DLJ Epoxy Coated Cast Iron Turbine Meters
200T, 250T, 300T, 400T, 600T, 800T

Description

Operation DLJ Turbine Melers are horizontal
Woltman type water meters designed for
installation where occasicnal low and moderate
to high sustained flows are demanded. Water
flow drives a vertical impeller in direct proportion
to the quantity of water passing through the
meter. impeller revolutions are transferred to the
regisler assembly through a reduction gear and
magnetic drive,

Compliance The DLJ Turbine Meters comply
with AWWA C701 and 1SO 4064 Class B
standards.

Installation The meler must be installed in a
clean pipeline, free of any foreign materials,
Install the meter with direction of flow as
indicated by the arrow casl into the meter body.
You can install the meter vertically or horizontally
and the registers are fully revolvable for ease of
reading. It is recommended to strain the incoming
waler to prevent foreign debris damage and to
reduce the effects of water furbulence.

Application The DLJ Cold Water Turbine
Meters are for use only with cold water up to 120
degrees F (50 degrees C)

Construction The meter consists of a fully
epoxy coated cast iron main case with the flow
direction cast into it and a removable measuring
etement for easy maintenance.

watermeters.com

the first and still the best online source for
water meters
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DLJ Epoxy Coated Cast Iron Turbine Meters
200T, 250T, 300T, 400T, 600T, 800T

Direct Read Register The register is
contained in a hermetically sealed nylon
casing with a Smm {empered glass lens.
The totalizer wheels are large and easy
to read and the sweep hands are offset
on seperate 10 gallon and 100 gallon
regisier wheels. The large black spinning
trickle indicator is excellent for leak
detection. Each register clearly show's
it's applicable meter size.

Maintenance The
register/measuring assembly is
~sily removable and
aceable if needed, and
\.___ssn't require taking the
meter off line.

Pulse Output The DLJ line is available with a dry contact reed

switch pulse outputl. This requires external DC power, 4 watts, 30vDC

maximum. Contact closure is 1 pulse per 100 gallons on the 2 - 3"
Turbines and 1 pulse per 1000 gallons on the 4 - 8" Turbines

Connections The DLJ Turbine Meters are
available with standard Class 150ib ANSI flanges (4
boltin 2,2 1/2" and 3", B bolt in 4, 6 and 8").
Companion Flange sets in Cast Iron or PVYC and
Uni-Flanges are available for ease of connection.

Magnetic Drive The

magnetic drive design

eliminates all miscouplings
associated with conventional
right angle drives. Excess
forque is eliminated in the
encased undergear assembly,
ensuring constant magnet

coupling.
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Off-Axis-NOTE-DET-8

Stacking Shipping Containers on Land
for an Off-Axis Detector

J. Cooper, J. Kilmer, B. Wands
Fermi National Accelerator Laboratory, Batavia, IL 60510

(May 29, 2003)

Introduction

Fig. 1 shows a typical International Standards Organization (ISO) Series 1
shipping container.
corner fitting

corner post

corner post

Figure 1. 1SO Series 1 Shipping Container

These containers are designed to make vertical contact with each other through
discrete comner fittings; when stacked, all vertical force is transferred through these
fittings, in turn loading the corner posts, and not the walls, of the container. The number
of containers which can be stacked on each other is determined by the strength of the
corner posts.

1SO Standard 1496"" states that the corner posts of 1SO Series | containers
should be tested to a load of 86,400 kg (190,480 lbs). This 1s the load applied to the posts
of the bottom container in an 8-on-1 stack of 24,000 kg (gross weight) containers,



multiplied by a factor of 1.8. This extra factor is used to take into account “conditions
aboard ship and the relative eccentricities between superimposed containers.”  The
“conditions aboard ship” were derived from a 1964 study of maximurm acceleration
values under the worst sea and wind conditions.”

Calculating the safe stacking height for loaded containers on land requires some

understanding of the comer posts, their material properties, possible failure modes, and
what constitutes an adequate factor of safety.

Corner Post Geometry and Compressive Lead-Bearing Capacity

Corner post steels typically correspond to the specification ASTM A-572, witha
yield stress of 47,000 psi, and an ultimate stress of 70,000 psi. This is a low alloy
columbium or vanadium steel commonly used for high-strength steel weldments, such as
bridges. The load-bearing characteristics of corners posts are complex, because in a
walled container the posts receive substantial lateral stability, and compressive cross
sectional area, from the participation of the walls and doors.

The corner post can fail in two ways: The first is collapse, or buckling. This
occurs in a slender column when the compressive load reaches a critical load P, which is
so large that the column can no longer recover from small lateral displacements along its
length. The result is sudden and catastrophic loss of stiffness, and gross deformation of
the column and its attached material.

A second type of failure can occur if the compressive load Peomp €xceeds the value

SyA, where S, is the yield stress of the material, and A is the cross sectional area of the
post. Even a column which is stable against buckling failure can fail from compressive
yielding. Failures of this type are rare for columns, since the yielding will tend to
produce larger cross sectional area through plastic deformation, and eventually become
self-limiting. This self-limit may not be reached before even a very short column
becomes unstable, however, resulting 1n a type of collapse that is characterized by large
amounts of plastic deformation.

The most likely failure mode, given the substantial lateral constraint oftered by
the walls, is probably a combination of collapse and gross yielding, a type of failure
referred 10 as elastic/plastic collapse.

The calculation of collapse (buckling) loads for long, slender steel columns uses
the Euler equation:

P.. = kn"El/L*

where P, = critical (collapse) load
E = modulus of elasticity of steel = 30e6 psi
I= minimum moment of inertia of section
L = length of column
k = factor for end rotational restraint (theoretical range from 1-4)

(3]



For the corner posts, the degree of end rotational restraint is difficult to quantify. The
top, bottom, and side rails will serve to provide substantial restraint, and even the corner
fitting contact of the loading container above a corner post will tend to limit rotation.
Therefore, a k factor of 2 is chosen for calculating the estimates of collapse load.”’ This
is less than the complete rotationat restraint (k = 4), but greater than free rotation (k = 1).

In addition o resisting collapse, the corner post must also work at a compressive
stress that is below the yield of the material. Corner posts will yicld at a stress of 47,000
psi. Therefore, the minimum cross sectional area for resisting the comer post loads is A =
190,840/47,000 = 4.05 in”.

While the minimum performance of a corner post is standardized via ISQO, the
actual geometry of the post is not. Manufacturers have explored many different designs
for many different types of containers, all of which will pass the 1SO test load of 86,400
kg or 190,840 pounds. Figure 2 shows the most common corner post cross-sections at
the door and walled ends of a Series 1 container. These posts are made of 6mm thick
pressed steel shapes welded together along the length of the post. In the case of the door
end post, a piece of hot rolled channel 113 x 40 x 10 mm is welded to the 6mm plate.
Both posts in Figure 2 have adequate cross sectional area from the standpoint of
compressive stress. However, the Door End post (a), has a collapse load which is less
than the load required by the ISO standard, and therefore must rely on interaction with
the walls and doors of the container to produce the necessary load-bearing capacity.

area=3.7 in’ area=5.7 in’

Loin = 2.7 in* Lot = 11.3 in®

P, =175,000 lbs P =725,000 tbs

P eoemp = 267,900 Ibs Peamp = 267,900 s

(a) Corner Post at Door End (b) Corner Post at Walled End

Figure 2. Corner Post Cross Sections — Properties and
Load Capacities without Wall/Door Participation



The effect of participation of the walls and doors is illustrated in Fig. 3 The profile of Fig.
2(a) has been used with a 3-inch wide strip of adjacent container sidewall (3.6 mm thick)
and a 2-inch wide strip of door panel (2 mm thick), to form a column of considerably
higher strength than the profile of Fig. 2(a) alone. The cross section shown, with walls,
has a critical load of approximately 252,000 1bs, which is well above the 175,000 lbs of
the comer post alone, and well above the 190,480 lbs required by the ISO Standard.

These calculations show that the door is an important part of the load path under
stacking, providing additional cross-sectional area for compression and stability. The
door also acts as a sheer wall, preventing the parallelogram deformation of the end
referred to as “‘racking” or “sidesway.” For these reasons, in commercial practice, the
doors on a container within a stack are presumably never opened. This is not a constraint
on the way the containers are used in commerce, since only one container at a time is
foaded or unloaded at terminals, with stacking occurring only during transit.

P = 252,000 Ibs

area = 6.3 in®
Lo = 3.92 in*
P, = 252,000 lbs

Figure 3. Corner Post from Fig. 2(a) showing increase
in buckling strength due to participation of wall



Corner Fittings

The corner fittings shown in Figure | are an integral part of the load-bearing
column in the container. 1SO 1161-1984(E)* states “Comer fittings for Series 1 freight
containers shall be capable of withstanding the loads calculated in accordance with the
requirements of [ISO 1496/1 for Series | containers.” This means that the bottom corner
fitting of the bottom container in a stack must withstand the weight of the containers
stacked above it, plus the weight of the bottom container itself. The maximum load
which a single corner fitting must take is then

Pt = 190,480 + (52,800/4) = 203,680 lbs
A typical corner fitting is shown in Fig. 4.. The cross sectional area of this fitting is
shown in Fig. 5. The total cross sectional area available for compression is 10.15 in”.

This results in an average compressive stress under maximum load of 20,067 psi.

Corner fittings are typically cast and machined from A-216 steel, which has a minimum
specified yield stress of 40,000 psi. Therefore, under maximum load, a corner fitting of
the cross section shown below operates with a safety factor on yield of nearly 2.0

area =10.15 in’

———— {3in T

Figure 4. Corner Fitting Figure 5. Fitting Cross Section



Safety Factor for Stacking Containers on Land

A safety factor for the corner posts in the bottom conitainer of a stack can be
defined as
SF = Fep.rait/ Fep-act

where SF = safety factor
Fep-act = actual operating load on corner post
Fep-rait = failure load of corner post

The ISO Standard, however, does not define a force Fep.pi; rather, it specifies the load
that each corner post must withstand without failure. In this sense, the specified load is a
proofload, Fey por, Which is simply a load which each corner post must be shown
capable of resisting. For the purposes of calculating a safety factor, the specified test
load can be thought of as an absolute lower limit on the failure load. Any safety factor
calculated with Fep.fil = Fep_proor Will be smaller than the actual safety factor, since Fep proor
is always smaller than Fep.gar .

Using the expression above, the safety factor of an 8-on-1 stack of containers on
land is at least 1.8 . Safety factors in engineering commonly range from 1.25 to 2.0 or
greater, depending on the amount of confidence the designer has in material performance
and load characterization. The AISC Steel Construction Code®™, for example, uses a
safety factor of 2 for column loading; however, conservative design in civil structures is
necessary because there is typically no load-testing of the parts; they are designed,
manufactured, and set in place with only the calculation and fabrication standards serving
as proof of merit. Aircraft design, however, uses safety factors closer to 1.25, due to the
great penalties incurred by excess weight. The extremely rigorous materials and testing
programs common in the aviation industry justify these smaller safety factors.

Because the corner posts of all containers are known to have been tested to the
load stipulated by ISO 1496 with no failures occurring at a load that is less than the test
load, a safety factor of about 1.5 is adequate for a stack of containers on land. Table |
shows the safety factor on the corner post loading of the bottom container in a stack, for
stacks of various heights. This table is based on the application of the equation for safety
factor, with Fep.tuit = Fepproor = 190,480 Ibs, and containers of 52,910 Ibs gross weight:

Table 1. Safety Factors on Land for Various Stack Heights on Land
with Container Corner Post Capacity of 190,480 1bs (86,400 kg)

Number of Containers . Safety Factor on Corner
Stacked on One P e t-.‘Post Loading
8 9 1.80
9 10 1.60
10 11 1.44
11 12 1.31

The table shows that we can stack 9-on-1 on land, and maintain a safety factor of greater
than 1.5.




Possible Modifications

For a final detector design, good engineering practice would require that the
corner posts of several containers be loaded to failure to more precisely determine Fep g,
from which more accurate stacking safety factors could be calculated. Some advantage
might be taken of the fact that while Fep.pi is not known, it is certainly higher than
190,480 1bs (86,400 kg). If the measured failure load is just 4% higher than the test
(proof) load, the safety factor on a 10-on-1 stack becomes 1.5, and stacking to that height
becomes defensible.

Some vendors advertise containers with a higher capacity than the 1SO Series 1
standard, and advantage could be taken of the greater payload, as well as the higher post
strength, in configuring the detector array. The typical higher post rating quoted is
214,290 lbs (97,400 kg), allowing exactly 9 on 1 stacking of 52,910 Ib (24,000 kg)
containers at sea and therefore allowing 10 on 1 on land with a safety factor of
(9/8)*(1.44)=1.62.

Similarly, if the Off-Axis detector density is small enough that our standard gross
weight container is less than 52,910 lbs (24,000 kg), then even higher stacks could be
supported. Table 11 shows the stack heights possible when the higher strength containers
are used. A container volume of 33.2 m” is assumed with a tare weight of 2,250 kg and
four different detector gross weights of 22,150 kg, 24,000 kg, 26,000 kg and 30,480 kg.
The 30,480 kg number is the vendor quoted maximum gross weight for the higher
strength containers. Comparing Tables I and II shows that the higher strength posts lead
to the same height stacks as the lower strength posts for containers of density 0.75 gm/cc
vs. 0.66 gm/ce.

Table II. Stack Heights on Land forVarious Detector Densities
with Container Corner Post Capacity of 214,290 lbs (97,400 kg)

Safety Factor on Corner Post Loading

Number of | Total

Containers | Height with payload with payload with payload with payload

Stacked on | of Stack | density = density = density = density =

One (m) 0.60 g/ec 0.66 g/ce 0.75 g/ce 0.85 g/ce
{22,150 kg gross) (24,000 kg gross) (27,150 kg gross) | (30,480 kg gross)

8onl 23.3 2.20 2.03 1.80 1.60
9onl 259 1.95 1.80 1.59 1.42
100on i 28.5 1.76 1.62 1.43 1.28
11onl 301 1.60 1.48 1.30 116




Conclusion

Stacking 1SO containers 10 high on land is reasonable, and stacks as high as 12
may be possible depending on the type of container purchased and on the loading of the
container with Off-Axis detector elements. For a final detector design, good engineering
practice would require that the corner posts of the selected containers be loaded to failure
to more accurately determine the safety factor of the stacked array.
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AGRI PRODUCTS

Efficient * Low Maintenance =

STANDARD FANS

Easy Installation

Canarm's Standard Fans follow a tradition of quality in design, materials and construction.

Features

s« Available in 8" to 36" sizes.

+ Single, two and variable speed models are avatlable.

» All fans use a totally enclosed, ball bearing motor with thermal overload protection.
 The motor mount is manufactured with heavy welded rods and has a powder

coated finish,

* The fan blades are wellbalanced, heavy gauge aluminum.
= The rugged stee! welded box housing has a durable powder coated finish.
» Alumninum louver shutters are supported by long life nylon bushings (30" and 36"

have PVC louvers).

o All fans are shipped completely assembled.

" General Information

Canarm's Standard Fans follow a tradition of quality in design, materials and
construction. All our Standard Fans are developed to be efficient and economically

priced. All variable speed Standard Fans use an energy efficient variable speed, dual

voltage motor and blade combination.

" To determine the proper Canarm Fan for your applications, use the foltowing formula.

Number of cubic feet in room / Number of minutes per air change =
Required C.F.M. Capacity

W **

A general office, {see chart) which requires an air change every ten minutes, would
! require the following fan capacity. If office is 100"x 40'x 10" =

40,000 cubic feet / 10 minutes per air change = 4000 Reguired C.F.M.

40,000 cubic feet

From the “Performance Data™ section on the back of this page, you would select a fan that is rated at 4000 C.F.M. at 1/8" S.P.

{Static Pressure)

Fan Selection Chart

Minutes per
Air Change

Minutes per
Alr Change

Application Application

Application

Minutes per
Air Change

Depariment Store
Dry Cleaning
Engine Room
Forge Room
Foundry
Garage
General Office
Gymnasium
Hospital
Hitchen
Laundry
Locker Room

Assembly Hall
Auditorium
Bakery
Barber Shop
Basement
Battery Room
Boiler Room
Bowling Alley
Church
Cocktail Bar
Cornidor
Dairy

#Eme-—nhmmmgu

Plating Roomn
Pressing Room
Projechion Booth
Restaurant
School

Summer Cooling
Store

Tavern

Toilet
Transformer Room
Warehouse
Welding Shop

O DT 00 S L &S U

Machine Shop

R [ W W00 TN W

Subiect to-Change without-notice.
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STANDARD FANS

Fan Dimensions
4 Mounting Holes  Senal Motk & Labei
375° _l')tamulcr i

f Propelier ."
t !

Fan
Auto A B

g 131410
100 | 1534 | 1O
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18 |2314 | 18
200 (2514 16
20 1291/4 | 16
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14 3/4°
16 3/4°
18 3/4°
20 34"
2234
26 3/4°
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a0 |33
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Performance Data & Specificétions

Current Load
Airflow Capacity - CFM
Model | Fan |Motor Ogerali:n Fan RPM Amps — D:’l’amlllm
- - me
Nimber,| S8 | HE ) ebes @ 115v |[@230v o-sp. | 0" 1125 g
Thgh 1550 0.05 360 730
Low 1300] 045 300 110
: Figh 1550 1.2 290 570
sioB2 10|20 Two | TRR OSSO 07 e =
S12E1 Sogle 1750] 3.5 1,640 1,510
Rgh 1760 34 1,650 | 1. 1.520
S12€2 wa ]l ™ ow 1i50| 23 1090 930 7.31
: Ma 1625 1.650 1,510
SD12:EV varigble | o | 22 el o o 7.50
ST#E] Sngle 1740 36 % 7170 2, %o 1.% B.05
: Fgn 1740 3.8 31 2180 0 [T, ;7]
ahla ™o | ow 1170] 22 137 | 1350 1160 | = | 869
TIGE] Sngle 1780 37 T | 2.370 | 2. 2210 | 2060 | B.28
T oo | FED 17401737 [ 2| 2380 2290 | 2070 | BA4
Low 11}2 23 152 | 1,640 143 | - | 980 19'x 19"
: W 162 2370 2. 2.210 | 2,063 ;
SDIGEY Variable Mo 450 26 . 248 610 570 N 9,15
SIBTT Sngie 1700 a8 338 3200 |5, 3040 | 2.5%0 | 6.8
e = 1700 5.7 5 | L0035 T0A0 | 2,020 | 6.93
: — ﬁ 1140 | 31 - 250 | 2100 | 1. 1.820 = 7.56
- 1625 378 | 3,150 2980 | 2,850
SDIBFV variable [ ot o] 3.7 o 5 > | BO7
G20F] Singie 1735 | 48 322 | 3.420 [ 3.0 3,170 | 2,820 | 10.00
soors |20 113 [T o 1735 43 315 | 3,340 5180 | 2930 [ 10.20 23 %23
Low 1165| 26 190 | 2,300 1950 | - |1052
S024F1 173 | Gngle 1075| 4.3 370 s%o i 3,300 | 3.600 | 12.80
2 - M= TI00| 42 i 20| 5050 3810 | 4,300 | 132 27 2T
sh2aGv 1/2 | Variable Mia 310 200 650 o
SDS0GID | 30 | 172 | Snele 1075 46 | 23 | 600 | 5000 | 7. G000 | 5.000 | 11.5 3T %3T
SD3GGID| 36° | 1/2 | Gnge B50 | 60 | 30 | 660 | 12000 10,500 | 9,500 | 13.0 KRS

NOTE: RPM Min {Minimum) is determined when louvers are opened one inch

Note: Wind has a significant effect on exhaust fans. A 10 mph wind creates a 0.05" pressure against the fan. A 20 mph wind creates 0.20
pressure and 30 mph a 0.45" pressure, These pressures are i addition to the static pressure in the building. Wind blocks or hoods should be
included in all designs where fans will be subjected to winds above 10 mph.

i
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5882 g |1/20 Two 25 11°x11°
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Warranty

= 1 year on all components

CANARM LTD. - Corporate Office CANARM LTD, - USA Warehouse Arthur Manufacturing Facility
2157 Parkedale Ave., Brockville, ON 808 Commerce Park Drive #7686 Concession 16, RR 4 Arthur, ON
Canada KEV 5V6 Ogndensburg. New York, USA 13669 Canada NOG IAD
Tel: (613} 3425424 Fax: 1-800-2634598 Tel: 1-800-267-4427  Fax: 1-B00-263-4598 Tel: (519) B4B-3910  Fax (519) 8483948
Web Site: www,canarni.com Web Site: www.bsmagri.com
E:Mail: apsales@canarm.ca EMail sales@bsmagri.com
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Johnson ffy)l'

Controls
A19 Series
Remote Bulb Control

Code No. LIT-1927010
Issued February 1, 2008

Description

The A19 Senes are single-stage temperature
controls that incorporate environmentally
friendly liquid-filled sensing elements.
Features

+  wide temperature ranges available

A19 Senes

®
O

+ constant differential throughaut the entire !
range
+ compact enclosure \
+  fixed or adjustable differential available
+ variety of sensing element styles Action on Increase r'ﬁ
. o . .
unaffected by cross-ambient conditions of Temperature E[-
I A19 Series
The 519 is su._uta_ble lqr temp.e.rau_.lre control in Terminatl Arrangement for SPDT A19ABC-24
heating, ventilating, air conditioning, and
refrigeration.
Selection Charts
A19 Serles Remote Bulb Control! _ _ _
Code Switch {Range Diff Bulb and Bulb Well No. |Range Max. Bulb
Number Action [°F (°C) F* {C°} Capillary {order Adjuster Temp. *F (°C)
separately)}
Adjustable Differential {Wide Range)
A1BABAJ0C 2 |SPST 3010100340 38) |31012(171067] [#6m xdin 6H Cap | WEL14ABOZR | Screwdniver Siof | 140 (60)
QOpen Low
A18ABCAC SPDT 50 to 130 (10 to 55) 3121014 (191to8) |[3Bmn x5, 8 it Cap WEL4A-603R | Knob 170 (77}
A18ABC.24c 3 [SPDT 3010100 (-34 t0 38)  [31012(1.71067) |IBm. x4, 88 . Cap. | WEL14A-602R | Convertible 140 (60)
A19ABC-I6C SPOT <30 lo 100 (-34 to 38) 31Z2(1.71067) 3Bin.x4in., 201 Cap. | WEL14A-602R | Convertibie 140 {60)
A19ABC.ATC SPDT 010 100 (-34 10 38) [31012{(171067) |38 x4, 101t Cap. | WEL14A-602R | Screwdrver siot | 140 {60)
A18ABC-TAC  [SPDT 3010100 (3410 38) |3lo12(1.71067) |HBwm xdn, 6N Cap. | WEL1JABOZR | Screwdnver siotl | 140 (60)
Fixed Ditferential
ATSAAF-12C [SPDT [2510225(410 107) [31/2(1.9) {38in x3in., 107, Cap. | WEL14A-602R | Screwdnwer siot | 275 {135)
Fixed Differential {Case Compensated)
A19AAC4C SPOT 0to B0 (-18 1o 27} 5(28) 38 xd4in, 61t Cap. WEL14A-602R | Screwdriver siof | 140 {60)
A18AAD-12C  |SPST -3010 50 (-34 lo 10} 2112 (1.4) JBin x4 in, T Cap. WEL14A-602R | Screwdnver siot | 140 (60)
Dpen Low
Fixed Differential (Close)
A19AAD.5C ¢ |SPST 301050 (1 1o 10} 2 2 (1.4) 3Bin x 258, WEL16A-601R | Screwdnvet siol | 190 (68)
Open Low |(Bulk Milk Cooler) 6fl. Cap
AT9AAF-20C 5PDT -3010 100 {-34 10 38) [2 1/2 (1.4} ¥ xdin, 6t Cap. WEL14A-802R | Screwdnver sloy | 140 {60)
AT9AAF-21C  |SPDT 4010 90 (4 10 32) 1112 (0.8} 38n x 53/, 6k Cep] WEL14A-603R | Screwdriver stol | 140 (60)
Manual Reset
A13ACA-14C SPST -30 to 100 Manual Resel IBinx4m WEL14A-602R | Screwdnver siol | 140 (60)
Open Low ((-34 10 38) 61t Cap
A19ACA-15C  |SPST -30 o 100 Kanual Resel 3Bin x4 m. WEL14A-602R | Screwdnver siol | 140 (60}
Open Low  |{-34 1o 38} 101 Cap
AtSADB-1C SPST 100 to 240 Manual Resel ABin. x3 142, WEL14A-6802R  |Knob 290 (143)
Open High | (38 to 116} &M Cap.
A19ADN-1C SPST 100 to 240 Manual Reset IBin x4, WEL14A-602R  |Screwdnver slot  [290 (143}
Open High { (38 to 116) 61l Cap

Specify the coniral model code number, packing nut code number (if required), and bulb well code number (if required).

1
2 Replaces White-Rodgers 1609-101
3

Replaces White-Rodgers 1608-12, -13, Ranco 010-1408. -1408, - 1410, -1490, 060-110, Honeyweli L6D18C-1006, LB021A-1005, T6T5A-1011, -1508, -1516,

-1821, T4301A.1008 T6031A-1011, TEO31A-1029

4. Case-Compensated

The pertormance specifications are nominal and conform Lo accepiable indusiry standaras For appucatont 5! condiions beyond these spectizations consult the local sohnseon Contiols othee
Johnson Controls inc shall no! be kable for damages resulng from misapplication or misuse of its products. © 2009 Johnson Controls_ Ine

1 of 2

www.johnsoncontrols.com
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Controls

Remote Bulb Control (Continued}

Selection Charts (Continued)
Replacement Parts

Code Number Description
CVR2BA-817R Concealed adyusiment cover
CVR28A-818R Visible scale cover
KNB20A-602R Reptacemen! Knob Kit
Accessories

A packing nut is available for closed tank application,
Specity the part number FTG13A-600R.

Bulb wells {(WEL14A Series) are available for liquid immersion applications.
Refer {o the selection chart or to Bulb Wells Catalog Page, LIT-1922135.

Technical Specifications
Electrical Ratings

[Motar Raifngs VAC [ 120 208 ] 240
Wide Range — Adjustable Differential
AC Full Load A 16.0 92 8.0
AC Locked Rolor A 96.0 55.2 48.0
Non-Inductive A * 32 A, 12010 27T VAC

Pilot Duty - 125 VA, 24 1o 600 VAC

Fixed Difierential and Close Differential

AG Full Load A 6.0 3.4 o
AC Locked Rolor A 36.0 204 180
Non-Inductive A 10 A, 24 to 277 VAC

Pilot Duly - 125 VA, 24 fo 277 VAC

Case Compensated - Fixed Differential

A19AAC-4
AC Full Load A 160 92 B8O
AC Locked Rolor A 960 552 48D
Non-Induclive A 22 A 120 to 277 VAC
Pilat Duly — 125 VA, 24 to 600 VAC

A18AAD-12

AC Full Load A 60 34 a0
AC Locked Rolor A 360 204 180
Non-Inductive A 10 A, 24 1o 277 VAC

[ Pilat Duty — 125 VA, 24 10 277 VAC

Manual Reset

AC Full Load A 16.0 92 80
AC Locked Rolor A 96.0 552 48.0
Non-Inductive A 16.0 8.2 BO

Priot Duty — 125 VA, 24 o 600 VAC

1. SPAT and N O contacl of SPDT conlrol
SPDT N C conlact- 16 amps 120 lo 277 VAC

The pedormance specihizatons are nommal and conform (o accepiadle ndustry siandards, For applhcations al conditions teysnd these specikeatibns, consull the local Johnsen Conlrols office
Johnson Controts Inc shall not be lable for damages resutting from ausappheation or misuse of its products & 2009 Johnson Contrals. Inc, www.johnsoncontrols.com
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i_’ |The 460's universal range

from 190-480VAC, 50/60 Hz
provides the versatility
needed to handle global
applicalions.

Four adjusiment pots
provide versatilily for a
variety of applications.

Yo RACEIEL A6
HWWW. FTRCOMMC.C0 T

Diagnostic LEDs indicate
trip status and provide
simple troubleshooting.

Microcontrolier-based
circuitry provides better
accuracy and higher
reliability than analog
designs.

Single-phase conditions
are detected regardless of
regenerated vollages.

Transient protection meets
IEEE and IEC standards
and permits operation
under tough conditions.

The Model 460 is designed o protect 3-phase motors from damaging power
conditions. The 460's wide operating range combined with UL and CE :

compliance enables quick access to domestic and global markets.

A unique microcontrolier-based voltage and phase-sensing circuil constantly :
monitors the 3-phase voltages to detect harmful power line conditions. When a
harmful condition is detected, the MotorSaver's output relay is deactivated after :
a specified trip delay. The output relay reactivates after power line conditions :
return to an acceptable level for a specified amount of time (restart delay). :
The trip delay prevents nuisance tripping due to rapidly fluctuating power :

line conditions.

The Model 460 automatically senses whether it is connecled to a 190-240V, :
60Hz system, a 440-480V, 60Hz system, or a 380-416V, 50Hz system. :
An adjustment is provided fo set the nominal line voltage from 190-240 or :
380-480VAC. Other adjustments include a 1-30 second trip delay, 1-500 second :

restart delay, and 2-8% voltage unbalance trip point.

Maotor Protection & Controls Since 1974

~ (5-SymCom..

| o
| TWIEY PHAST FLECTIOC
i MUTOIt ROTLCTONR

. Model 460
Three-Phase

Voltage Monitor

Engineered
Protection

Microcontroller
Based

Protects 3-Phase
Motors from:

* Loss of any phase
» Low voltage

* High voltage

* Voltage unbalance
* Phase reversal

= Rapid cycling

Additional Features:

« Compact design

« UL and cUL listed

« CE compliant

* Finger-safe terminals

* 5-year warranty

* Made in USA

+ Standard surface or
DIN rail mountable

* Standard 1-500 sec.
variabie restart delay

» Standard 2-8% variable
voltage unbalance

+ Standard 1-30 sec.
variable trip delay

* One 10 amp general
purpose Form C relay

« Optional manual reset

2880 North Plaza Drive « Rapid City, SO 57702
(B0OD) 843-8848 - (605) 348-5580 « FAX (605) 348-5685
www.symcominc.com ¢ email: sales@symcominc.com
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THREE-PHASLE. il
MOTOR I’EH}TU?‘((JR

Specifications
Operating Points
Special Options

Specifications

3-Phase Line Voltage ............ ...

Frequency....

oTrip ...
-Reset ..

Trip ..
-Reset
Vollage Unbalance (NEMA)
Trip ...

°Resat

Trip Delay Time

+Low, High and Unbalanced Vollage R

+Single-Phasing Faulls...
Restart Delay Time

«Afier a Fault . i

*Afler a Cornp!eh= F'nwer Loss
Output Contact Rating

=Form C ...t e creemigrebdTg

Jower Consumption ...
; w14 02
........Polycarbonale
....Bin-lbs.
.Stranded or solid 12-20 AWG. one per lerminal

Weight .
Enclosttre ............
Terminal Torque ...

Wire Type ..o

Salely Marks
*UL..
CE .

Surge
SANSHIEEE ... iciarisnnseone
sHi-potential Test ....c. v icvrene v

Environmental

Temperature Range ... v

Class of Protechion ..o e ciienvenins
Relative Humidity ......coocvens cvivee e

Special Opllons
Manual Reset .

“Noto' 50 Hz wilk mcruaso all delay limers by 20%

Model 460
Three-Phase
Voltage Monitor

Low Voltage (% of selpolnt)

High Vollage (% of setpmnt)

....Trip setling minus 1% (5 - 8%)

.. 190-480VAC

{475-600VAC optional)
{95-120VAC aptional)

....50°/60Hz

o 80% 21%
L93% 1%

e 110% 21%
A07% £1%

2-8% adjustable

Trip setling minus .5% {2 - 4%)

.1-30 seconds adjustable
....1 second flixed

wne 1-500 seconds adjustable
......1-500 seconds adjustable

10A General Purpose @ 240VAC
Pilot Duty 480VA @ 240VAC, B300
6 Watts {max.)

v e LILEOB
rernrernsrnns vsreien e JEC 609474642
Standards Passed

Elecirastalic Discharge (ESD} .............
*Radio Frequency Immunily, Radiated ...
*Fast Transient BUrsl .. .....coe i

...JEC 1000-4-2, Leve! 3, 6kV contact, BkY air
.150 MHz, 10V/im
WEC 1000-4-4, Level 3, 3.5kV inpul power & controls

IEC 1000-4-5, Level 3, 4kV line-1o-line,
Level 4, 4kV line-lo-ground

062,41 Surge and Ring Wave Compliance

1o a level of 6kV line-la-line

Meets ULS08 {2 x rated V +1000V for 1 minute)

..Ambient Operaling; -20° to 70" C {-4* to 158*F)

Ambienl Storage: -40° to 80" C (-40° to 176°F)
IP20, NEMA 1 (FINGER SAFE)

..10-95%, non-condensing per |EC 68-2-3

....External momentary pushbutton required

Termz and Conuiticns of Sale document.

SymCom warrants ks nucroconirolivr based products against defects in material or workmanship for a penad of
five {5) years from the date of manufasiure. All other products manufaciured by SymCom shall e wasranted
agamnst delects i matenal and workmanship (or @ penod of lwo (2} ysars from the date ol manufaciue
For complete informatien on warranly, hiabilty, tetns, relums, bnd cancedations, please reler w the SymCon

SymCom..

2.

Surface Mount
#6 or #B x 5/8 Screws

\—-—I B50" [—
2®‘ s

1
® DIN RAJL
MOUNT

/

“QL 3
3.000” 3.500"
| WIRING
i B “TERMINAL
SCREWS
FRONT VIEW
r ]
6] O O
[—|
= [
BOTTOM VIEW
2.350
fp__¢gn——10
SIDE VIEW
[ 4
g ue 25
o L2e §§
5 L. ey 35
E rm rl.z 13

ot O

.

MODEL 460

OLs
T3

~(w)

At
CONTROL POWER sron START
24-240 VAC ;’,‘."i"__. —a
o ® OFF ";}_
MITS gy ot cOMTACT

TYPICAL WIRING DIAGRAM

2BB0 North Plaza Drive * Rapid City, SD 57702
(BDQO) B43-8848 - (605) 348-5580 - FAX {605) 348-5685
m:m' Protection & Cantrols Since 1874  WWW.Symcominc.com * email. sales@symcominc.com
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Manual Document List PMProjNum  RTS151

WTS, 150gpm, OWS-24, Carbon, 40' Container

|
Tag Purt Number  Part Desenption
Module: 4900
p-4901 21028 Pump, Suction, Goulds, SSH Series, 4SH2K  Manucturer. Goulds
ManDoc: #N:\Librarny\Goulds\Manuals\Goulds_Pu
St ol SOLE B s sl
Muadule, 8200
B200 18396 Motor Saver, 460 w/Diagnostic 3ph Manucturer: Symecom
ManDoc: N:Library\Symcom\ManualsiMotor Sav
(
"1&"—\
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G&L Pumps
@ p

Installation,
Operation and
Maintenance
Instructions

Owner’s Information

Please fill in data from your pump nameplare.
Warranty informanon is on page 28,

Pump Model:

Serial Number:

Dealer:

Dealer’s Phune Number:

Dare of Purchase:

Installation Date:

IMOB4RG2

Models
SSH-C and

SSH-F

Table of Contents
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SAFETY INSTRUCTIONS

TO AVOID SERIOUS OR FATAL PERSONAL INJURY
OR MAJOR PROPERTY DAMAGE, READ AND
FOLLOW ALL SAFETY INSTRUCTIONS IN MANUAL
AND ON PUMP.

THIS MANUAL 15 INTENDED TO ASSIST IN THE
INSTALLATION AND OPERATION OF THIS UNIT AND
MUST BE KEPT WITH THE PUMP.

This is a SAFETY ALERT SYMBOL.

A When you see this symbol on the pump
or in the manual, look for one of the
following signal words and be alert to the
potential for personal injury or property
damage.

Warns of hazards thar WILL cause serious
personal injury, death or major property
damage.

Warns of hazards thar CAN cause serious
personal injury, death or major property
damage.

Warns of hazards thar CAN cause
personal injury or property damage.

NOTICE:INDICATES SPECIAL INSTRUCTIONS
WHICH ARE VERY IMPORTANT AND
MUST BE FOLLOWED.

THOROQUGHLY REVIEW ALL INSTRUCTIONS
AND WARNINGS PRIOR TO PERFORMING ANY
WORK ON THIS PUMP.

MAINTAIN ALL SAFETY DECALS.

UNIT NOT DESIGNED FOR USE
AWARNING| 171 HAZARDOUS LIQUIDS OR
FLAMMABLE GASES. THESE FLUIDS
MAY BE PRESENT IN
CONTAINMENT AREAS,
Hazardous fluids
et sy

NOTICE: INSPECT UNIT FOR DAMAGE AND
REPORT ALL DAMAGE TO THE CARRIER
OR DEALER IMMEDIATELY.

1. Important Instructions

1. Inspect unit for damage. Report damage to carrier
immediarely.

2. Electrical supply must be a separate branch circuit with
fuses or circuit breakers, wire sizes, etc., per Nartional
and Local electrical codes. Install an all-leg disconnect
switch near pump.

ALWAYS DISCONNECT
AWARNING| p) £ CTRICAL POWER WHEN
—___@® HANDLING PUMP OR CONTROLS.

)

Hazardous voltage
can shock, burmor
couse ceall

12

3. Motors must be wired for proper voltage {check name-
plate). Wire size must limir maximom voltage drop to
10% of nameplate voltage at motor terminals, or motor
life and pump performance will be lowered.

4, Single-Phase: Thermal protection for single-phase nnirs
is sometimes built-in {Check nameplate). If no buitt-in
protecrion s provided, use a contactor with proper
overload. Fusing is permissible if properly fused.

. Three-Phase: Provide three-leg protection with proper
stze magunetic starter and thermal overloads,

6. Maximum Liquid Temperatures:

212°F (100"C) with standard seal.
250°F (120°C) with oprional high-temperature seal.

7. Maximum allowable operating pressure: 230 PSI {13 bhars).

Maximum number of starts per hour: 20, evenly dismibuted.

9. Regular Inspection and Maintenance will increase
service life. Base schedule on operating ume.

2. Installation

1. Close<oupled units may be installed inclined or vertical.

hcaution| DONOTINSTALL WITH MOTOR
BELOW PUMP. CONDENSATION

WILL BUILD UP IN MOTOR.

Locate punip as near liguid source as possible (below
level of higuid for automaric operation),

Protect from freezing or floods,

iy

5]

I~
.

Allow adequate space for servicing and ventilation.

For close-coupled pumps, the foundation must be flat
and substantial to eliminate strain when tightening
bolzs. Use rubber mounts to minimize noise and
vibration. Tighten motor hold-down bolts before
connecting piping to pump.

L R U 5T}

6. For frame-mounted pumps, permanent and solid
foundation is required for smooth operation. Bedplate
must be grouted 1o a foundartion with solid footing.

7. Place unit in position on wedges located ar four points
(Two helow approximate center of driver and two
below approximate center of pump). Adjust wedges to
level unit, bringing coupling halves into reasonable
alignment. Level or plumb sucrion and discharge
flanges.

8. Make surc bedplate is not distorted and final coupling
alignment can be made within the limits of movement
of motor and by shimming if necessary.

9. Tighren foundation bolts finger tight and build dam
around foundation. Pour grourt under bedplare making
sure the areas under pump and motor feer are filled
solid. Allow grout to harden 48 hours before further
tightening foundation bolts.

10, All piping must be supported independently of the
pump, and must “line-up™ naturally. Never draw piping
into place by forcing the pump suction and discharge
connections!

11. Angular alignment of the flanges can best be accom-
plished using calipers at bolt locations (See illustration).



L]

12, On frame-mounted units, tighren foundation, pump
and driver hold-down bolts before connecting piping to
pump.

13. Avoid unnecessary firings. Selecr sizes to keep friction
losses low.

14. After complering piping, rotate unit by hand to check
for binding. Note: A screwdriver slot or flats are
provided 1n end of motor shaft.

3. Alignment

1. No field alignment is necessary on close-coupled pumps.

3]

Even though the pump-motor unit may have a factory
alignment, in transit this alignment could be disturbed
and must be checked prior to running.

3. Check the righeness of all hold-down bolts before
checking the alignment.

4. If re-alignment is necessary, always move the motor.
Shim as required.

Final alignment is achieved when parallel and angular
requirements are achieved with both pump and motor
hold down bolts tight.

14, CAUTION | ALWAYS RECHECK BOTH
ALIGNMENTS AFTER MAKING

ADJUSTMENTS.

6. TParallel misalignmenr exists when the shafts are not
concentric. Place dial indicator on one hub and rotate
this hub 360" while taking readings on the outside
diameter of the other hub. Parallel alignment occurs
when Total Indicator Reading is .005" or less.

7. Angular misalignment exists when the shafts are nor
parallel. Place dial indicaror on one hub and rotate this
hub 360° while taking readings on the face of the other
hub. Angular alignment is achieved when Tortal
Indicator Reading is .003" or less.

4. Suction Piping

1. Low static lift and short, direct suction piping is
desired. For suction lift over 13 feer, consult pump
performance curve for Net Positive Suction Head
Reguired.

Suction pipe size must be at least equal ro suction
connection of pump.

L¥]]

3
H

3. If larger pipe is used, an cccentric pipe reducer (with
straight side up) must be used at the pump.
4. Installation with pump below source of supply:

4.1, Install isolation valve in piping for inspection and
maintenance.

4.2. Do not use suction isolation valve ta throttle pump!

Installation with pump above source of supply:

5.1. To avoid air pockers, no parr of piping should be
higher than pump suction connection. Slope

piping upwards from liquid source.

5.2, All joints must be airtight.

3.3. Foort valve to be used only if necessary for priming,
or to hold prime on intermittent service.

5.4. Suction strainer open arca must be at least wriple
the pipe area.

i

&

Size of inlet from liguid source, and mnmum submer-
gence over inlet, must be sufficient to prevent air
entering pump.

5. Discharge Piping

1. Arrangement must include a check valve located
berween a gate valve and the pump. The gare valve 15
for regulation of capacity, or inspection of pump or
check valve,

2. If reducer is reguired, place berween checlk valve and pump.

6. Rotation

DO NOT PLACE HANDS IN PUMP

AWARNING| (i1 E CHECKING MOTOR
ROTATION. TO DO SO WILL CAUSE
“:' SEVERE PERSONAL INJURY.

¥

sazmerons Machinery

1. Pumps are night-hand rotation (Clockwise when viewed
from the driver end). Switch power on and off, Observe
shaft rotarion. On frame-mounted units, check rotation
before coupling pump to motor.

(o)

Single-Phase: Refer to wiring diagram on motor if
rotation must be changed.

3. Three-Phase: Interchange any two power supply leads
to change rotation.

1. Before starting, pump must be primed (free of air and
suction pipe full of liquid) and discharge valve partially
open,

_, caumion | PUMPED LIQUID PROVIDES
LUBRICATION. IF PUMP IS RUN

DRY, ROTATING PARTS WILL SEIZE
AND MECHANICAL SEAL WILL BE
DAMAGED,

Make complete check after unit is run under operating
conditions and temperature has stabilized. Check for
expansion of piping. Check coupling alignment,

[

3. Do not operate at or near zero flow, Energy imparted
to the liguid is converred into heat. Liquid may flash to
vapor. Rortaring parts reguire liquid to prevent scoring
or seizing,

La



8. Maintenance
FAILURE TO DISCONNECT AND

AWARNING| | 5K OUT ELECTRICAL POWER
Hazardous | BEFORE ATTEMPTING ANY
voltage MAINTENANCE CAN CAUSE

SHOCK, BURNS OR DEATH.

1. Bearings are located in and are part of the motor. For
lubricarion procedure, refer to manufacturer’s instructions.
On frame-mounted units, regrease at 2,000 hours use
or after 3 months. Use #2 Sodium or Lithium grease
and fill until grease comes out of the rehief firting,

T2

9. Disassembly
Always turn power off.
Drain system. Flush if necessary.

LT

Remove motor hold-down bolts on close-coupled or
disconnect coupling and remove spacer.

Remove casing bolts and pump hold-down bolts.
Remove motor and rotating element from casing.

G\En-h

Unscrew impeller bolr with a socker wrench. Do not

insert screwdriver between impeller vanes to prevent

rotation. It may be necessary to use a strap wrench

around the impelier if impacting the socket wrench will

not foosen the impeller boit,

7. Remove impeller o-ring.

8. Insert two pry bars (180" apart) between impeller and
seal housing, Pry off impeller.

9, Remove shaft sleeve, seal spring, cupwasher, seal rotary
and impeller key.

10. Remove seal housing,

11. Place seal housing on flat surface. Press our stationary
seal parts.

12. Remove deflector from shaft on frame-mounted units,

13. Remove bolts holding bearing cover to frame and
remove bearing cover {frame-mount).

14. Remove lip seals from bearing frame and bearing cover
{frame-mount),

15. Remove shaft and bearings from frame (frame-mount).

16. Remove bearing retaining ring (frame-mount).

17. Use bearing puller or arbor press to remove ball
bearings (frame-mount).

18. Remove wear ring if excessively worn. Use pry bar and/

or viceprips.

10. Reassembly

1. All parts should be cleaned before assembly.

2. Refer to parts list to identify required replacement items.
3. Reassembly is the reverse of the disassembly procedure.
4. Replace lip seals if worn or damaged (frame-mount only).
5

. Replace ball bearings if loose, rough or noisy when
rotated (frame-mount oniy).

Check shaft for maximum runout of 003" TIR. Bearing
seats and lip seal areas must be smooth and free of
scratches or grooves. Replace if necessary (frame-mount
only).

e

7. All mechanical seal components must be in good
condirion or leakage may resuit. Replacement of
complere seal assembly, whenever seal has been
removed, is good standard practice.

8. If wear ring is being replaced, do not use lubricants on
the metal-to-meral fit when pressing in the replacement,

9. If the impeller is removed, as for example to effect a
mechanical seal change, chis procedure must be
followed: Old impeller bolt and impeller o-ring cannot
be reused.

10. Install the mechanical seal stationary seat in the seal
housing, using soapy water as a lubricanr to ease
inserrion.

11.S-Group - Install the mechanical seal spring retainer,
spring and rorary assembly on the shaft sleeve using
soapy water to lubricare. Slide the shaft sleeve over the
pump shaft, be sure that a new shafi sleeve o-ring is
used.

NOTE: THE SHAFT SLEEVE O-RING AND IMPEL-
LER WASHER O-RING ARE ALMOST
[IDENTICAL IN DIAMETER. BESURETO
USE THE SQUARE CROSS-SECTION O-RING
IN THE IMPELLER WASHER. THE ROUND
CROSS-SECTION O-RING IS USED IN
THE SHAFT SLEEVE.

11. M-Group - Install the mechanical seal spring and rorary
on the shaft sleeve using soapy water to lubricate. Slide
the shaft sleeve over the pump shaft. Be sure that a new
shaft sleeve o-ring is used. Place the mechanical seal
spring rctainer over the impeller hub.

12. Place the impeller key into the shaft keyway and slide
the impeller in place, Install the impeller stud and
impeller washer. Be sure that a new impeller o-ring is
used. Tighten 5-Group (%" thread) o 17 lb.ft. and
M-Group (4" thread) to 38 Ib.ft.



11. Troubleshooting

1. Mortor does not start, and no noise or vibration occurs:
1.1. Power supply not connected.
1.2. Fuses or protection device tripped or defective.
1.3. Loose or broken elecerical connections.

2. Motor will nort start, but generates noise and vibration:
2.1, Moror nor wired as directed on diagram,
2.2, Shaft locked due to mechanical obstructions in
motor or pump.
2.3. Low voltage or phase loss on three phase supply.

3. Pump does not deliver rated capacity:
3.1, Pump not filled and primed.
3.2. P'ump has lost prime duc to leaks in suction line.
3.3. Direction of rotation incotrect. See Rotarion.
3.4, Head required is higher than that originaily
specified. {Valve may be partially closed.)
3.3. Foot valve clogged.
3.6. Sucdon lift roo high.
3.7. Sucrion pipe diameter too small,

4, Protection trips as unit starts:
4.1. Phase loss on three-phase supply.
4.2. Protection device mayv be defective.
4.3. Loaose or broken clectrical connections.
4.4, Check moror resistance and insulation to ground.
5. Protection device trips too often:
5.1. Protection may be set to a value lower than maotor
full load.
5.2. Phase loss due to faulty contacts or supply cable.
5.3. Liquid is viscous or its specific graviry is too high.
5.4, Rubbing occurs between rotating and stationary parts.
6. Shaft spins with difficuley:
6.1. Check for obstructions in the motor or the pump.
6.2. Rubbing occurs berween rotating and stationary parts,
6.3. Check bearings for proper condirtions.

7. Pump vibraces, runs noisily, and flow rare is uneven:
7.1. Pump runs beyvond rated capacity.
7.2. Pump or piping not properly secured.
7.3. Suction lift oo high.
7.4. Suction pipe diameter too small.
7.5. Caviration caused by insufficient liquid supply or
excessive suction II)SSCS.
7.6. Impeller blockage.

8. When stopped, unit turns slowly in the reverse direcrion:
8.1. Leaks on air Jocks in suction pipe.

8.2, Partal blackage 1n check valve.

9. In pressure boosting applications, the unit starts and
stops too often:

9.1. Pressure switch sertings are incorrect.
9.2. Tank size may be incorrect,

10. In pressure boosting applications, the unit does not stop:
10.1. Pressure switch maximum setting is higher than
was specified.

10.2. Direcuon of rotation incorrect. See Rotation.



MATERIALS OF CONSTRUCTION

tem Description Material
100 Casing
103 10 Impeller
103 Wear Ring AlSI TYPE 316L
184 Seal Housing Stainess Steel
370 Socket Head Cap Saew
{Casing 10 Adapter)
408 Drain Plug — % NPT AlSI TYPE 316 55
126 Shatt Sleeve 316 55
A12A 178 Impeller Key Steel
422 Impeller Stud Steel
199 Impeller Washer 31655
108 Adapter Cast lron ASTM A4BCL20
Hex Head Cap Screw
n {Adapter 10 Motor) Steel
4127 | Q-ring, impeller BUNA-N
412F | Q-ing, shaft sleave BUNA-N
513 0-Ring BUNA-N
Carbon/Ceramic
! 383 Mechanical Seal Part Ne. 10K13 Buna Elastomers
[ | 316 55 Metal Parts
199 427 408 412H126 n 383A | Spning Retainer AlS!| Type 316 55
OPTIONAL MECHANICAL SEALS
John Crane Type 21 Mechanical Seals
ltem %a: Rotary | Stationary | Elastomers I\g::gl Intended Duty
10€19 Ni-Resist EPR Hi-Temperature
383 | 10K25 Carbo Ni-Resist Vilon 316 Chemical
Options o ungsten 35 ['Hi-Temperature
1027 ungste EPR Temperat
Carbide Mild Abrasive

3434 343A
{M-GROUP  {5-GROUP
LOCATION)  LOCATION}



SSH-F Components

100 m 513

37[] 184

383 108

103 199 422 408 178412126 3708 123 168 112 136 122

3B3A 383A

(M-GROUP  {S-GROUP
LOCATION)  LOCATION]

MATERIALS OF CONSTRUCTION

tem Description Material
100 | Casing
101 | Impelier
103 | Wear Ring AISITYPE 316L
184 | Sea! Housing Stainless Steel
370 | Socket Head Cap Screw
ﬂ 408 | Drain plug - % NPT AISI TYPE 316 55
‘é 126 | Shaft Sleeve 31655
E. 178 | Impeller Key Steel
S 422 | Impeller Stud Steel
E 199 | Impeller Washer 31655
= 4124 | O-ring, impeller BUNA-N
Pt 412F | D-ring, shaft sleeve BUNA-N
$13 | O-Ring BUNA-N
Mechanical Scal Carbon/Ceramic
383 | Standard Pant BUNA-N Elastomers
No. 10K13 316 55 Metal Parts
3834 | Spring Retainer ASS| Type 31685
108 | Adapter
228 | Bearing Frame Cast Iron ASTM A48 CL20
134 | Bearing Caver
2 122 | Pump Shaft
g 168 | Ball Bearing {inboard)
2 | 1z | Ball Bearing {Outboard)
E 136 | Retaining Ring
= | 3708 |HexHead Cap Screw Steel
= (Adapter to Bearing Frame}
o | 370C | Hex Head Cap Screw
H (Bearing Frame to Cover)
& [ 3338 |Lpseal BUNAN
193 | Grease Fitting Steel
123 | V-Ring Deflector BUNA-N
OPTIONAL MECHANICAL SEALS
John Crane Type 21 Mechanical Seals
Item l;?: Rotary | Stationary | Elastamers l:':zl intended Duty
10K19 Ni-Rasist EPR Hi-Temperature
383 | 10K35 Hi-Resist Viton 316 Chemical
. Carbon |
Optiong Yo7 Tungsten epR 55 | Hi-Temperature
Carbide Mild Abrasive

-3
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Channel Steel Bedplate, Clockwise Rotation Viewed from Drive End;
Fundacion de Acero, Rotacion en Direccion de las Agujas def Reloj Visto desde el Extremo del Motor;

Plague de base profilée en U et rotation en sens horaire (vue de l'extrémité du moteur)

SSH $-Group ~ Engincering Data, Informacion Técnica, Données technigues — SSH, groupe S

Lo ¢ " SPACER COC y&xﬁ
AB i P —+— - UPL
MAX. REFOULEMENT [t R A
CRIME PLUG c———— ACCOUPL. A PIECE D'ECART.
! - , COUPLING GUARD, GUARDA ACOPLE,
PON D FURGA BOUCHON D'AMORCAGE CARTER BPALCOUPL S
X . {4} HOLES
SUCTION SINGLE PHASE OHLY ‘I DA
SUCCION SOLD UMIFASYCOS;
ASPRATION ™\ wowoeast s || ) AGUIERDS
'”’/“ - s TT T i T T T T i e %DiA,
Mo’ l * ' 3
DC oD 5 4TROUS, DIaM. - %
X | KEYWAY Wax  —— | /
v HD P ) | CHAVETERD tax % | | , "
: =1 f - LOGEMENT DE i i
, HG CLAVETTE ix %
DRAIN PLUG, TAPON DE orerlae t [
BOUCHON DE VIDANGE
—et— = 3% GAS THREAD; ! | L
' HE HE UNI TS0 22811, Hi H_F He
' HA %, PAS DU GAZ HB
{UNI IS0 228/1)
Dimansions and Weights - Determined by Pump, Dimension "HL" Determined ?%Essm o v dcbone
Dimensiones y Pesos - Determinados por la Bomba; > f:g:;",‘l'j‘;l’,,;:ﬂ 3:;';'1:,;2 " posion. Mz be roated 1y 90 inements.
Dimensions et poids - pompe Tighten % - 16 casing balts ta 12 ftlbs_ torque.
P i fa bo_mba y el motor, 2. Dimensians tninches.
Dimensions HL 3. Matar dimenzions sty vary with
- pompe et plaque de base | motor manufacwrer
Mator Frame Size, 4 Not o be used for consinciion pusposes
Tamario del bastidor def motor, | NOTAS:
Pump, Suction | Discharge DC Max., Wi {lbs.), Carcasse de moteur %mﬁgﬁ:ﬂm g:
Bombs, Succivn O{Descarga © | CP |DCMax.| 0B | X | ¥ | Peso ¢} [T23/[1B3] 2137 [254/[2847 |50 gveta - 16 tomios e camasad
Pompe Aspir, Refoul, DC max. Poids 1145 |184| 215|256 |2B6 |12 pies/Ebras potencia
9SH | 1X2-6 5 |aulen 56 2 Las dimensiories e pulgacas.
16% 3% 9% T4 Y4 3. Las dimengiones puede que varien
105H 1X2-8 2 1 8% | 5% | ™% 64 con fos fabricantes,
115H | 1 X2-10 7% &% | 6% | B% 86 10 B4 4% |4 Noparz propstos de constructién.
454 | 1A X 2%-6 v 16 5 4% | 6% | 3% 57 9% Hh 4 NOTA
%X 2%-8 g 10 D T3 1. Lonfice de refouloment est onenité vers e haut
TH 'IAX?A— 2% C 5,/‘ " On peut ie toumer de S0P en 90 Serrer Jes v
SSH 2 X246 3 V7% 5 4% 4 57 10 % m %, - 16 oy corps de pompe 4 12 Ibfpi
8SH | 2X2%-8 68 2. Les dimensions sont en pouces, et ke poids.en
: i b S% | 7% fres,
65H 2% X 3-6 3 2% 59 o .
- - 3. Les dimpnsions et fe poids du moteur peuvent
D For use with ANSI dlass 150 mating flanges. varier sefon ke fabricant,

Available Motor and Bedplate Dimensions and Weights,

Pesos y Dimensiones Disponibles de la Fundacidn y del Motor

Dimensicns et poids - moteur et plaque de base

Para usar con bndas que casan ANSI clase 150,
A utiiser avec des contre-brides AN/, classe 150.

4 Ne pas utifiser les dirnensions pour B constaucton
5 elfes e sont pas certifides & cotte effet.

Motor H;P@ ;SS&UR‘;:_JM- H:P@ ";55&';:””'- el ¢ p we. |_Bedplate Data, Datos de la Fundacidn, Plaque de base
Frame, d f a , 5 -

: hp & 3 500 trimin bpa1750timin | Max.| Max.| Max, | Max, wt, | o | e Shim
del AB| C P | Peso (Ibs), | fiancha |  Panche
Mofor, | SnglePhase, | ThreePhase, | SinglePhese, | ThweePhase, | Max.| Max. | Mix, | Max, |HA [HB | HD" | HE | HF |G| HP"| Peso lde miend J& oieie,
Carcasse |Monofisicos, 18| Tritisicos, 38 |Monofssicos, 18] Trifisicas, 30 | AB | € P | Poids {fibras), de{uzwd?r ol et

de moteur] ODF | TEFC | ODP | TEFC | ODP | TEFC | ODP | TEFC | Max. | max. | max. | max. POdS | roteur | patir

1431 1 i N P ET P I

1451 2 2 PRoowl 2 1% 1% [1%orow 140000 2 14% 53 : ,

o 13 s 13 T2 T2 T3 [3 [0 e o, [ 028 8 [3ul2a|2a]w] 48]

847 | 5 | 5 [ | 5 Poowd 3 | 5 |3 18% s

1

i::l :g ig’ % 1198/ 9% :;g 23] s |awfels || es| -] -
{]
Y

;Zg ;g ;3 10% g;;" 13 ;22 13 | 52| ow {sulsey| ¢ woj - | 1
|

%

7,

2 0 s g T [y 19 o o O Y
1]

Dimensions and weights vary with manufacturers. Dimensiens in inches and weights i lbs
"HP* Dimensions at metor end only.
* “HD* Dimensian for 254T/256T motor frame on 3 x 2-10 enly is 117 A %" motor shim and a 1% bearing frame shim are requised.

Dimensionas y pasos varian ton fos fabricantes. Dimensiones en pulgadas y pasos en kibras
Dimensionas “HP* solo en el extremo dal motor.
* [ dimension "HD" para el bastidor del motor 254112567 de 1 x 2 - 10 es solo 11°, s2 requieren una cufia del motor de " y una cufa del bastidor de apoyo de 1%%
ODP = carcasse abrite (3 ouvertures de ventilation protégées) , TEFC = carcasse fermés autoventilée
“Dimensions HP 3 l'extrémité du moteur seulement. La dimension HD pour la carcasse 254T ou 2587, version 1X2-10 seuizmant. est de 11 po ; une cale de moteur de ¥: po et une cale g2
palier da 1%: po sont requises.

8
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{All dimensions in inches and weights in Ibs. Do nat use for construction purposes.)
{Todas fas dimensiones en pulgadas y pesos en libras. No usar para propdsitos de construcgidn.}

SSH S-Group Close Coupled ~ Dimensions and Weights, SSH Acople Cerrado - Dintensiones y Pesos,
Dimensions et poids — SSH montée sur moteur, groupe S

CP MAX.
DISCHARGE ;
T ABMAX T piscARGA. -l "
: REFOULEMENT 4
——
PRIME PLUG 7[
JAPON }PURG,:\, BOUCHON D'AMORCAGE F: |
&~ " ]
X _J T d N
SUCTION | ! |
SUCCION B ! |
| i ASPIRATIO!E' O 1 1 S Y PR AR S
1 | MAX,
w E 1 ‘
D DC pp J l
G L) (D
MAX
|__Ft 1
' H-{4) HOLES
DRAN PLUG Z L ! F—t—¢ —“l H-{4) AGUJERDS
TAPON DE DAENAE T B H {4 TROUS)
{3 h
BOUCHON DE VIDANGE UNI 1S 22801
Y%, PAS DU GAZ
{UNI S0 22811)
NOTE:
- - - — - 1. Pumps shipped in vertcal disthasge as standard For
Dimensions “L* Determined by Pump and Motor, Dimensiones “L” Determinadias por la Bomba y el Motor, other caientations, remove ¢asing bohs, rotate
Dimensions L - pompe &t moteur drscharge to deswed posnion. and lighten %— 16
1501b. Flange, | cp | DC bolts to 12 {t./bs., Y- 14 balts 10 20 kAbs
Brida de 150Tih, Motor Frame Size, WL | 2 ALL dimensions in inches.
Pump, + |Max.,| Max. S :
Bomba  Bride, 1508’ | | DC Tamario def Armazon def Motor, {Is.), | 3 Motor dimensions may vary with mator
. i ] po | X Y Carcasse de moteur Pesos manufaciuees
Pompe Suct. | Disch. |Mdx, { Méx,, L ‘
Suec @ | pesc | CP e {libras),{ 4 Net for construction purposes
Aspir. | Refoul, | max. | max. 143/145 | 1821184 | 213/215 | 254/256 | Poids | NOTA:
A 1526 5 % & T 1 Las bombas se transportardn en descarga vertrcal
LESS 5% 2 | oy 10% 1% - como estindar Para oiras onentationsl, retiar os
105H} 1x2-8 | 2 [ 5% | 5% | 7% 32 tomillos de b3 carcass, mtar Iz descarga @ fa posician
118H] 1 x2-10 27 | &% 6% | 8% | 4 10% 11% 12 12% 54 ?gseada,yagrerar‘:‘r-'w’romﬂlosa 12 prestlibras,
] RSV (el s TenTenlsul on | ion | Ve | — | 35 |, fus i temis 5‘2""’:;?;;’;&
ISH[IVix 2 - B M Sh% | 5% [ 7% 34 | 3 Las dimensiones pusde que varen con
55HI2x2% -6 5 | 4% | 6% ) 25 fos fabrcantes
oo m,/j B 1 |27% :‘ 7“‘ a| som | n% | 12% | 12% 5o 4 Nopoe propdstos e conscoen
6 | a% | 1% NOTA :
b = 1 i
o [2rx3-60 3 24 & 1. Uorifice g2 refouleinent es! onenté vers ke haut Pour

(I For use with ANSI dass 150 mating flanges
Fara usar con badas que casan ANSH clase 150,
A utiiser avec des contre-brides ANSI, classe 750

Dimensions Determined by JM Motor Frame,

Dimensiones Determinadas por el Armazon del Mator JM,

Dimensions - carcasse de moteur JM

T'arienter autrement, enfever les vis de fuation du
corps de poimpe, placer onfie dans f sens vouly,
puis repaser of semer les vis Yo 164 121 pret T -
14320 ibfpi.
2 Les dimensions sont en pouces, & ke pods en fires.
3. Les dimensions et le poxds du moteur peuvent varer
sefon ke fabrcant.
4. Ne pas uriiser fes dimensions pour I construction sf
Motor Frame Selections, e
Selecciones del Armazdn del Motor,

Choix de carcasses de moteur

Drla Mc;}g; ‘;NL 'I:‘.nmur Motor Horsepower, Potencia del Motar, Puissance (hp)
M Frame, " | P Max., N rame, i 7
abrame | lagl el o | el | el t |bhowpesomtotor! | aqmazdn 3500 RPM, 3500 AP, 3 SU0 timin | 1750 RPM, 1750 RPM, 1750 trimin
Diam., flib.), del 18, Monofasicos | 3, Trifasicos | 18, Monofésicos | 3@, Trifisicos
Carcasse P max, ; el Motor,
I djfm Paids du Carcasse 19 39 10 30
4 Eoleu opp | TeFC | opp | TEFC | ODP | TEFC | ODP | TEFC
L e A R AR —2—‘ P T P 41 1430 | - . N . : = - 3
1431M 24 57 145 | 2 T | 23 | 2 | 0% | a1 | 172 ) 1e
18IM 1o [ o g | | 33 A s, m =L e | 3 [ 3 | 5§ 3 2 23] 3 3
184iM 2 =1 o el gaM | 5 | s [ m ] s 3 - 15 5
21am G ; . 122 0 | 7 | - 0 | 7 5 - 7 | 7
vl e [5%|auf— 3 L
T R R el R PTG G 155 2050 | 10 | - 15 11015 | - 9 - =
25472 9% 44 265 A | - : 20 - = = £ =
1% - w W
256102 SB35 1% | 320 2612 | - — |25 s | - : - =

ODP = carcasse abritée (& ouvertures de ventiation protégees) ,
TEFC = carcasse fermée auloventilée.




DISCHARGE
DESCARGA ™~

REFOULEMENT

PRIME P‘LV

SSH S-Group Frame-Mounted — Dimensions and Weights, SSH Arnazén Montado — Dimensiones y
Pesos, Dinmensions et poids — SSH montée sur palier, groupe §

BOUCHON

TAPON DE PURGA, l E ‘

D'AMORCAGE
X

)
iy

ll__\,g:d.

~~— DRAIN PLLG
TAPON DE
DRENAJE,
BOUCHON DE
VIDANGE

Dimensions and Weights — Bare Pump Only,
Dimensiones y Pesos - Solamente Bomba,
Dimensions et poids - pompe nue seulement

D

A

/“n" GAS THREAD

UNI150 228/
i PAS DU GAZ
(LN IS0 22811

@ For use with ANSI dass 150 mating flanges.
Fara usar con biriddas que casan ANS/ clase 130.

A utiliser avec des contre-brides ANSL, classe 150.

10

btem 3 —m)

e

£

1125 1125
1124 1,i24

“——-"DIA. {DIAM)
)

KEYWAY ‘4 x Vo, CHAVETERO e x '
LOGEMENT DE CLAVETTE, "o x 'z

e

DIA, - (4) HOLES, YeDiA -

¥ (4) AGUIERCS, 4 TROUS, DIAM. - ¢

I

"
| 1
1 l"/n

150 Ib. lange, | e Wt NOTE: ) _ . NOTA: )
Pump Brida de 150 hb.; Max., (lbs.) 1. Pumps will be shipped with top 1. Las bombas se transportarén con 13
Bomba, Bride, 150 lblp” | pC | o x| v | peso | vertical discharge as standard. descarga vertical superior como
Pompe ?"ﬂ;gﬂm ngd‘ﬂfgeq Ngé' (ibras)]  For ather orientations, remove estandar. Para otras orientaciones,
' A:;'r L R:;:z;?a = Poids | casing bolts, rotate discharge to  retirar fos tarnilos de fa carcasa,
S 1716 . s T — % desited position, and tighten ¥ rotar fa descarga a la posicion
: — o —— 3% -16 bofts to 12 fiflbs., s =14 deseadls, y apretar %2 - 16 tornillos
105H| 1x2-8 ? ) B LX) o bolts to 20 ftJlbs. a 12 piesitibras, i¢ - 14 tornilfos a
VISH 1x2-10 b% | 6% Bal4 | 85 | 2 AL dimensions in inches. 20 pies/libiras,
ASH (1% x 2% -6 % 5 4% 6% 3% 56 | 3 Notlorconstruction purposes. 2. TODAS fas dimensiones en
TH|1x2%h-8) 5% | 5% M 64 pulgadas. -
5| 2x2%~6 2 5 | 4% s 57 3 No para p{oposuos de
BSH{ 2x2%-8 6 | 5w % B6 construccion.
65%H | 2% x3-6 3 2'% 57 NOTA:

1. L'onifice de refoulement est crienté

vers le haut. Pour ['orienter
autrement, enlever les vis de fixation
du corps de pompe, placer l'enfice
dans Iz sens vouly, puis reposer et
serrer les vis Y- 164 12 Ibf-pi et T
- 14 3 20 Ibl-ni

2 Les dimensions sont en pouces, el le

poids, en fivres.

3 Me pas utiliser les dimensions pour

Ia construction si efles ne sont pas
certifibes & cette effet
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SSH-F M-Group — Engineering Data, SSH-F — Informacion Técnica, Données technigues — SSH-F, groupe M

Channel Steel Bedplate, Clockwise Rotation Viewed from Drive End;
Fundacion de Acero, Rotacion en Direccion de Jas Agujas del Relof Visto desde el Extremo del Motor;
Plague de base profilée en U et rotation en sens horaire (vue de 'extrémité du moteur)

DACHARGE .
BESCARGA, ~ - ¥ -
FEFOUENENT ?

" PRIME PG Tﬁl’
\T\mmema HON DAMORCAGT
1

acion ©)
UM, i
mmnmxl
Ll - L

1

‘ v Logere s )
oh | LOGERSENT DF QAVETTE, Yo esi |

HRCER CIRUNT. ACCOURL A RECE DTCART
/ COUPLING GUARL! CASTER D ACCOLRY
| W At )
B AL BRIV

e i . Sabi. & ——_—

AL

/-1‘ EULES

I 3 IRGUS

K pp
i Mix l_

f ; ™| 1
!m-mm / \ | *iu
DF DRIAE, DOCCHON LE LDANGE

I
W GAS THREAD: " 1 lr-

/ Ff === - s s o s
]
|

il I

be— g ——ebe— st —|
. Ut 50 22671
HA BT DU GAT T8 50 2381)

Dimensions and Weights — Determined by Pump,
Dimensiones y Pesos - Determinadas por la Bomba,
Dimensions et poids - pompe

NOTA :
1. Lorfice de refoulement est
onenté vers fe haut. Pour

NOTE:
1 Pumps will be shipped with top
ventical discharge as standard, For

ather onentations, remove asing

f'onenter autrement, enfever fes

De Wt balts, rotate discharge to desired vis d2 fixation du corps de pompe,
pump, | PumpSize.| @ o Max., (Ibs., | position and tighten %~ 16 bolts piacer l'orifice dans le sens voul,
Bomba, Tamanio de | Suction | Discharge | cp MD'C ool x| v| Peso 10 12 it.fos. fuls reposer et serrer s vis
Pompe | la Bomba, | Succion | Descarga o flibras), | 2. ALL dimensions in inches. %- 164 121b/pi
Dimensions | Aspir. Refoul. e Paids | 3. Not ior constiuction puiposes. 2. Les dimensions sont en pouces,
Ty . : NOTA; et e poids, en lvres.
MSH | 1A x 210 o 1% & | 6w 125 | 1 tas bombas & transportardn con 3. tes dimensions et ke poits dit
255H 1x2%-10 2 , - [B¥ig 125 Ia descarga vertical superior como moteur peuvent vanef selon le
2754 7% % 3-8 23 &% | 5% 10% . 125 estdndar Para otras onentaciongs, fabmant s
| 3 2% — retirar los tomillos de I3 carcase, 4 Ne pas utiliser les dimensions pour
275H 2% x3-10 o | 6% 3% 134 rotar ko descarga @ Ja posicion fa construction s elles ne sont pas
235H Ix4-8 s 3 2 e . 136 deseada, y apretar % - 16 tomilos certifiées & cette effet,
285H 3x4-10 Th | Tl W 128 | 212 pesibas.
2. TODAS fas dimensiones en
@ For use with ANSI ctass 150 mating flanges. pulgatias
Para usar con bridas que casan ANSI clase 150. 3.No para propésitos de
A utikiser avec des contre-brides ANSY, classe 150, CORSIVGEn
Available Motor and Bedplate Dimensions and Weights,
Pesos y Dimensianes Disponibles de la Fundacion y del Motor,
Dimensions et poids - moteur et plague de base
g‘:r::: HP @ 3500 RPM, HP @ 1750 RPM - T-Frame Only AB c p Wt Bedplate Data, Datos de Ia Fundacion,
Ammazen hp & 3 500 trimin hp & 1 750 trimin - carc. T seulem. M:;.. M?:x.. Mpax., ;we ax., Plaque de base
Mgii Three Phase, Single Phase, Three Phase, | afax,, | Max., | Méx., M;: , th; {Ibs.),
i | Trifisicas, 3@ | Monofasicos, 10 | Trifisicos, 38 | AB"| ¢ | P |Poids | HA | HB | HD | HE | MF | WG | i
Carcasse max, | max. | max, | max, (ﬂbn:as} !
de moteur| ODP TEFC 0pP | TEFC 0DP TEFC ' ' ' Poids
18471 Jorous| 3 5 5 5% | _18% 7% 95
131 1 T 18 AL
T ]
21571 15 10 10 19% 136 | 13 a2 10 | 5% | 38% 4 m
2541 0 1 1 15 ¥ 266
2 5 5 g% 21% 13
2567 25 20 20 20 23% 264
2B4TST 30 25 25 25 24% 392
12% 15 15 A4 | 0% | S ) 40 | 3 124
2867897 40 30 26% 422
347157 50 a0 v 28% -~ 5492 .
36191 | 60 50 S 634 '
14y
36157 | 75 60 I TN R I LR . Ta | 4@ 4 | 18
365191 | 100 75 * | Az 1000
A05TST 100 18 36% 20% | 1060 | 22 56 14 | 74| 524 4 214
Dimensions and weights vary with manuiaciusers. Dimensions in inches and weights in Ibs
Dimensiones y pesos varian con fos fabncantes. Dhmensiones en pulgadas y pesas en lbras.
ODP = carcasse abritée [4 ouvertures da ventilation protsgsesh, TEFC = carcasse fermée autoventiiée.



SSH M-Group Close Coupled — Dimensions and Wei

{All dimensions in inches and weights in |bs. Do not use for construction purposes.)
{Todas fas dimensiones en pulgadas y pesos en fibras. No usar pare propdsitos de construccion.)

Dimensious et poids — SSH montée sur moteur, groupe M

ghts, SSH Acople Cerrado — Dimensiones y Pesos,

(%
. ] DISCHAPGE, = ¥
MBS DESCARGH, N
PEFOUREMENT
PRIME FLUG, 71
2 i HOE AL L
Pandiy yﬂc« I3CUCHB-. DALKDESAGE |
o " % — 5 <
SHCTON, ! |
SUCCION. i
ashwaron L O T e .
- TOTMRUT T
i DC ply : U
G HA
& atl —) U
] DRAIN FLUG. 7 | | T el
‘ h—t ‘ L i L s n:hsm\o - F _._.{_J Hi s
' k PSR el s UNI 150 22881, ?
i PAS DU GAZ
Ui 150 228:1)
Dimensions “L" Determined by Pump and Motor, Dimensienes “L” Determinadas por la Bomba y el Motor, Dimensions L - pompe et moteur
. P DC Wt Motor Frame Size,
Pumn, F;urn;_Slze, ® o Max., | Max, (Ibs.), Tamario del Armazon del Motor,
Born amano 6¢ | cieion | Discharge | | CP OC oo x| v | Peso Carcasse de moteur
J la Bomba, | gycvidn | Desca Méx., | Méx., ;
Pompe Di : ccon rga P oC (tibras},
imensions | Aspir. | Refoul | o | o Poids | 140| 180 | 210 [ 250 | 280 | 320 | 360
45H 1% x2 %10 1! 34 75 |0
245 x 2% 2% 4 2 & - h
2554 2x2%-10 2 8% p 75 1%
225H 21'/3 x3-8 3 " 36 6% 5% [ 12% 13% 14% "
-10 84
2754 2%x3 on | e loms |-
H 3Ix 4 Bb |t | 12%
25 re8 4 3 37 5 ! £ IRV RN T
285H 3410 74 Tall1's 98
@ For use with ANSI class 150 maung flanges.  MOTES: NOTAS: NOTA :

Para usar con bridas que casan ANSI dlase 150.

A utiliser avec des contre-bndes ANSI,
clagse 150.

1 Pumps shipped in ventical discharge a3

standard. For other onemtatioms. remoee

casing bolts, 10tte discharge to desired

pesinon, and vghten % - 16 bolts to

12 fiftbs . - 14 bolts to 20 fiflbs.,

Y- 13 holts v 35 ftfbs.

2 Motor dimensions may vany wath motor
menufactuier

3 Mot for constrection purposes.

1. Las bombas se transpartardn en descarga
vertical (omo estdndar. Para otras
orientadiones, retiar fos tomillos de b
carcasa, foia7 & descarga A 2 poskin
deseady, y apretar % - 16 toenidios a 12
peestinras, - 14 tomilos a 20 plesiibras,
- 13 tomillos 8 3% prestFhras.

2. TODAS las dimensiones en pulgadas.
3 Mo para propdsnos de construgtion.

1. L'orifice de refoulement est orienté vers fe haut.
Pour orienter autrement, enlever fes vis de fixation dy
corps de pompe, placer [onfice dans ke sens vouly,
puns repaser et serreres vis Y - 164 12 i pl - M4
420106fpet - 134355 pi

% 2 les dimensions sont ent poutes, el le poids, en fvres.

1. Les dimensions et ke poids du moleur peuvent vaser
selon le fabncant.
o, e pas utiliser los dimensions pour I construction si

Dimensions Determined by JM Motor Frame,
Dimensiones Determinadas por el Armazén del Motor JM,
Dimensions - carcasse de moteur JM

eles ne sont pas tertifides & cefte effel.

Motor Frame Selections,
Selecciones del Armazon del Motor,
Choix de carcasses de moteur

AB P Max.,
Frame, £ e
Amazin| A (M4 g |0 | E [ F| G |H P M,
Carcasse
max. max.
TSI | 6% | 5% | 6 | 3% | 2% | 2% | % | Y| 7%
1
:gim g | 5% (o | aw | 3 F2E] w B%
7130 o o
o] SR T | 8 | % | A% S 10%e
1
fzgm nw| o (1] es| s 45'* 13%
284M 7 il
Ssa] 12|12 2% | 7| % B 15
‘v
gggm 14 (13w | v | 8 | 8% 2; 6 16%5
ot e
3641CZ 5% =
e A IR RN BE I = B 18

3647CZ and 365TC2 frames ase huilt with 326/M shafi extensions
Dimensions may vary with manutaciurer.,

Los armazonas 364TCZ y 363TCZ 5o construyen con extensiones def eje 326/M,
Las dimansiones pueds que varien con los fabricantes,,

Les carcasses 364TCZ et 365TC7 possédent fa rafionge d arbre d2 fa 326/

12

Motor Horsepower, Potencia del Motor, Puissance (hp) M"'gi
Frame, | 3500 RPM, 3500 trimin 1750 RPM, 1750 trimin Peso
Armazon, |3 PR, Trifésicos, 3 @ [| PH, Monofasicos, 1 0] 3 PH, Frifasicos, 30 | Max.
Carcasse Poids
0DP TEFC 0DP TEFC ODP TEFC | max.
14510 - - -~ - 2 2 57
182054 - . 2 .3 3 3 77
184IM = = 3 - 5 5 97
2130 10 - 5 - 2 12 141
215IM 15 10 - - 10 10 155
2541M 20 15 - 15 15 265
256)M 25 20 - - 2 20 320
284IM 30 25 - = 15 25 419
286IM 40 30 - - - - 422
324IM 50 40 — - = - 562
326/M 60 50 - - - - 625
3647C2 75 60 - - - 775
365102 100 75.100 - - - 905

364TCZ and 365TC7 irames are built with 32680 shalt exiensions.

Los ammazones 364TCZ y 365TCZ se canstruyen con extensionss del eje 3260M.

ODP = carrasse abrités (3 ouveriures de ventiation protégées) ; TEFC = carcasse fermée
sutoventdee Les carcasses 364TCZ et 365TCZ possedent Ia rafionge d arbre de Ja 326/M.



SSH M-Group Frame Mounted — Dimensions and Weights, SSH Arinazén Montado — Dimmensiones y Pesos,

Dimensions et poids — SSH montée sur palier, groupe M

g
Ly
| i A N
I
FHIME PLUG,
);.1,74 FOUCHON D AMORCAGE I
A X | - 3%
5 W, L
] - 1.625 1,625}
ASPIRATION t rgza (16249
— B BlA. {DiAM)
1 I b= © KEYVUAY %4 X %, CHAVETERQ Y X 1,
B DC oo LOGEMENT DE CLAVETTE, Yiux '
Max, 7 4 HOLES Yie DIA.,
4 ¢ 15 DIAM. - (3) AGUIERDS,
A 1 1 4 TROUS, DIAM. %16
/ - ' ) |l'
DRAIK PLUG, t f—gy —+ e ’
TAPOI! DE DRENAIE -/
BOUCTHON DS VIDANGE Zmys: oA THREAD Bl
UK 150 22813
%, PAS DY GAT (U1 iSO 228T)
Dimensions and Weights — Bare Pump Only,
Dimensiones y Pesos - Solamente Bomba
Dimensions et poids - pompe nue seulement
DC
e Pump Size, | D )] Max., (I\ITsL)
N Tamadeo de | Suction Discharge P e pplL |[x!ty] Pe -
Fompe | J2dombi. | Sueii | Descra | | M. fbre),
Dimensions | Aspir. Refoul. ’:; Poids
45H 1% x2 %10 1 125
245 . 2% : 6% | 6%
255H 2x2%-10 2 23 10'/;8I%[ A 125
225H %38 ; - 6% |54 | || 125
5H | 2%x310 on | o —loms 134
23H 3x4-8 ) s | oy 5 1136
285H 35410 7 |7 | |i14 148
@ For use with ANSI class 150 mating flanges.
Para usar con bnidas que casan ANSI clase 150
A utiliser avec des contre-bides ANSI, classe 150
NOTES: NOTAS: NOTA :

1. Pumps wifl be shipped with top verical
discharge as standard. For other
oneniations, remove casing bolts, rotate
dischasge to desired posiion, replace
and tighten %-16 balts 10 12 ft.flbs

2. Mator dimensions may vary with motor
manufacturer,

3. Not for construdtion purposes.

1. Las bombas se transportardn con la
Oescarga vertical supenior como estandar
Para otras onentaciones, retirar los tornifios
de la carcasa, rotar Ia descarga a fa
posicion deseada, y apretar ¥ - 16
tormillos & 12 presifibras,

2 TODAS fas dimensiones en pulgadas,

3 No para propdsitos de construceién

1, Uorifice de refoulement est orienté vers
fe haut, Pour F'orienter autrement, enlever
fes vis 2 fixation dv corps de pompe,
placer l'orifice dans Je sens vouly, puis
reposer et serer les vis % - 16 & 12 ibfpi

2. Les dimensions sonl en pouces, et le
poids, en livres,

3 Les dimensions et fe poids du mateur
peuvent vaner selon fe fabricant.

4 Ne pas utifiser les dimensions pour la
construction si efles ne sont pas centifiées &
cette effet

13



Performance Curves — 60 Hz, 3500 RPM
Curvas de Funcionamiento - 60 Hz, 3500 RPM

Meodel SSH/ 115H Optianal Impeller,
merens  reer | Size (Tamaio} 1 x 2-10 Impulsar Opcional
METROS  PIES | RPM 3500 Curve Curva) CNOG16R00 Impeller | | Standard

450 Code, Dia, | HP Rating,
0l Codigo del Dia. |Estandar HP
> } \NPSH, FEET (PIES) Impulsor | Potencia

o D Sy St oAUl 20
= B_ |8 ]| 15
2 M0 3o B o az o [ o% 15

¥y, |

g w0l p 8% | 15
§ NOTE; Pump wi passs & sphere
g 90| el 10 % diameter.
3 . NOTA: [a bombi pasard una
£ sl 43 EFF% esfera 3 i dhémetio.
§ 250
g o
o
2 gof 200 —\
g
2 s e N
=) 156 - i _...._; -
L2 20 HP

40 = f

30{- 100 e —— —

NOTE: Hot reeommended lor opesabior: beyond prnted 11-Q quiviz 15 KP
NOTA: Mo t= recomienga para funoonameto supetor af |
W0 impreso en B euna HQ.
0 25 50 75 100 125 150 175 U5, GPM 200
L 1 1 1 I ] ] 1 (]
0 5 10 15 20 25 30 35 4 mé hr
CAPACITY {CAPACIDAD] {(})

Model 55H / 4SH Size {Tamaio) 1'2 x 2':-6 Optional Impeller,

RPM 3500 Impulsor Opcional
:::lg';g? ;:EEEST Curve {Curva) CNO4BSRO1 Impeller Standard

sok Y T Code, |[Dia., HP Rating,
5'NPSH;, - FEET {PIES) Codigo del| Did. |Estindar HA

A 6 DI o } impulsor | Potencia

175 ——._._ A 6%" 10
£ 0 B 6% B 6% 1 7%
2 1| S ——— C 6% 7%
= s N
%’ sl ey FNEANE
g 125pD S _F |awel 3
% E S'Iu'; G :tA 3
L 3ol 100 H 4% 2
2 ] 3% 2
= -
§ 75.;‘1;"‘_‘_____; K NOTE: !fump will pass a sphere
= AL to % diameter,
E W e NOTA: La bomba pasré una
g 50 : ! esfera a %' didmetro

:—'—-—_¢
= 137" ,
10
25
NOTE: Not recommended for opesation beyond primed H-0 turve
NOTA: No se recomventa para huntanamenta supems o
o mmpeso n I cunva H-Q
- % 50 ) 150 200 250 Us o
0 10 20 30 40 50 60 m'tu

CAPACITY (CAPACIDAD! Q!
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SAFETY INSTRUCTIONS

TQ AVOID SERIOUS OR FATAL PERSONAL INJURY

OR MAJOR PROPERTY DAMAGE, READ AND

FOLLOW ALL SAFETY INSTRUCTIONS IN MANUAL

AND ON PUMP,

THIS MANUAL IS INTENDED TO ASSIST IN THE

INSTALLATION AND OPERATION OF THIS UNIT AND

MUST BE KEPT WITH THE PUMP.
Thisis a SAFETY ALERT SYMBOL. When
you see this symbol on the pump or in the
manual, look for one of the following signal
words and be alert to the porential for
personal injury or property damage.

PO Warns of hazards thar WILL cause serious
personal njury, death or major property
damage.

Warns of hazards that CAN cause serious
personal injury, deach or major property
damage.

A\ CAUTION | Wams of hazards that CAN cause personal
injury or property damage.

NOTICE: INDICATES SPECIAL INSTRUCTIONS
WHICH AREVERY IMPORTANT AND
MUST BE FOLLOWED.

THOROUGHLY REVIEW ALL INSTRUCTIONS AND

WARNINGS PRIOR TO PERFORMING ANY WORK

ON THIS PUMP,

MAINTAIN ALL SAFETY DECALS.

A\ WARNING]| All electrical work must be performed by a

qualified technician. Always follow the
Nariona! Electrical Code (NEC), or the Canadian Electrical
Cude, as well as all local, srate and provincial codes, Code
gtiestions should be direcred to your local elecirical
inspector. Failure to follow electrical codes and OSHA
safery standards may result in personal injury or equipment
damage. Failure ro follow manufacrurer’s installation
instructions may result in efectrical shock, fire hazard,
personal injury or death, damaged equipment, provide
unsatisfactory performance, and may void manufacturer's
warranty.

"4} WARNING] Standard units are not designed for use in

swimming pools, open bodies of water,
hazardous liquids, or where flammable gases exist. These
fluids and gases may be present in containment areas, Tank
or wetwell must be vented per local codes,

Only putnps specifically Listed for Class 1, Division 1 are
allowable in hazardous liguuds and where flammable gases
may exist. See specific pump catalog bulletins or prwmip
nameplate for all agency Listings.

£k WARNING| Disconnect and lockout electrical power

before installing or servicing any electrical
cquipment. Many pumps are equipped with automaric
thermal overload protection which may allow an
overheated pump to restart unexpectedly.

4 cAUTION | All three phase (3@) control panels for

submersible pumps must provide
Class 10, quick-trip, overload protection.

[ %)

PEE-DISTALLATION CEECES

Open all cartons and inspect for shipping damage. Reporr
any damage to vour supplier or shipping carrier
immediately.

Important: Always verify that the pump nameplate Amps,
Voltage, Phase, and HP rarings match your control panel
and power supply.

Many of our sewage pumps are ail-filled. If there are any
signs of oil leakage or if the unit has been stored for an
extended period check the oil level in the motor dome and
the seal housing, if so equipped.

Check the motor cover oil level through the pipe plug on
top of the unit. The motor chamber oil should just cover
the motor, Do not overfill, leave room for expansion!

To checlk the seal housing ol level, where used, lay the unit
on its side with the fill plug at 12 o’clock. Remove the plug.
The oil should be within 15" (13mm) of the top. if low,
refill with an ASTM 1350 turbine oil, Replace the plug,

Oil is available in § gallon cans through our distriburors.
You can also source oil locally at moror repair shops.
Typical oil brands are: Shell Turbo 32, Sunoco Sunvis 932,
Texaco Regal R&Q 32, Exxon Nuto 32 and Mobil DTE
Light.

Checle the strain relief nut on power cable strain
assemblies. Power cables should be torqued to 75 in. Ibs.
for #16 cables and 80 in. Ibs. for all other cable assemblies.
Seal/heat sensor cables, where used, should be torqued o
75 in. lbs.

Warranty does not cover damage caused by connecting
pumps and controls to an incorrect power source (voltage/
phase supply).

Record the model numbers and serial numbers from the
pumps and control panel on the front of this instruction

manual for future reference. Give it to the owner or affix it
to the control panel when finished with the installation.

LIFTINIG OF PUMP

AWARNING| DO NOTLIFT, CARRY OR HANG
— @ PUMP BY THE ELECTRICAL

-m CABLES. DAMAGE TO THE

ELECTRICAL CABLES CAN CAUSE
SHOCK, BURNS OR DEATH.

Hazardous vollage

can thock, burnor

cauie death.

Lift the pump with an adequately sized chain or cable artached
to the lifing eye bolr. DO NOT damage elecrrical and sensor
cables while raising and lowering unit.

OPTIONAL GUIDE FAIL
O LIFT-OUT 3r5TZiA

In many effluent and sewage basins or lift stations it is
advisable to install the pump on a guide rail system or on a
lifti-out adapter to facilitare installation and removal for
inspection and/or service. Most codes do not allow
personnel to enter a wetwell without the correcr protective
equipment and training. Guide rails are designed to allow
easy removal of the pump without the need for entry into
the werwell or need to disturh piping. The guide rail or lift-
our adaprer should locate the pump oppaosite the influent



opening preventing stagnare areas where solids can settle.
The basin or pit must be capable of supporting the weight
of the pump and gwide rail. The pit floor must be flat.

NOTICE: FOLLOW THE INSTRUCTIONS THAT ARE
PROVIDED WITH THE GUIDE RAIL
ASSEMBLY.

PIPIMG

Discharge piping should be no smaller than the pump dis-
charge diameter and kepe as short as possible, avording
unnecessary firtings to minimize friction losses.

Install an adequately sized check valve matched ro the
solids handling capability of the pump to prevent fluid
backflow, Backflow can allow the pump ro “rurbine”
backwards and may cause premature seal and/or bearing
wear, If the pump 15 rurning backwards when it is called on
to start the increased rorque may cause damage to the
pump motor and/or motor shaft and some single-phase
pumps may actually run backwards.

Install an adequarely sized gate valve AFTER the check valve
for pump, plumbing and check valve maintenance.

Important — Before pump installation. Drill 2 %4 (4.8mm)
relief hole in the discharge pipe. It should be located within
the werwell, 2™ (5 1mm) above the pump discharge but
befow the check valve. The relief hole allows any air to
escape from the casing. Allowing liquid into the casing will
insure that the pump can start when the liquid level rises.
Unless a relief hole is provided, a bortom intake pump
could “air lock™ and will nor pump water even though the
impeller urns.

All piping must be adequarely supported, so as nor to impart
any piping strain or loads on the pump.

The pit access cover must be of sufficient size o allow for
inspection, matntenance and crane or hoist service.

WIRING aND CGROUNDINIG

Important notice: Read Safety Instructions before
proceeding with any wiring.

A Use anly stranded copper wire to pump/motor and
ground. The ground wire must be ar least as large as
the power supply wires, Wires should be color coded
for ease of maintenance and troubleshooting.

Install wire and ground according to the National
Elecirical Code {NEC), or the Canadian Electrical
Code, as well as all local, state and provincial codes.

Install an all leg disconnect switch where required by
code.

Disconnect and lockout electrical power before
performing any service or installation.

The electrical supply voltage and phase must match
all equipment requirements. Incorrect voltage or
phase can cause fire, motor and contral damage, and
voids the warranry.

All splices must be waterproof, If using splice kits
follow manufacturer’s instructions.

A\ WARNING Select the correct type and NEMA grade

junction box for the application and
location, The junction box must insure
drv, safe wiring connections.

> P> b

) WARNING] Seal all contrals from gases present which

may damage clectrical components.

FAILURE TQ PERMANENTLY
A WARNING GROUND THE PUMP, MOTOR AND

t‘;ﬁg’i"“‘ CONTROLS BEFORE CONNECTING
9 TO POWER CAN CAUSE SHOCK,
BURNS OR DEATH.

SELECTING ArtD WIRNIG
PUMLP COMTEOL PAMELS A 1D SWITCHES
FLOAT SWITCH TYPES

There are two basic float switch designs; single-action and
wide-angle. Single-action switches operate over a range of
13* so they open and close quickly. Wide-angle floats
operate over a Y0 swing with rhe tether lengrh berween
the floar body and the pivor puint controlling rhe On-Off
range. The design determines how many floats are required
with different systems or controls.

Floars may be narmally open (NO) for pump down
applications or o empry a tank. Normally closed (NC)
switches are used to pump up or fo fill a tank.

A single-action control switch may be used only with a
control panel, never direct connected to a pump.

The wide-angle, pump down switches may be used as
direct connected pump switches or as control switches.

SETTING THE FLOAT SWITCHES
There are no absolute rules for where to set the float
switches, it varies from job 1o job.

Suggested Rules to Follow:
All floars should be set below the Inlet pipe!

Off Float: Best: set so the water level is always above the
top of the pump (motor dome). Next Best: ser so the water
level is nor more than 6" below the top of the pump.

On Float: set so the volume of water between the On and
Off floats allows pumps of 12 HI and under ro operate for
1 minute minimum. Two (2) HP and larger pumps should
run a minimum of 2 minutes. Basin literarure states the
gallons of storage per inch of basin height.

Lag/Alarm Float(s): should be staggered above the Off and
On floats. Try to use most of the available storage provided
by the basin, save some space for reserve storage capacity.
See Diagrams and Charts in Float Switch Chart Section.

PANEL WIRING DIAGRAMS

Qur control panels are shipped with instructions and
wiring diagrams. Use those instructions in conjunction with
this IOM. Electrical installation should be performed only
by qualified technicians. Any problem or questions
pertaining to another brand control must be referred ro
that control supplier or manufacturcr. Our technical people
have no technical schematics or trouble shooting
information for other companies’ controls.

ALARMS

We recommend the installation of an alarm on all
Wastewater pump installations. Many standard conrrol
panels come equipped with alarm circuits. If a control
panel is not used, a stand alone high liquid level alarm is
available. The alarm alerts the owner of a high liguid level
in the svstem so they can contact the appropriate service
personnel to investigate the situarion.

ad



SINGLE PHASE PUMPS

Single phase (1@) pumps may be operated using a
piggyback or hard wited floar switch, a contactor, or a
Simplex or Duplex control pancl. See Figures 1, 2 and 5.

All 173 and 1/2 HP, 115 or 230 volt pumps, and some 3/4
and | HP pumps, are supplied with plug style power cords.
They may be plugged into piggyback floar switches for
simple installations. 1 is allowable to remove the plugs in
order to hardwire or connect to a Simplex or Duplex
controller. Removing the plug neither voids the warranty
nor violates the agency Listings. See Figure §.

A WARNING| PLUG-CONNECTED UNITS MUST BE
PY CONNECTED TO A PROPERLY
Ny GROUNDED, GROUNDING TYPE
RECEPTACLE.
ON NON-PLUG UNITS, DO NOT
REMOVE CORD AND STRAIN RELIEF.
Mazardous voltage DO NOT CONNECT CONDU]T TO
can shock, burn o1 pUN[P.
cause death

Pumps with bare lead power cords can be hard-wired to a
float switch, wired 1o a 10 contactor, a Simplex controller
or a Duplex controller. Always verify that the float switch
is rated for the maximum run amperage, maximum starting
amperage, and the HP rating on the pump. Single-phase
wastewater pumps contain on-winding overloads, unless
noted on the pump nameplate. See Figures 1 and 2.

THREE PHASE PUMPS:

As a Minimum a 30 pump requires a 3 pole circuir
breaker/fused circuit, an across the fine magnetic starter
rated for the pump HP, and ambient compensated Quick
Trip Class 10 overloads.

SINGLE AND THREE PHASE CONTROL PANELS:
Control panels are available as Simplex (controls 1 pump)
or Duplex (controls 2 pumps). Our standard SES Series
Panels are available with many standard features and can be
built with our most popular options. We also custom build
panels which offer many more design options than the SES
panels. Custom control panels are available in many
different configurations, Custom panel guote requests may
be forwarded ro Customer Service through any authorized
distributor.

Our “SES™ Duplex panels feature a solid-state printed
circuir board design with standard high level alarm circuits.
Orther standard features are: an auxiliary dry alarm contact
for signaling a remote alarm and floar switch pusition
indicator lights, Qur 3@ panels have buili-in, adjustable,
Class 10 overloads. The adjustable overloads on all our 3@
panels mean less labor for the installer and no need to
order specific overloads. Most SES panels are in stock for
immediate delivery.

On pumps equipped with seal fail and/or hear (high
remperanire) sensors it is recommended thar you use our
control panel with the appropriate options. The pump
sensors do not function withour a seal fail relay or terminal
connection in the control panel and a warning device such
as a bell, horn or light.

Seal Failure Circuit - Some dual seal pumps are equipped
with a standard, built-in seal failure circuit, which may also
be called a moisture detection circuit. This circuir must be
connecred to a control panel with an optional seal fail
relay. The panel must be special ordered with the seal fail
relav and alarm. There are also sitand alone seal fail panels
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such as the A4-3 or A4-4 available as standard items. The
pumps can be identfied by an extra control cable exiting
the motor cover. The cable contains two wires, a black
wire, connects to panel "terminal” going 1o "probe"; and a
white wire, connects to the panel "terminal” going to the
relay ground. Do not connect to the panel ground screw.
Fallow the witing instrucrions supplied with the panel,

Heat Sensor and Seal Failure Circuit - Some pumps are
equipped with a seal fail and normally closed, on-winding
high temperature thermostars {hear sensors). The pumps
have a control cable with four {4) leads, black (probe) and
green (relay ground) for the seal fail circuit and red and
whirte for the high temperature circuit. Connect the high
temperature (heat sensor) circuir to the panel terminal strip
as indicared on the panel drawing using the red and white
wires. The high temperature panel circuir is also an
optional item which you must specifically order when you
order your control panel. The high temperatre circuit is
different from the Class 10 overloads which are always
required on three phase pumps. Foffoww the wiring
instructions supplied with the panel.

INSTALLATION

Connect the pump(s) to the guide rail pump adaprers or to
the discharge piping. Slide rail bases should be anchored to
the werwell floor.

Complete all wiring per the control panel wiring diagrams
and NEC, Canadian, state, provincial and/or local codes.
This a good time to check for proper rotation of the
mators/impellers,

PO ol PO NOT PLACE HANDS IN PUMP

SUCTION WHILE CHECKING
F 3
L 4

MOTOR ROTATION. TO DO SO
WILL CAUSE SEVERE PERSONAL
l § INJURY.

Hazardous Machinery

Always verify correcr rotation. Correct
rotation is indicated on the pump casing,.
Three phase motors are reversible. It is
allowable to bump or jog the motor for a
few seconds to check impeller rotation. It
is easier to check rotation before insralling
the pump. Switch any two power leads to
reverse rotation.

Lower the pump(s) into the werwell,

Check to insure that the floacs will operate freely and not
contact the piping.

OPERATION
Once the piping connections are made and checked you
can run the pumps.

Piggyback Switch Operation — Plug the piggyback switch
into a dedicated grounded outler and then plug the pump
into the switch. Test the pump by filling the werwell until
the pump goes On. if the pumps run bur fail to pump,
they are probably air locked, drill the relief holes per the
instructions in the Piping Section.

Check the operating range to insure a minimum one
minute run time and that the pump goes Off in the
COrrect position,

Conrtrol Panel Operation - Fill the werwell with clear
warter.



ey

Use the pump H-0-A (Hand-Off-Automatic) swirches in
Hand to test the pumps. If they operate well in Hand
proceed to test Automatic operation. If the pumps run
but fail to pump, they are probably air locked, drill the
relief holes per the instructions in the Piping Section.

Place Conrtrol Panel switch(es) in Automatic position and
thoroughly test the operation of the ON, OFF, and
Alarm floars by filling the wenwell with clear water.
Important: Failure to provide a Neurral from the power
supply to a 10, 230 volt Control Panel will not allow the
panel control circuir to operate. The Neurral is necessary
to complete the 113 volt control circuir.

Check volrage and amperage and record the data on the
front of this manual for future reference. Compare the
amperage readings to the pump nameplare maximum
amperage. If higher than nameplate amperage investigate

cause, Operating the pump off the curve, i.e. with 1oo
Jirtle head or with high or low voliage will increase
amperage. The motor will operate properly with volrage
nor more than 10% above ot below pump naneplate
rarings. Performance within this range will nor
necessarily be the same as the published performance at
the exact rated nameplate frequency and voliage. Correct
the problem before proceeding. Three phase unbalance is
also a possible cause. See Three Phase Power Unbalance
and follow the instructions,

Reser the Alarm circuit, place pump switch(es) in the
Auromatic position and Control Switch in ON position.
The systemn is now ready for automatic operarion.

Explain the operartion of the pumps, conrtrols and alarms
to the end user. Leave the paperwork with the owner or
at the control panel if in a dry, secure location.

FLOAT SIITCH AMD FLNEL CHAET

The purpose of this chart is to show the required switch
quantiries and the function of each swirch in a typical
wastewater system. The quantiries required vary depending
on the switch rype, single-action or wide-angle. Switch
quantiries also vary by panel type: simplex with and
withour alarms, and duplex with alarms.

Duplex Panels using single-action switches:

Three Floatr Panel Wiring

SW1 Bottom Pumps Off

Sw2 Middle 1st Pump On

SW3 Top 2nd Pump & Alarm On
Four Float Pangl Wiring &

SW1 Bottom Pumps Off

Sw2 2nd 1sr Pump On

SW3 3rd 2nd Pump On

SW4 Top Alarm On

Duplex Panels using wide-angle switches:

Three Float Panel Wiring

SW1 Bomtom
SW2 Top

1st Pump On/Both Off
2nd Pump & Alarm On

Four Float Papel Wiring

SW1 Bottom
Sz Middle
SW3 Top

1st Pump On/Both Off
2nd Pump On
Alarm On

Simplex Panel using single-action switches:

Simplex Panel with Alarm @

Sw1 Bottom Pump Off
SW2 Middle Pumnp On
SW3 Tap Alarm On/Off
Simplex Panel with No Alarm

S5W1 Bottom Pump Off
5w2 Top Pump On

Simplex Panel using wide-angle switches:
Simplex Panel with Alarm

SW1 Borrom Pump On/Off
SW2 Top Alarm On/Off

Simplex Panel with No Alarm
SW1 Pump OnfOff

Discharge

T e

Inlet [[
Alarm 5W3 - Iﬁ%l

Pump On SW2 ——

Pump Oft SW1 ——-—-% /—m

\. >

Simplex ®

Dischasge

Cxinmninline
e 1]

Alatm  SWA4 —t—
Lag Pump Of =—t——o
Swa3

Lead Pump On

SW2
Pump OH
swi

Duplex @

P

L



THIEE PEIESE PLVTER ULTELLELICE

A full three phase supply consisting of three individual
transformers or one three phase transformer is recom-
mended. “Open” delta or wye connections using only two
transformers can be used, but are more likely 1o cause poor
performance, overload tripping or early motor failure due
10 current unbalance.

Check the current in each of the three motor leads and
caleulare the current unbalance as explained below.

If the current unbalance is 2% or less, leave the leads as
connected.

If the current unbalance is more than 2%, current
readings should be checked on each leg using each of the
three possible houk-ups. Roll the motor leads across the
starter in the same direction to prevent motor reversal.

To calculate percent of current unbalance:

A, Add the three line amp values together.

Hookup 1
Starter Terminals L1 L2 L3
1 1 1
T T T
Motor Leads R B w
3 T T2
Example:

T3-R = 51 amps

T1-B = 46 amps

T2-W = 53 amps

Total = 150 amps

+ 3 =50amps

— 46 = 4 amps

4+ 50 = .08 or 8%

INSULLTION RESISTANCE PEADINGE

L1

——

2+ 50 =.040r4%

B. Divide the sum by three, vielding average current.

C. Pick the amp value which is furthest from the average
current {either high or low).

D. Determine the difference between this amp value
{furthest from average) and the average.

E. Divide the difference by the average. Multiply the resulr
by 100 to determine percent of unbalance,

Current unbalance should not exceed 5% at service
facror load or 10% at rated input load. 1f the unbalance
cannot be corrected by rolling leads, the source of the
unbalance must be located and correcred. If, on the three
possible hookups, the leg farthest from the average stays on
the same power lead, most of the unbalance is coming from
the power source.

Contact your local power company to resolve the
imbalance.

Hookup 2 Hookup 3

2 L3 L1 p] L3

1 L i 1 1

T T T T T

R B B w R

T3 T T T2 T3
T2-W = 50 amps T1-B = 50 amps
T3-R = 48 amps T2-W = 49 amps
T1-B = 52 amps T3-R = 51 amps
Total = 150 amps Total = 150 amps
+ 3 =50amps + 3 =50amps
— 48 = 2 amps —49 = 1 amps

1= 50 = .020r2%

Narmal Ohm and Megehm Values between all leads and ground

Condition of Motor and Leads

A new motor (without drop cable).
A used motor which can be reinstalled in well,

20,000,000 (or more)
10,000,000 (or more)

Ohm Value Megohm Value
20 {or more)

10 {or more)

Motor in well. Readings are for drop cable plus motar.

New motor.
Motor in good condition.

Insulation damaae, locate and repair.

2,000,000 {or more) 2 (or more)
500,000 - 2,000,000 5.2
Less than 500,000 Less than .5

Insulation resistance varies very little with rating. Motors of all HP, voltage and phase ratings have similar values

of insulation resistance.,

Insulation resistance values above are based on readings taken with a megohmmeter with a 500V BC output.
Readings may vary using a lower voltage chmmeter, consult factory if readings are in question.

This table was reprinted through the courtesy of Franklin Electric,
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ENGIHIEERIIIC DATA

Engineering data for specific models may be found in your catalog and on our website (address is on the cover).

Control panel wiring diagrams are shipped with the control panels. Please use the control panel drawings in conjunction with this

instruction manual to complete the wiring.

PUMP CONSTRUCTION

Minimum Submergence

Maximum Fluid Temperature

Continuous Continuous

Duty Fully Submerged Operation 104°F 40°C
tntermittent . Intermittent

Duty 6" Below Top of Motor Operation 140°F 60°C

Pumpmaster and Pumpmaster Plus -

Hard Wired

il

Drireet wire
installation
for 120V
or 20V
wpplications.

Fig. 1

Double Float - Hard Wired

switch

Single-Action Float Switch
"Typical" Installation

ru'\ WUIGHT

!

— = —
€ (153 em)
4207 e ml TURN ON LEVEL }
{153 em)
L l
Figr. 4

Wide-Angle Float Switch

Pump plug

-’
~ Pumping
. range
~

Piggyback
switch plug

Determining Pumping Range

e

~
e L1y ]
o~
: ~
T w
£ 2
=]
£ v
£z
-
-0
& -
=
2ol

it

556 10 14 16 22 & 306 34 38
Pumping Range (inches)

Fig. 3

Three Phase Connection Diagram

A~
L2 A

L3 A~
GRD A~

51
—O"\D/\,"x,o—li— —Rid— -

A [} — Black _

—QAM"’—I E_ _ WEII:_

GI'EETI —

Fig. 6
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TROUELE sHOOTIG

FAILURE TO DISCONNECT AND LOCKOUT ELECTRICAL

AWARNING| |,~\0rp BEFORE ATTEMPTING ANY SERVICE CAN CAUSE

i Hazardous | SHOCK, BURNS OR DEATH.

\ voltage
SYMPTOM PROBABLE CAUSE RECOMMENDED ACTION
MOTORNOTRUNNING  Motor thermal protector tripped. Allow motor to cool. Insure minimum pump

NOTE: If circuit breaker
“QOPENS" repeatedly,
DO NOT reset. Call

qualified electrician.
a} Manual operation

b} Automatic operation

NOTE: Check the pump in
manual mode first to confirm
operation. If pump operates,
the auromaric control or
wiring is at fault. If pump
does not operare, see above,

Open dircuit breaker or blown fuse.

Pump impeller binding or fammed,

Power cable is damaged.

Inadequate electrical connection
n control panel.

No neutral wire
connected to control panel.

Inadequate electrical connection
in congrad panel.

Defective liquid level switch,

Insufficient liquid level to
activate controls,

Liquid level cords mangled.

submergence. Clear debris from casing and impeller.
Determine cause, call a qualified electrician.

Check motor amp draw. If two or more times higher
than listed on pump nameplate, impeller is locked,
motar hearings or shaft is damaged, Clear

debris from casing and impeller, consulr with dealer.

Resistance between power leads and ground should
read infinity. If any reading is incorrect, call a
qualified electrician,

Inspect conwrol panel wiring. Call a qualified
electrician,

With switch disconnected, check continuity while
activating liguid Jevel switch. Replace swirch, as
required.

Allow lignid Jeve! to rise 3" to 4" (76 mm - 101 mm)
above turn-on level.

Unmangle cords and insure free operation.

PUMP WILL NOT Liquid level cords tangled. Untangle cords and insure free operacion.
TURN OFF
Pump is air locked, Shut off pump for approximately one minute, then
restart. Repeat untl air lock clears. If air locking
persists in 3 system with a check valve, a %¢" (4.8 mm)
hole may be drilled in the discharge pipe approximaely
2" (51 mm) above the discharge connection.
Influent flow is marching pump’s Larger pump may be required.
discharge capaciry.
LITTLE OR NO LIQUID Check valve installed backwards, Check flow arrow on valve and check valve
DELIVERED BY PUMP plugged or stuck closed. operation.
Excessive system head. Consult with dealer,
Pump inlet plugged. Inspect and clear as required.
hmproper voltage or wired Check pump rotation, voltage and wiring.
incorrectly. Consulr with qualified electrician.
Pump is air locked. See recommended action, above.
Impeller is worn or damaged. Inspect impeller, replace as required,
Liquid level controls defective Inspeet, readjust or replace as required.
or improperly posittoned.
PUMP CYCLES Discharge check valve inoperative. Inspect, repair or replace as required.
CONSTANTLY

Sewage contaiument area (¢:o small.

Liquid level controls defective or
unproperly positioned.

Influent excessive for this size
pump.

Consult with dealer.
Inspect, readjust or replace as required.

Consulr with dealer.

-
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@ GOULDS PUMPS

GOULDS PUMPS LIMITED WARRANTY
This warraney applics 1o all water systems pumps nannfactured by Goulds Penps.
Any part or parts found to be defective witlin the warraney peri shall be replaced ar nu charpe 16 the dealer during the warenty peringd, The warranty perind shall exist for 2
perid of pwebve {12) munths from daee of installation or cighieen (15) months from dJare of manufacture, whichever perind is shurer.
A dealer who betieves that a warraaty clain exists must contact the aurherized Gonlds Pamps distributor from whon the pump was purchased and furmish vomplete derils
rearding the chaim, The distribnastor s authorized ro adjust any warraney claims wilizing the Goulds Punps Customer Servies Deparusienr.
The warranty excludes:
() Labor, transportation and related costs imecurred by the dealer;
(b} Reinstallation costs of repaired equipment;
¢} Remstatlation costs of replacement equipment:
{d) Comequential dlamages of any kind; and,
{e)  Reimbursement Jor loss caused by imerrupnion of service.
Fur purpases of this warranty, the fallowing terms have these definitions:
(1) “Distributer™ means any individual, pattership, corporation, asseciation, or uther lagil relatonship i snds berween Goulds Pamps and the dealer in purchases,
cunsignants or conrracts for sake of the subject pamps.
) “Dealer” means any individual, parnenip, corporation, association, er other legal rlationship which cagages in the business of selling or lcasing pinps o custoniers.
(3 “Customer” means any eniity who buys of leases the subjeet pumps from a dealer. The “anstomer™ may mean an individial, parutership, corporation, Timed lability
company. assicianion or other legal emtity which may engage in any type of bisiness.

THIS WARRANTY EXTENDS TO THE DEALER ONLY.

Goulds Pumps and the ITT Engineered Blucks Symbol are GOUidS Pumps

registered trademarks and rradenames of ITT Industnes.
12001 Goulds Pumps @ ITT Industries

Printed in U.5.A
10




ITT

Goulds Pumps

Wastewater

WS_BHF Series Model 3887BHF

Submersible Sewage Pump
Prosurance available for residential appiications.

@GOULDS PUMPS

Goulds Pumps is a brand of ITT Corporation.

www goulds.com

Engineered for life

FEATURES

B Impeller: Cast iron, enclosed, non-clog,
dynamically balanced with pump out
vanes for mechanical seal protection.

B Casing: Cast iron flanged volute type for
maximum efficiency. Designed for easy
installation on A10-20 slide rail or base
elbow rail systems.

B Mechanical Seal: Silicon Carbide vs.
Silicon Carbide sealing faces for superior
abrasive resistance, stainless steel metal
parts, BUNA-N elastomers.

W Shaft: Corrosion resistant, 300 series
stainless steel. Threaded design.
Locknut on alt models to guard against
component damage on accidental
reverse rotation.

B Fasteners: 300 series stainless steel.

M Capable of running dry without damage
to components.

B Designed for continuous operation,
when fully submerged.

AGENCY LISTINGS

Tested 1o UL 778 and C5A 22.2 108 Standards
s P ® By Canadian Standards Association — File #LR38549
C

ys Goulds Pumps is IS0 9001 Registered.



ITT

APPLICATIONS
Specifically designed for the following uses:
* Homes * Water transfer

= Sewage systems * Light industrial

» Dewatering/Effluent  * Commercial applications
Anywhere waste or drainage must be disposed of
guickly, quietly and efficiently,

SPECIFICATIONS

Pump

» Salids handling capabilities: 2 maximum.

= (apacities: up to 220 GPM.

» Total heads: up 10 81 feet TDH.

* Discharge size: 2" NPT threaded companion flange
as standard. 3" option available but must be ordered
separately. (Order no. A1-3)

* Temperature: 104°F (40°C) continuous

140°F (60°C) intermittent.

MOTORS

& Fully submerged in high grade turbine oil for lubrica-
tion and efficient heat transfer. All ratings are within
the working limits of the motor.

® Ciass B insulation on %4-1% HP models.
m Class F insulation on 2 HP models,

METERS FEET
35, 100

25+
20

15}

TOTAL DYNAMIC HEAD

10
30

GOULDS PUMPS
Wastewater

Single phase (60 Hz):

* Capacitor start motors for maximum starting torque.

* Built-in overload with automatic reset,

* SITOW or STOW severe duty oil and water resistant
power cords.

* %1~ 1 HP models have NEMA three prong grounding
plugs.

* 1% HP and larger units have bare lead cord ends.

Three phase {60 Hz):

= {iass 10 overload protection must be provided in
separately ordered starter unit.

* STOW power cords all have hare lead cord ends.

# Designed for Continous Operation: Pump ratings
are within the motor manufacturer's recommended
waorking limits, can be operated continuousty without
damage when fully submerged,

m Bearings: Upper and fower heavy duty ball bearing
construction.

W Power Cable: Severe duty rated, oil and water re-
sistant. Epoxy seal on motor end provides secondary
moisture barrier in case of outer jacket damage and
to prevent oil wicking. Standard cord is 20'. Optional
lengths are available,

m Motor Cover O-ring: Assures positive sealing against
contaminant and oil leakage.

_ DISCHARGE: 2
soLIDs 2
RPM: 3500

0 20 A0 60 B0 100 120 140 160 B0 200 220 240 U.S. GPM

T 20

30 20 0 mifh
FLOW RATE

2



I T T GOULDS PUMPS
Wastewater

MOTOR AND MODEL INFORMATION

OROER | o fouacelvours | ppw | MPELLER | max. | SOCED | gva | FOLLORDY THTRREE
NUMBER DIA. (IN) | AMPS AMPS CODE EFE % | START | LINE-LINE
WS0311BHF 0.33 1 15 12.4 46.0 M 54 1.5 1.0
WS0318BHF 0.33 1 208 294 6.8 31.0 K 68 9.7 24
WS03128HF 033 1 230 6.2 345 M 53 96 4.0
WS0511BHF 0.5 1 115 14.5 46.0 M 54 1.5 1.0
WS50518BHF 05 1 208 84 31.0 K b8 9.7 2.4
WS0512BHF 0.5 1 230 16 345 M 53 9.6 4.0
WS0538BHF 0.5 El 200 319 4.9 22.6 R 68 = 3.8
WS0532BHF 0.5 3 230 3.6 18.8 R 70 - 5.8
WS0534BHF 0.5 3 460 1.8 9.4 R 70 = 23.2
WS50537BHF 05 3 575 1.5 15 R 62 - 353
WS0718BHF 0.75 1 208 110 n.o K 68 9.7 2.4
WS07128HF 0.75 1 230 10.0 215 ] 65 122 2.7
WS0738BHF 0.75 3 200 34 6.2 20.6 L 64 - 5:7
WS0732BHF 0.75 3 230 ’ 5.4 15.7 K 68 - 8.6
WS50734BHF 075 3 460 2.7 1.9 K 58 - 34.2
WS0737BHFE 0.75 3 575 1500 2.2 9.9 L 8 - 26.5
WS10188HF 1 1 208 14.5 59.0 K 68 9.3 1.1
WS10128BHF 1 1 230 13.0 36.2 J 69 10.3 2.1
WS1038BHF 1 3 200 375 B6 2.6 M n - 27
WS10328HF 1 3 230 1.5 24.1 L 79 - 4.1
WS1034BHF 1 3 460 3.8 121 L 79 = 16.2
WS10378HF 1 3 575 31 949 L 78 = 26.5
W51512BHF 15 1 230 180 52.0 i 67 .76 0.53
W515388HF 1.5 3 200 100 42.4 K 78 = 1.7
WS51532BHF 1.5 3 230 4.00 9.6 42.4 K 78 - 1.7
W51534BHF 1.5 3 460 48 21.2 K 18 - 6.6
WS15378HF 1.5 3 575 3.9 16.3 L 78 - 185
W520128HF 2 1 230 18.0 49.6 f 78 3.2 1.1
WS520388HF 2 3 200 120 424 K 8 - 1.7
W520328HF 2 3 230 4.44 11.6 424 K 18 - 1.7
WS20348HF 2 3 460 58 21.2 K 8 - 6.6
WS20378HF 2 3 575 4.7 16.3 L 78 = 10.5
DIMENSIONS

(Al dimensions are in inches. Do not use for canstruction purposes.)
'

s 12%° :

ROTATION , [ 64—

Discharge Flange:
1 2" NPT standard
i21 3" NPT optional (order an A1-3)
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ITT

PERFORMANCE RATINGS (gallons per minute}

Wastewater

COMPONENTS (for reference only}

ftem No,

Description

impelter

Casing

Mechanical Seal

Motor Shaft

Motor

Ball Bearings

Power Cable

il || | rof =

Casing O-Ring

Order No, |WS03BHF|WS05BHF| WSO07BHFWS1 0BHF | WS15BHF| WS20BHF
T % % 1 T 2
RPM»| 3500 | 3500 | 3500 | 3508 | aso0 | 3500
10v] 86 110 | 140 - N
15 | 48 88 120 | 158 - -
0| - 62 98 139 186 17
B | - 32 74 120 170 204
| - - 49 10 150 190
-8B - - 1 82 130 175
22 40 - - - 60 110 159
5[5 | - - - 38 B8 140
'2 [}
£ 50 = - - - 67 120
55 - - . 47 100
g | - - " - 29 80
65 | - - - . 62
0 [ - - - - - 43
755 | - - = = g 23

@GOULDS PUMPS

Goulds Pumps and the ITT Engineered Blocks Symbol are
registered trademarks and tradenarmes of ITT Corporation.

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE

B3BB7BHF April, 2007
@ 2007 ITT Corporation

Engineered for life

* For repair parts, reference
pair p.

repair parts book.




INSTALLATION INSTRUCTIONS
Mmer FOR SYMCOM’S MOTORSAVER®
TRGHOR FROTECIOR MODEL 460

(057" R S BAOR  5rd DANGER L 550 MR SN S B0 |

, HAZARDOUS VOLTAGES MAY BE PRESENT DURING INSTALLATION. 3
A Electrical shock can cause death or serious injury.
Installation should be done by qualified personnel following all national, state and local electrical codes.

BE SURE POWER IS DISCONNECTED PRIOR TO INSALLATION!
FOLLOW NATIONAL, STATE, AND LOCAL CODES!
READ THESE INSTRUCTIONS ENTIRELY BEFORE INSTALLATION!

UNEXPECTED QUTPUT ACTUATION CAN OCCUR.
Use hard-wired safety interlocks where personnel and/or equipment hazards exist.
Failure to follow this instruction can result in death, injury or equipment damage.

The Model 460 MotorSaver” is an auto ranging voltage monitor designed to
protect three-phase motors regardless of size. The MotorSaver” is used on
190-480 VAC, 50 to 60 Hz motors to protect from damage caused by single
phasing, low voltage, high voltage, phase reversal, and voltage unbalance.

CONNECTIONS

1. Mount the MotorSaver® in a convenient location in or near the motor
control panel. If the location is wet or dusty, the MotorSaver® should

be mounted in a NEMA 4 or 12 enclosure. The MotorSaver® can be |

mounted to a back panel using two #6 or #8 x 5/8 screws or can be

snapped onto a DIN rail. |‘
2. Connect L1, L2 and L3 on the MotorSaver's terminal strip to the LINE SIDE

of the motor starter. (See Figure No. 1).

3. Connect the output relay to the circuitry to be controlled. For motor control,
connect the normally open contact in series with the magnetic coil of the
motor starter as shown in Figure No. 1. For alarm operation, connect the
normally closed contact in series with the control circuit as shown in Figure
No. 2.

'
E wamggmm’ 2880 North Plaza Drive, Rapid City, SD 57702 « (800) 843-8848
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[] ALARM
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MODEL 460
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FIGURE NO. 1: CONTROL WIRING DIAGRAM
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FIGURE NO. 2: ALARM WIRING DIAGRAM
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SETTINGS

1. Line voltage adjustment: Rotate the
“VOLTAGE ADJ. (VAC)” fo the nominal
three-phase line voltage feeding the motor
to be protected.

2. Restart delay adjustment: Rotate the

“RESTART (SEC)” adjustment to the vLTace Ay, (VAc) RESTART (SEC]
desired position. The restart delay is the

time between MotorSaver® seeing ks

acceptable voltage and the MotorSaver® WIS IERImIE comT

closing its output contacts. For
compressor applications, the restart delay
should be set for the approximate time it

takes for the head pressure to bleed Lgnsmus
off of the compressor. For other
applications, the restart delay is typically —
set between 2 and 10 seconds. T

3. Trip delay adjustment: Rotate the “TRIP
DELAY (SEC)” adjustment to the desired 4@ @ @5 @6
setting. This adjustment does not affect the { )
trip delay on phasing faults. Typically, the N\ /

trip delay adjustment is set between 1 and 5
seconds. In areas where voltage fluctuations are frequent, the trip delay
adjustment may be set greater than 10 seconds.

4, Voltage unbalance adjustment: Rotate the “UNBALANCE TRIP (NEMA%)”
adjustment to the desired unbalance trip level. The NEMA MG1 standard
does not recommend operating a motor above 1% voltage unbalance without
derating the motor. The NEMA MG1 standard also recommends against
operating a motor above a 5% voltage unbalance under any circumstances.
SymCom recommends consulting the motor manufacturer for specific
tolerances.

Maximum Deviation from the Average
Average

x 100

Percent Unbalance =

Example: The measured line-to-line voltages are 203, 210, and 212.

4=
Average = 203 2?30 *212 . 208.3

The maximum deviation from the average is the largest difference
between the average voltage (208.3) and any one voltage reading.

208.3-203=53 210-208.3=1.7 212-2083=3.7
The maximum deviation from the average is 5.3.
53
208.3

x 100 = 2.5% Unbalance

-3- 08/13/03



POWER-

=)

Turn on the 3@ power to the motor. The MotorSaver's green RUN light will blink
during the RESTART delay. After the RESTART delay, the MotorSaver® will

energize its output contacts and the green RUN light will illuminate.
do not energize and the RUN light does not illuminate, see the TROUBLESHOOTING

section.

08/13/03

If the contacts

DIAGNOSTIC INDICATOR LIGHTS

RUN GREEN
RESTART DELAY “GREEN
REVERSE PHASE URED
UNBALANCE / SINGLE PHASE YUeED T
HIGH / LOW VOLTAGE RED

CONGRATULATIONSH!
YOU HAVE JUST INSTALLED THE FINEST
MOTOR PROTECTION AVAILABLE!!



TRQUBLESHOOTIN
LIGHT
SYMPTOM PATTERN SOLUTION
Measure the three line-to-line voltages. If
any of the voltages are below 150 VAC, the
No lights are on. MotorSaver" does not have enough power
The unit seems N/A to operate its internal electronics. This
completely dead. may occur on a single-phased system. If
the voltages are correct, call SymCom at
1-800-843-8848 or 1-605-348-5580.
Turn off the three-phase power. Swap any
Red light is two leads powering the MotorSaver® (L1,
blinking (on initial -’“E‘é"ﬁm L2, or L3). Thereis a 50-50 chance of
power up). connecting L1, L2, and L3 correctly the first
time. Re-apply the three-phase power.
_Redlightis The incoming lines have been reverse
blinking (after the o | Phased. The MotorSaver® is preventing
motor has been RED the motor from running backwards. Correct
prewc_Just the phase sequence.
running).
The voltage is unbalanced or
o single-phased. Measure the incoming line
Bec.j I'g.ht S nr_nn | voltages and calculate the % unbalance. |f
blinking in this RED the voltage unbalance does not exceed the
pattern. % unbalance reset value, call SymCom at
1-800-843-8848 or 1-605-348-5580.
The voltage is out of tolerance. Measure
the three line-to-line voltages. Calculate
the average of the three voltages. i the
average is 7% above or below the nominal
Red light is on RED voltage as selected by the LINE VOLTAGE
steady. ADJUST, the MotorSaver™ is functioning
properly. |If the voltage is within £7% of the
selected line voltage, call SymCom at
1-800-843-8848 or 1-605-348-5580.
Green light blinks
and motor is not -"‘é‘é"é'é”ﬁ"— The MotorSaver® is in restart delay.
running.
Green light is on The MotorSaver® is in run mode. Ensure
steady, but motor GREEN other control devices are allowing the
does not start. motor to start. Check control circuit for
loose wires or malfunctioning switches.

Any questions or comments call SymCom at 1-800-843-8848 or

1-605-348-5580
-5- 08/13/03



SPECIFICATIONS

3 - Phase Line Voltage 190 - 480 VAC
Frequency 50* - 60 Hz
L.ow Voltage (% of setpoint)
Trip 90% £ 1%
Reset 93% = 1%
High Voltage (% of setpoint)
Trip 110% +1%
Reset 107% £1%
Voltage Unbalance (NEMA)
Trip 2 - 8% Adjustable
Trip Setting minus 1% (5 - 8%)
Reset

Trip Setting minus 0.5% (2 - 4%}

Trip Delay Time

Low, High, and Unbalanced Voltage

1 - 30 Seconds Adjustable

Single-phasing faults (>25% UB)

1 Second Fixed

Restart Delay Time

After a fault or complete power ioss

1 - 500 Seconds Adjustable

Output Contact Rating - SPDT

Pilot Duty 480 VA @ 240 VAC
General Purpose 10 A @ 240 VAC
Power Consumption 6 Watts (maximum)

Weight 14 oz
Enclosure Polycarbonate
Terminal
Torque 6 Inch-Pounds Max.
Wire AWG 12 - 20 AWG
Safety Marks
UL UL508 (File # E68520)
CE IEC 60947-6-2

Standards Passed

Electrostatic Discharge (ESD)

IEC 1000-4-2, Level 3, 6 kv contact,
8 kv air

Radio Frequency Immunity, Radiated

159 MHz, 10 Vim

Fast Transient Burst

IEC 1000-4-4, Level 3, 3.5 kv input
power and controls

*NOTE: 50 Hz will increase all delay timers by 20%

08/13/03
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Surge

IEC 1000-4-5, Level 3, 4kv line-to-line;
Level 4, 4kv line-to-ground

C62.41 Surge and Ring Wave Compliance
to a level of 6kv line-to-line

Meets UL508 (2 x rated V +1000V for 1
minute)

IEC

ANSI/ IEEE

Hi-potential Test

Environmental

Ambient Operating: -20° - 70° C (-4° - 158°F)

Temperature Range Ambient Storage: -40° - 80° C (-40° - 176°F)

Class of Protection IP20, NEMA 1 (Finger Safe)
Relative Humidity 10-95%, non-condensing per |EC 68-2-3
DIMENSION

Surface Mount
2- ##6 or #8 x 5/8 Screws

\—I 850 |=—
- |'® 0 O DIN RAIL *

MOUNT

/ 2.350

3.000 3.500

= P WIRING
Lo @ e off TR
N/

fe——— 2,084 ——.

SymCom warrants its microcontroller based products against defects in material or workmanship
for a period of five (5) years* from the date of manufacture. All other products manufactured by
SymCom shall be warranted against defects in material and workmanship for a period of two (2)
years from the date of manufacture. For complete information on warranty, liability, terms, and
conditions, please refer to the SymCom Terms and Conditions of Sale document.
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complete catalog and new product listings!
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Project Maintenance Document 27-Aug-13

RTS151 WTS, 150gpm, OWS-24, Carbo
Customer: newterra id.

Warning: This document does not replace the manufacturer's recommended maintenance
schedules as referenced in the OM manual provided by the equipment manufacturer. It is
provided as a quick guide to required OM activities for this project.

Section1: General Maintenance Activities
Section2: Cross Reference Maintenance Code to Parts
Section3: Maintenance Schedule by Hours

General Maintenance Activities

Daily
Check the control panel for running status.
Contact the system remotely to check system operation for:
Alarms
Operating Conditions

Weekly
Check for Leaks.
Check the volume of consumables. i.e. Chemicals, oil etc
Check for excessive noise of various components.
Check for Alarms.
Check and record Flow Rates, Vacuums, Pressures, Temperatures, pH.
Check for excessive moisture inside the control panels and transducer wiring boxes.
Check for corrosion and grease the moving parts if required to reduce corrosion.

Monthly

Test critical inputs for proper shutdown capacity.
Test the operation of the overloads.
Test building sump switch if it is present.

Yearly
Test each input.
Test alarm conditions.
Test the operation of each output device.

Maintenance: RTS151 Page 10of 5 27-Aug-13
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Parts Listing per Maintenance Code

Fan

Part Qty  Module
F-790] 10329 Fan, Buiiding. 24", 1/3hp, 1625rpm. 120/230V, iph, XPF 1 Building. Trailer or Skid
F-7903 "M1072 Fan, Building, 12", 1/4hp, 1750rpm, 120V, 1ph, TEFC "1 Building, Trailer or Skid
Flow Meter (Liquid)

Parl Qty  Module
FOLFT-7001 15489 Meter, Water, 2, US Gal, w/ pulse, Turbine, DLJ 1 Liquid Phase Carbon
Gauge, Pressure

Part Qly  Module
Pr7001 16203 Gauge, Pressure, 0-60psl, Indumart, P16T2-FG-60 2 Liquid Phase Carbon
peo0l 16203 Gauge, Pressure, 0-50psi, Indumart, P16T2-FG-60 1 Oi'Water Separatar
Qil Water Separator

Part Qty  Module
OHS-490] 16263 il Water Separator, OWS-24, Stainless 1 Qil/Water Separator
Pump, Discharge

Part Qty  Module
P-4001 21028 Pump, Suction, Goulds, SSH Series, 4SH2K52C0 1 Qilfwater Separator
Strainer

Part Qty Module
P-qugri M1523  Strainer, Wye, Brass, 3" 1 Qil/Water Separator
Vertical Level Switch (Almeg)

Part Qty  Module
LSHH-5201 12351 Swilch, Level, Almeg, Vertical, ATB3-48B 1 Product $Siorage Tank
Maintenance: RTS151 Page 2of & 27-Aug-13



Maintenance Schedule RTS151 WTS, 150gpm, OWS-24, Carbon, 40°' Conta

every 200 OPERATING HOURS

Strainer

Remove strainer basket. Inspect strainer and empty if necessary.
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Maintenance Schedule RTS151 . WTS, 150gpm, OWS-24, Carbon, 40" Conta

every 800 OPERATING HOURS

Pump. Discharge

Close-Coupled Unit
Ball bearings are located in and arc part of the motor. They arc permanently lubricated,
No greasing required.

Frame-Mounted Units

Regrease frame with a #2 sodium or lithium based grease. Fill until grease comes out of
relief fittings, or lip scal. Then wipe ofl cxcess. Follow motor and coupling
manufacturers’ lubrication instructions.

Note: Alignment must be rechecked after any maintenance work involving any
disturbance of the unit,

Fan

1) Check the fan outlet pressure.

2) Check 1o ensure nothing is obstructing the air intake.
3) Check the fan wheel lor corrosion,

4) Check the fan wheel alignment and positioning.

Flow Meter (Liguid)

Test the operation of the low meter. Disassemble and clean the internal components if
dirt or particles are preventing the meter from working properly.

Vertical Level Switch (Almeq)

1) Test the operation of the switch.
2) Remove the switch and check for debris buildup that can potentially cause a failure of
normal opcration.
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Maintenance Schedule RTS151 WTS, 150gpm, OWS-24, Carbon, 40° Conta

every 4000 oPERATING HOURS

Gauge, Pressure

1) Check accuracy of gauges.
2) Zero gauge if required.

Oil Water Separator

Afier the first 6 months of operation, the inlet should be inspected and cleancd as follows:
1) Stop the flow of influent to the separator.

2) Remove scparator cover.

3) Dispose of scparated oil per regular procedures.

4) Remove water from separator through drain or hose. Measure and record the depth of
the solids. Use this measurement as the timing basis for the next solids inspection and
clean out. Consull OWS drawing for depth of siudge baffle. Solids should not exceed this
depth.

35) The HD Q-PAC plates can be either cleaned in place or removed and cleaned.

6} Examine the tank interior for damage and repair any damage to internal coating.

7) To restart separator, install HD Q-PAC plate packs and polishing pack in original
position. Make sure that both are securely in place so that they do not float when unit is
opcrational,
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MANUAL: WINTER OPERATION IN COLD CLIMATES

WINTER OPERATION AND STORAGE IN COLD CLIMATES

GENERAL

Systems operating in climates where seasonal temperatures regularly fall
below freezing may need to be winterized. Depending on the equipment in the
system, different steps must be taken to prepare for winter operation.

If the system is going to be shut down and stored for the winter, additional
measures should be taken above and beyond normal mainienance practices
for an extended shut down.

SYSTEMS OPERATING THOUGH THE WINTER

* Confirm that the enclosure heater is working. This can be done by adjusting the
set point on the low temperature switch (TSL) to a setting above the ambient
temperature inside the enclosure. Verify that the heater has turned on before
adjusting the setting on the low temperature switch to a point above 32F. If the
heater is controlled by a temperature transmitter (TT), the set point can be
adjusted through the HMI.

¢ Confirm that the control panel heater is working by adjusting the thermostat
inside the panel - foliow the procedure above.

« [f the enclosure has a sump with a high level switch, ensure the sump is free of
water to prevent ice from forming and potentially disabling the switch.

« If the system has a heat exchanger or rotary screw compressor, provisions may
be included to prevent cycling cold air through the sysiem. Depending on the
design of the system, the foliowing options may be available for winter
operation:

o Systems where the heat exchanger/compressor is recessed from the
wall or ceiling, by removing the hood and withdrawing the insert, the
discharge port can be fully or partially boarded up to allow warm air to be
re-circulated back into the enclosure, See Figure 1.

o The hood provided on the exterior of the enclosure may have been
designed to allow air to be re-circulated back into the container through a
duct on the wall above the heat exchanger/compressor or through the
roof. See Figure 2.

Note: Depending on the paramelers of the system, the above mentioned options may need io be fine-
tuned onsite fo oplimize performarice of the system. While these methods are good for maintaining the
femperature inside the enclosure above freezing, there are some siluations where too much air is being
re-circulated and the heat exchanger is not able to cool the process air sufficiently. This will cause the
high temperature swilch on the discharge of the heal exchanger lo inp and send the system into alarm.
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MANUAL: WINTER OPERATION IN COLD CLIMATES

Figure 1: Recessed Heat Exchanger Figure 2: Re-circulating Hood

SYSTEMS BEING STORED THROUGH THE WINTER

« Al water must be drained from the system where possible.

» Valves should be left open to allow ice to expand in the event residual water
was left in the system without damaging piping or equipment.

* Additional O&M as required for long-term system shutdowns.

WINTERIZING PROCEDURE

Progressive Cavity Pumps (Movno)
» Remove bolts from pump end and ensure all water is removed.

Centrifugal Pumps {(Goulds)
¢ Remove drain plug on the botiom of the outer steel body. Keep in mind water
inside lines will also drain through these plugs depending on elevations.

Inlet Manifolds
e Drain all water from SVE and ground water extraction manifolds.

Vapor/Liguid Separators
s Drain all water from VLS.

Bag Filter Housings
« Drain all water and remove bag filter from housing.
» Pour antifreeze into bottom of housing ensuing drain valve is closed.
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MANUAL: WINTER OPERATION IN COLD CLIMATES

Oil’'Water Separators
« Pour antifreeze in bottom of OWS, filling 1 fo 2" from the bottom, ensuring
drain lines are filled with antifreeze.

Air Strippers
¢ Sump should be drained and trays disassembled.
¢ Pour antifreeze in botiom of stripper and ensure drain lines are filled with
antifreeze.

Air Compressors
e Drain receiver tank of any condensate.

Water Flow Meters (Paddlewheels and Rotameters)
¢ Remove via unions and drain. Store for the winter.

.ﬁ CAUTION

Freezing water poses a serious threat to the equipment in a system.
Pipes, vessels and pumps can be severely damaged by freezing water.
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MANUAL: TROUBLESHOOTING CHART

Troubleshooting Chart

Symptom

Potential Cause

Possible Solution

|Eler.'ﬁ'ica| Motoﬂ- e

B

35 1;,3,»“

Mo!nr will not start and there is no
notse

Motor may not be receiving the
proper power.

Check fuses and power distribution

between power lines to motor.

Overload is tripped.

Reset overload.

Main power may be off.

Check main power,

Contactor may not be closing
because motor is in manual
position.

Switch motor to Auto position.

Contactor may not be clesing
bacause PLC is not telling cutput 1o
be on.

Check PLC operating sequence to
determine if a start requirement is
not met.

Motor will not start but makes a
humnming noise.

One of the phases of power is not
getting 1o the Motor as a resuli of a
blown fuse.

Change fuse

One of the phases of power is not
getting to the Motor as a resuli of 2
poor wire connection.

Check wiring for a loose wire or a
poor connection.

The driven component {i.e. pump)
will not spin and could be seized
up.

Pisassemble driven component,
check clearances and clean interna!
components and replace any
damaged components.

Bearing on drive shaft of motor or
driven component may be seized
up.

Replace bearings.

COverloads trip immediately after
startup.

Check for shorl circuit in motar
windings.

Re-wind motor,

One of the phases of power is not
getting to the molor as a result of 2
blown fuse.

Change fuse.

Motor power wires may be shorting
out to ground.

Search for wiring short and replace
wiring If required.,

Motor may have loo much load or
backpressure as a result of
operating the driven componeant
outside of its operaling capabilities.

Check operating capabilities of
driven component. |.e. Ensure
positive displacement pump is not
over pressured or that centrifugal
pump is not operating at too high a
flow rate.

Motors amps are above the
allowable value on the nameplate.

Motor may be designed to operate
on the upper limil.

Calculale maximum allowable
amps. Name plate amps x safely
factor.

Driven component may have scele
build up inside.

Clean internal components of
driven component,

NEWTERRA™
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MANUAL: TROUBLESHOOTING CHART

Driven component may be rotating Check direction of rotation and
in the wrong direction. switch rotation of moter it is
incorrect.
Check voltage of power. Low Adjust overloads for higher amps if
voliage resulls in high amps. the difference is only slight,
otherwise change power or motor.
'@?ﬁﬁﬁ'@éureﬁﬁ R R e T T R TR AT
T £-;.~#p€' A, ;ha%_--;- St DA S L) e oA
Pump does not produce sufficient Pump is not primed. Prime pump.
pressurefvacuum.
Pump is rolating in wrong direction, Check and change rotation if
required.
Vacuum or pressure gauge is Replace gauge.
faulty.
Pump is not operating at requirad Check and replace motor if
RPM. reguired.
Pump has wrong sized impeller. Check impeller and replace if
required.
Pump pressure or vacuum is lost Check for flow restrictions and
due to an obstruction located clean strainers or piping if required.
between the pump and gauge.
Pump is not tumed on. Turn pump on.
Coupling between pump and molor Reconnect and realign motor and
is no longer connected preventing pump.
the pump from rotating with the
maotor.
Pump is leaking. Gaskets are worn or faulty. Replace gaskets.
Mechanical seal has been Replace mechanical seal.
overheated. This is often a result of
operating the pump without any
water.
Fittings are leaking on or around Tighten fittings.
pump.
Water may be coming from another Check for leaks around pump,
localion.
Pump flow rate is too low. Backpressure is too high for pump. Reduce backpressure,
Pump may nol be sized correctly Replace pump.
for process.
Pump impeller is too small. Change pump impeller but walch
power consumption on moter.
Flow control valve is closed. Open flow control valve,
May have blocked line or filter. Replace filler and clean line.
NEWTERRA™
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MANUAL: TROUELESHOGTING CHART

Pump ts making excessive noise
during operation.

Manually rotate pump impeller and '
listen for clearance problems.

Disassemble pump and fix
clearance probiems.

Alignment of pump may be off
causing the flexible coupling to
degrade.

Check alignment and reset
alignment if needed. Replace
flexible coupling if it is degraded.

T
KRN
:

" iuid Ring Pum
i T o e O

Pump does not produce enough
vacuum.

Pump is not primed.

vacuum.

Service fluid is to low in seal oil
tank.

Add seal oil.

No restriction on inlet of pump.

Close valves to create suction.

Dilution valve is open.

Close dilution valve,

Service fluid is not flowing into the
pump.

Check for flow restrictions in service
fiuid lines. Check strainer.

Pump s rotating in the wrang
direction.

Check and change direction if
required.

Vacuum gauge is not working
corractly.

Replace vacuum gauge.

Pump seals may be allowing air
into the pump.

Check for leaking and replace seals
if required.

Pump is too small for a2pplication.

Replace pump.

Vacuum relief valve is set too low,

Replace or reset vacuum relief
valve,

Air may be leaking into vapor lines.

Check for air leaks in vapor lines,

Pump internal components are
damaged.

Disassemble pump and replace
components if required.

Pump is making a growling noise.

Cavitation is occurring.

Decrease the vacuum.

insufficient sea! fluid flow or
excessive seal fluid flow.

Increasefdecrease seal fluid flow
rate.

Pump is leaking.

Gaskets are faulty.

Replace gaskets.

Mechanica! seal has been
overheated or is faulty,

Replace mechanical seal.

Qil may be |leaking from 1/8"
vacuum relief valves in pump
housing.

Remove valves and install plugs.

Pump is running toe hot.

Seal fluid strainer is plugged
restricting seal fluid,

Clean out strainer.

LRP is not providing enough
suction to draw sufficient seal fluid.

Increase seal oil suction. Pipe seal
fluid into a higher vacuum port of
pump.

NEWTERRA™
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MANUAL: TROUBLESHOOTING CHART

Sea! fluid fiow rate is too low.

pump.

Open seal fluid control valve to
allow more seal fluid to enter the

Seal fluid heat exchanger is not

working properly.

Check heat exchanger.

Excessive discharge pressure built
up in seal oil tank.

Demister filter is plugged and

requires replacement.

Replace demister.

Seal oil is not being drawn out of
demister filter through scavenger

line.

the demister filter.

increase vacuum of LRP to aliow oil
{o be sucked through scavenger
line. Ensure that scavenger line has
sufficient vacuum to draw oil out of

Seal Oil Low Level Alarm

Seal ofl temperature may be
operating too high causing the oi! to

evaporate.

Check seal oil operating

fow.

temperature and increase seal ol!

Seal oil suction line may be
plugged causing sea! oii fo collect
in bottom of demister filter.

Check for plugging of seal oil retun
line and clean or replace if required.

Heal exchanger fan is drawing too
many amps.

Fan blade pitch and di
be wrong.

ameter may Change fan blade,

Motor may be operating at wrong

RPM for fan blade.

Replace motor or fan blade.

Check clearance of fan blade.

Make adjustments if blade is
making contact,

iod s

Water will not pump out of phase
separaior,

Bl S Y o

Walve will not completely shut,

4 b C

with sand.

Base of separator may be plugged

T g

separator.

May have dirt or rocks
from shutting properly.

preventing it

Flush sand and debris out of

Disassemble and clean out interna
components,

Valve will not open

Check for power 1o sol

enoid.

Trace power lines and determine
why power is not going lo valve,

FLC may not be telling it to open.

mantal.

Check start requirements in

Coll may be damaged

or {aulty. Replace coil.

Level switch is staying closed when
water in tank drops below switch.

Leve| swilch is upside
its side.

down or on

be upside down,

Check orientation of leve! switch,
Level switch may be designed as
normally closed and therefore will

NEWTERRA™
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MANUAL: TROUBLESHOOTING CHART

Sight glass is plugged giving a false
level in the tank.

Clean sight glass.

Leve! swilch has dirt or film causing
it to stick up.

Remove level swiich, clean and test
for normal operation using a
millimeter.

Level switch may be damaged or
faulty and failed closed regardless
of the swilch position.

Replace swilch.

Wiring to leve! swilch may be
shorting out to ground causing the
switch to appear closed at all times.

Disconnect switch from system
wiring and separate system wires
so they are not in contact with each
other or any metal. If the input is
still on, the inpul wiring is being
grounded somewhere. Find short
and replace or fix wiring.

IS barrier is shorted out internally,

Swilch IS barrier with working
barrier and if problem goes away
then the barrier may be faulty and
should be changed.

input wiring is loose in terminal
strip.

Tighten terminal strip where field
wiring is brought into panel.

L.evel swilch is wired incorrectly

Consult input wiring diagram and
inspect wiring of level switch
Change if required.

Level switch stays open when
water in tank is above the swilch.

Level switch is upside down or on
its side.

Check orientation of leve! switch,
Level switch may be designed as
nomally closed and therefare will
be upside down.

Sight glass is plugged giving a false
leve! in the tank

Clean sight glass.

Level switch has dirt or film causing
it to stick down.

Remove level switch, clean and test
for normal operation using a
milimeter,

Level switch may be damaged or
faulty and failed open regardiess of
the switch pesition.

Replace switch.

IS barrier is blown preventing the
leve! switch signal from crossing
the bamier.

Switch IS barrier with working
barrier and if problem goes away
then the barrier may be blown. If
barrier is blown, the input wire on
the right side of the barrier will have
24 V DC and the wire on the
opposite side will have 0V DC.

Level switch is wired incorrectly.

Consult input wiring diagram and
inspect wiring of level switch.
Change if required.

NEWTERRA™
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MANUAL: TROUBLESHOOTING CHART

F hrh e,
=

Blower does not produce sufficient
pressurefvacuum.

Blower is not turned on.

Wrong direction of rotation.

Check and change rotation if
required.

Vacuum or pressure gauge is
faulty.

Replace gauge.

Blower is not operating at required
RPM,

Check and replace motor if
required.

Blower has wrong sized impeller.

Check impeller and replace if
required,

Pressure or vacuum is lost due to
obstruction located between blower
and gauge.

Check for flow restrictions and
clean sirainers or piping if reguired.

Blower is leaking.

Fittings are leaking on or around
blower.

Tighten fittings.

Blower flow rate is {oo low.

Backpressure is too high for blower,

Reduce hackpressure.

Blower may not be sized correctly
for process.

Replace blower.

Blower impelier is too small.

Change blower impeller but watch
power consumptian on motor,

Flow control valve is closed.

Open flow control valve.

May have blocked line or filter.

Replace fiter and clean line.

—

[‘fgzaﬁ!pﬂg“" o f“i‘r\é‘nﬁ‘: f '_h':J gy
i .::fw!‘%‘ﬂ;‘;n}-.u,\.-.\....-.lfﬂ':.l- el N

e
% %ﬁ%}‘-f:.

Stripper leaks.

Gaskets are leaking.

close up stripper. if they cannol be
fixed the gaskels may need ic be
replaced.

Pressure or vacuum is building up
in stripper.

Stripper is being fouled by mineral
precipitaies.

Clean stripper with acid to dissclve
precipitates.

Airflow rale through stripper has
risen or is above the design value.

Decrease airflow rate.

Stripper is not cleaning
contaminants sufficiently.

Inlet concentrations are higher than
the design values.

Decrease water flow rate to abtain
required stripping capacity.

Flow rate of water through stripper
is too high.

Decrease flow rate allowing longer
residence time in stripper,

Water temperature is lower than the
design (below B0°F).

Increase water temperature or slow
down water flow rate or increase
airflow rate.

Airflow rate is nat high enough.

increase airflow rate or decrease
walter flow rate.

NEWTERRA™
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MANUAL: TROUBLESHOOTING CHART

Products that are not easily
strippable may be in higher
concentrations than oniginally
planned.

Consull manufacturer with test
results of discharge contaminants.

Stripper may have been shut down
manually causing the contaminated
water in the trays 1o fall into the
sump without being cleaned.

Allow stripper to go through proper
shutdown cycle when stopping the
unit.

Stripper may be setup wrong
allowing the water to bypass trays.

Check orientation of trays to ensure
water will flow through each tray
properly.

Some contaminanis may be
present that are affecting the ability
to strip other contaminants.

Consult manufacturer with test
results of intake and discharge
contaminants.

Increase in pressure causes a
decrease in airflow resulting in a
decrease of contaminant
concentrations.

See pressure rise in stripper
troubleshooting above.

Water is collecting in discharge
piping of stripper.

Air leaving the stripper is very
humid and will condense some
water in the pipelines.

Install a knockout drum in
discharge line before air is piped to
another section of the process.

The stripper causes foaming of the
walter which resufts in water
collecting in the discharge lines.

Test for foaming contaminants such
as soaps and install antifoaming
dosing system to prevent foaming.

Airflow rate is higher than the
design value causing water io be
carried over into the discharge
lines.

Decrease flow rate {o within dasign
range.

Stripper oflen shuts down on a high
stripper sump alarm.

Transier pump is flowing faster than
the discharge pump.

Slow transfer pump or speed up
discharge pump.

Discharge pump is not working
properly.

Troubleshoot discharge pump.

Pump is not primed.

Pump does not produce sufficient Prime pump.
pressure/vacuum.
Wrong direction of rotation. Check and change rotation if
required.
Vacuum or pressure gauge is Replace gauge.
faully.
Pump is not operating at required Check and replace motor if
RPM. required.
Pump has wreng sized impeller. Check impeller and replace if
required.
Pump pressure or vacuum is lost Check for fiow restrictions and
due to obstruction located between clean strainers or piping if required.
pump and gauge.
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MANUAL: TROUBLESHOQTING CHART

Pump is not turned on.

Turn pump on.

Coupling between pump and motor
is no longer connected preventing
the pump from rotating with the
motor.

Reconnect and realign motor and
pump.

Pump is leaking.

Gaskets are worn or faulty.

Replace gaskets.

Mechanical seal has been
overheated. This is often a result of
operaling the pump without any
water.

Replace mechanical seal.

Fittings are leaking on or around
pump.

Tighten fittings.

Water may be coming from another
location.

Check for leaks around pump.

Pumgp was run in reverse allowing
the rotor to spin off of the pump
shaft.

Disassemble pump and screw rotor
back onte shaft (See
manufacturer's manual).

Pump flow rale is too fow.

Backpressure is too high for pump.

Reduce backpressure.

Pump may nol be sized correctly
for process.

Replace pump.

Pump impelieris too small.

Change pump impeller but watch
power consumplion on motor,

Flow contrel valve is closed.

Open flow control valve,

May have blocked line or filter.

Replace filler and clean line,

Pump is making excessive noise
during operation.

Manually rotate pump impeller and
listen for clearance problems.

Disassemble pump and {ix
clearance problems.

Alignment of pump may be off
causing the fiexible coupling o
degrade,

Check alignment and reset
alignment if needed. Replace
flexible coupling if it is degraded.

e }'
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Switch is not reacting at desired sel
paint.

Swilch is out of ad]uslmenl.

Change set poml to desired value.

Switch is not working.

Switch may be faulty.

Remove inpul wires and test switch
at desired pressure. If it does not
trigger, it should be replaced.

Flow meter is not rotatlng

Dirt could have caused meter
internals to jam up.

Dlsassemble ﬂow meter and clean
internal componenis.

Flow meter is rofating but pulse
input is pot working.

Switch on meter may be faulty.

Remove wiring and test contacts on
mater to ensure that they are
apening and closing. If not meter
head needs to be replaced.

NEWTERRA™
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MANUAL: TROUBLESHOOTING CHART

Input wiring may be grounding out
preventing the signal from opening
and closing.

Test input winng by isolating input
wires and checking if input is on. If
s0 you have a grounded input wire.

input to PLC is not working.

Simulate rotating meter by
contacling input wires together and
check for a delected flow rate and
change in totalized flow

I{,. ﬂven Ass LT

Squealing noise occurs on startup.

Bell 15 toa loose.

A

Check tension of bell and tightenif
required.

Excessive wear on bearings

Belt is too tight.

Loosen belt tension.

Belt is wearing excessively.

Check orientation of blower and
motor.

Adjust orientation il required.

Vessel is operating over pressure.

Silt may have collected in water
phase vessel.

Remove lid and check for silt.
Remove top layer of silt or replace
vessel

Vessel is breaking through earlier
than expected.

I@%’-?glﬁﬁ o
T B el

Flow rate through vessel may be
too high. Check design
specifications.

Decrease flow rate

Air contaminant concentrations are
higher than expected,

Test inlet concentrations.

Check piping orientation 1o ensure
that water is going in the top of
water phase vessels and air is
going in the bottom of air phase
vessels.

Repipe vessel if piping is wrong.

Ensure that there is not a large
trapped air gap in the top of the
waler phase carbon vessel allowing
the water {o bypass a portion of the
carbon.

Release air gap if present.

Vessel is operating over pressure.

Bag filter may be lull of dirt and silt

Remove cover and check for dirt
buildup in the bag. Replace filler
element if required.

Equipment down stream of bag
filter may be plugging.

Check for pressure buildup down
stream of filter and fix pressure
bulldup downstream if found.

Water will not flow through filter fast
enough.

Pump may not be able o supply
enough pressure.,

Check pressure output of pump
with pump curve. Replace pump if
needed.

Filters are plugging too fast

Filter element micron size may be
too low.

Install larger micron filter element

NEWTERRA™
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MANUAL: TROUBLESHOOTING CHART

Filter pressure switch setpoint may
be too low.

Increase high pressure shutdown
setpoint.

Sk AR

Water is collecting in product tank

level causing water to spill into the
skimmer fube.

Check level of oil water separator
and adjust if necessary.

Skimmer tube is not adjusted
properly.

Check position of skimmer tube
ensure thal tube is rotated so the
skimming slot allows at least 1-2" of
oil to collect before spilling over into
the oil tank.

Skimmer tube is cracked or leaking.

Check that skimmer tube is not
cracked, replace if necessary.

Separaior can be full of sludge on
the bottom restricting water fllow
through to the ciean water
reservoir.

Check for dirt buildup in bottom.
Drain and clean separator if
necessary.

Qil is collecting on the clean water
side

Qil water separator may be
operating outside of design
parameters.

Check that specific gravily of
product and flow rate of separator
match site-specific design print out
for oil water separator, This can be
found in the oit water separator
section of your newterra manual or
submittal package.

Qil water separator was not primed
with clean water on startup and
large amounts of product were
initially pumped into separator
contaminating the clean water
sections.

Drain separalor, clean separator
and media, and fill with clean water
before proceeding.

Silt can bulld up in the bottom of the
separator restricting volume
capacity and flow through media.

Inspect bottom of separator and
inside of media. Drain and clean
separalor and clean or replace
media if plugged or restricted.

inlet side of separator can have
excessive amounts of oil on the top
layer. This will reduce effective
capacity of oil water separator.

Check level of oil collected in inlet
side of separator. Adjust skimmer it
required. Re-prime separator so
only 1-2° of product remains on the
top of the separator.

Biological bacteria is suspending
product in high-density mucus like
collections that are passing through
the separator.

Check for signs of bacteria in the
inlet side of the separator. Contact
newterra to discuss sclutions to
eliminating biological suspension.

Product may be made up of two
different components. The
component breaking through may
have a different density from what
the separator was designed for.

Collect a sample of what is
hreaking through and confimm that it
has the same properties as the
produet collecting on the inlet side.
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MANUAL: TROUBLESHOOTING CHART

Qi storage tank may be full and
high-level alarm not working
properly. This will back the product
up and fili the inlet side of the
separalor with product until the
product passes under the lower
weir and collects in the clean-water
side.

Check product storage tank and
ensure that level switch is working
properly and that tank has not
overfilled.

(il and water is building up on inlet
side but is not passing through
separator and collecting in the
clean water side,

Sludge and dirt may have built up
on floor of separator preventing the
water from passing by the lower
weir.

Check for dirt buildup on bottom of
separator. Drain and clean if
necessary.

Qil Water interface may be too low
indicating that the separator has
insufficient water o properly
separate.

Fill the separator with clean waler
allowing water to collect in the inlet
side forcing the oil water interface
level to rise up too about 17 - 2"
Lelow the skimmer level.

Cnly product is being pumped inte
inlet of separator.

If water is not present in sample
entering the separator then it will
not collect in the clean water side.

Water is in the oil ouilet,

Skimmer opening is below the
ocil/water interface.

Adjust skimmer alignment to allow
more of! to collect before skimming.

Oil is making its way to the outlet.

Walter flow rale is too high,

Reduce flow rate through system.

Filter media is plugged.

Replace or clean media.

Oil discharge is plugged backing up
Oows.

Drain oil down stream of skimmer.

i

._.: 2% ‘(_,_l»;rri.lz‘"'
R

! Zity

Vessel is operating over pressure.

Sand filter may be full of dirt and
silt,

Remove cover and check for dint
buildup on top of filter. Backwash
filter.

Equipment down stream of sand
filter may be plugging.

Check for pressure buildup down
stream of filter and fix pressure
buildup downstream if found.

Water will not flow through filter fast
enough,

Pump may not be able to supply
enough pressure.

Check pressure ouiput of pump
with pump curve. Replace pump if
required.

Filters are plugging too fast,

Filter was not backwashed
properly.

Backwash filter vessel as per
manufacturer's instructions.

Filter pressure switch setpoint may
be too low.

Increase high-pressure shutdown
setpoint.

Filter sand has solidified with
calcification.

Replace sand in filler.
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MANUAL: TROUBLESHOOTING CHART

Process water flow rate is operating
above the design flow rate for the
sand filler,

Check process flow rate and
compare with design fiow rate listed
on manufacturer's literature or on
the component sheet of the sand
filter section of your newterra
Manual.

e o e

rvSErew Conpressch

Compressor not starting.

Motar Overload.

Check compressor output pressure.
Qil separator may be dirty, replace
if needed.

Check supply voltage.

Stopped by compressed air
temperature relay.

Oil level is too low.

Not enough cooling air flow.
Wrong compressor oil.
Ambient lemperature too high.
Cooler dirty.

Insufficient air output,

Clogged intake filter.

Check condition of the filter and
replace if needed.

Clogged oil separator element.

Check condition of the oil separator
element and replace if needed.

Pressure swilch is not working.

Check pressure switch adjustment.
Repair or replace if switch is faulty.

Receiver blow down valve open.

Disassemble and clean out internal
components.

Toa high air consumption.

Check network for leaks and air
powerad devices.

Drive belt slipping.

Check tension of belt and tighten if
required. Replace belt if worn,

Coempressor overheating,

Insufficient amount of oil.

Add more oil.

Clogged oil filter.

Check condition of the filter and
replace if needed.

Cooler dity.

Clean

Ambient temperature too high.

Check temperature and air
circulation.

High oil consumption.

ik return tube or its orifice is
biocked.

Open and clean all internal
components.

Cil separalor or sealing damaged
or lcosened.

Check seals and repair if needed.

il separator dirty.

Replace.

Wrong compressor oil

Change oil. Use the cormrect oil as
specified in the manufacturer's
instructions.

Qutput air temperature 100 high.

Check output temperature correct if
it is too high.

NEWTERRA™
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MANUAL TROUBLESHOOTING CHART

Faully non-return valve of oil return
pipe.

Check operation and replace valve
if needed.

Too much oil.

Drain extra ofl out.

Network pressure rises aver set
valve

Pressure switch is not working or
damaged.

Check operation of switch.

Output valve leaking.

Replace seal.

Loose wire connections.

Check for loose wires and correct
as needed.

Compressor doesn't restart
automatically.

Pressure swilch damaged.

Replace pressure switch.

Output valve leaks.

Replace seals of culput valve.

Loose wires.

Check for lcose wires and correct
as needed.

Compressor doesn't stop
automatically.

Output valve ieaks.

Replace seals of output valve.

Pressure Switch Damaged.

Replace pressure switch.

| Refrigerated:Dryer
e

T

e B S

s

Water down stream of dryer.

Blow out system with dry air.

Air bypass system is open.

Check the bypass valve position.

Inlet and Qutlet conditions are
reversed,

Check for correct connection.

Air temperature on outlet of dryer
may be too low.

Add heat trace to piping.

Automatic drain mechanism is not
working.

Replace drain mechanism,

Dryer overloaded.

Check flow rate and inlet
temperature.

High pressure drop across dryer.,

Intet air strainer clogged.

Clean inlet air strainer.

Excessive zir flow.

Check flow rate and reduce if
needed.

Separator filter clogged.

Replace filter sleeve.

Freezing of moisture in evaporator,

Shut down dryer until sysiem
thaws.

Faull Alarm,

Dryer overloaded resulting in high
air outlet temperatura.

Check operating conditions.

High outlet air temperature.

Carrect high temperature.

Thermoslat switch is malfunctioning
or nol securely mounted,

Replace thermostat swiltch.

Refrigeration system not
functioning properly in on pasition.

Power failure.

Check power.

Line disconnect switch is open,

Check disconnect.

NEWTERRA™
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MANUAL: TROUBLESHOOTING CHART

Fuses blown, breaker blown,

Check fuses or breaker

Loose or faulty wining.

Check wiring.

Refrigeration system cycles on and
off

High or low ambient conditions.

Check min/max temperature
ranges.

Air filter clogged

Clean filter.

Condenser fins ciogged

Clean fins.

Fan motor or control switch not
working

Replace fan motor or switch
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" Analog 420mA Transmifies ||
It‘i‘f:f_’.i?ﬁ%-;'sm:ﬁ??‘ﬂ-!:u, A

Transmitter is sending a signal
that is nat accurate.

1.;'..,-|.I ' ._ _?.iﬂ‘ A ’Ilh:tl‘f- e

-

By iy bt
g,

There may be waler in the air
sampling lines that is throwing
off the readings.

Drain any moisture out of the
air sampling lines.

Transmitter may be out of
calibration.

Refer to transmitter
specification sheels on how to
calibrate the transmitter, Note if
frapsmitter is more than 10-
25% out of calibration it wili
likely require factory
recalibration.

Transmitter is sending 0-2 mA
to the PLC input.

Transmitter may not be wired
properly or one oF more wire
cennections may be loose

Check wiring with device
specification sheet and
newterra drawing. Check
wiring for loose connections.

Transmitter may be damaged
or not working properly.

If you have a similar transmitter
installed in another location on
the system, switch them around
to delermine if the faulty
transmitier works in another
location. If the transmitter works
you know the transmitter is not
the problem. If the transmitier
does not work in the other
location then it is likely the
transmitter. If the good
transmitter does not work in the
faulty location the prablem is
likely the wiring at that location
or the input into the PLC.

Transmitter is sending over 20
mA to the PLC.

Transmitler is likely damaged.

Send back to manufacturer for
re-calibration.
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Power is on, Lights are on but
PLC is not running the logic,
Run light is not on.

PLC may not be in run mode. If
the power has been off lo the
pane! for an extended period of
tirne, the PLC will switch out of
run mede and stop running the
logic.

Use exiernal switch on PLC to
switch from “lerm” to “run” then
back to “term”. This will force
the PLC back inle run mode.
The run light should now
indicate that the PLC is in run
mode.

Power is on {o pane! but PLC
lights are not on.

Fuse for PLC is pulled out or
blown.

Test PLC fuse and replace if
necessary. This is in the “PLC"
fuse holder.
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EZ HATCH

TBaffinland

Baffinland Iron Mines Corporation - Mary River Project - ERP
Job Hazard Analysis Form

Job Hazard Analysis Form

PROJECT/TASK: Commissioning Mobile OWS CONTRACTOR: BIM JOB No.:
SUPERVISOR: LOCATION: DATE:
JOB STEP HAZARDS Inherent CONTROL MEASURE Residual ACTION
Break the job into steps. List the hazard or type of harm List the necessary control measures to be Person who will
Listing work which may be hazardous. identified with each step. 3 S| 2 followed to eliminate/reduce the identified 3 | 2| ensure this happens

g| S| = hazards. g| S| =
> c S c
o| £ © o| £ ®©
o| T x o| Tl X
N x| x O x| x
sl o] @ 5| ol @2
o 14 O 04

Opening Media canisters

Vacuum Media from OWS
area

Discharge or Vacuum to/from an

open vessel hoses

Potential built up gases

Vacuum line inside OWS

Potential for inhalation of
carcinogenic particulate
being disturbed

Working from a ladder or
raised platform

Working with pressurized

Technicians will use appropriate PPE and
wear Gas Tester alarm systems while
opening GAC canisters and opening vent
ports.

Operators/technician will open valve and
ensure system is operating properly before
working inside OWS canisters

Respirators will be worn while disturbing
spent bentonite and GAC to avoid
inhalation of particulate

Work platform or ladder will be tested for
stability before working with vacuum line to
remove media

When completing discharge, pressure is
released, 3" opened, and the line will be
vacuumed out.

Open end must always be controlled —

+lv]ols

Safety @ Quality ® Sustainability @ Innovation

H349000-HS-FG-005-F01, Rev. A

Page 1

© Hatch 2016/02




EZ HATCH

TBaffinland

Baffinland Iron Mines Corporation - Mary River Project - ERP
Job Hazard Analysis Form

Installing new media

Commissioning new media

Potential for inhalation of
carcinogenic particulate
being disturbed

Working from heights

Heavy lifting at heights

Potential for inhalation of
carcinogenic particulate
being disturbed

Working with pressurized
hoses

braced by operator, or in a bracket.

Respirators will be worn while disturbing
spent bentonite and GAC to avoid
inhalation of particulate

Scaffolding will be present to ensure
platform and railing to prevent falling.

Telehandler will need to be used to
remove pallets of media from Sea Cans
and onto OWS roof so bags of media are
within reach of the scaffolding and railing
system

Respirators will need to be worn while
pouring media through roof ports into
canisters to prevent inhalation of
particulate

A water truck operator will need to hook up
line to tanks and fill through influent port in
first media canister until fresh water comes
out the effluent line into the berm.

Job Hazard Analysis

Attendees:

Name

Signature

Date

Written by:

Reviewed by:
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EZ HATCH

TBaffinland

Baffinland Iron Mines Corporation - Mary River Project - ERP

Job Hazard Analysis Form

Score TABLE OF CONSEQUENCE Score LIKELIHOOD
People Plant Environment
5 - Very High/ Multiple Fatalities. Greater than Catastrophe, destruction of sensitive 5 - Almost The event is expected to occur in most
Catastrophic $10 Million Loss environment, worldwide attention. Likely Certain circumstances.
EPA prosecution. More than 30 days Likely to occur frequently - More than 1
delay. per year.
4 — High/ Major Fatality or Permanent Disabilities. $1 Million to Disaster, high levels of media attention, 4 — Likely/ The event will probably occur in most
$10 Million Loss high cost of clean up. Offsite Probable circumstances.
environmental harm; more than 10 days Likely to occur several times — 1 per year.
delay.
3 — Moderate Major Injuries — Incapacitations or $100 Thousand to | Major spills, onsite release, substantial 3 — Moderate/ The event should occur at some time.
requiring time of work. $1 Million Loss environmental nuisance, more than 1day Occasional Likely to occur some time — 1 per 5 years.
delay. (Leads to an additional resources
call out i.e. SES).
2 — Low/ Minor Significant Injuries — Medical $10 Thousand to Significant spills. (Leads to a call out of 2 — Remote/ The event could occur at some time.
Treatments, non-permanent injury. $100 Thousand Site Emergency Response Group). Unlikely Unlikely but possible. 1 per 10 years.
Loss
1 - Very Low/ Minor Injuries — First Aid Less than Low environmental impact. Minor Spills 1 - Rare/ The event may occur only in exceptional
Insignificant Treatments (cuts/bruises). $10 Thousand less than 80 Litres. Very Unlikely | circumstances. Assumed it may not be
Loss experienced. 1 per 100 years.
Risk Rating = Consequence + Likelihood Risk Rating - Definitions
Consequence Risk Rating Risk Rating Definitions Action Required
Task not to start till the risk is eliminated or reduced. Bring to the immediate attention of
5 6 8-10 Intolerable management. Formal assessment required. MUST reduce the risk as a matter of
priority.
Bring to the immediate attention of management. Task not to start till the risk is
4 5 7 High eliminated or reduced. Further Assessment required. MUST reduce the risk as a matter
of priority.
Bring to the attention of supervision. Review risks and ensure that they are reduced to
3 4 6 Significant Risk  as low as reasonably practicable. To be dealt with as soon as possible, preferably
before the task commences. Introduce some form of hardware to control risk.
Needs to be controlled but not necessarily immediately, an action plan to control the
2 3 5 Moderate Risk risk should be drawn up. Review effectiveness of controls. Ensure responsibilities for
control are specified.
1 2 o4 Low Risk If prgctlcal reduce the r|§k. Ensure personnel are competent to do the task. Manage by
routing procedure. Monitor for change
1 2 3 4 A JHA considers a variety of activities/tasks involved in a job scope and analyses the key hazards (sources of harm)
and their consequences (types of harm) eg. Sources of harm —lifting a heavy pipe - manual handling. Types of harm
Likelihood — Back strain.
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