Tegt line ; VUP 1200 Test field : I
Prifspannung ; Manometer : Feld :
Test voltage : 460 M | pressure gauge (bar] | Fleid /1200 A
) J-Rohr : U-Rohr : 4 Dieselgenerator :
z: 2,65 Ml | j.pipe : U-pipe : /& Diesel generator; &=
Schwingungsstiarkenmessung / Vibration Test
Volumenstrom Weg Geschwindigkeit | Beschleunigung
Flow Length Velocity Acceleration
[m?/h] [um] [mm/s] [m/s?]
9388 4,5
9658 3,8
9942 2.8
10178 2,8
10404 2,4
10888 2,6
11080 2,7
11296 2,3
11601 1,5
11812 1,8
11872 1.4
04-2

Schwinggeschwindigkeit / Vibration velocity = f{Q)

7
6
5
4
v[mm/s] 3
2 4
1
0
9000 9500 10000 10500 11000 11500 12000 12500
Q [m?3fh]
Bemerkungen ; Abnahme
Remarks : Witness test Xl
Gl
/4;&—-“ / i, A7 ATY S

Stemppd {)nterschq[f: des.’SiaAp and signature of Tesi inspector

N
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\ﬁfb 8

SULZER Messprotokoli OT 01
Test Report Rev. 03
iﬁ VUP_feol M AR€0/I - 92 . 6O ’éé‘N%“ 19533
i L |
impeller & : e mm] | Rated frequency : | G H2) | SRM-No. - pd
e AN 1) R 60 |3 Duyponts W, 5 Mipogs
Nor ot vanes : 2 e e T U B T N
Tope of mpeter: Ur o pe Mg NomESg QRO W e Daran
Duskstuzen . oN Q00 | ey 566 min')| Tt AL O QOAD
Yoot dlaanarye : 480 mm |Yeriaet VU@ ieo Festnd L
Tost voltage VB0 M | b g tbar) | Fiag - Jace 4 A
2 3O [Soe: B Uppe: O |nessigeme ®
Hoel o _H- Q Pooop oo | v dwo | Ims | 5OS®_ | Tges.
m m m3h kw A A A A %
Anlauf / Start
Leerlauf / no load
f G, O 1ONCE AN Y G
2 5.5182U6R08S LG
g 5 Ol4492065 3 e
4 N Sllo A2 ]i64, Y VAL
5 > 3 %S| N2 R iR
6 D 56 8]169.0 oo
7 X S NIEIIOMN XY
¢ Q.0 11331252 330
9 1.5 IME5G >R 3632
10 1.0 LRI04 9 3y
1 O, 5UR085103. S 3¢}
12
13
14
15
16
1 Sulzer Py Solutions Germbny GmbH
18 g‘gﬁ,:n—a::*p
orco  [fahme 2}

Gir {\\QSSKN €

(&Q\'(/ ¢ l—em percx Mu"e %

JO Y mbar

2y C

p— //—~ uq;eé" [Lafe A5

Jpgmpe L, Up(terschnft/Stamp and Slgna{ur(

SULZER Pump Solutions Germany GmbH D~53797 Lohmar - Tel. int. +49.2246.9(.JTO-0 Fax +49.2246.900-200
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OT 13

Rev.00

SUER Test Certificate

VUP 1001 M 2200/12-92.60 (withess test)

NPSH-test (z=4,7 m)

pump No. 58884 raied voltage (U) 460 V duty point{s)

order No, 795331
impeller  14° rated input (P1) 238 kw H [ft] Q [USGpM] RM-No. 510736
vane 3 rated power {P2) 220 kW 15 44400
discharge DN 1200 rated current {I} 466 A
meas-DN 990 mm rated speed (n} 595 1/min
meas-voltage 460 V type of hydraulic  VUP 1001
Htot Q Hst Q P1 | p.f. Eff tot
[ft] [USGpM]] [m] fm*h]  [kW] [A] [%]
21,64 41690 6,00 9468 224 463 0,81 75,8
20,10 42782 5,50 9716 208 446 0,59 77,6
18,57 43910 5,00 9972 204 440 0,58 75,5
17,04 44966 4,50 10212 105 429 0,57 74,2
15,16 45834 3,90 10409 178 412 0,54 73,5
13,84 46754 3,50 10618 167 400 0,52 73,6
10,89 48947 2,50 11116 139 374 0,47 721
9,38 50074 ¢ 2,00 11372 135 370 0,46 65,5
7,85 51074 1,50 11599 123 362 0,43 61,4
6,33 52144 1,00 11842 104 347 0,38 59,8
4,82 53227 0,50 12088 103 347 0,37 47,2

Acceptance test according to Hydraulic Institute (in clear water)

¢ Hiot ; ; Eff tot
NI EES RS [%]
Ol | .
20 ROt 100
O
=
15 e i [ A : -4- 80
L,
1011 =
B 40
RN O
5 : e 20
O A .
[hp] o % 9 0 O 2 O 0 O A O I A
200 VY-SR V. SRS SRS Y PP S TR B - —‘-‘—._‘- Iy E
100
0
41000 42000 43000 44000 45000 46000 47000 48000 48000 50000 51000 52000 53000
Q  [USGpM]
date : 17.04.2013 tested by : Baran
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MeRprotokoll / Test Report

oT 23

Rev.01
Typ: Auftrags-Nr. :
Type : VUP 1001 M 2200/12-92.60 Order No. : 7956331
Nr.: Nennspannung : RM-Nr. :
No.: 58884 Rated voitage : U 460 V| RM-No. : 510736
Laufrad & : R Nennfrequenz :
Impeller & - 14 [mm] | Rated frequency : £ 80 [Hz)
Einstellwinkel : o Nennstrom : 1. Betriebspuinkt:
Adjustment angle ; [*] | Rated current : 486 (Al {1, Duty point : 15 ft 44400 gpm
Schaufelzahl : Nenrnleistung : 2. Betrigbspunkt:
No. of vanes : 3 Rated power ; Py 239 (kW] 15 Duty point ; f gpm
Laufradtyp : Nennlgistung : Priifer :
Type of impeller : Propeller Rated power : P2 220 W] | Tester: Baran
Druckstutzen : Nenndrehzahl : . .. | Prifdatum :
Discharge pipe : DN 1200 Rated speed : no 5% (min”] | Test date - 17.04.2013
Melstutzen : Mefistrecke : Priffeld :
Test discharge : 990 [mm] | Test ine : VUP 1200 Test field : i
Prifspannung : Manometer : Feld :
Test voltage : 460 M | pressure gauge bar} | Frelg /1200 A
) J-Rohr : U-Rohr : Dieselgenerator :
z: 285/4,70 [m] | J-pipe : ] U-pipe : U Diesel generator; =
NPSH Messung / NPSH Test
A Luftdruck !  barocmetric pressure 1024,7 [mbar]
B Séttigungsdampidruck { vapour pressure 43,67 [mbar]
Cc spez. Dichte ! density of water 995,53 [kg/m?)
D Erdbeschleunigung ! earth gravity 9,81 [m/s?]
E Wassertemperatur ! water temperature 30,4 [°C]
F Volumenstrom ! discharge volume 12088 im®h]
G Wasserspiegelhdhe / submergence height 0,34 [m]
NPSH [((A-B)/(CxD)+G] < 10,39  [m]
. H tot = f(Q) 231
; |
6 \
= 5
:E_‘ ) "-..\ —tm——z =265 m
;° 3 \ —m—2=470m
2
-\K-—.
1
0
9000 9500 10000 10500 11000 11500 12000 12500
QIm?3h]
Bemerkungen : Abnahme =
Remarks : Witness {est

[N
waldinll

{zar.com

/!

Z‘ Uage & AZAT fd/f q

Stempe/ )Jnte/ chrift de;/ IStamp and signature &f 6/ Test Inspector

&

F-71

/



https://2200/12-92.60

Messprotokoll
Test Report

OT 01

Rev. 03

e N&? 004 M AREC /AR -8 GO |onene: 195334
. 63S8Y [hwteme v WEC M [mme.  S54093C
A | |
Cititise (17 ) [, CE W R 5 mCa
No. of vanes : Reted powtr 35 1 |5 ouypents /. m Y. mn
et ?@.L&m N 930w | Bafaw
e O IR00  |namenst 0 595 met[TETT Y 0% do
Veihtzon . T GO oy VeSS UL dneo [T
et Y0 M |t bt |Fei)  AR60 A
z: /. [m] j:ngre":: O g;ggr U giggg:%?nee?;grg (4
Hel | H Q. _Pi_ oo b dwo | In | cose, | Nges_ Velf
m m mh kw A A A i % e /1!
Antauf / Start
Leerlauf / no load jc’;re(j YRS ?&({ 0593 B«D/\ 6’15
1
2
3
4
5
6
7
8
9
10
kN
12
13
14
16
16
17
18
Bemerkungen : e i Ahnahme X'
Remarks : Witness {est

%mpel y( Untersct’ém { Stamp and S|gnature

SULZER Pump Solutions Germany GmbH - D-33797 Lohmar - Tel. int, +49.2246.900-O : Fax +49,2246.900-200
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MeBprotokoll / Test Report OT 01

Rev. 01
Typ: Auftrags-Nr. :
Type : VUP 1001 M 2200/12-92.60 Order No. * 795331
No.: 58884 Roted voage, U460 M | RMNo, 510736
impeler ] | Rated roqengy: {60 tH)
e, ) R [oaeme  w e
FErE VoSS o s g |2 e o
Type of peller:__Propeller Ratws pover. P2 20 (W | Togter: Baran
B on 0 Vom0 s el [peemr s
MeRstutzen : Mefstrecke : Priffeld :
Test discharge ; [mm] | Test line : Test field I.i
?;L;fts\rf;?:;(gg: 460 M Illnraerslosznrztgraijge: [bar} IEieellccjj:: /1200 A
m [ o G o |pemee
He_ | _H Q. P du | v | el | e | cose_ | mees_ .
m m m3*/h kW A A A A f % mm/s
Anlauf / Start
Leerlauf / no load 10,69 317 324 323 321 0,042 0,5
1
2
3
4
5
8
7
8
9
10
14
12
13
14
15
16
17
18
Bemerkungen : Apnahme =]
Remarks : Wiiness test

-

) \ LAy e [ e A A TR
¢ J;[j ras &Ze"‘ ] Stempel )ﬂZ{Uﬁterscn{iﬂ des/Stapnp and signature of Test Inspéctor
F

F-73 v ’



https://2200/12-92.60

SULZER Messprotokoll OT 01
Test Report Rev. 03
Typo VUL 001 HA200 /12 - 52.40 Ororno.:__ZI5 33
No. 58985 Rt ooes Y g0 M| e, 570 136
mpeller & S ) | R 1 0 W2l | SRine. 2
raeemeniange: A7 U1 |Rewsenncs | J66 W |1 0uypon: 15 F mJUEY R
No. of vanes 3 NG e p3g w5l T w7 o
Tope of mpter: __frepoller s P A W | Tester ety
Decaranpe: DN /200 | Rawsmeed: 0 595 |Tesiase: g 09 2013
Tost dissharge : S0 1 | T Vop1260 Testneia: 7
Tost valiage Y60 )| prosaure gauge: o | Pl IAROYT A
J“’WL L85 7w e Dope: O | Giose generetr FlY B
Y T - I IR Y O I P e Y 4
m m m3h kw A A / % | s
Anlauf / Start
Leerlauf/ no load
1 6,0 1 p348 | 212.0 457 19,0
2 55 L JE4¥ | 20,9 934 J.1
* 50 | J8FC | 490, 4 Y45 did
4 1S | AT £25.5 479 e
5 3,9 40360\ f55,5 400 413
5 2.5 | 0536 | 455, F A 4f
7 3,0 |M¥55| 4158 380 40
8 A5 | IJONER| 4365 JER 4F
¢ 20 |L1APE | £V A 67 44
10 45\ Y50 | frih ¥ 259 SE
1 A0 AT\ 2077 395 43
12 05 |\ #988 | 84,35 g3t 4
13
14
15
16
17
18
Bemerkungen : Abnahme 5

Remarks :

Witness test

-

K aidet [./M PN

;,S/tem el u, Anterschriﬂ { Stamp and si%ature

SULZER Pump Solutions Germany GmbH - D-53797 Lohmar - Tel, int. 49.2246/500-0 - Fax +49.2246.900-200
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SULZER Test Certificate

oT 13

Rev.00

VUP 1001 M 2200/12-92.60 (witness test)

60

Hz

order No. 795331

pump No, 58885 rated voitage {U) 460 A duty point(s)
impeller  14° rated input (P1) 238 kw H [f]) Q [USGpM] RM-No. 510736
vane 3 rated power (P2} 220 kw 13 44400
discharge DN 1200 raied current (I} 466 A
meas-CN 990 mm rated speed {n} 595 1/min
meas-vollage 460 V type of hydraulic  VUP 1001
Htot Q Hst Q P1 I pf Efftot Effmot Effp P2
[ft]  [USGpM]: [m] [m*h] kW] [A] [%] [%] [%] fhp]
21,58 41030 6,00 8318 212 451 0,59 78,8 92,6 85,0 263
20,06 42347 5,50 9617 201 438 0,58 79,7 92,6 86,1 249
18,53 43461 5,00 8870 190 425 0,56 79,8 92,5 86,3 236
16,99 44548 4,50 10117 180 414 0,54 79,5 92,4 86,1 222
15,13 45618 3,90 10360 166 400 0,52 78,7 92,2 85,3 205
13,90 46393 3,50 10536 156 389 0,50 78,1 92,0 849 192
12,36 47357 3,00 10755 146 380 0,48 75,7 91,8 825 179
10,83 48357 2,50 10982 137 372 0,46 72,4 91,5 79,1 167
9,33 49656 2,00 11277 124 361 0,43 70,4 911 77,3 152
7,80 50594 1,50 11480 115 354 0,41 64,9 90,6 71,6 139
6,27 51585 1,00 11715 102 345 0,37 59,7 89,9 66,4 123
4,77 52787 | 050 11988 884 337 | 033 538 888 605 105
Acceptance {est according to Hydraulic Institute (in clear water)
Htot ; S — Effp
[ft} (i}\ - (%}
20 O 100
= Nt [t
N RS RS ! 80
15 ™ = —
I A T T S AT U At A S e B R bac‘}-._\ "—-..___‘_‘.
el | TON B 80
” Lok <
PO 40
5 Tt
S 20
0 0
P2
{hp]
200 ST s +
100 T
%
O i
41000 42000 43000 44000 45000 46000 47000 48000 49000 50000 51000 52000
Q USGpM]
date : 16.04.2013 tested by : Hehn
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MefBprotokoll / Test Report

OT 04

Rev.01
Typ : Auftrags-Nr. :
Type : VUP 1001 M 2200/12-92,60 Order No. : 795331
Nr.: Nennspanaung : RM-Nr. :
No.: 98885 Rated voltage : U 480 M | rRm-No. : 510736
Laufrad & : Nenafreguenz
Impeller & : (MM} | Rated frequency: | 8¢ fHz]
Einstellwinkel : R Nennstrom : 1. Betriebspunkt:
Adjustmentangle : 1% [*] | Rated current : | 466 {A) 14 Duty point : 15 ft 44400 gpm
Schaufeizahl : Nennleistung : 2. Betrighspunkt;
No. of vanes : 3 Rated power : P 239 kWl 12 Duty point : ft gpm
Laufradtyp : Nennleistung : Priifer :
Type of impeller : Propeller Rated power : P2 220 kW] | Tester : Hehn
Druckstutzen : Nenndrghzahl : 4. | Prifdatum :
Discharge pipe : DN 1200 Rated speed n 595 [Min"] | Test date : 16.04.2013
Mefistutzen : Melistrecke : Priiffeid :
Test discharge ; 890 mm} | Tegt fine - VUP 1200 Test field : il
Prifspannung : Manometer ; - Feld :
Test voltage 460 M| Pressure gauge ;- e bar] | Fielg : {1200 A
) J-Rohr ; A U-Rohr : Dieseigenerator :
2 2.58 M| y-pipe : J/ﬁ U-pipe //g’ Diese! generator: X
Schwingungsstarkenmessung / Vibration Test
Volumenstrom Weg Geschwindigkeit | Beschleunigung
Flow Length Velocity Acceleration
[m3/h] [um] Imm/s] [m/s?]
9318 4,0
9617 3.1
9870 26
10117 2,5
10360 2,3
10755 2,0
10982 1.7
11277 1,8
11480 1,6
11715 1,3
11088 1,2
04-2

Schwinggeschwindigkeit / Vibration velocity = #{Q)

7

6

5

4

/
v [mm/s] 3

2

1

0

9000 9500 10000 10500 11000 11500 12000 12500

Qm?3h]
Bemerkungen : Abnahme X
Remarks : Witness fesi
Slrer bk
i y
< "/ /
,;/«; e ] P gz dera]
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M tokoll
SULZER  r.:ireport i

Type VOP /001 _ M 4200 /12 ~ 04 . ¢ odorne: 195337
No. 58985 Reteavatages U 460 M | Rano. S 736
impoter o S il | ey gp Fd | SR L
Aiusmaniange: A1 €1 |raesoment: 1 Jff B |Touypont 57 /04,54
No. of vanes - 3 Romtpower: P25 0|5 baypants ~% ™ o7 mh
"{l:?/;gﬁtiyn%eiler: ﬁ' 0/)(’//1"!’ g:?enje;%ng :: P g 10 {kW] %{;fg_ :: // 7 Idﬁ
. DN 300 Respeed: N 598 )| Testeae: K09 Q003
Test discharge SI0 I | VOPAROD Tost neis:
‘Fljzral;fts\?;?an;en?: t/ff/ v Eligzznritz;]ge: [bar] lt;aelﬁj:: / /a?ﬂc’/ 7 A
pf o [ioee: 8 Uppe: O | Decoimoner [l &
He | _H Q P Ao | v dw Am COSQ_ | Nges..
m m m3h kw A A A A f %
Anlauf / Start

Leeriauf / no load

1 L0 | 3326 | 345 Jé0
2 S5 14580 | 2081 143
3 5.0 | J8YR | 2004 939
4 9,5 |LA0TIR | f41,8 Y43

5 3.9 |\ M5 L7501 Y04

8 2.5 05551 f61, ¢ FIL

7 S MO £33, SR

; 10 |83 45, ¥ 359

: VERVITIAVIS 553
10 A0 \H650 | Jo4 ¥ 743

1" 0,5 MIA1 19053 K24

12

13

14

15

16

17

SOTEer P STt G Tay Gt

18 — s
Bemerkungen : {L Abnahme %
Remarks : ; iy A, P2AR, 800 guo Witness test

Lh/“ /)ff\f?(fﬂ/‘f ' /ﬂjﬂxﬂ?ulzer.’om
Water fc’mp(’rmlurc CI0E L

— //Z. mﬁ,r/fam/r{

;é/ernpa/ . Unterschnft { Stamp and mgnature

SULZER Pump Solutions Germany GmbH - D-53787 Lohmar - Tel. int. +49.2246.9§{0-0 - Fax +49.2246.900-200 abs
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SUI'ZER :I'est Cer;cificate OT 13

Rev.00
VUP 1001 M 2200/12-92.60 (witness test) 60 Hz
NPSH-test (z=4,1 m)
pump No. 58885 rated voltage (U) 460 A" duty point{s) order No. 795331
impefler  14° rated input (P1} 239 kW H [ft] Q [UsGpM] RM - No. 510736
vane 3 rated power (P2) 220 kW 15 44400
discharge DN 1200 rated current (I} 466 A
meas-DN 990 mm rated speed (n) 595 1/min
meas-voliage 460 V type of hydraulic  VUP 1001
Htot Q Hst Q P1 I p.f. Eff tot
il [USGpM] [m] [m*h]  [kW] [A] [%]
21,60 41285 6,00 9376 223 460 0,61 75,6
20,05 42228 5,80 9590 208 443 0,59 76,6
18,51 43337 5,00 0842 200 434 0,58 75,6
17,00 44658 4,50 10142 182 413 0,55 78.8
15,16 45860 3,90 10415 171 402 0,53 76,8
13,91 46477 3,50 10555 162 392 0,52 75,4
10,85 48511 2,50 11017 140 372 0,47 70,9
9,33 49682 2,00 11283 125 359 0,44 69,7
7,79 50559 1,50 11482 117 353 0,42 63,3
6,24 51288 1,00 11650 102 343 0,37 50,3
4,74 52492 0,50 11921 94.5 338 0,35 49,6

Acceptance test according to Hydraulic Institute (in clear water)

HtOt Suksdr Bl P Ef‘ftDl
[f] ENEE T ™ [%]
R ] ~
20 PO 100
e O 1
'--___‘__‘3\
[~=Tons 80
15 = R ——
10 (it — [~
e —Co 40
.
5 T
=] 20
i
0 0
P1
(hp]
200 + EEE Eazs
100
0 '
41000 42000 43000 44000 45000 46000 47000 48000 49000 50000 51000 52000
Q [USGpM]
date : 16.04.2013 tested by : Hehn
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MeRprotokoll / Test Report

OT 23

Rev.01
Typ: Auftrags-Nr. ;
Type : VUP 1001 M 2200/12-92.60 Order No. : 795331
A Nennspannung ; RM-Nr. :
No.: 958885 Rated voltage : U 460 M | gM-No. : 510736
Laufrad & : R Nennfrequenz :
Impeller & 4 (MM} | Rated frequency : £ oo {Hz]
Einstellwinkel : . Nennstrom : 1. Betrighspunkt:
Adjustment angle : [*1 | Rated current : I 468 (Al | 1. Duty point : 15 ft 44400 gpm
Schaufelzahl : Nernleistung : 2. Betriebspunkt:
No. of vanes : 3 Rated power ; Py 239 (kW) | 2. Duty point : ft gpm
Laufradtyp : Nennleistung : Prifer
Type of impeller : Propeller Rated power : P2 220 kW] | Tester : Hehn
Druckstutzen : Nenndrehzahl : . ., 1 Prifdatum :
Discharge pipe : DN 1200 Rated speed : no 59 [min"} { Test date : 16.04.2013
Melstutzen : Mefisirecke : Priffeld :
Test discharge : 880 (MM} | Test line : VUP 1200 Test field ; "
Prifspannung : Manometer : Feld :
Test voltage : 460 M | eressure gauge : bar) | Fieig: /1200 A
. J-Rohr : - U-Rohr: Digselgenerator .
z: 2.5514.10 Ml | Jpipe : Jal U-pipe : O Diese! generator: =
NPSH Messung / NPSH Test
A Luftdruck {  barometric pressure 1020,8 [mbar]
B Sattigungsdampfdruck { vapour pressure 43,67 [mbar]
C spez. Dichte ! density of water 995,53 [kg/m?]
D Erdbeschieunigung ! earth gravity 9,81 [m/s?]
E Wassertemperatur /' water temperature 30,56 °C]
F Volumenstrom / discharge volume 11921 [m3h]
G Wasserspiegelhdhe / submergence height 0,93 m]
NPSH [((A-B)/(CxD)+G] < 10,94  [m]
] H tot = #(Q) 231
7 reuy
6 S
]
o4 ——z=255m
‘Ie 3 —a—z=4,10m
2
1 3
0
9000 9500 10000 10500 11000 11500 12000 12500
Q [m?3h]
Bemerkungen : Abnahme <
Remarks : Wilness test I

J-L Gl s STARL

:
Stemp,é ,L/Unte{schrift
i ]

des/%tamp and signature o{/Test Inspector
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SULZER Messprotokoll OT 01
Test Report Rev. 03
R VUP A00A M Qo0o AR -9A L 6O |odue: YRGB )
No.. 58856 Racavoroes Y NGO M |mwno: 5107136
2ol [ GO [, %
Rapementange: A" () |Retegoarent: | NGHo0M 1%3‘??5@?&”” R P
No. of vanes 2 Ao o, P 23900 |5 buypomt: /. m 7w
Foeeter: Proploc | Rewdpone: P2 20,00 KM | toster: "-@?>m~-cm
Dreoeone DN JQ00 | Rammoeed: 1 595 min) | tenae: Mo, O 20 IR
Yoot discharae : A0y imm | Femeke’ va® 43200 Testnon -
Test voltage . GO M| prassore gauge 21 | Fieid AR00 1 A A
Q.55 m |ime: B Uppe: O | Diesegenemior  Feldol 4 ®
He | _H 9 P s | v | dwo | Lms [ cose | nges ‘{E&
m m m3/h kW A A A / % IAY
Anlauf / Start
Leerlauf / no icad
1 6,08196[2./726 L 58 3.0
? 5, 5185050 ¥ 2% 2.9
3 5,0|99% 3| &2 3 YAG 2.
4 g s LoelY K 9 NOG 2.3
5 5.8 03251165 5 298 QY
6 3 .5lj0515153 4 2Ry A
: 2.0 JoReo|fy, ) 234 LS
8 9.6 loed]iae,G 25 1.6
9 Q OIS 3 DG Ao
10 VS YIRS & MY 1.4
" 1. OHe32 o3, 335 0.9
12 O, 51 14969]91,6% 33Y dod
13
14
15
16
17
18 I
Bemerkun.gen : Apnahme ;Kg
Remarks : Witness test
/
/7 / [’ bagri, /!fgfr’%_m
/é;émpel/u Unigrschrift / Stamp and signature

SULZER Pump Solutions Germany GmbH - D-53797 Lohmar - Tel. int!/49.2246‘900/-0 Fax +49.2246.900-200
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SULZER

Test Certificate

oT

13

Rev.00

VUP 1001 M 2200/12-92.60 (witness test)

60

Hz

pump No. 58886 rated voftage {U) 460 v duty point(s) order No. 795331
impelier  14° rated input (P1) 239 kw H [{t] Q [USGpM] RM-No. 510736
vane 3 rated power (P2) 220 kw 13 44400
discharge DN 1200 rated current {|} 466 A
meas-ON 990 mm rated speed {n}) 595 1/min
meas-voitage 460 V type of hydrauiic  VUP 1001
Htot Q Hst Q P1 I pf. Efftot Effmot  Eff p )
[ft] [USGpM]; [m] [m*h]  [kW] [A] [%] [%] [%] thp]
21,53 40493 6,00 9196 218 452 0,60 75,6 92,7 81,6 270
20,01 41853 5,50 9505 204 437 0,59 77.3 92,6 83,4 254
18,49 43077 5,00 9783 187 416 0,57 80,2 92,5 86,7 232
16,85 44085 4,50 10014 179 406 0,55 78,8 924 85,3 222
15,12 45508 3,90 10335 166 392 0,53 78,4 92,2 851 205
13,89 46301 3,50 10515 157 384 0,51 77,2 92,0 83,9 194
12,38 47556 3,00 10800 144 371 0,49 77,1 91,7 84,0 177
10,84 48445 2,50 11002 137 365 0,47 72,5 91,6 79,2 168
9,31 49484 2,00 11238 125 354 0,44 69,7 91,1 76,5 152
7,76 50277 1,50 11418 118 347 0,42 63.5 20,7 701 141
6,26 51505 1,00 11697 103 338 0,38 58,9 20,0 65,5 125
4,73 52439 0,50 11909 97,7 334 0,37 47,9 89,6 53,4 117
Acceptance test according to Hydraulic Institute (in clear water)
Sulze
H}‘{Ot ] ] 7 Eff 8]
? 119
(] 1 i 0 [%]
20 S 100
o e ot
==unsEENRENENESNNN T 80
15 -y R
O N 60
10 ,.ﬁ,)\\
o 40
5 —E
19 20
0 ? f 0
P2 - g
[hp}
200 T Y P == _‘_‘.—_.--‘_-'—‘— —.-‘—’—h-‘_
100
0 f i

Q

[USGpM]

40000 41000 42000 43000 44000 45000 46000 47000 48000 49000 50000 51000 52000

date : 16.04.2013

fested by : Baran
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MelRprotokoll / Test Report

OT 04

Rev.01
Typ: Auftrags-Nr. :
r.: Nennspannung : RM-Nr. :
No.: 98886 Rated voltage : Woo480 M RM-No. ; 510736
Laufrad @ : Nennfrequenz :
impelier & ; MM} | Rated frequency : f 80 (Hz]
Einsteliwinkel : R Nennstrom : 1. Betriebspunkt:
Adiustment angle : 4 [°) | Rated current : | 486 Al | 4. Buty point : 15 R 44400 gpm
Schaufeizahl : Nennleistung : 2. Befriebspunkt:
No. of vanes : 3 Rated power Pi 239 (kW] 1 2. Duty point : ft gpm
Laufradtyp : Nennleistung : Priifer
Type of impeller : Propeller Rated powaer : P 220 kW] | Tester : Baran
Druckstuizen : Nenndrehzaht : 4, | Prifdatum :
Discharge pipe : DN 1200 Rated speed : n 595 [Min™] | Test date 16.04.2013
Mefstutzen : Melstrecke : Priffeld :
Test discharge : 990 (mm} | Test line : VUP 1200 Test field : I
Prifgpannung : Manometer : /f Feld :
Test voltage : 460 M| Pressure gauge ! 67/ [bar) | Fielq : {1200 A
i J-Rahr : . U Rohr : o Dieselgenerator —
Z: 2,55 (ml J-pipe : "wﬁ U-pipe : /@ Diesel generator: =
Schwingungsstarkenmessung / Vibration Test
Velumensfrom Weg Geschwindigkeit | Beschleunigung
Flow Length Velocity Acceleration
[m3h] [um] [mm/s] Im/s?]
3196 33
9505 2.9
9783 2.1
10014 2,3
10338 2.4
10800 1.9
11002 1,6
11238 1.2
11418 1.1
11697 0,9
11909 1,1
Schwinggeschwindigkeit / Vibration velocity = f(Q) 04-2
7
6
5
4
Is
v mm/s] 3]
2 -
1
0
9000 9500 10000 10500 11000 11500 12000 12500
Q {m3h]
Bemerkungen : Abnahme K
Remarks : Witness test
Sulzer Pump Solutions Fgrmany GmbH

s /
B . " ‘/‘
R /

1 o 4

[ ppaniss f7d804¢

F-82
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SULZER Messprotokoli OT 01
Test Report Rev. 03

mee: NUP ICOA M D2 (AR -9, 60 Bt VG o 2, |

No.: S5PRRE Rawd wotager U NGO M |RwNe: 5 10IBE

Il;'i;gﬁgr%:: g {mm] gz?endfr;g:igic:y: f Q‘O {Hz] gsmm:} ~ .

i D SC i YT SN e Ve

e 150 N D W e AN

Tipeotmmpeter:  Tconehllo (| Resed pones: Q20 kW |reger:  alan

Dscharasppe:  ON 1000 |Rasaseed: 0 595 | T A6, O DO

Test dissharge : QA 1l | Teatine W Ao Test feld : 4

Test voliage . HGO 1| Prossore gauge: e | Fa: o ARee 1A A

G4 o limee: B Ubpe: O | Dios senermi @
et Rl N O B el el P Sl el 7

Anlauf / Start

Leerlauf / no load

1 ©, 09265230, > 448

2 5 5831 |206,6 AR

3 S, 019R 8L I8 8 WA

4 N S e 981833 YO

5 % 9103565, F 28T

6 3 54655 166,0 HRY

7 A ST G A6 A

: 2, Ol NEs|IY ™ D50

o] [ sluesfin. e 2y

10 2 O el A3

1 O, SIS IR]95.03 298

12

13

14

15

16

17 8plzor Fump Jolutions G miaH

18

gzmgtﬁgen ; - .:iw.’.suizer.cm% Q?[‘naehsngfest Bi

A5

(e QU @S € %

[JQQ\‘G‘- ;\‘E(T\(\Q( 'G\—\A\” é

WOV mhare
2ot C

f/Z_ //5— waLs, /&4’?2/3

mpeiL Uﬂt schrift / Stamp and sugnature

SULZER Pump Solutions Germany GmbH - D-53797 Lohmar - Tel. int. +49.2246. 900~0 Fax +49,2246,900-200
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SULZER Test Certificate OT 13
Rev.00
VUP 1001 M 2200/12-92.60 (withess test) 60 H
y 4
NPSH-test (z=4,1m)
pump No. 58886 rated voltage (U) 460 ‘ vV duty point(s}) order No. 785331
impeller  14° rated input (P1) 238 kW H [ft] Q [USGpM] RM-No. 510736
vane 3 rated power (P2} 220 kW 13 44400
discharge DN 1200 rated current (I) 466 A
meas-DN 880 mm rated speed (n) 595 1/min
meas-voitage 460 V type of hydravlic VUP 1001
Htot Q Hst Q P1 ] E p.f. Eff tot
[ft] [USGpM] [m] [m®h]  [kW] [A] [%]
21,56 40797 6,00 9265 220 449 0,62 75,3
20,07 42408 5,50 9631 207 432 0,60 77,7
18,53 43540 5,00 9888 195 418 0,58 78,1
17,00 44597 4,50 10128 184 406 0,57 77.8
15,13 45583 3,90 10352 166 387 0,54 78,5
13,80 46433 3,50 10545 166 387 0,54 73,4
10,84 48454 2,50 11004 139 361 0,48 71,3
9,33 49603 2,00 11265 125 350 0,45 70,0
7,80 50585 1,50 11488 118 344 0,43 63,2
6,26 51545 1,00 11706 107 338 0,40 56,8
4,73 52452 0,50 11912 95,0 328 0,36 49,2
Acceptance test according to Hydraulic institute (in clear water)

Htot : I I T T T T g : Eff tot
If] &E 1 i LIRS ey Sy (%]
20 O 100

ST 5 .
RO i
- S 80
15 ] Ay e

Oy [~
P ] 60

10 : \{}\‘-‘m
H [~ L)\\ 40
> hd 20
0

P1 T

(hp] NERRN

2004 ; g e x,,..;“

100

0 k.
40000 41000 42000 43000 44000 45000 46000 47000 48000 49000 50000 51000 52000
Q  [USGpM]
date : 16.04.2013 tested by : Baran
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Melprotokoll / Test Report

OT 23

Rev.01
Typ : Auftrags-Nr. .
Type M VUP 1001 M 2200!12"92.60 QOrder No. : 795331
Nr.: Nennspannung : RM-Nr. :
No. : 58886 Rated voitage : U 460 4 RM-No. : 510736
Laufrad & : o Nennfrequenz :
Impeller & : 1 (M) ! Rated frequency: | 60 [Hz]
Einstellwinkel : R Nennstrom : 1. Betrigbspunkt:
Adjustment ange : [*] | Rated current : | 466 Al 11, Duty point : 18 ft 44400 gpm
Schaufeizahi : Nennleistung : 2. Betriebspunkt:
No. of vanes : 3 Rated power : Py 238 (kW] | 2. Duty point : ft gpm
Laufradtyp : Nennieistung : Prifer :
Type of impaller : Propeiler Rated power : P2 220 (kW] | Tester ; Baran
Pruckstutzen : Nenndrehzahl : . ., | Prifdatum :
Discharge pipe : DN 1200 Rated speed . n_ 59 [min™] | Test date : 16.04.2013
MefRstutzen : Melstrecke : Priffeld :
Test discharge : 880 [mM} | Test fine : VUP 1200 Test field : l
Priifspannung : Manometer : Feid:
Test voltage 460 M| Pressure gauge : {bar) | Field fo1200 A
. J-Rohr - U-Rohr : Dieselgenerafor .
2 2,55/4,10 Ml 1 J-pipe : i U-pipe U Diesel generator: &
NPSH Messung / NPSH Test
A Luftdruck {  barometric pressure 1021,4 [mbar]
B Séttigungsdampfdruck ! vapour pressure 43,67 [mbar]
c spez. Dichte I density of water 995,53 [kg/m?]
D Erdbeschleunigung [ earth gravity 9,81 [m/s?]
E Wassertemperatur ! water temperature 30,4 i°C]
F Volumenstrom / discharge volume 11912 [m3/h]
G WasserspiegelhShe / submergence height 0,93 [m]
NPSH [((A-B)/(CxD))+G] < 1094  [m]
; H tot = #(Q) 231
7
6
T3
=, —t——z=2,55m
2, ——z=410m
2
1
0
9000 9500 10000 10500 11000 11500 12000 12500
Qm3h}
Bemerkungen : Abnahme X
Remarks : Witness fest

" Z S L7400

Stempel q/UAierschrzf( des/Stamp and signature of ast Inspéctor

v
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urz’on r may H .

Calibration and Control Report

Master equipment.:

Object: AC Power-Analyser Manufacturer: Siemens

Type: B 1083 Serial number: H 489172 N
Date of last calibration: 15.05.2012 Calibration mark: 100491 120522
Instrument.

Object: AC Power-Analyser Manufacturer:  NORMA

Type: D 5255 Serialnumber: FD 78667 LE
specified accuracy:

-Current measurement; 45...65 Hz +(0,1% Rdg. + 0,1% o.r.)

-Vollage measurement: 45...65 Hz +(0,1% Rdg. + 0,1% o.r.)
~poWer measurement: 45...65 Hz cosp =1 + 0,10% Rdg. 45...65 Hz cosp =1 + 0,16% Rdg.
100% cosp = 0,5 + 0,15% Rdg. 50% cosp = 0,5 + 0,28% Rdg.
Uy Iy cosp = 0,1 =+ 0,55% Rdg. Uy K cosqp = 0,1 =+ 1,20% Rdg.
Result: Discrete calibration values
Master Instrument Comment
AC Power-Analyser reference for calibration
U I P f U l P, f
vi A} {Wi [Hz] vi fAf W] [Hz]
650.0 49,90 - 500 650.0 49,89 - 50.0 Chl
- - - - + 0.00 -0.02 - + 0,00 | Error %
650.0 4290 - 500 650.0 49,89 - 300 Ch2
- - - - + 4,00 -0.02 - +£ 000 | FError %
630.0 49,90 - 30,0 650.0 49,90 - 50.0 Ch 3
- - - - + 0,00 + 000 - + 0,00 Error %
400.0 10,22 11,338 500 400.0 10.2] 11,336 36,0 3~
- - - - + 0,00 =010 0,02 + 0,00 Error %
400.0 45 74 30,249 50.0 4000 45.73 30,244 50.0 3~
- - - - + 0.00 -0.02 -0,02 + 000 | Error %
460.0 49,88 48, 929 60.0 460.0 49 88 48,926 60.0 3~
- - - - + 0,00 + 0,00 -0.01 £ 000 | Error%
Cominents: W values after internal calibration process g
[ values before and after calibration are the same -
Date: 10.01.2013 Seal:

Person responsible:  Achim Thielen

Signum: / . / (
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Kalibrierlaboratorium fur elektrische Messgrélien
Registrier-Nr. Siemens Calibration Service SCS PTD T 10
Das Labor ist zertifiziert nach DIN SO EN 17025

AKL_100491_120522_shunt

AKL Messtechnik

Cafibration laboratory for electricai measuremenis
Registration No. Siemens Calibration Service SCSPTD T 10
This laboratory is certified according to DIN ISC EN 17025

85757 Karlsfeld, Dieselstrasse 9

Kalibrierschein / Calibration Certificate

Gegenstand
Object

Hersteller
Manufactor

Typ
Type

Fabrikate/Serien-Nr.
Serial No,

Inventar-/ildent-Nr.
Inventory No.

Auftraggeber
Customer

Auftragsnummer
QOrder No.

Anzah! der Seiten des

Kalibrierscheines

Number of pages of the certificate

Kalibrierdatum
Date of calibration

Ausstellung des

Kalibrierscheines
Date of issue

Nachste Kalibrierung
Next Calibration

Auswertung
Evaluation

Funktionmeter

Siemens

B1083

H489172N

Sulzer Pump Solutions Germany
GmbH

Scheiderhoher Str. 30-38

53797 Lohmar

12103-01

17

15.05.2012

15.05.2012

15.05.2014

Kalibrierschein-Nr.
Calibration Certificate No.

100491

Die Kalibrierung erfelgt entweder durch Vergleich mit
Normalen oder Normalmesseinrichtungen oder auf der
Grundlage dokumentierter Kalibrierverfahren,

Nir Normate und Nermalmeaesseindchiingen sind
rickidirbar auf nationale Normale der Physikalisch-
Technischen Bundesanstalt {(PTB) oder auf andere
nationale Normale.

Die Katibrierergebnisse beziehen sich ausschiiellch
auf den Gegenstand. Dieser Kalibrierschein darf nur
vollstandig und unverdndert weiterverbreitet werden.
Ausziige oder Anderungen bedirfen unserer
Genehmigung.

Katibrierscheine ohne Stempel und Unterschrift haben
keine Gliltigkeit. :

The calibration is performed by comparison

with reference standards, with standard measuring
equipment or on the basis of documented calibration
procedures.

The reference standards and standard measuring
equipment are fraceeble fo the national measurement
standards maintained by the Physical-Technical
federal Institute (PTB) or to national reference
standards.

The calibration resuits refer exclusively to the object.
This calibration cerlificate may not be circulated other
than in fuil, except with our permission.

Calibration certificates withouf stamp and signature
have not validity.

Die ermittelten Messwerte liegen innerhalb der vom Hersteller

angegebenen Toleranzgrenzen

Kontrolie
J Checked

W

arl

arienorteiiar

AKL Messtechnik - Kéﬁbrierschein / Calibrations Cettificate - Ver.: 4,3 - B1083.xis, 1.0
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Pump Solutions Germany GmbH

Calibration and Control Report

Master equipment.

Object: Flow Probe Manufacturer: TURBO Werke / Kéiln
Type: MIS 2/25 Serial number: 261663 / A3
ndf P2-4 244608 / A
Date of last calibration: 05.04.2011 Calibration mark: MECON Flow-Control-Systems
Calibration Certificate 2011-347736/4
Instrument.
Object: Flow Meter Manufacturer: TURBO Werke / Kéin
Type: MG7I1E Serial number: 244608 A
Sitrans FM 2009 342274/B01
max. Range: 0-30000 m’/h Diameter: 1200 mm
specified accuracy: +0,5% 0.r.£0,05% f.5. CFH -faktor: 284,01
Result: Loop calibration values after adjustment
Master Digital Output Comments
Flow Probe reference for calibration only for internal use
mA m’/h m*/h Error / % Line: VUP 1200
0 0 0 0 :
. 3
3,54 1801,7 1790 0,65 range 0 - 10179 m'/h
v=2,5mls
8,29 42192 4200 -0, 45 c; = 4,22
14,33 7293,3 7270 -0,32 ¢ = 1,672
19,87 10112,8 10100 -0,13
4 U 0 0
i range 0 - 30015 m’/h
4,02 6033,0 6000 0,55 b = 7372 mis
8,88 13326,7 13250 0,58 ¢ = 4,22
12,07 18114,1 17990 -0,68 ¢, = 0,567
16,34 24522,3 24400 -0.50
18,72 28094,0 27960 -0,48
Comments: values before and after calibration are the same T
Date: 25.05,2012 Seal:
Person responsible:  Achim Thielen Signum:
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ME C

FLOW-CONTROL-SYSTEM

> N

QUALITATSPRUF - ZERTIFIKAT / QUALITY INSPECTION CERTIFICATE DIN 55350-18-4.2.2
Zertifiziert DIN EN ISO 9001:2000 / Certificated DIN EN ISO 9001:2000

Gerdte Informationen/ Device Data

Aufnehmer Typ/ Flow Sensor Type Sonde MIS 2/25
Bestell- Nr./ Proeduct number 2011-347736/4
Fertigungsnummer/ Serial number 261663 /A3

TAG- Nr./ TAG-No.

Kalibrierinformation/ Calibration Information

Kalibriermethode/ Calibration Mathod: Kalibriernormal/ Referenz Meter
Kalibrierstand/ Reference Unit Id No. 1303

Messunyenauigkeit Kalibrierstand/

Uncertainly of Reference Unit < 0,25 % of rate

Kalibrierfaktoren/ Meter Factor:

Hydr. Nullpunkt: 0,02 mA Cx: 0,567 fir v=7,372 m/s
Messbereichswert/ Belastung/ zul, Abweichung | Fehler Abweichung
Scale value Set Value Alfowable Deviation Actual Deviation
I/h % % %

0,00 0,00 0,00 0,00

Messwert 1/ Calibration Point 1 1796,00 100,00 0,50 0,18

Messwert 2/ Caiibration Pgint 2 898,00 50,00 (3,50 (0,20

Messwert 3/ Calibration Point 3 359,20 20,00 0,50 0,24

Das Messgerdt ist auf Richtigkeit im oben angegebener Bereich geprift worden.

The Flowmeter has been tested at the calibration test rig within the above mentioned range.
Das Kalibrierergbnis ist innerhalb der zufdssigen Abweichung.

The calibraticn result is within specified limits.

Ort Datum Unterschrift o
Location Kerpen Date 05.04.2011 Signatur e

MECON GmbH
Rintgenstr, 105 Telefax +49(0)241 41369 - 40 wivw,mecon.de

D-5016%9 Kerpan

Die Kalibrierung ist riickfiirbar auf nationale Normale des Eichamt Disseldorf zertifiziert durch

die deutsche Physikalisch - Technische Bundesanstalt (PTB).
The calibration facility is tracteable to the "Measurement of Eichamt Diseeldorf" certified ny the
german nationai standard authrity Physikalisch - Technische Bundesanstalt (PTB).

8 0 0 e R e L S R 9 i oA g g e i &

Telefon +49(0)241 41369 - 0 Info@mecomde
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Calibration and Control Report

Master equipment:

measuring mode:

acceleration 3 Hz -1 kHz

person responsible:

Achim Thielen

Object: Vibrationskalibrator Manufacturer: Briiel & Kjaer
Type: 4294 Serial number: 2028944
Instrument:
Object: Schwingungsanalysator Manufacturer: RION Co.
Beschleunigungsaufnehmer RION Co.
Type: VM-82 Serial number: 35095718
PV-57 A4 93480
specified accuracy: Acceleration Range full scale + 2%
Velocity Range full scale + 3%
Displacement Range full scale + 5%
Result: Discrete calibration values in the year 2013 / quarterly period
Master Instrument Error
Date: m/s? mis? % Seal / Signum
04.01.2013 16,0 10,0 8,0 o o N
Date of Master Calibration: 23.04.2012 /}/ X\
Calibration mark: B&K C 1202912 p / 40

O 04> AV

A8 0 6,0

Date of Master Calibration:

734 A

Calibration mark:

BLY € A?07647

measuring mode:

acceleration 3 Hz - 1 kHz

person responsible:

Achim Thielen

Date of Master Calibration:

Calibration mark:

measyring mode:

person responsible:

Date of Master Calibration:

Calibration mark:

measuring mode:

person responsible:
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Brilel & Kjaer &5~ Kalibrierzertifikat

The Calibration Laboratory
Skodsborgvej 307, DK-2850 Narum, Denmark

CHO Tel.: +4% (0)421-1787-172 Fax.: +49 (0)421-1787-150
bkservice de@bksv.com Nr.: C1202912 Seite 1 von 2

Kalibrierung von:

Gerit ; 4294 Seriennr; 2028944
Kunden Ident, ; -

Manufacturer: Briiel & Kjaer

Kunde:

h Cardo Production Lohmar GmbH
Scheiderhoher Strasse 30-38
53797 Lohmar
Germany

Auftragsnummer: 434042 vom 17.04.2012

Kalibrierbedingungen:

Akklimatisierung: 4 Stunden bei 23° C+ 3°C

Umgebungsbedingungen: Lufttemperatur : 23°C  x£3°C
Luftdruck: 101,3 kPa £ 5kPa
Luftfeuchtigkeit: 50 % RH +25% RH

Verfahrensweise:

Das Geridt wurde gemiiss der Kalibrieranweisung des Herstellers kalibriert.
Die Riickfijhrbarkeit auf nationale Normale ist durch kalibrierte Messgeriite gewihrleistet,

Ergebnisse:

Die aktuellen Messwerte des durchgefiihrten Tests befinden sich auf Seite 2 des Zertifikats.

Datum der Kalibrierung : 2012-04-23 Zertifikat erstellt: 2012-04-23

‘w s
Ts Johansen Henmygg rio
Kalibriertechniker Zeichnungsberechtigter

Dieser Kalibrierschein darf nur vellstéindig und unverdndert woiterverbreitet werden. Augziige oder Anderungen bediirfen der Genehmigung des
ausstellenden Kalibrierlaboratoriums.
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Calculation of the true scale length in connection with single limb and tube
manometers

The increasing volume of fluid in the graduated tube is in exact accordance to the
reduced volume in the tank (lowering surface).

Tank volume (index 2) = tube volume {index 1)
Round tank diameter = d2 tube diameter (round) = d1
Reduce tank volume = h2 increase tube volume = h1
1.)

2 2
n*—df*hz e n*%*hl

d>*ha=di*h
With a density of 1,0 g/fem® and mm-graduation (pressure 100 mmWS)

2))

h+ h, = 100mm hz=100—h1
Place 2.)in 1.)

d:*{100- p )= " h,
dissolved yields:
True scale length for 100 mmWS pressure (difference) with a density of 1 g/cm®
3) [mm]

o d:
M

Lowering surface in tank

4.} mm]

2

L*IOO

T d)

In addition 1 mbar = 10,197 mmWS
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But: The capillary effect in the tube can not be calculated.
Because of which the exact iength as an average was determined via 50 readings from

different instruments.

For the scales, a reduced graduation results
(the lowering of the surface was taken into consideration):

1 mbar = 96,7 mm graduation length

Operating instructions for single limb U-tubes
(J-tube-manometer, tank manometer, singie limb manometer)

The manometer is hung up vertically and filled with confining liquid up to zero point. The
exact zero point setting is determined by adjusting the scale. The connection to the

measuring point follows;

With excess pressure at the tank limb (plus), the other end remains open.

With negative pressure at the end of the measuring tube (minus), the tank limb
remains open.

5 s L] E 5 ¥
- = - -
& ° \j r o 4 * '
> r3
0 0 0
filling pressure negative pressure difference

With differential pressure on both limbs, the higher pressure however, is connected to
the tank limb (plus). Normal instruments are not suitable for higher static pressure. if the
static pressure exceeds the range of the manometers, special versions are available.

After having connected the excess pressure, the fluid surface in the tank will sink by the
small amount of h; (large tank), while the fluid in the tight measuring limb will rise by the
large amount h (same farge tank). The graduation is only applied on the measuting limb,
although the slightly lower surface in the tank h; is taken into consideration (reduced
graduation). The pressure reading can be determined directly on the scale.
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Scales: The possible graduations for the direct reading, when filling in the measuring
fluid marked on the scale:

mbar for mercury (density 13,55 kg/dm?® at 20°C).

When using mm-FS-graduation {fluid column) the pressure p results as follows:
(2yp=h..s.0.0981 in mbar
(2a)p=h..s =h. in mmbar

h. = Reading at measuring limb in mm FS (reduced mm-

graduation})
s = Density of the measuring fluid in kg/dm3

Measuring accuracy: with lengths up to 1000mm, better than 1 mm scale length (=
0,1% of final value).

F-94



G6-4

2000

|

H ~
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: Overcovering: Gt 58885~ 58884 B
Type: VUP 1001 M 2200/12-92.60 \5 N j
. . N g @ 1500
i Floor to waterlevel: (Z) 4100 mm i NS ,
. Floor to basin ground: 6500 mm M) NS I
! Basin ground {o inlet: 855 mm !
inlet to propeller center: 610 mm W
@ 1800 ‘ T )
| Overcovering: 935 mm VUP Mefistrecke =
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\)
f ~ H 800 - 1200 ¥ i
‘0 = |
! Overcovering: e AL 8OO
SN: SEEE i
Type: VUP 1001 M 2200/12-92.60 |
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Floor to basin ground: 6500 mm — - /
Basin ground to inlet: 855 mm S '
o inlet to propeller center: 610 mm , 0
) basin ground. Y
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Zusammenstellung / Assembly drawing

VUP 1000

S-XXX

Anderungen vorbehalten
Technical changes reserved

Gewicht nach Mallblalt
Weight acc, Dim. sheet

i



VUP 1000

No: M-10,0088 - 10

Cal/Nam.: 31,01.2013 / M Brauer

Dimension sheet M9

Cad Code: M_100088

MaBbiatt M9

Technical changes reserved
Anderungen vorbehatien

Plan d'encombrement M9

ABS se réserva fe droil de changer
ses caraclérstiques techniques

SULZER
DN 1200
DIN 2448/2458
M48/M56 p750
DIN 580

\ [29.5 DIA]
1l

Sutzer Py

J =
T
FARRFL !-ﬂ,,), . n o
\@fﬁ 4 OC 775341
i i
| m r‘ MaRe Flanschverbindung |
Dim. flange valve E
i Dimensions des brides |
..9620 21402 / [55.2 DIA] E
[24.4 DIA) SN
| 1340 (PNB) / [52.8 DIA] ]
#1150 —
[45.3 DIA] @1230/ [48.4 DIA] 5@
T @770 -
[30.3 DIA]
— I~y
;j i 1
1 J
= | ;3 32x233
N £ @1200 32x [1.3 DIA]
= Hifﬁ g i RYR: [47.2 DIA]
E AT
olT ‘ [41.3 DIA] ’
38 21100
433 DiA]
S ORI RN RS
B 21180
[48.5 DIA] Weight | Weight
-------------------------------- GewichtiGewicht
auf Anfrage ] Poids | Poids
()| on request (kg) | (~Ibs)
sure demande .
@ 100 | 220
 Type | Type Weight | Weight
Typ Typ Gewicht|Gewicht
Tipo Tipo Poids | Poids | H H
50 Mz 50 Hz (~kg) | (~bs) {(mm) (inch)
M 2500/10-91 4410 | 9724 |3210;126.4
M 3000/10-92 4780 | 10540 | 3330|1311
M 3500/10-93 5460 | 12039 | 3590(141.3
M 1600/12-81 M 1850/12-81.60| 4180 | 9217 13090/121.7
M 2000/12-92 |M 2200/12-92,60| 4460 | 9834 |3210|126.4
m M 2500/12-93 M 2800/12-93.60| 4900 | 10805 | 3440(135.4
— ., I mtnbtb ot St B e
abs [ [inch] ] M 3000/12-94 |M 3350/12-94.60| 5600 | 12348 | 3590{141.3
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Certificate of Balancing

VDI 2060 - Q 6,3,

Sulzer Pamp Solutions Germany
Gmbi

Scheiderhoher Str. 30-38
D-53797 Lohmar

Germany
Phone +49 (2248) 900 0
Fax +49 (2248) 900 200

WA SUIZET COIM

Customer: Sulzer Pumps Solutions (US)INC Type: VUP 1001 M2200/12-92.60

Customer-Order-No.: 165647

ABS-Reference-No.: 795331

We hereby certify that

Part-No.: VUBN1121BC3P5A2
Serial-No.: 58884

Quantity: 1

The impeller are balanced dynamically on two levels, according to VDI 2060 - Q 6,3.

Remaining unbalance
Test attribute
The remaining unbalance is less than 57 gr. (D =340 mm )
Actual value No. 1 29 gr.
No. 2
No. 3
No. 4
No. 5
No. 6
Lohmar, 26.02.2013
Tested by
Quality department
H.Bakir UlZer Pump Solutions Gerrmany GrabH
rC Scheiderhdner Sir. 30-38
e D-53787 Lohmar
795331-04-58884.doc OGS - 23 / Rev. Nr.oo Page 1
Daulsche Bank, K&in Amtsgericht Siegburg HRB 3570 Geschaitsiihrer;
Kenle 3004223 Werner Simon B e )
BLZ 370700 60 Ust.-1d.-Nr. DE 151603674 gﬁﬁ
IBAN DE 15370700600300422300 Finanzamt Siegburg '
BiC (Swift Code) DEUTDEDXXX Steuer- Nr. 220/5725/0018
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Sulzer Pump Solations Germany

Certificate of Balancing Gmbit
Scheiderhoher Str. 30-38
D-53797 Lohmar

Germany
VDI 2060 - Q 8,3. Phone  +49 (2246) 900 0
Fax +49 {2246) 900 200

Customer: Sulzer Pumps Solutions (US)INC Type: VUP 1001 M2200/12-92.60
Customer-Order-No.: 165647 Part-No.: VUBN1121BC3P5A2
ABS-Reference-No.: 795331 Serial-No.: 58885

Quantity: 1

We hereby certify that

The impeller are balanced dynamically on two levels, according to VDI 2060 - Q 6,3.

Remaining unbalance

Test attribute

The remaining unbalance is less than 57 gr.(D =340 mm )

Actual value No. 1 24 gr.

No. 2

No. 3

No. 4

No. 5

No. 6

Lohmar, 26.02.2013

Tested by
Quality department
H.Bakip ..

-
ulzer Pump Solutions Germany GmbH

a Scheiderhdher St 35-38
%_)/ e Q@ 13-53797 Lohmar

795331-04-58885.doc 0QS - 23 / Rev. Nr.GC Page 1
Deulsche Bank, Kéln Amtsgericht Siegburg HRB 3570 Geschdfisfuhrer:

Konle 3004223 Werner Simon e
BLZ 37070060 Ust.-id.-Nr, DE 151603674 = for, g
IBAN DE 15370700600300422300 Finanzamt Siegburg @%E&%@
BIC (Swift Code) DEUTDEDKXXX Sleuer- Nr, 220/5725/0018
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Sulzer Pump Solutions Germany

Certificate of Balancing Gombi1
Scheiderhéher Sir. 30-38
D-53797 Lohmar

VDI 2060 - Q 6,3. Sﬁgnn:ny +49 (2246) 90 0

Fax +49 (2246) 800 200
wyw sulzer.com

Customer: Sulzer Pumps Solutions (US)INC Type: VUP 1001 M2200/12-92.60
Customer-Order-No.: 165647 Part-No.: VUBN1121BC3P5A2
ABS-Reference-No.: 795331 Serial-No.: 58886

Quantity: 1

We hereby certify that

The impeller are balanced dynamically on two levels, according to VDI 2060 - Q 6,3.

Remaining unbaiance

Test attribute

The remaining unbalance is less than 57 gr. (D =340 mm )

Actual value No. 1 49 pr.

No. 2

No. 3

No. 4

No. 5

No. 6

Lohmar, 26.02.2013

Tested by
Quality department
H.Bakir " Bulzer Pump Solutions Germany GmbH
/e Scheiderhiher Str. 30-38

ﬁ( / o it N D-53797 Lohmar
795331-04-58886.doc QOQS —23 / Rev. Nr.00 Page 1
Deutsche Bank, KéIn Amtsgericht Siegburg HRB 3570 Geschaftsfuhrer;
Konto 3004223 Werner Simen L
BLZ 370 700 €0 Ust.-Id.-Nr. DE 151603674 :ﬁé}%@%
IBAN DE 15370700600300422300 Finanzam! Siegburg ‘ A
BIC {Swilt Code) DEUTDEDKXXX Sleusr- Nr. 220/5725/0018
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Q FLOW-TECHNICS. INC.

Evaluation Report
For

U.S. Army Corps of Engineers
Rice Lake Habitat
Banner, IL

Submitted by:
FLOW — TECHNICS, INC.
Frankfort, IL.
PHONE: 815-277-2600
FAX: 815-534-5311

Revised 6/9/2016
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0 FLOW-TECHNICS, INC.

Equipment

Introduction

Three VUPX 1001 Submersible Pumps were delivered on Monday, May 9, 2016 to
Flow-Technics, Inc. motor shop, Joliet Equipment. The disassembly and evaluation of all
three pumps were completed on the following dates.

e Pump #1, serial number 58884, disassembled Thursday, May 12, 2016

e Pump #2, serial number 58885, disassembled Friday, May 13, 2016

e Pump #3, serial number 58886, disassembled Monday, May 16, 2016

Page 2 of 8
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Q FLOW-TECHNICS. INC.

Evaluation

We were able to turn the propeller freely. The suction bell was then removed. The
propeller cap and locking bolts were removed from the propeller nut.

.(|‘

The unit was laid on its side. We removed the propeller nut and loosened bolts for the
wear ring.

Page 3 of 8
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Q FLOW-TECHNICS. INC.

The unit was stood back up and we removed the bolts for the wear ring. The unit was
lifted up to remove the propeller and wear ring. The stator bolts were then removed and
the stator was pulled off. The stator was full of water.

Page 4 of 8
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Q FLOW-TECHNICS. INC.

Page 5 of 8
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Q FLOW-TECHNICS. INC.

We pulled the rotor assembly out of the discharge diffuser and drained the seal oil. The
seal oil was clean.

We removed the upper seal and the bolts for the bearing cover. The rotor was lifted out
of the bearing housing which was full of water. The rotor was laid on a skid to remove
the bearings and bake the rotor.

Page 6 of 8
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Q FLOW-TECHNICS, INC.

We then removed the junction box cover and removed the cable entries.

We removed the upper bearing cover and bearing and then the upper bearing housing.
All three units were found in the same condition.

Page 7 of 8
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0 FLOW-TECHNICS, INC.

The rotors and stators were cleaned and baked on May 18, 2016 and May 19, 2016. All
items tested good and do not need rewinding (See attached reports).

The Stainless Steel Cable Tension Systems were delivered to Flow-Technics, Inc. on
May 26, 2016 for all three (3) pumps and were evaluated.

Conclusion

Based on the evaluation of the pumps it is concluded that all three pumps require all new
cables, cable entries, cable seals, bearings, mechanical seals, terminal boards, and
corresponding hardware to repair the pumps. Additional cable sockets, (part numbers
12180120, 12180087, and 12180065) were ordered from the manufacturer at no
additional cost to the customer. Also recommended is new Shrinking Hose to protect the
new cables. It is recommended that each stator winding be dipped in varnish and baked
as the existing varnish is light and the magnet wire does move at no additional cost to the
customer. Upon evaluation of the steel cables, it is recommended that the Kellem Grips
be replaced as it would be virtually impossible to reattach the used grips. The total
additional cost for the recommended parts is $2,792.40 (see chart for part listing) Phase I
is completed and it is recommended that Phase II be started.

Additional Parts Recommended:

Part Number | Description Qty. | Unit Price | Ext. Price
12116004 Shrinking Hose 3 — 20 foot sections | 60 ft. $19.90 $1,194.00
13036017 Kellem Grip, 2.00-2.49 6 $227.70 $1,366.20
13036016 Kellem Grip, .63-.74 3 $77.40 $232.20
TOTAL.: $2,792.40
Page 8 of 8
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JOIJET

TEST RESULTS MOTORS « REPAIR

MOTOR DATA CUSTOMER
H.P. 295 MFR. ABS FLOW TECHNICS
VOLTS 460 AMPS 465 #1
TYPE FRAME PUMP s/n 58884
RPM 595 JOB NO. 242863A
DATE 5/18/16
SURGE TESTER
P/l CURRENT / TIME TEST WITH VOLTS D.C. Check the box that best shows the patterns
corresponding with the motor being tested
TIME LEAKAGE | MEGOHMS Notes: 2110 A.C. Volts
(MIN.) | CURRENT uA E/l Check what type of connection, if known.
0 Waveshapes for typical winding faults.
1 []wWye Connected Delta Conneced D
2
: \ Ao
7 HiPot Test , f 1JW~" A\ YW
5 *Ground RTD’s and/or Heaters 1st
6 2 x Motor Volts (X GOOD WINDING
i + 1000
8
9 S s WV‘" oo
10
X 60 ] TURN-TO-TURN SHORT
TestVolts 2140
HEATER RES RTD RES Lead Condition
1 1. Repair: [] OK.: [
2
1 3 HiPot ] COIL-TO-COILSHORT
4. 0. 30 sec.
5' L]
6. i Min. 0.319uA

Phase Balance

Volt 100 A 78 B 78 C 78 Amps

Res.
1-2 2-3 31
Motor Temp. £
Relative Humidity
gl %

Joliet Instruments ID#
DX15

JRT76

JDS98A

FORM 9.37B Rev. 07

Craftsman
1. Bill Atkinson

PHASE-TO-PHASE SHORT

2.

Meg. Voltage 590

Megohms 6,860G ohms

Leakage at 1 Minute

1.

N

OPEN CONNECTION

PARTIAL GROUND N

[

Leakage at 10 Minutes

1.

P.l.

\W‘Ww

COMPLETE GROUND

Ao e

REVERSE CONNECTION

F-110



Folder Name: FLOW TECHH

Record Name: 242863 A Test DatesTime:18-HAY-20816 B84 :85:57 PH
Tester Type:  DX15kV Tester SH: 12268

Job Number : Tested By:

Notes

Mfr :
Voltage:

3 Phase Surge Test Results

Peak V Max PPEAR
+3088 -+ L1[2118 5%
L2[2118 3
+2258 ¢ L3[2110 3
1->2 (A8
+1808. 5 2-33 [T
+?SB u 3_>‘1 lz

17
17
18

Pulse
Count

-7od

] : //\\ //H\\Hu e e — T

-1588 -

-2258 +

it 1

-3jags -+
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Folder Name: FLOW TECHN

Record Name: 242863 A Test Date-Time:18-HAY-2816 B4 :82:32 PM
Tester Type: DX15kY Tester SH: 12268

Job Humber : Tested By:

Hotes:

NamePlate Information
5H : Mfr :
HP. kM : Uoltage:

DC Tests Results

(IR JDA/PI DC Hipot
Test Voltage (V)

Leakage 1 (pf) B.891
6484
Corr 30.0°C (HQ)

1588 - -+ 1.80
1125 4 T B .8608
+ 0.6688
=] +
+ B.488
S 1 8.200
I\\""-'V\-J.
Uolts Ei pAmps
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Folder Hane: FLOH TECHHN

Record Name: 242863 A Test Dates/Time:18-HAY-2016 B84 :84 :56 PH
Tester Type: DXISkV Tester SH: 12268

Job Number : Tested By:

Motes:

SH : Mfr :

HP/kH : Uoltage:

DC Tests Results
R oAl

Test Voltage (V) 2148

Leakage I (pA) A.329

IR (M) 6585

Corr 38.8°C (HI)

3000 - 1.00
— 1 8.00
4 8.600
1500 -
4 6.400
= 1 @.200
Volts [ | pAnps
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Folder Hane: FLOW TECHH
Record Name: 242863 A
Tester Type: DX15kV
Jobh Number :

Notes:

Test Date-Time:18-MAY-2016 B4 :18:47 PH
Tester SH: 12268
Tested By:

SH:
HP/kH :

NamePlate Information

Mfr :
Uoltage:

RLC Tests Results
TTAYE

HEE

14 8377 n 14 7249 n 14 .6364 n
Tl 14 . 8377 n 14.7249 n 14.6364 n

Tenp CC) GG

8.148/ 83.6 8.141/ 83.7 @.148- 83.6 8.3,0.0
8.370 8.371 8.369 8.3
8.112/ 8.943 8.111, 8.986 8.112/ 8.919

Frequency Hz 66.8

Capacitance nf [T,
8.819, 52.7
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JOLIET
TEST RESULTS MOTORS < REPAIR
MOTOR DATA CUSTOMER
H.P. 295 MFR. ABS FLOW TECHNICS
VOLTS 460 AMPS 465 #2
TYPE FRAME PUMP s/n 58885
RPM 595 JOB NO. 242863C
DATE 5/19/16
SURGE TESTER
P/ CURRENT / TIME TEST WITH VOLTS D.C. Check the box that best shows the patterns
corresponding with the motor being tested
TIME LEAKAGE MEGOHMS Notes: 2110 A.C. Volts
(MIN.) | CURRENT uA E/l Check what type of connection, if known.
0 Waveshapes for typical winding faults.
1 []Wye Connected Delta Conneced ]
2
3
4 HiPot Test ‘ o
5 *Ground RTD's and/or Heaters 1st
6 2 x Motor Volts X GOOD WINDING
7 + 1000
8 4
9 ] . Ww- ¥
10
X__ 680 ] TURN-TO-TURN SHORT
Test Volts 2130
HEATER RES RTD RES Lead Condition
1 1. Repairr [ OK.: [
2
1 3 HiPot ] COIL-TO-COILSHORT
& 0. 30 sec.
5. .
6. 13 Min. 0.203uA

Phase Balance

Volt 100 A 78 B 78 C 78 Amps

Res.
1-2

2-3

84

Motor Temp.
Relative Humidity

i

Fc

%

Joliet Instruments |D#

DX15

JRT76

FORM 9.37B Rev. 07

Craftsman PHASE-TO-PHASE SHORT

2

1. Bill Atkinson \ 7% W

Meg. Voltage 590 OPEN CONNECTION

Megohms 7.97G ohms

Leakage at 1 Minute

1.

] PARTIAL GROUND ]

Leakage at 10 Minutes

1.

P.L

\ 1
_ﬁﬂ(f\fw

COMPLETE GROUND

Ao e

REVERSE CONNECTION
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Folder Name: FLOW TECHH

Record Name: 242863 B Test DatesTime:19-HAY-2816 B8 :49:18 AM
Tester Type: DX15kV Tester SH: 12268

Job Humber : Tested By:

Notes

Mfr :
Uoltage:

3 Phase Surge Test Results

Peak V HMax PPEAR
+3888 - L1[1968 3
1.2(1930 3
+2258 T 1.3(1968 32
132 22
+1588 - 2-33 1z

| /\ 3->1[2%
! - et i ]

: : 2 R, e
- l i 8 i “‘:-__rr'"..n e i i
\_/ Pulse >
-7o8 <+ C“ 5:19
oun 15
-1588 —+
-2258 +
-3988 4L i
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Folder Hame: FLOW TECHN

Record Mame: 242863 B Test DatesTime:19-HAY-2016 88 :45:23 AW
Tester Type: DX15kY Tester SH: 12268

Job Humber : Tested By:

Notes:

SH: Mfr :

HP./kW : Upltage:

DC Tests Results
IR [oA/PI DC Hipot
Test Voltage (V)

5908
Leakage I (pA) B.858

IR (M) 1165684

Corr 30.8°C (HQ)

1588 - - 1.88
i | 1 0-008
1 0.600
758 ]
1 0.400
e 1 @.208
Volts | 1 pAnps
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Folder Name:
Record Name:
Tester Type:
Job Number :
Notes:

FLOW TECHN
242863 B
DX15kV

Test Date-sTime:19-MAY-2816 B8 :47:11 AM
Tester SH: 12268
Tested By:

SH :
HP/kW :

NamePlate Infornation

Mfr :

Uoltage:

DC Tests Results

Test Voltage (V)
Leakage 1 (pA)

IR (M)

Corr 38.8°C (HQ)

DA-PI

H.2064

18441

3000 - 1.00

4 a.500
2250 _

1 a.600
1500 .

1 a.400
758 ~ 1 0.200
Uolts . pAnps
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Folder Name: FLOW TECHH

Record HName: 242863 B Test Date-Tine:19-HAY-2016 B8 :58 :88 AM
Tester Type: D¥15KkY Tester SH: 12268
Job Number : Tested By:
Notes:
NameP late Infornation
SH : Mfr :
HP /KW : Uoltage:
RLC Tests Results
i Lo
14 8934 n 14 3381 (1] 14 6253 n
14.3934 1] 14.8381 n 14.6253 n
Tenp (°C) 25.8

B.142/ 83.7 9.142/ 83.8 @.142/ 83.9 9.2/8.1

Inductance nH A.374 B.375 A.376 8.3
#.111- 9.883 B.189- 9.173 A.187, 9.347
Froquoncy Tz,

Copacitance nF_[CoRG
8.023, 44.8
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AOi JET

TEST RESULTS MOTORS ¢ REPAIR
MOTOR DATA CUSTOMER
H.P. 295 MFR. ABS FLOW TECHNICS
VOLTS 460 AMPS 465 #3
TYPE FRAME PUMP s/n 58886
RPM 595 JOB NO. 242863C
DATE 5/19/16
SURGE TESTER
P/l CURRENT / TIME TEST WITH VOLTS D.C. Check the box that best shows the patterns
corresponding with the motor being tested
TIME LEAKAGE MEGOHMS Notes: 2110 A.C. Volts
(MIN.) | CURRENT uA E/l Check what type of connection, if known.
0 Waveshapes for typical winding faults.
1 [ ] Wye Connected Delta Conneced []
; r*
3
4 HiPot Test A \J V\“[\M“
5 *Ground RTD’s and/or Heaters 1st
6 2 x Motor Volts X GOOD WINDING
7 # 1000
8
9 X 1.7 : W-- ‘-
10
X 60 O TURN-TO-TURN SHORT
Test Volts 2130
HEATER RES RTD RES Lead Condition
1 1. Repairr [] OK.: []
2
1 3 HiPot [j COIL-TO-COILSHORT
4. 0. 30 sec.
B 3
6. 1. Min. 0.138uA

Phase Balance

Volt 100 A 78 B 78 C 78 Amps

Res.
1-2 2-3 3-1
Motor Temp. [
Relative Humidity
1. %

Joliet Instruments |D#
DX15

JRT76

JDS97

FORM 9.37B Rev. 07

Craftsman (] PHASE-TO-PHASE SHORT ]
1. Bill Atkinson
2. e
Meg. Voltage 590 O
Megohms 10.17G chms
L]
I1_eakage at 1 Minute |:| SRR BROLINE 0
Leakage at 10 Minutes
1. __\JWJ \W
\

P.l.

COMPLETE GROUND

Ao e

REVERSE CONNECTION
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Folder Name: FLOW TECHH
Record Name: 242863 C

Test DaterTime:19-HAY-2016 B9 :59:38 AH

Tester Type: DX15KkV Tester SH: 12268
Job Number : Tested By:
Notes:
NamePlate Informatiom
SH : Mfr :
HP/kW: Voltage:
3 Phase Surge Test Results
Peak VU Max PPEAR
+3800 T 1.1[1968 3%
L2]|1968 3
+2258 1.3[1960 3%
1->2 (1=
138 2->3 [z
"‘?SB i /\ 3->112»
; 2 g — X [i7ps |
B T L] T T T Ul T ﬂ_‘_,_b'— ¥ 1?]—'5
Pul 17
758 4 Cu s: 17
ount 7=
-1588 +
-2258 +
-3989 4 oo
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Folder Hame:
Record Name:
Tester Type:
Job Number :
Notes:

FLOW TECHN
242863 C
DKX15kV

Test DatesTine:19-MAY-2816 B9 :56:48 AH

Tester SH:
Tested By:

12268

NamePlate Informnation

SH : Mfr :
HP/kW : Uoltage:
DC Tests Results
(IR §DA/PI DC Hipot

1584

1125

gl

Irs

Uolts

Test Voltage (V)

Leakage I (pA)

IR (M)

r 38.8°C (HR))

H.858

18172

F-122
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: a.0808
: a.868
: a.848
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Folder HNane: FLOW TECHH

Record Hame: 242863 C Test DatesTime:19-MAY-2816 B9 :58 :88 AM
Tester Type:  DX1SkU Tester SN: 12268

Job Number : Tested By:

Notes:

SH: Mfr :

HP/KkH: Uoltage:

DC Tests Results
i DA/P1 DC Hipot
Test Voltage (V)

2138

Leakage I (pA) A.142
IR (Hi1) 156088

Corr 38.8°C (MQ)

IG1%]5 ] I - 1.88
2959 j-B.BBB
<+ B.688
15608 T
+ B.488
758 1 0.208
Uolts ' pAnps
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Folder Hame: FLOW TECHH
Record Hame: 242863 C Test Date,Time:19-MAY-20816 18:82:89 AM

Tester Type: DX15kY Tester SN: 12268
Joh Number : Tested By:

Mfr :

Uoltage:

RLC Tests Results
iz ISR
13 3334 n 14 8134 n 14 B165 n
T 13 . 8834 n 14.8134 n 14.8165 n
Tenp (°C) 25.8
8.142/ 84.9 8.142/ 84.8 B.141, 83.9 8.3/8.1
8.373 8.373 8.371 8.4
B.185/ 9.541 8.185/ 9.521 8.187/ 9.316

Froquency 1z

Capacitance nF_ R
8.020, 50.1
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Q FLOW-TECHNICS. INC.

Reassembly Report
For

U.S. Army Corps of Engineers
Rice Lake Habitat
Banner, IL

Submitted by:
FLOW — TECHNICS, INC.
Frankfort, IL.
PHONE: 815-277-2600
FAX: 815-534-5311

Revised 9/29/2016
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Q FLOW-TECHNICS. INC.

Introduction

Three VUPX 1001 Submersible Pumps were completed on September 19, 2016 by Flow-
Technics, Inc. The reassembly and testing of all three pumps were completed on the
following dates.

Pump #1, serial number 58884, completed Thursday, September 1, 2016
Pump #2, serial number 58885, completed Wednesday, August 31, 2016
Pump #3, serial number 58886, completed Tuesday, August 30, 2016
All 3 pumps were tested Wednesday, September 7, 2016

Reassembly

The lower bearing was installed.

Page 2 of 11
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Q FLOW-TECHNICS. INC.

Next, the rotor assembly was installed into the bearing housing.

Page 3 of 11
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Q FLOW-TECHNICS. INC.

The stator was installed next.

Then the motor upper bearing sensors, terminal block and inner cable seals were
installed.

Page 4 of 11
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Q FLOW-TECHNICS, INC.

Followed by the installation of the upper mechanical seal.

Page 5 of 11
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Q FLOW-TECHNICS, INC.

Next the lower seal was installed.

Pressure Tests were completed on all three pumps.

Pump #1 s/n 58884

Startof Y hour test.
Page 6 of 11
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Q FLOW-TECHNICS, INC.

Pump #2 s/n 58885

Start of /2 hour test. End of test holding 7 psi.

Pump #3 s/n 58886

Lt . - .
Start of /2 hour test. End of test holding 7 psi.

Page 7 of 11
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Q FLOW-TECHNICS, INC.

The propeller o-ring and key were installed.

Next the discharge flow ring and propeller were installed.

Page 8 of 11
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Q FLOW-TECHNICS, INC.

Followed by the installation of the wear ring, propeller nut, and the propeller cap.

Page 9 of 11
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Q FLOW-TECHNICS. INC.

The cable assembly was attached to the lid and then installed onto the pump.

Page 10 of 11
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Q FLOW-TECHNICS, INC.

Pump assembly completed.

All three units were reassembled in the same manner.

On Monday, September 19, 2016 the pumps were skidded and ready for pickup for the
following day.

The following pages are the test data for all three pumps.
Page 11 of 11
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Sulzer VUPX 1001 Submersible Pumps

U.S. Army Corps. Of Engineers

Location: Rice Lake

Pump #1 S/N 58884

Date: 9/1/2016

MEG Windings:

T1->550 @ 1,000V

T2 ->550 @ 1,000V

T3 ->550 @ 1,000V

Motor Resistance:

T1-T2 0.1 ohms

T1-T3 0.1 ohms

T2-T3 0.1 ohms

Motor Thermals:

0.2 ohms at motor

0.7 ohms at cable end

Upper Bearing:

0.1 ohms at motor

0.7 ohms at cable end

Lower Bearing:

0.1 ohms at motor

0.7 ohms at cable end

Connection Chamber Probe:

>550m @ 1,000V

Motor Housing Probe:

>550m @ 1,000V

Oil Chamber Probe:

>550m @ 1,000V

Pump #2 S/N 58885

Date: 8/31/2016

MEG Windings:

T1->550 @ 1,000V

T2 ->550 @ 1,000V

T3 ->550 @ 1,000V

Motor Resistance:

T1-T2 0.1 ohms

T1-T3 0.1 ohms

T2-T3 0.1 ohms

Motor Thermals:

0.2 ohms at motor

0.7 ohms at cable end

Upper Bearing:

0.1 ohms at motor

0.7 ohms at cable end

Lower Bearing:

0.2 ohms at motor

0.9 ohms at cable end

Connection Chamber Probe:

>550m @ 1,000V

Motor Housing Probe:

>550m @ 1,000V

Oil Chamber Probe:

>550m @ 1,000V

Pump #3 S/N 58886

Date: 8/30/2016

MEG Windings:

T1->550 @ 1,000V

T2 ->550 @ 1,000V

T3 ->550 @ 1,000V

Motor Resistance:

T1-T2 0.1 ohms

T1-T3 0.1 ohms

T2-T3 0.1 ohms

Motor Thermals:

0.1 ohms at motor

0.7 ohms at cable end

Upper Bearing:

0.1 ohms at motor

0.7 ohms at cable end

Lower Bearing:

0.2 ohms at motor

0.8 ohms at cable end

Connection Chamber Probe:

>550m @ 1,000V

Motor Housing Probe:

>550m @ 1,000V

Oil Chamber Probe:

>550m @ 1,000V
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Joliet Equipment Corporation
1 Doris Avenue
Joliet, IL. 60433 USA

Phone: (815) 727-6624
Fax: (815) 727-6603 Date: 9/7/16

Service Report

242863

Customer: Flow-Technics Inc. Job #;
Contact: Mike Wayman P.O. #
Address: 181 Ontario Street

Frankfort, IL 60423
Phone #: 815-277-2600
Fax #: 815-534-5311
Workscope: (Nameplale Data)

Rice Lake No Load Tests and VIBE checks

Description of Services:

#1 VIBE Test — Spike .028 infsec @ 44660cpm /.061 @ 603.15cpm {Last)
Run volis NL 473.4 — 474.3 - 472.4
Amps NI 344.7 — 345.0 — 347.4 Data "9”
#2 VIBE Test — Spike .040 infsec @ 44378.5¢cpm /.020@ 606cpm (First)
Run volts NL 471.2 —471.6 —472.5
Amps NL 337.7 — 340.2 - 338.5 Data "7"
#3 VIBE Test — Spike .089 in/sec @ 44538cpm /.037 @ 604.47 (Second)
Run volts NL 477.6 — 478.2 — 479.0
Amps NL 348.3 — 351.3 — 349.7 Data “8"
All Services Completed: Jim Gillingham Job Site Foreman
'™
Customer Representative: W Mm Signature
Mike Wayman / Printed
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RET T
Pump 1 - Motor Top - Horizontal - Vel Spec/Wfm 60000 CPM
91712016 10:14:28 AM

O/All 0.0685 in/s 0-pk
0.06+¢ ” e :

.05+

0.04~

0.03+ |}

infs Q-pk

w1 RS

0.01-

A A

30,000 ' 40000 ' " 50000 ' " 50,000
cPM

1 ; T T 1
10,000 20,000
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Pump 2 - Motor Top - Horizontal - Vel SpecAVfm 60000 CPM

in/s 0-pk

9/7/12016 8:47:13 AM
O/All 0.0576 in/s 0-pk
005+ - cooeenn e e e .
M
0.04
003}
0.02
0.017-4 11
ol ..FN\FJ w
0 10,000 20,000 30,000 40,000 50,000
CPM

i
60,000
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in/s 0-pk

LI =) LR ]
b om e s £ B b )

Pump 3 - Motor Top - Horizontal - Vel Spec/AWfm 60000 CPM
9/7/2016 9:23:54 AM

O/All 0.09866 in/s 0-pk
0.09-f : :

u.os{-
g_m-_: o o L - L
u.os:-
a,es:
0.04]
c-‘asg- =

0.02- {§- . : G RERrMER ST A -

0.0+

o : " 10000 ' " 20000 ' " 30000 ' T 40000 ' " 50000 ' " 60,000
CPM
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VIBERATION FREQUENCY - CFM

Displacernent/velocity severily chart.

Figure 2-12
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Information Provided by Phase

Phase measurements are essential in vibration analysls to
diagnose specific machinery problems. Comparative phase
measuremants are used as follows:

» Balancing—Phase is used to determine the type of unbalance,
static or dynamic, and to calculate the amount and angular
location of correcting weights, Itis also used to evaluale effects
of temperature, load, ete.

» Misalignment— Comparative phase measurements reveal
the type of misalignment (angular or ofisst) and the location.

* Looseness— Phase is used to detact relative movement in
machine components that is due to poor grouting, broken or
cracked-foundations, etc.

+ Modal Studies— Comparative phase readings can reveal
mode shapes in all types of machine skructures.

Phase Information is obtained using a stroboscopic light trig-
gered by the vibration signal, a phase reference pickup, or in
some cases, an oscilloscope. Details on phase measurement
are covered in Chapter 5.

Assessin

Vibration Severily
(How Much

ibration is Too Much?}

Because vibration amplituds is ameasure of the severity of the
trouble in a machine, your riext question should be: How much
vibration 1s foo much? To answer this question, it is important
to bear in mind that the objectiva is to use vibration checks fo
detect frouble in its early stages and schedule an appropriate
correction procedure. The real goal is o get a fair warningof
impending trouble, not to determine how much vibration a
machine can withstand before it fails.

There are norealistic figures for selecting a vibration limitwhich,
if exceaded, will result in immediate machinery failure. The
events surrounding the development of a mechanical failure
are too complex to set any reliable fimits. On the other hand,
you must have some general Indication of machinery condition
that can be evaluated on the basis of vibration amplitude. This
is possible throughthe use of general guidelings that have heen
developed by experiance over many years.

General Vibration Severity Charts

The vibration severity chart in Figure 2-12 is one example of a
general guide to machinery condition. On this chart, the
horizontal axis is scaled in terms of vibration frequency and the
vertical axis in terms of displacement. The area batween the
diagonal lines represent levels of vibration severity, from
EXTREMELY SMOOTH to VERY ROUGH.

if you measure a displacement amplitude of 0.30 mils peak-to-
peak at a frequency of 3600 CPM, by cross-referencing these
iwo values on the chart, you will find that the machine is
operatinginthe GOODrange. The chart clearly shows that the
severity of a machine's vibration depends on both the amount
of displacement and the frequency of vibration. As the fre-
quency of vibration increases, the amount of displacement

_*ge_gre,a‘ses for a given machine condition (e.g. GOOD).

The same chart is much simpler to use with vibration valocity.
Notice that each of the lines dividing the areas of severity are
labeled with a figure for vibration velocity. The SLIGHTLY
ROUGH areas, for example, begins at 0,157 infsec and ends
at 0.314 infsec. Therefore, if you measure a velocity of 0.20 in/

-set, regardiess of the frequency, the chart indicates the ma-

chine is running SLIGHTLY ROUGH.

The severity chartin Figure 2-13 works much the same way, but
uses velocity and acceleration parameters, and covers a higher
CPM range. The frequency range, 18,000 to 600,000CPM, is
plotted along the horizontal axis, and peak acceleration along
the vertical axis. You must associate a given accelaration
reading with a filtered frequency in order to determine the
severity condition of a machine. But notice that you can refer
to the diagonal lines, those representing velocity, to determine
the condlition solely on the basis of vibration velocity.

2-10 .
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As per the preceding report and test documents all three (3) VUPX 1001 Submersible
Pumps were tested and are acceptable for shipment. All three (3) pump motors were
tested and are electrically acceptable for shipment.

/7//4////c/ /‘//Z‘V_\

Michael E. Camey, Pro jéct Manager

/%w/ by, —

Michael Wayman, 88}761(:8 Technican
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€ FLOW-TECHNICS, INC.

Evaluation Report
For

U.S. Army Corps of Engineers
Rice Lake Habitat
Banner, IL

Submitted by:
FLOW — TECHNICS, INC.
Frankfort, IL.
PHONE: 815-277-2600
FAX: 815-534-5311

2/23/2018
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€ FLOW-TECHNICS, INC.

Pre-Service Survey

On Wednesday, February 21, 2018, Flow-Technics’ Service Technicians located to Rice
Lake Wildlife Habitat in Banner, lllinois to document the site conditions of the property,
junction box electrical connections and electrical conductors within the pumps discharge
tube.

Evaluation

All power leads to stator are megging grounded.

Power lines from junction box back to building are megging 200+ @ 1000V.
Connection chamber probe meggs at 200+ @ 200V.

Stator Housing probe megs 10 megs @ 200V.

Seal Chamber probe megs 100 megs @ 200V.

Pump cables were pulled and showed no visible signs of damage. The pump was pulled
out of the tube and no obstruction was seen in the propeller area. The pump was set by
the road due to rising river level. The connection chamber was opened and looked good.

Page 2 of 5
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€ FLOW-TECHNICS, INC.

Page 3 of 5
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€ FLOW-TECHNICS, INC.

On Thursday, February 22, 2018 the pump was prepared for transport to the evaluation
facility.
-

=

Page 4 of 5
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€ FLOW-TECHNICS, INC.

The pump was delivered to the evaluation facility on Thursday, February 22, 2018 and
will be torn down and evaluated the week of February 26, 2018 upon the approval of the
Army Corp. of Engineers.

Page 5 of 5
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€ FLOW-TECHNICS, INC.

Evaluation Report
For

U.S. Army Corps of Engineers
Rice Lake Habitat
Banner, IL

Submitted by:
FLOW — TECHNICS, INC.
Frankfort, IL.
PHONE: 815-277-2600
FAX: 815-534-5311

Rev. 3/23/2018
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€ FLOW-TECHNICS, INC.

Evaluation:

On Monday, February 26, 2018, Flow-Technics’ Service Technicians located to the
evaluation site to begin the evaluation/tear down of Pump #2, VUPX 1001 serial number

58885.

Motor cover and cables were removed. Cables checked good. Stator megs grounded.
Pulled stator off of pump and found stator blown on the lower end. The stator did not
short out to the rotor.

Page 2 of 5
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€ FLOW-TECHNICS, INC.

'age 3of5
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€ FLOW-TECHNICS, INC.

The stator was brought to Joliet Equipment for inspection. It was found that there was
apparent winding failure.

Page 4 of 5
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€ FLOW-TECHNICS, INC.

The pump stator failed to ground at the end of a slot. This type of failure is typically due
to either a failure in the insulation or moisture related. The winding does not appear to
have been overloaded or single phased.

F

Conclusion:

Based on the evaluation and inspection of the pump/motor it is concluded that the pump
requires twelve (12) new one hole lug compression connectors as the stator leads were
cut to remove the stator and they need to be re-terminated (see attached datasheet). Also,
the stator needs to be reconditioned which includes rewinding of stator, VPI and dip
overcoat winding and paint. The total cost for recommended repairs/parts is $ 19,224.00
(see chart for part listing).

Part Number |Description Qty.| Unit Price Ext. Price
One hole lug compression
G6139813 connector, L AWG 12 $9.50 $114.00| Non-warranty
Outsource  |Stator Recondition 1 $16,250.00 $16,250.00| Non-warranty
Shop Labor |To Reassemble Pump 1 $2,860.00 $2,860.00| Non-warranty
TOTAL: $19,224.00

F-156
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https://19,224.00

€ FLOW-TECHNICS, INC.

Repair Report
For

U.S. Army Corps of Engineers
Rice Lake Habitat
Banner, IL

Submitted by:
FLOW — TECHNICS, INC.
Frankfort, IL.
PHONE: 815-277-2600
FAX: 815-534-5311

Rev. 6/25/2018

F-157



€ FLOW-TECHNICS, INC.

Repair/Testing:

On April 26, 2018 the stator was repaired/replaced as needed and tested. (See attached
reports from Joliet Equipment).

On June 11, 2018, the Service Technicians relocated to repair shop to begin repairs.

Rotor prior to cleaning and rotor after cleaning.

Bearing frame after cleaning.
T—T—y

Page 2 of 8
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€ FLOW-TECHNICS, INC.

New stator in housing and lower sensor wiring.
. ;‘ L] - 4 -

e

Page 3 0f 8
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€ FLOW-TECHNICS, INC.

On June 12, 2018 the pump was completed.
Cleaned upper bearing housing installed.

\

Upper bearing installed and greased followed by upper bearing cap installed.

Page 4 of 8
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€ FLOW-TECHNICS, INC.

Installed upper cord cap assembly.

Cables wired and pump loaded onto truck to transport to testing facility.
bl x N

Page 5 of 8
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€ FLOW-TECHNICS, INC.

On June 13, 2018 the pump was transported to Joliet Equipment (testing facility) where
the pump was tested while observed by the U.S. Army Corp. of Engineers.

;'._ g - .‘ o5 Sttions”IX Q — F |
° S el "_.'4 a |

The pumps were tested. The following are vibration readings and a picture of the Hioki
amperage and voltage readings. Also, pump was megger tested at 1000V after the run test
the readings were 2000megs. Tested control cable, all probes; connection chamber, seal
housing and stator housing, all 500+ meg ohms. Upper bearing and motor klixons .5
ohms. Lower bearing .6 ohms. All readings acceptable. Pump is ready to be installed
and is schedule for delivery to site on Tuesday, June 19, 2018.

Page 6 of 8
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9 FLOW-TECHNICS, INC.

Rice Lake — Pump #2 — Vibration Readings

Page 7 of 8
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€ FLOW-TECHNICS, INC.

Motor Electrical Readings

MH'
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= CIL IS

EQUIPMENT CORP.

Lo

MOTORS - REPAIR

TEST RESULTS -
. MOTOR DATA CUSTOMER . '
H.P. Q ; 5 WFR Aﬁ . FEloa e
VOLTS (a3 . AMPS . i
TYPE FRAME -

RPM gjj JOB NO. ; Uz 5ga 3

Phase Balance

%5 Craftsman Eé A @ ]
- O 1. , Y
- Va It, A»‘? 2232‘1" Amps L

Res. 2.
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Folder Hamne: FLO TECH

Record Hame: 243345 Test DatersTine:26-APR-2818 18:58:21 AH
Tester Type:  DX15kV Tester SH: 12268

Job Number : Tested By:

Notes:

HameP late Information
SN : Mfr :
HP./kH : Uoltage:

Peak U Max PPEAR
+3888 11[1998 4.
L2998 422
+2258 131998 D
152 [@x
+1588 2-33 |1z

+750 /\ F->1(1x=
8 } } ; ' ; ; ; /H\\ ' ——
U
\// 13
758 Pulse

11
Cnun‘tl1
_15688 |
_9958 |
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Folder Hane: FLO TECH

Record Mame: 243345 Test DaterTine:26~APR-2018 11:82:25 AH
Tester Type: D¥15kU Tester SH: 12268

Job Number : Tested By:

Notes:

SH : Mfr :

HP/LH : Upltage:

IR '
3428
B.194
17629
Corr 86.8°F (M)

66880 - - 1.688

1 8.860
4568 -+ |

1 8.6@8
3888 + T

1 8.408
1568 - 1 o.200
Volts u. | phnps
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Folder Hane: FLO TECH

Record Mame: 243345 Test DaterTime:2Z6-APR-2818 11:A5:39 A
Tester Type: DX15KV Tester SH: 12268

Job Humber : Tested By:

Hotes :

SH : Hfr:

HP/kH : Upltage:

HED Unba | ()
DC Resistance 49 5965 n 5A.8995 n 08.1572 n a.7

Temp Cor Res 49 5986 n 568.8995 n 58.1572 n

Temp (°F) 77 .8

B8.551/ 85.9 8.554, 85.9 8.554, 85.9 B.3-8.8

Inductance nH 1.458 1.466 1.465 8.3

8.871,14.112 8.872,13,943 8.871,14.064

Frequency Hz 66 .8

Capacitance nF_IRCRES
0.622/ 44.5
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€ FLOW-TECHNICS, INC.

Installation (Item 2) and
Testing (Item 3) Report

For

U.S. Army Corps of Engineers
Rice Lake Habitat
Banner, IL

Submitted by:
FLOW — TECHNICS, INC.
Frankfort, IL.
PHONE: 815-277-2600
FAX: 815-534-5311

6/27/2018
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€ FLOW-TECHNICS, INC.

Delivery:

On June 19, 2018 pump was loaded onto flatbed for delivery to Banner, IL.

Pump offloaded and transferred to pump deck.

Page 2 of 11
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€ FLOW-TECHNICS, INC.

On June 20, 2018 pump was wired for dry test and installed.

Dry Test Power Readings:
VIEW DMM Ak,
Pawamlseaa] [4gavl 6a.oeHz

[V] peak+[V] ppak [V] THD [z]
0D.3 .:::3 [»1 57 b

I
~} 56.9 B.515k5-A.515)
_~t-~1 6 B.527kE -4 .526)
358.9 B.514k5—-8.513)

P [W] S [VA] R [var] PF
8.7 2.8 . 8.862
4.2 "";. . 6.5 h.824
6.2 - 7 B.835
21 A.a7a

sum

Uave [V] Iave [A] Uunb [»]

485. 1 359.9 g.2

[THD

F-171
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€ FLOW-TECHNICS, INC.

Dry Test Noise Reading:

Dry Test Vibe Reading:

Page 4 of 11

F-172



€ FLOW-TECHNICS, INC.

Installation:
Pump set into tube.

)
i

o -
A
g
" mwuﬁ?' fiy 'u(wM.,"'
"
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€ FLOW-TECHNICS, INC.

Testing:

On June 21, 2018 wet test was performed.

VIEW DMM » @
SET IP3W3M (5884 48aY
U rms [V] peak+[V] peak-[V] THD [%]
Ehiln 404 .2 -679.4 2.4
82.7 2 I-681.2 2.3
-674.6 1.6

I rms [A] peak+[A] peak-[A] ITHD [X]
Sl 396.6 A.551kE —-8.551)

464 .5 8.575k-8.575

395.2 B.558k 0. 558}

P W] S [VA] @ [var]

58.4kEN 189. 1k 182.3)

44 .3} 195. 2} 198. 1k

g o 45.2) 198. Sk 185. 4k
sum 1399 kil 361.2)
Uave [V] [ave [A] Uunb [Z]
483.3 396.8 B.2

332. 1

ITHD

F-174
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€ FLOW-TECHNICS, INC.

Start of wet test vibe reading:

30 minutes into wet test noise reading:

— ———— T

30 minutes into wet test power reading:
VIEW DMM o :

SET 3P3W3M 5884 |  |488Y ) 60 ulew
rms [V] peak+[V] peak-[v] THD [X]

rms [A] peak+[A] peak-[A] ITHD [Z]
B 388.1 A.546kT —A.546}

401 .1 A.569k 8. 569k

462 .2 A. 568k

P W] S [vA] Q [var] PF
49 .6} 88.8 182.2 A D3
44.9 : 198 . Bk

k 35
4k 9.2 196.7
} / 364 .4

sSum 14H 3

Uave [V] Tave [A] Uunb [Z]
487.8 397. 1 B.2

ITHD HOLD

Page 7 of 11
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€ FLOW-TECHNICS, INC.

30 minutes into wet test vibe reading:

End of wet test power reading (1hr): End of wet test noise reading (1hr):
VIEW DMM >& 4
SET SP3W3M 15864 | |488Y | 68.83Hz
rms [V] peak+[V] peak~[V] THD [X]
485.8 | 682.5 h82. 2
48 g

':17'9 B -678.8

g.541k" —08.542)
A.565kE —A.BEBkK
H.559} -H . 5EEk

P [W] S [VA] @ [var]
gl 583} 186. Tk 179
45 . @l 193. 4k :
o 463l 192.8
sum 141.6k 338 . 8k

Uave [V] Iave [A] Uunb [%]
05 . £ B.1

HOLD
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€ FLOW-TECHNICS, INC.

End of wet test vibe reading (1hr):

Pump 2 - Motor Outboard - Vertical - Vel SpecWim 60000 CPM
6/21/2018 11:00:23 AN

005

O Al 00913 infs Cpk

b2 B

Q.03

.02+

Q.01

01

(5] 10,000 m&m 30.000
o

On June 25, 2018 flow testing was performed by the U.S. Army Corp. of Engineers.
See below for location of flow sensor.

Page 9 of 11
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€ FLOW-TECHNICS, INC.

River level was 14.5” above pump deck. Discharge creek water level was 43.5” below
discharge structure top wall.

Tube drawing:

282

F-178

ek 354
e d 1
b M ﬁ\
| 234
R ooolooo§ TN
* .
!
24
. i
'T . 24,5
— 36—~
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€ FLOW-TECHNICS, INC.

U.S. Army Corp. of Engineers took flow readings for 5 minutes. Their readings averaged
out to be 62,506.875 gpm.

———— G
abs Pump performance curves G ey
s VUPX 1001 60 HZ Reference curve
W s o i eria VUFP 1001
Discharge Frequency
DH1200 60 Hz
Censity Viscosity Testnomm Rated speed Ciate
62.43 Ib/f? 0.0000180 fitls Hydraulic Institute 585 rpm 2012-03-15
Flow Head Flated power Hydraulic eficiency NPSH
44612 US g.p-m. 16.3 fit 220 hp B34 % 2331t
H [ftl
. [
2 i
- S )
= U{‘;\
5 \\
20 s
|
X N
N
1&

o l!;EkHy:lr.ef‘.

9,

NPSH [f

120

il |||h||| pia v b by b bya b b e s baaa by
L~

e

(1
1

/

100

=

]
b}
il

Hpdraulic pfficiency

=2
=]

=]
=)

(=]
=

T TTTr T 1TTTr [ TTrorirrT TTT 1 TTT
18000 24000 28000 32000 36000 40000 44000 43000 52000 56000 60000 &4000 E&B8DDD 72000

=R
=
& -
=1
a

Impelier size M of vanes Irrpelier Solid size Revision 2010-02-16
34.8 inch 3 Propeller B 7/8"

ABS resarves the nght to change any data and dimensions Without prior notice and can not be held responsinia for the use of Infonmation ABSEL PRO 1.72{ 2006-12-21
contained In Tis software.

Page 11 of 11

F-179



OPERATION AND MAINTENANCE MANUAL
RICE LAKE STATE FISH AND WILDLIFE AREA
UPPER MISSISSIPPI RIVER RESTORATION

HABITAT REHABILITATION AND ENHANCEMENT PROJECT
FULTON COUNTY, ILLINOIS

SEPTEMBER 2021

APPENDIX G

PUMP STATION BUTTERFLY VALVES
EQUIPMENT DATA



() DeZURIK

DeZURIK 3-20" BAW AWWA BUTTERFLY
VALVES

WITH TRANSFER MOLDED SEAT

Instruction D 10386

August 2013

()DeZURIK | Apip | WILLAMETTE
G-1



DeZURIK
3-20” BAW AWWA Butterfly Valves

Instructions

These instructions provide installation, operation and maintenance information for BAW Butterfly
Valves. They are for use by personnel who are responsible for installation, operation and maintenance
of BAW Butterfly Valves.

Safety Messages

All safety messages in the instructions are flagged with an exclamation symbol and the word Caution,
Warning or Danger. These messages indicate procedures that must be followed exactly to avoid
equipment damage, personal injury or death. Safety label(s) on the product indicate hazards that can
cause equipment damage, personal injury or death.

Safety label(s) on the product indicate hazards that can cause equipment damage, personal injury or
death. If a safety label becomes difficult to see or read, or if a label has been removed, please contact
DeZURIK for replacement label(s).

A WARNING!

Personnel involved in the installation or maintenance of valves should be constantly
alert to potential emission of pipeline material and take appropriate safety precautions.
Always wear suitable protection when dealing with hazardous pipeline materials. Handle
valves, which have been removed from service with suitable protection for any potential
pipeline material in the valve.

Inspection

Your BAW Butterfly Valve has been packaged to provide protection during shipment, however, it can be
damaged in transport. Carefully inspect the unit for damage upon arrival and file a claim with the carrier
if damage is apparent.

Parts

Recommended spare parts are listed on the assembly drawing. These parts should be stocked to
minimize downtime.

Order parts from your local DeZURIK sales representative, or directly from DeZURIK. When ordering
parts, please include the 7-digit part number and 4-digit revision number (example: 9999999R000)
located on the data plate attached to the valve assembly. Also include the part name, the assembly
drawing number, the balloon number and the quantity stated on the assembly drawing.

DeZURIK Service

DeZURIK service personnel are available to install, maintain and repair all DeZURIK products.
DeZURIK also offers customized training programs and consultation services.

For more information, contact your local DeZURIK sales representative or visit our website at
www.dezurik.com.

D10386 © 2013 DeZURIK, Inc.
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DeZURIK
3-20” BAW AWWA Butterfly Valves

Description

The 3-20” BAW AWWA Butterfly Valve is a resilient seated bi-directional valve that meets all class 150
requirements of ANSI/AWWA standard C504. Flanged and mechanical joints are offered. Pressure and
temperature ratings are shown on the valve data plate

Handling

Lifting the valve improperly may damage it. Do not fasten lifting devices to the actuator, disc or through
the seat opening in the body. Lift the valve with slings, chains or cables fastened around the valve
body, or fastened to bolts or rods through bolt holes in the flanges.

Maintenance

This valve is assembled using standard SAE fasteners. To service this valve, you should have a full set
of combination wrenches, flat tipped screwdrivers, Allen wrenches, a torque wrench, sockets, chisels, a
hooked tool for removing the packing and a dead blow hammer.

Lubrication

The valve is lubricated at the factory, and does not require routine lubrication. When installing valve or if
maintenance is required, refer to the appropriate sections for lubrication requirements and use an
NSF 61 approved lubricant (such as Dow Corning 111 or Phoenix 505).

Refer to the actuator instructions for actuator lubrication requirements.

Fusion/Powder Coated Valves

A CAUTION!

Valves with fusion/powder coated exterior paint require flat washers to be installed
under the flange nuts when installing the valve to the pipeline flange to prevent the
paint from cracking or chipping.

D10386 Page 4 August 2013
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DeZURIK
3-20” BAW AWWA Butterfly Valves

Installation
Mount the actuator on the valve before installation. For a DeZURIK actuator, see actuator instructions.
For other actuators:

e On valves with non-adjustable packing, the actuator interface must include a retaining plate for
the packing.

¢ On valves with adjustable packing, the actuator interface must provide clearance for the packing
gland and access for packing adjustment. Dimensional requirements are shown on the
installation drawing for the valve.

Lifting the valve improperly may damage it. Do not fasten lifting devices to the actuator, disc or through
the seat opening in the body. Lift the valve with slings, chains or cables fastened around the valve
body, or fastened to bolts or rods through bolt holes in the flanges.

Refer to the installation drawing for dimensions and to identify components.

Requirements

A CAUTION!

PVC pipe that does not meet AWWA standards may damage the valve. If PVC pipe is
used with mechanical joint valves, the pipe O.D. must comply with AWWA C905-97,
Table 2 "PVC PIPE WITH CAST IRON PIPE EQUIVALENT O.D.’S.”

¢ Flanged connections require mating flanges that comply with ASME/ ANSI B16.1 Class 125 or
Class 150. Flange gaskets are also required.

e Mechanical joints must comply with ANSI/AWWA C111/A21.11.

e Toreduce the effects of downstream disturbances, install the valve at least the distance of eight
pipe diameters downstream from the closest elbow or pump.

e |[f possible, install the valve with the shaft horizontal to provide self-cleaning action.

August 2013 Page 5 D10386
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DeZURIK

3-20” BAW AWWA Butterfly Valves

Installation (Continued)

Installing Valves using Class 200 PVC

When installing valves with mechanical joint ends on Class 200 (DR 14 or higher) PVC pipe, call
DeZURIK customer service if you have any problems or questions with this procedure

1. Chamfer the ID of the pipe as shown in Table A to provide clearance for the valve disc.

Table A: Chamfer Requirements

Valve Pipe . Plpe_ Chamfer Chamf.e ' Min. Chamfer
Size Pressure Dimension Seat Side Opposite Chamfer Anale
Class Ratio Seat Dia. (in) 9

4 200 14

6 200 14 No No N/A N/A

8 200 14

10 200 14 Yes No 9.62” 30°

12 200 14 Yes No 11.75” 30°
200 21 Yes No 13.75” 30°

14 235 18 Yes No 13.88” 30°
305 14 Yes Yes 14.00” 30°
165 25

No No N/A N/A

200 21

16
235 18 Yes No 15.68” 30°
305 14 Yes Yes 15.88” 30°
165 25 VA

No No

200 21 N/A

18
235 18 Yes No 17.38” 30°
305 14 Yes Yes 17.50” 30°
165 25 Yes Yes 41.50” 20°

20 200 21 Yes No 19.56” 30°
305 18 Yes No 19.56” 30°

*Call DeZURIK customer service if you have any questions on this procedure.
2. Cycle the valve for three full open—close cycles to ensure disc fully clears the pipe.
D10386 Page 6 August 2013
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DeZURIK
3-20” BAW AWWA Butterfly Valves

Installation (Continued)

Installing All Valves

1. Thoroughly clean the pipeline, valve and flanges of all debris, which could damage the seat,
disc or bearings.

2. Open the valve, clean the seat and sealing edge of the disc, then apply a paint-like coating of an
NSF 61 approved lubricant (such as Dow Corning 111 or Phoenix 505) to the seat.

3. Close the valve and tighten the bolts evenly in a crisscross pattern.

Note: Ensure the pipeline, valve and flanges are properly aligned. Do not use the valve to force the pipeline into
position.

Due to varying conditions during shipment, storage, handling and installation, it is recommended that
each valve be tested while the valve is accessible in the pipeline.

Operation

Turning the valve shaft clockwise closes the valve. The valve is fully closed when the disc is centered
on the seat; valve is fully open when the disc is 90 ° counterclockwise from the closed position.

Disc Position Indicator

The indicator notch on top of the valve shaft corresponds with the seat side of the disc. The location of
the indicator notch is shown in Figure 1.

Notch on top of shaft Notch on top of shaft
/indicates disc position /indicates disc position
/0 [s)
O @ (o}
o O,
[ N 2 |
3-12" Valves 14-20" Valves

Figure 1—Disc Indicator Location

Position Stops

The valve actuator is connected to the valve shaft and positions the disc at the open, closed or
intermediate positions. Installed DeZURIK actuators come with the position stops pre-adjusted. For
other actuators, refer to actuator instructions to adjust the position stops.

August 2013 Page 7 D10386
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DeZURIK
3-20” BAW AWWA Butterfly Valves

Drawings

Used only with optional adjustable packing

Gland (A25)
Screw (A26)
Washer (A27)

Female Packing Adaptor (A8)
Packing V-rings (A8)
Male Packing Adaptor (A8)

\ Key (A6)

Sizes 3-16" shaft (Ab) shown;
/ Sizes 18" and 20" have Upper Shaft (A5)
J and Lower Shaft {A11)

Upper Bearing (A7)

Body (A1)

Disc (A2)

Pin (A4)
Set Screw (A10)
Sizes 14-20"

Torque Plug (A10)
Sizes 3-12"

)
\—/
Set Screw (A12)
/ Sizes 18" and 20"
Lower Bearing (A32

Plug (A16)

\
\
\

Figure 2—Disassembled 3-20" BAW AWWA Butterfly Valve

D10386 Page 8 August 2013
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DeZURIK

3-20” BAW AWWA Butterfly Valves

Drawings (Continued)

Section A-A
Sizes 3-12"

Packing (A8)

Body (A1)

Upper Bearing (A7) ——|

Torque Plug (A10)

Shaft (A5)

Disc (A2)

Key (A6) \

Pin (A4)

Shaft (A5)

Disc (A2)

Section A-A
Sizes 14-20"

Key (A6)

Packing (A8)

Body (A1)
Upper Bearing (A7)

Upper Shaft (Ab)

>~

NN\

Disc (A2) ™~

Lower Bearing (A32-)-/

Shaft (A5)— T

AT HITIH IINKR \\\\%
\\

NN

Plug (A16)

Lower Shaft (A11)

Lower Bearing (A32)
Plug (A16)

Sizes 3-16"

Disc (A2) — T |

4
:

[ . .)ﬂ_‘

Flanged
End Connection

Set Screw (A12

L o
e

T

Mechanical-Joint
End Connection

View B-B
Sizes 18 & 20"

| S —

[

"

—/

NN
\J \N

Sizes 18 & 20"

Figure 3—Assembled 3-20" BAW AWWA Butterfly Valve

August 2013
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DeZURIK
3-20” BAW AWWA Butterfly Valves

Adjusting Packing
See Figure 2 to identify parts.

Valves without Packing Gland

A WARNING!

Removing the valve while the pipeline is under pressure can cause personal injury or
equipment damage. Relieve pipeline pressure before removing the valve.

1. Relieve the pressure in the pipeline and close the valve.

A WARNING!

Accidental operation of power actuator can cause personal injury or equipment damage.
Disconnect and lock out power to actuator before servicing.

2. If the actuator is powered, disconnect and lock out the pneumatic, hydraulic or electrical power
to prevent accidental operation of the actuator.

3. Remove the actuator (and adapter, if included) from the valve.

Slide spacers down the valve shaft so that they protrude 1/32—1/16" above the body.

Note: Spacers can be Garlock style 7857/260 rock hard rubber; Grade A, D or E Bronze; or 316 stainless steel.
5. Replace the actuator on the valve.

If packing continues to leak, replace the packing.

Valves with Packing Gland

If the packing leaks on valves with a packing gland, tighten the packing gland nuts just enough to stop
the leak; over-tightening will cause excessive operating torques and premature packing wear. If the
leak cannot be stopped by tightening the packing nuts, replace the packing.

D10386 Page 10 August 2013



DeZURIK
3-20” BAW AWWA Butterfly Valves

Replacing Packing

Valves without Packing Gland

A WARNING!

Removing the valve while the pipeline is under pressure can cause personal injury or
equipment damage. Relieve pipeline pressure before removing the valve.

1. Relieve the pressure in the pipeline and close the valve.

A WARNING!

Accidental operation of power actuator can cause personal injury or equipment
damage. Disconnect and lock out power to actuator before servicing.

2. If the actuator is powered, disconnect and lock out the pneumatic, hydraulic, or electrical power
to prevent accidental operation of the actuator.

Remove the actuator (and adaptor if included) from the valve
4. Remove all of the packing rings (A8) from the packing chamber with a hooked tool.

Apply a paint-like coat of an NSF 61 approved lubricant (such as Dow Corning 111 or Phoenix
505) to the inside and outside diameters of the new packing, then install the new packing one
ring at a time.

Note: Start each chevron ring into the packing chamber at a slight angle and push each ring carefully into position
so that the sealing lips do not bend mover. Push the packing firmly into place. Do not use a sharp or pointed tool.

6. Replace the actuator adaptor (if included) and the actuator on the valve.

Valves with Packing Gland

A WARNING!

Removing the valve while the pipeline is under pressure can cause personal injury or
equipment damage. Relieve pipeline pressure before removing the valve.

1. Relieve the pressure in the pipeline and close the valve.

A WARNING!

Accidental operation of power actuator can cause personal injury or equipment
damage. Disconnect and lock out power to actuator before servicing.

2. If the actuator is powered, disconnect and lock out the pneumatic, hydraulic, or electrical power
to prevent accidental operation of the actuator.

Replacing Packing (Continued)
3. Remove the actuator (and adaptor if included) from the valve.

August 2013 Page 11 D10386
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DeZURIK

3-20” BAW AWWA Butterfly Valves

4. Remove the two screws (A26) and the gland (A25).

5. Pull all of the packing rings (A8) from the packing chamber with a hooked tool.

6. Apply a paint-like coat of an NSF 61 approved lubricant (such as Dow Corning 111 or Phoenix
505) to the inside and outside diameters of the new packing, then install the new packing one
ring at a time.

Note: Start each chevron ring into the packing chamber at a slight angle and push each ring carefully into position
so that the sealing lips do not bend over. Push the packing firmly into place. Do not use a sharp or pointed tool.

7. Replace the gland (A25), the two screws (A26) and washers (A27).

8. Tighten the screws in a criss-cross pattern until finger-tight, plus V2 turn.

9. Replace the actuator adaptor (if included) and the actuator on the valve.

10. Pressurize the valve and check for leaks.

11. If packing leaks, tighten the two adjustment screws (A26) on the packing gland. Tighten the
screws evenly and gently, just enough to stop the leakage. Over-tightening will cause excessive
operating torque and will decrease the life of the packing.

12. If the actuator is a powered actuator, reconnect power to the actuator.

Removing Valve

Lifting

the valve improperly may damage it. Do not fasten lifting devices to the actuator, disc or through

the seat opening in the body. Lift the valve with slings, chains or cables fastened around the valve body
or fastened to bolts or rods through bolt holes in the flanges.

1.

A WARNING!

Removing the valve while the pipeline is under pressure can cause personal injury or
equipment damage. Relieve pipeline pressure before removing the valve.

Relieve pipeline pressure and drain the section near the valve and close the valve.

A WARNING!

Accidental operation of power actuator can cause personal injury or equipment
damage. Disconnect and lock out power to actuator before servicing.

2.

3.

If the actuator is powered, disconnect and lock out the pneumatic, hydraulic or electrical power
to the actuator.

Support the valve assembly, remove the flange bolts or mechanical joint connections then
remove the valve from the pipeline.
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Disassembling Valve

Before disassembly, remove the valve from the pipe line, open the valve and remove actuator (and
adapter, if included) from the valve. See the “REMOVING VALVE” section. See Figures 1 and 2 for
component identification.

Removing the Disc/Shaft from Body

1.
2.
3.

If the valve has packing gland, remove the two screws (A26), and the gland (A25).
Remove the plug (A16) from the bottom of the valve.

Remove the disc-to-shaft assembly:

e On sizes 3—12", remove the torque plug (A10).

® On sizes 14-20", remove the set screw (A10) and drive out the pin (A4) from the side opposite the set
screw with a hammer and punch. Do not damage the shaft with the punch.

e Onsizes 18 and 20", also remove the lower set screw (A12).
Remove the shaft from the valve body:

® On sizes 3-16", push the bottom end of the shaft (A5) and carefully remove the shaft from the top of
the body.

e On sizes 18 and 20", turn a threaded fastener into the threaded hole on the lower shaft (A11). Using
the threaded fastener, carefully remove the shaft from the body.

Remove the disc (A2) from the side of the body opposite seating side.

Reassembling Valve

1.

Block the body (A1) in a horizontal position with the seat facing down.
Note: Provide clearance for the disc above and below the seat opening.

Apply a paint-like coating of an NSF 61 approved lubricant (such as Dow Corning 111 or
Phoenix 505) to the two flat pads near the holes for the shaft.

Holding the disc (A2) in a vertical “OPEN” position, with the shaft connection toward the top of
the body, insert the disc into the seat opening in the body and align the shaft holes in the disc
with the shaft holes in the body.

Insert the shaft into the body and disc:

e On sizes 3—16", insert the shaft (A5) into the top of the body, through the disc and into the
bottom of the body. Insert the shaft carefully so that the body bearings (A7 and A32) are not
damaged or moved out of position.

e Onsizes 18 and 20", insert the upper shaft (A5) through the top of the body and into the top
of the disc. Insert the shaft carefully so that the upper body bearing (A7) is not damaged or
moved out of position. Align and center the flat on the shaft with the tapped hole in the disc.
Insert the lower shaft (A11) though the bottom of the body and into the bottom of the disc.
Insert the shaft carefully so that the lower body bearing (A32) is not damaged or moved out
of position. Align and center the hole in the lower shaft with the tapped hole in the disc.
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Reassembling Valve (Continued)

5. Connect the disc to the shaft:

e Onsizes 3—12", align and center the flat on the shaft with the tapped hole in the disc. See
Figure 4. On sizes 3—6", apply one bead of Loctite 242 along half the depth of the threads
tapped hole; on sizes 8—12", apply two beads, on opposite sides. Apply one bead to the
threads of the torque plug (A10) and screw the torque plug into the disc and tighten to the
torque shown in Table B.

Table B Plug Torque

Valve Torque, Torque Plug (A10)
Size Ft. Lbs.
3 13+/-2 Shaft (A5)
4 20 +/-2
6 60+/-5
8 85+/-5 Disc (A2)
10 130+/-5
Figure 4 - Disc-to-Shaft
12 190+/5 Connection on 3-12"
e On sizes 14-16", align and center the Set Screw (A10

flat on the shaft with the tapped hole in
the disc. Insert the pin (A4) into the
mating hole in the disc (A2) so that the
flat on the pin is centered on the flat on
the shaft. Tap the pin firmly into
position with a hammer and punch until
the hammer bounces back when the
pin is struck. Apply one bead of
Loctite242 to the threads of set screw
(A10) and one bead along half the :  Nicrta.
depth of the threads in the tapped hole Fé%ur:'ﬁeiﬁc?;s:nt?ﬁggﬂ
above the pin. Tighten the set screw to

7515 ft. Ibs. See Figure 5.

Shaft (Ab)

Pin (A4) Disc (A2)
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Reassembling Valve (Continued)

e Onsizes 18 and 20", align and center the flat on the shaft
with the tapped hole in the disc. Insert the pin (A4) into
the mating hole in the disc (A2) so that the flat on the pin
is centered on the flat on the shaft. Tap the pin firmly into
position with a hammer and punch until the hammer
bounces back when the pin is struck. Apply one bead of Figure 6—Lower Set Screw
Loctite 242 to the threads of the set screw (A10) and one Detail 18” & 20~
bead along half the depth of the threads in the tapped
hole above the pin. Tighten the set screw to 12545 ft. Ibs.

See Figure 5. Apply one bead of Loctite 242 to the
threads of set screw (A12) and one bead along half the
depth of the threads in the threaded hole near the bottom
of the disc (A2). Thread the set screw into the disc and
into the blind hole in the lower shaft (A11) and tighten to
1312 ft. Ibs. See Figure 6.

Set Screw (A12

6. Apply PTFE pipe sealant to the threads of plug (A16) and tighten the plug securely in the
threaded hole in the bottom of the body.

7. If the valve has a packing gland, mount the gland (A25) with the two screws (A26) and
washers(A27). Tighten the screws evenly and finger-tight, plus 1/2 turn.

8. Mount the actuator (and adapter, if included) to the valve.

Replacing Bearings
1. To replace bearing, disassemble the valve as instructed in the "disassembling valve" section.
2. Remove the bearings from the upper and lower journals in the valve body.

Note: If PFTE or Darcon bearings are used, fabricate a sleeve the same size as the bearing OD; insert
the sleeve into the bearing, and push the bearing out of the journal.

Thoroughly clean the journals before inserting new bearings.

4. Form new bearings into cylindrical shape and insert bearings into the journals until they stop
against the rubber seat ring or are 1/8" away from the body opening.

Note: For 3-8" valves, warm the bearing to 350°F (177°C) before forming into the cylindrical shape to
avoid crimping the bearing material.

5. For PFTE or Darcon bearings, apply a layer of Loctite to the outside surface of bearing, then use
sleeve to push it into the journal until its stops against the body step.

6. Reassemble the valve as described in the "reassembling valve" section.
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Troubleshooting

Condition

Possible Cause

Corrective Action

Packing leaks.

Packing is loose.

Adjust packing
See “Packing Adjustment.”

Packing is worn.

Replace Packing.
See “Packing Replacement.”

Valve leaks when closed.

Closed position stop is set
incorrectly.

Adjust closed position stop

Seat is worn or Damaged.

Replace valve.

Sealing edge of disc is worn or
damaged.

Replace disc.

Valve does not fully close.

Object is wedged between seat
and disc.

Fully open valve to
remove object.

Closed position stop is not set
correctly.

Adjust closed position stop.

Valve does not fully open.

Open position stop is not
adjusted correctly.

Adjust open position stop.

Opening and/or closing torque is
excessive.

Bearings, shaft, disc and/or seat
are dirty or worn.

Clean or replace dirty or worn
component(s).

Shaft is bent.

Replace shaft.

Packing gland screws are over-
tightened.

Loosen screws and replace
packing if needed.
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Guarantee

Products, auxiliaries and parts thereof of DeZURIK, Inc. manufaciure are warranted lo the original purchaser for a period of twenty-four (24)
months from date of shipment from factory, against defective workmanship and material, but only if properly installed, operated and serviced
In accordance with DeZURIK, Inc. recommendations. Repair or replacement, at our option, for items of DeZURIK, Inc. manufacture will be
made free of charge, (FOB) our facilily with removal, transportation and instzallation at your cost, if praved to be defective within such time,
and this is your sole remedy with respect to such products. Equipment or parts manufactured by others but furnished by DeZURIK, Inc. will
be repaired or replaced, but only to the extent provided in and honored by the original manufacturers warranty to DeZURIK, Inc., in each
case subject to the limitations contained therein. No claim for transportation, labor or special or consequential damages or any other loss,
cost or damage shall be allowed. You shall be solely responsible for determining suitability for use and in no event shall DeZURIK, Inc. be
liable in this respect. DeZURIK, Inc. does not guarantee resistance to carrosion, erosion, abrasion or other sources of failure, nor does
DeZURIK, Inc. guarantee a minimum length of service. Your failure to give written notice to us of any alleged defect under this warranty
within twenly (20) days of its discovery, or altempts by someone other than DeZURIK, Inc. or its authorized representatives to remedy the
alleged defects therein, or failure to return product or parts for repair or replacement as herein provided, or failure to install and operate said
products and parts according to instructions furnished by DeZURIK, Inc., or misuse, modification, abuse or alteration of such product,
accident, fire, flood or other Act of God, or failure ta pay entire contract price when due shall be a waiver by you of all rights under this

warranty,

The foregoing guarantee shall be null and void if, after shipment from our factory, the item is modified in any way or a component of another
manufacturer, such as but not limited to, an actuator is attached to the item by anyone other than DeZURIK, Inc. Factory Service personnel.
All orders accepted shall be deemed accepted subject to this limited warranty, which shall be exclusive of any other or previous Warranty,
and this shall be the only effective guarantee or warranty binding on DeZURIK, Inc., despite anything to the contrary conlained in the
purchase order or represented by any agent or employee of DeZURIK, Inc., in writing or otherwise, notwithstanding, including but not limited
to implied warranties.

THE FOREGOING REPAIR AND REPLACEMENT OBLIGATIONS ARE IN LIEU OF ALL OTHER WARRANTIES, OBLIGATIONS AND
LIABILITIES, INCLUDING ALL WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE OR OF MERCHANTABILITY OR
OTHERWISE, EXPRESSED OR IMPLIED IN FACT OR BY LAW, AND STATE DEZURIK, INC,'S ENTIRE AND EXCLUSIVE LIABILITY
AND YOUR EXCLUSIVE REMEDY FOR ANY CLAIM IN CONNECTION WITH THE SALE AND FURNISHING OF SERVICES, GOODS
OR PARTS, THEIR DESIGN, SUITABILITY FOR USE, INSTALLATION OR OPERATIONS.

Limitation of liability

LIMITATION OF LIABILITY: IN NO EVENT SHALL DEZURIK, INC. BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL OR
CONSEQUENTIAL DAMAGES WHATSOEVER, AND DEZURIK, INC.'S LIABILITY, UNDER NO CIRCUMSTANCES, WILL EXCEED THE
CONTRACT PRICE FOR THE GOODS AND/OR SERVICES FOR WHICH LIABILITY IS CLAIMED. ANY ACTION BY YOU FOR BREACH

OF CONTRACT MUST BE COMMENCED WITHIN 12 MONTHS AFTER THE DATE OF SALE.

Sales and Service
For information about our worldwide locations, approvals, certifications and local representative:
Web site: www.dezurik.com  E-Mail: info@dezurik.com

() DeZURIK

APG) | wiLLAmETTE

250 Riverside Ave. N., Sartell, MN 56377 e Phone: 320-259-2000 e Fax: 320-259-2227

DeZURIK, Inc. reserves the right to incorporate our latest design and material changes without notice or obligation.
Design features, materials of construction and dimensional data, as described in this mapual, are provided for your information only
and should not be relfed upon unless confirmed in writing by DeZURIK, Inc. Certified drawings are available upon request.

Printed in U.S.A.
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