
CUSTOMER   Evoqua Water Technologies Canada Ltd.
END USER     World Energy
PO NUMBER  4500021987
SERIAL NO     0040232254, 0040232255
ITEM NO         19-P-054A, 19-P-054B
SERVICE        Anaerobic Reactor HX Pumps
---------------------------------------------------------------
LIQUID  Water, Waste - Temp. 90-110 deg F,
SP.GR 1.00, Viscosity 1.0 cP, pH: 6.0 - 9.0 
---------------------------------------------------------------
CAPACITY  420.0 USGPM    MAWP  250.0 psig @ 100 deg F 
HEAD          28.0 ft                 MDMT  -20 deg F
---------------------------------------------------------------
MOTOR DETAILS Teco-Westinghouse 5.0 HP, 1200 RPM
3ph/60Hz/460V, 215T, 1.15SF, TEFC, IEEE841, VFD suitable
Class 1, Division 2, Groups BCD, T3C
 
MECHANICAL SEAL John Crane 5611Q; XO581O581
Reference John Crane Drawing No. H-SP-38072

World Energy c/o Evoqua Water Technologies

13-Jan-2023

4500021987

CD4MCU IMPELLER

NOT INCLUDED

X 

X

X

X

X

6.00
2 x SS Ground Lugs per

Drawing PP-0001-53008-D R0
1 per side, located 6.00" from back of

baseplate, halfway up baseplate

Casing Drain Location

1/2" Tapped & Plugged

5.71

Drain 3.68

For Baseplate Grouting details, see document:
"Griswold 811_IOM"
 
For Maximum Allowable Nozzle Load data, see document:
"Griswold 811 Max Allowable Nozzle Load Data"

D

 For Baseplate Grouting details, see document: "Griswold 811_IOM"
 

 For Maximum Allowable Nozzle Load data, see document: "Griswold 811 Max Allowable
Nozzle Load Data"
 

 There is no seal piping provided with these pumps. All Griswold 811 pumps supplied
on this project have Taper Bore seal chambers that do not require any
flush. The vanes in the seal chamber provide flow which cool and lubricate the
seal faces. API Plan 03 is the applicable piping plan.
 

 For Pump Curve and Data Sheet, see below document.
 

 Pump Rotation: CW, viewed from coupling
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Griswold 811 ASME B73.1 process pumps meet or exceed
the allowable nozzle load requirements shown in ANSI/HI
9.6.2. This document describes the calculations to validate
a set of nozzle loads for each pump based on the pump
type, material, temperature, and installation method. 
 
Consult Griswold engineering concerning the feasibility of
applying nozzle loads that exceed the requirements stated
within this document. Analyses can be performed to qualify
any custom combination of nozzle loads with an
acceptance criteria based on calculated pump distortion
and case stresses. 

 
The following steps are based on ANSI/HI 9.6.2. All information necessary to complete the calculations
can be found below. For complete details refer to the standard. 

a. Record the appropriate material/temperature
correction factor from Table 1.
 

b. Refer to Table 2 and record the correction
factors applicable, considering the pump
installation method. 
 

c. Compare the material/temperature correction
factor determined in step (a) against the
“Tables 3 & 4” correction factor obtained in
step (b). The lesser of these two correction
factors shall be multiplied to the appropriate
values found in Table 3. Record these values
as Fxs_T3_adj, Fys_T3_adj, etc.
 

d. Compare the material/temperature correction
factor determined in step (a) against the
“Tables 3 & 4” correction factor obtained in
step (b). The lesser of these two correction
factors shall be multiplied to the appropriate
values found in Table 4. Record these values
as Fxs_T4_adj, Fys_T4_adj, etc.
 

e. Using Table 5, identify the frame size of the
pump of interest for use with Table 6 and
Table 7.
 

f. Multiply the appropriate row of Table 6 with
the “Tables 6 & 7” correction factor obtained
in step (b) and record these values as
Fys_T6_adj, Mxs_T6_adj, etc.
 

g. Scale the appropriate row of Table 7 with the
“Tables 6 & 7” correction factor obtained in
step (b) and record these values as Fys_T7_adj,
Mxs_T7_adj, etc.

h. Compare the recorded T3_adj values to the
recorded T4_adj, T6_adj and T7_adj values. If any
of these values is less than the T3_adj value for a
particular variable then replace the T3_adj value
with that value. For example: if it is found that
Mys_T6_adj is less than Mys_T3_adj, Mys_T4_adj, and
Mys_T7_adj, then assign Mys_T3_adj the value of
Mys_T6_adj.
 

i. Establish the nozzle loads that are to be evaluated
against this standard considering the load
coordinate system shown in Figure 1. Record
these values as Fxs, Fys, Fzs, Mxs, Mys, Mzs, Fxd, Fyd,
Fzd, Mxd, Myd and Mzd where, for example, Fxs

represents the force on the x-axis applied to the
suction nozzle. As another example, Myd

represents the moment about the y-axis applied to
the discharge nozzle. 
 

j. Using the values obtained from the following
steps, calculate the results of Equation Set 1,
Equation 2 and Equation 3. If all equations are
satisfied than the proposed nozzle loads from step
(i) are deemed acceptable.  If any one of the
equations is not satisfied, either reduce 1 or more
nozzle loads and repeat the calculations or contact 
Griswold engineering to determine the feasibility of
qualifying the pump for the higher loads. 

Figure 1: Coordinate System
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Material Group No. and Description:

1.0 1.1 

Austenitic Steels

2.1 2.2 2.3 2.8

Temp. 
(°C) 

Temp. 
(°F) 

Ductile 
Iron 

Carbon 
Steel Type 304 

Type 316,
Type 317 Type 304L Type 316L Duplex

Super
Duplex

-29 -20 0.89 1.00 1.00 1.00 0.83 1.00
38 100 0.89 1.00 1.00 1.00 0.83 1.00
93 200 0.83 0.94 0.83 0.86 0.70 1.00

149 300 0.78 0.91 0.74 0.78 0.63 1.00
204 400 0.73 0.88 0.65 0.72 0.58 0.98
260 500 0.69 0.83 0.60 0.67 0.53 0.92
316 600 0.65 0.76 0.58 0.63 0.50 0.84
343 650 0.63 0.74 0.57 0.62 0.49 0.82
371 700 --- 0.74 0.56 0.60 0.48 0.79

Material Group No. and Description:

Nickel and Nickel Alloys

3.1 3.2 3.4 3.5 3.7 3.8

Temp. 
(°C) 

Temp.
(°F) Alloy 20 Nickel MoneI lnconel Hast. B Hast. C

-29 -20 0.83 0.50 0.83 1.00 1.00 1.00
38 100 0.83 0.50 0.83 1.00 1.00 1.00
93 200 0.77 0.50 0.74 0.93 1.00 1.00

149 300 0.73 0.50 0.69 0.89 1.00 1.00
204 400 0.67 0.50 0.67 0.85 0.98 0.98
260 500 0.65 0.50 0.66 0.83 0.92 0.92
316 600 0.63 0.50 0.66 0.80 0.84 0.84
343 650 0.63 --- 0.66 0.78 0.82 0.82
371 700 0.62 --- 0.66 0.77 0.79 0.79

Table 1: Pump Temperature and Material Adjustment Values

 Correction Factor For Use On:

Tables 3 & 4 Tables 6 & 7

Grouted Metal Baseplate (Anchored Down) 1 1

Ungrouted Metal Baseplate (Anchored Down) 1 0.8

Grouted Nonmetal Baseplate (Anchored Down) 0.8 0.8

Ungrouted Nonmetal Baseplate (Anchored Down) 0.7 0.7

Stilt-Mounted Baseplate 1 0.9

Table 2: Pump Mounting Correction Factors
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 Suction Discharge

Forces, lbf (N) Moments, lbf·ft (N·m) Forces, lbf (N) Moments, lbf·ft (N·m)

Pump Size Fxs_T3 Fys_T3 Fzs_T3 Mxs_T3 Mys_T3 Mzs_T3 Fxd_T3 Fyd_T3 Fzd_T3 Mxd_T3 Myd_T3 Mzd_T3

1.5x1-6
1050 

(4671) 
750 

(3336) 
750 

(3336) 
720 

(976) 
170 

(230) 
170 

(230) 
800 

(3559) 
1350 

(6005) 
3000 

(13345) 
410 

(556) 
410 

(556) 
410

(556)

1.5x1-8
1050 

(4671) 
1210 

(5382) 
1210 

(5382) 
720 

(976) 
190 

(258) 
190 

(258) 
800 

(3559) 
1350 

(6005) 
3000 

(13345) 
360 

(488) 
360 

(488) 
360

(488)

LF 1.5x1-8
1050 

(4671) 
1210 

(5382) 
1210 

(5382) 
720 

(976) 
190 

(258) 
190 

(258) 
800 

(3559) 
1350 

(6005) 
3000 

(13345) 
360 

(488) 
360 

(488) 
360

(488)

2x1-10
2340 

(10409) 
960 

(4270) 
960 

(4270) 
1270 

(1722) 
220 

(298) 
220 

(298) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
660 

(895) 
660 

(895) 
660

(895)

LF 2x1-10
2340 

(10409) 
960 

(4270) 
960 

(4270) 
1270 

(1722) 
220 

(298) 
220 

(298) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
660 

(895) 
660 

(895) 
660

(895)

3x1.5-6
1050 

(4671) 
1240 

(5516) 
1250 

(5560) 
900 

(1220) 
490 

(664) 
490 

(664) 
800 

(3559) 
1350 

(6005) 
3000 

(13345) 
500 

(678) 
550 

(746) 
510

(691)

3x1.5-8
1050 

(4671) 
1240 

(5516) 
1050 

(4671) 
900 

(1220) 
490 

(664) 
490 

(664) 
800 

(3559) 
1350 

(6005) 
3000 

(13345) 
440 

(597) 
440 

(597) 
440

(597)

3x1.5-10
2700 

(12010) 
1350 

(6005) 
1500 

(6672) 
1300 

(1763) 
420 

(569) 
420 

(569) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
370 

(502) 
370 

(502) 
370

(502)

3x1.5-13
2700 

(12010) 
1350 

(6005) 
1500 

(6672) 
1300 

(1763) 
670 

(908) 
670 

(908) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
530 

(719) 
530 

(719) 
530

(719)

LF 3x1.5-13
2700 

(12010) 
1350 

(6005) 
1500 

(6672) 
1300 

(1763) 
670 

(908) 
670 

(908) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
530 

(719) 
530 

(719) 
530

(719)

3x2-6
1050 

(4671) 
750 

(3336) 
750 

(3336) 
720 

(976) 
170 

(230) 
170 

(230) 
800 

(3559) 
1350 

(6005) 
3000 

(13345) 
410 

(556) 
410 

(556) 
410

(556)

3x2-8
2700 

(12010) 
1350 

(6005) 
1500 

(6672) 
1300 

(1763) 
600 

(813) 
60 

(81) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
660 

(895) 
660 

(895) 
660

(895)

3x2-10
2700 

(12010) 
1350 

(6005) 
1480 

(6583) 
1300 

(1763) 
310 

(420) 
310 

(420) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
560 

(759) 
560 

(759) 
560

(759)

3x2-13
1920 

(8541) 
1230 

(5471) 
1230 

(5471) 
1300 

(1763) 
350 

(475) 
350 

(475) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
1200 

(1627) 
1270 

(1722) 
690

(936)

4x3-8
2700 

(12010) 
1350 

(6005) 
1500 

(6672) 
1300 

(1763) 
350 

(475) 
350 

(475) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
1200 

(1627) 
1460 

(1979) 
690

(936)

4x3-8G
2700 

(12010) 
1350 

(6005) 
1500 

(6672) 
1300 

(1763) 
350 

(475) 
350 

(475) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
1200 

(1627) 
1460 

(1979) 
690

(936)

4x3-10
2300 

(10231) 
1350 

(6005) 
1500 

(6672) 
1300 

(1763) 
310 

(420) 
310 

(420) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
1200 

(1627) 
1460 

(1979) 
690

(936)

4x3-10H
2300 

(10231) 
1350 

(6005) 
1500 

(6672) 
1300 

(1763) 
310 

(420) 
310 

(420) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
1200 

(1627) 
1460 

(1979) 
690

(936)

4x3-13
2700 

(12010) 
1350 

(6005) 
1500 

(6672) 
1300 

(1763) 
400 

(542) 
400 

(542) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
1200 

(1627) 
1500 

(2034) 
690

(936)

6x4-10G
2700 

(12010) 
1350 

(6005) 
1500 

(6672) 
1300 

(1763) 
1100 

(1491) 
1100 

(1491) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
1200 

(1627) 
1500 

(2034) 
690

(936)

6x4-10H
2700 

(12010) 
1350 

(6005) 
1500 

(6672) 
1300 

(1763) 
1100 

(1491) 
1100 

(1491) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
1200 

(1627) 
1500 

(2034) 
690

(936)

6x4-13
2700 

(12010) 
1350 

(6005) 
1500 

(6672) 
1300 

(1763) 
1300 

(1763) 
1100 

(1491) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
1200 

(1627) 
1500 

(2034) 
690

(936)

6x4-17
2700 

(12010) 
1350 

(6005) 
1500 

(6672) 
1300 

(1763) 
1300 

(1763) 
1100 

(1491) 
1400 

(6228) 
1350 

(6005) 
3250 

(14457) 
1200 

(1627) 
1500 

(2034) 
690

(936)

8x6-13
3500 

(15569) 
3180 

(14145) 
2000 

(8896) 
1500 

(2034) 
1170 

(1586) 
1170 

(1586) 
1500 

(6672) 
3000 

(13345) 
3500 

(15569) 
1250 

(1695) 
2840 

(3851) 
2840

(3851)

8x6-15
3500 

(15569) 
3180 

(14145) 
2000 

(8896) 
1500 

(2034) 
1480 

(2007) 
1480 

(2007) 
1500 

(6672) 
3000 

(13345) 
3500 

(15569) 
1250 

(1695) 
2840 

(3851) 
2840

(3851)

8x6-17
3500 

(15569) 
3180 

(14145) 
2000 

(8896) 
1500 

(2034) 
1480 

(2007) 
1480 

(2007) 
1500 

(6672) 
3000 

(13345) 
3500 

(15569) 
1250 

(1695) 
2840 

(3851) 
2840

(3851)

10x8-13
3500 

(15569) 
3180 

(14145) 
2000 

(8896) 
1500 

(2034) 
2000 

(2712) 
2915 

(3952) 
1500 

(6672) 
3000 

(13345) 
3500 

(15569) 
1250 

(1695) 
2840 

(3851) 
2840

(3851)

10x8-15
3500 

(15569) 
3180 

(14145) 
2000 

(8896) 
1500 

(2034) 
1130 

(1532) 
1130 

(1532) 
1500 

(6672) 
3000 

(13345) 
3500 

(15569) 
1250 

(1695) 
2840 

(3851) 
2840

(3851)

10x8-15G
3500 

(15569) 
3180 

(14145) 
2000 

(8896) 
1500 

(2034) 
1130 

(1532) 
1130 

(1532) 
1500 

(6672) 
3000 

(13345) 
3500 

(15569) 
1250 

(1695) 
2840 

(3851) 
2840

(3851)

10x8-16H
3500 

(15569) 
3180 

(14145) 
2000 

(8896) 
1500 

(2034) 
1130 

(1532) 
1130 

(1532) 
1500 

(6672) 
3000 

(13345) 
3500 

(15569) 
1250 

(1695) 
2840 

(3851) 
2840

(3851)

10x8-17
3500 

(15569) 
3180 

(14145) 
2000 

(8896) 
1500 

(2034) 
1130 

(1532) 
1130 

(1532) 
1500 

(6672) 
3000 

(13345) 
3500 

(15569) 
1250 

(1695) 
2840 

(3851) 
2840

(3851)

Table 3: Forces and Moments for use with Equation Set 1
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 Suction Discharge

Forces, lbf (N) Moments, lbf·ft (N·m) Forces, lbf (N) Moments, lbf·ft (N·m)

Pump Size Fxs_T4 Fys_T4 Fzs_T4 Mxs_T4 Mys_T4 Mzs_T4 Fxd_T4 Fyd_T4 Fzd_T4 Mxd_T4 Myd_T4 Mzd_T4

1.5x1-6
2020 

(8985) 
750 

(3336) 
750 

(3336) 
1830 

(2481) 
170 

(230) 
170 

(230) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
410 

(556) 
410 

(556) 
410

(556)

1.5x1-8
2020 

(8985) 
1210 

(5382) 
1210 

(5382) 
1830 

(2481) 
190 

(258) 
190 

(258) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
360 

(488) 
360 

(488) 
360

(488)

LF 1.5x1-8
2020 

(8985) 
1210 

(5382) 
1210 

(5382) 
1830 

(2481) 
190 

(258) 
190 

(258) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
360 

(488) 
360 

(488) 
360

(488)

2x1-10
2340 

(10409) 
960 

(4270) 
960 

(4270) 
3640 

(4935) 
220 

(298) 
220 

(298) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
660 

(895) 
660 

(895) 
660

(895)

LF 2x1-10
2340 

(10409) 
960 

(4270) 
960 

(4270) 
3640 

(4935) 
220 

(298) 
220 

(298) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
660 

(895) 
660 

(895) 
660

(895)

3x1.5-6
2020 

(8985) 
1240 

(5516) 
2110 

(9386) 
2290 

(3105) 
490 

(664) 
490 

(664) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
550 

(746) 
550 

(746) 
550

(746)

3x1.5-8
2020 

(8985) 
1240 

(5516) 
1640 

(7295) 
2290 

(3105) 
490 

(664) 
490 

(664) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
440 

(597) 
440 

(597) 
440

(597)

3x1.5-10
2700 

(12010) 
1350 

(6005) 
1910 

(8496) 
3730 

(5057) 
420 

(569) 
420 

(569) 
1940 

(8630) 
1350 

(6005) 
6240 

(27757) 
370 

(502) 
370 

(502) 
370

(502)

3x1.5-13
2700 

(12010) 
1350 

(6005) 
3060 

(13612) 
3730 

(5057) 
670 

(908) 
670 

(908) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
530 

(719) 
530 

(719) 
530

(719)

LF 3x1.5-13
2700 

(12010) 
1350 

(6005) 
3060 

(13612) 
3730 

(5057) 
670 

(908) 
670 

(908) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
530 

(719) 
530 

(719) 
530

(719)

3x2-6
2020 

(8985) 
750 

(3336) 
750 

(3336) 
1830 

(2481) 
170 

(230) 
170 

(230) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
410 

(556) 
410 

(556) 
410

(556)

3x2-8
2700 

(12010) 
1350 

(6005) 
2490 

(11076) 
3730 

(5057) 
600 

(813) 
600 

(813) 
1970 

(8763) 
1350 

(6005) 
6240 

(27757) 
660 

(895) 
660 

(895) 
660

(895)

3x2-10
2700 

(12010) 
1350 

(6005) 
1480 

(6583) 
3730 

(5057) 
310 

(420) 
310 

(420) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
560 

(759) 
560 

(759) 
560

(759)

3x2-13
1920 

(8541) 
1230 

(5471) 
1230 

(5471) 
3730 

(5057) 
350 

(475) 
350 

(475) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
1460 

(1979) 
1460 

(1979) 
690

(936)

4x3-8
2700 

(12010) 
1350 

(6005) 
1840 

(8185) 
3730 

(5057) 
350 

(475) 
350 

(475) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
1460 

(1979) 
1460 

(1979) 
690

(936)

4x3-8G
2700 

(12010) 
1350 

(6005) 
1840 

(8185) 
3730 

(5057) 
350 

(475) 
350 

(475) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
1460 

(1979) 
1460 

(1979) 
690

(936)

4x3-10
2300 

(10231) 
1350 

(6005) 
1640 

(7295) 
3730 

(5057) 
310 

(420) 
310 

(420) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
1460 

(1979) 
1460 

(1979) 
690

(936)

4x3-10H
2300 

(10231) 
1350 

(6005) 
1640 

(7295) 
3730 

(5057) 
310 

(420) 
310 

(420) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
1460 

(1979) 
1460 

(1979) 
690

(936)

4x3-13
2700 

(12010) 
1350 

(6005) 
2390 

(10631) 
3730 

(5057) 
400 

(542) 
400 

(542) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
1730 

(2346) 
1730 

(2346) 
690

(936)

6x4-10G
2700 

(12010) 
1350 

(6005) 
6240 

(27757) 
3730 

(5057) 
1100 

(1491) 
1100 

(1491) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
3100 

(4203) 
3100 

(4203) 
690

(936)

6x4-10H
2700 

(12010) 
1350 

(6005) 
6240 

(27757) 
3730 

(5057) 
1100 

(1491) 
1100 

(1491) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
3100 

(4203) 
3100 

(4203) 
690

(936)

6x4-13
2700 

(12010) 
1350 

(6005) 
6240 

(27757) 
3730 

(5057) 
4980 

(6752) 
1100 

(1491) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
2150 

(2915) 
2150 

(2915) 
690

(936)

6x4-17
2700 

(12010) 
1350 

(6005) 
6240 

(27757) 
3730 

(5057) 
4980 

(6752) 
1100 

(1491) 
2020 

(8985) 
1350 

(6005) 
6240 

(27757) 
2150 

(2915) 
2150 

(2915) 
690

(936)

8x6-13
6360 

(28291) 
3180 

(14145) 
5080 

(22597) 
8970 

(12162) 
1170 

(1586) 
1170 

(1586) 
6360 

(28291) 
3180 

(14145) 
13460 

(59873) 
6780 

(9192) 
3850 

(5220) 
2840

(3851)

8x6-15
6360 

(28291) 
3180 

(14145) 
6680 

(29714) 
8970 

(12162) 
1480 

(2007) 
1480 

(2007) 
6360 

(28291) 
3180 

(14145) 
13460 

(59873) 
6560 

(8894) 
3720 

(5044) 
2840

(3851)

8x6-17
6360 

(28291) 
3180 

(14145) 
6680 

(29714) 
8970 

(12162) 
1480 

(2007) 
1480 

(2007) 
6360 

(28291) 
3180 

(14145) 
13460 

(59873) 
6560 

(8894) 
3720 

(5044) 
2840

(3851)

10x8-13
6360 

(28291) 
3180 

(14145) 
13460 

(59873) 
8970 

(12162) 
2450 

(3322) 
2150 

(2915) 
6360 

(28291) 
3180 

(14145) 
13460 

(59873) 
8970 

(12162) 
7220 

(9789) 
2840

(3851)

10x8-15
6360 

(28291) 
3180 

(14145) 
5130 

(22819) 
8970 

(12162) 
1130 

(1532) 
1130 

(1532) 
6360 

(28291) 
3180 

(14145) 
13460 

(59873) 
8970 

(12162) 
9060 

(12284) 
2840

(3851)

10x8-15G
6360 

(28291) 
3180 

(14145) 
5130 

(22819) 
8970 

(12162) 
1130 

(1532) 
1130 

(1532) 
6360 

(28291) 
3180 

(14145) 
13460 

(59873) 
8970 

(12162) 
9060 

(12284) 
2840

(3851)

10x8-16H
6360 

(28291) 
3180 

(14145) 
5130 

(22819) 
8970 

(12162) 
1130 

(1532) 
1130 

(1532) 
6360 

(28291) 
3180 

(14145) 
13460 

(59873) 
8970 

(12162) 
9060 

(12284) 
2840

(3851)

10x8-17
6360 

(28291) 
3180 

(14145) 
5130 

(22819) 
8970 

(12162) 
1130 

(1532) 
1130 

(1532) 
6360 

(28291) 
3180 

(14145) 
13460 

(59873) 
8970 

(12162) 
9060 

(12284) 
2840

(3851)

Table 4: Forces and Moments for use with Equation 2
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Pump Size Frame Size

1.5x1-6 Small
1.5x1-8 Small

LF 1.5x1-8 Small
2x1-10 Medium/Large

LF 2x1-10 Medium/Large
3x1.5-6 Small
3x1.5-8 Small

3x1.5-10 Medium/Large
3x1.5-13 Medium/Large

LF 3x1.5-13 Large
3x2-6 Small
3x2-8 Medium

3x2-10 Medium/Large
3x2-13 Medium/Large
4x3-8 Medium

4x3-8G Medium
4x3-10 Medium/Large

4x3-10H Medium/Large
4x3-13 Medium/Large

6x4-10G Medium/Large
6x4-10H Medium/Large
6x4-13 Medium/Large
6x4-17 XL
8x6-13 XL
8x6-15 XL
8x6-17 XL

10x8-13 XL
10x8-15 XL

10x8-15G XL
10x8-16H XL
10x8-17 XL

Table 5: Pump & Frame Sizes

Pump Group 

Suction Discharge

Forces, lbf (N) Moments, lbf·ft (N·m) Forces, lbf (N) Moments, lbf·ft (N·m)

 
Fys_T6 

 
Mxs_T6 Mys_T6 Mzs_T6 

 
Fyd_T6 

 
Mxd_T6 Myd_T6 Mzd_T6

Small Frame 
-2000 

(-8896) 
 

900 
(4003) 

1200 
(5338) 

1250 
(5560) 

 
1500 

(6672) 
 

-500 
(-2224) 

1500 
(6672) 

1250
(5560)

Medium/Large Frames
 

-3500 
(-15569)  

1300 
(5783) 

1300 
(5783) 

3000 
(13345)  

2500 
(11121)  

-1200 
(-5338) 

1500 
(6672) 

3000
(13345)

XL Frame
 

-5000 
(-22241)  

1500 
(6672) 

2000 
(8896) 

4000 
(17793)  

3000 
(13345)  

-1250 
(-5560) 

5000 
(22241) 

4000
(17793)

Table 6: Y-axis Forces and Moments for use with Equation 3

Pump Group 

Suction Discharge

Forces, lbf (N) Moments, lbf·ft (N·m) Forces, lbf (N) Moments, lbf·ft (N·m)

Fxs_T7 
 

Fzs_T7 Mxs_T7 Mys_T7 Mzs_T7 Fxd_T7 Fyd_T7 Fzd_T7 Mxd_T7 Myd_T7 Mzd_T7

Small Frame
1050 

(4671)  
-1250 

(-5560) 
1500 

(6672) 
1200 

(5338) 
-2500 

(-11121) 
800 

(3559) 
2000 

(8896) 
-3000 

(-13345) 
1500 

(6672) 
1000 

(4448) 
-2500

(-11121)

Medium/Large Frames
3500 

(15569)  
-1500 

(-6672) 
1500 

(6672) 
1300 

(5783) 
-3500 

(-15569) 
1400 

(6228) 
2500 

(11121) 
-3250 

(-14457) 
1500 

(6672) 
2150 

(9564) 
-3500

(-15569)

XL Frame
3500 

(15569)  
-2000 

(-8896) 
1500 

(6672) 
4100 

(18238) 
-4000 

(-17793) 
3500 

(15569) 
4000 

(17793) 
-3500 

(-15569) 
1500 

(6672) 
5000 

(22241) 
-4000

(-17793)

Table 7: Z-axis Forces and Moments for use with Equation 3
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 Equation Set 1: 

  __   ≤ 1        __   ≤ 1       __   ≤ 1       __   ≤ 1       __   ≤ 1       __   ≤ 1 

  __   ≤ 1       __   ≤ 1       __   ≤ 1       __   ≤ 1       __   ≤ 1       __   ≤ 1

Equation 3:  

  __ +  __ +  __ +  __ + __ + __ + __ + __ 
 

 
+   __ +  __ + __ +  __ +  __ +__  + __ + __ + __ + __ 




≤ 1

 ߰
 !"#_$%_&'( +  )! *#_$%_&'( +  

+ ! ,#_$%_&'( +  - ߰
 ! -"#_$%_&'( +  -)! -*#_$%_&'( +  - 

+ !-,#_$%_&'( + 

 ߰ ."'_$%_&'( +   ).*'_$%_&'( +  
+.,'_$%_&'( +  - ߰.-"'_$%_&'( +  - ).-*'_$%_&'( +  - 

+.-,'_$%_&'( ≤ 2

Equation 2: 
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