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Pump type

Principal Special Considerations

Closed (Installer
mounted on Motor Shaft)

1. Motor Construction (3.1.7; 3.1.8)

2. Motor Bearing and Winding Temperature at
High Pumping Temperatures

3. Seal Removal (2.7.3.1)

Rigidly Coupled
Vertical In - Line

1. Motor Construction (3.1.7; 3.1.8)
2. Rotor Stiffness (2.5.7; 5.1.2.9).
3. Product Lubricated Guide Bearing (2.5.7)

4. Shaft Runout at Seal (2.5.6)

Horizontal Foot
Mounted Overhung

1.Pressure Rating (2.2.2)

2.Centerline Supported Casing (2.2.9)

Two Stage Overhung

1. Rotor Stiffness (2.5.7; 5.1.1.2)

Double Suction Overhung

1. Rotor Stiffness (2.5.7; 5.1.1.2)

Ring Section Overhung

1.Pressure Containment (2.2.7; 2.2.80

2. Dismantling (2.1.25)

Built - In Mechanical Seal
(No Separable Seal Gland)

1.Seal Removal (2.7.3.1)
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BASIC TYPR CODE SPECIFIC ILLUSTRATION
(ROTOR) CONFIGURATION
Overhung OH 1 Foot Mounted
Overhung OH 2 Centerline Mounted
Vertical In-Line
OB il Separate Bearing Frame é
Vertical In-Line
Overhung OH 4 Rigidly Coupled [@J
Vertical In-Line _.....
Overhung G & Closed Coupled :
Overhung

OH 6

High Speed
Integral Gear

3oh 500 ol Silodd S5 -T-F J5b
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BASIC TYPR CODE SPECIFIC ILLUSTRATION

(ROTOR) CONFIGURATION
BETWEEN BB 1 Axially Split,
bEARINGS 1and 2
BETWEEN BB 2 Radially Split,
bEARINGS 1 and 2
BETWEEN BB 3 Axially Split,
bEARINGS Multistage

Radially Split,
BETWEEN Multistage: E H[
bEARINGS BB 4 Single Casing

BB S Double Casing | _I

VERTICALLY Vs 1 Wet Pit,
SUSPENDED Diffuser
VERTICALLY VS 2 Wet Pit,
sUSPENDED Volute
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BASIC TYPE CODE SPECIFIC ILLUSTRATION
(ROTOR) CONFIGURATION
Vertically VS 3 Wet Pit,
Suspended Axial Flow

- Vertical Sump:
S‘Les';'ec:é'g : Vs 4 Line Shaft
Cantilever
Vertically VS5 Double Casing
Suspended Diffuser
Vertically VS 6 Double Casing
Suspended Volute
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Note: Each value shown below indicates a range from minus that value to plus that value; for example 710 indicates a range from -710 to 4710,

Nominal Size of Flange (NPS)

Force / Moment 2 3 4 6 8 10 12 14 16
Each Top Nozzle
FX 710 1070 1420 2490 3780 5340 6670 7120 8450
Fy 580 890 1160 2050 3110 4450 5340 5780 6670
Fz 890 1330 1780 3110 4890 6670 8000 8900 10230
FR 1280 1930 2560 4480 6920 9630 11700 12780 14850
Each Side Nozzle
710 1070 1420 2490 3780 5340 6670 7120 8450
Fy 890 1330 1780 3110 4890 6670 8000 8900 10230
Fz 580 890 1160 2050 3110 4450 5340 5780 6670
FR 1280 1930 2560 4480 6920 9630 11700 12780 14850
Each End Nozzle
FX 890 1330 1780 3110 4890 6670 8000 8900 10230
Fy 710 1070 1420 2490 3780 5340 6670 7120 8450
Fz 580 890 1160 2050 3110 4450 5340 5780 6670
FR 1280 1930 2560 4480 6920 9630 11700 12780 14850
Each Nozzle
FX 460 950 1330 2300 3530 5020 6100 6370 7320
Fy 230 470 680 1180 1760 2440 2980 3120 3660
Fz 350 720 1000 1760 2580 3800 4610 4750 5420
FR 620 1280 1800 3130 4710 6750 8210 8540 9820

Notel: F= force in Newtons ; M= moment in Newton meters; R= resultant. See Figures 2-2 - 2-6 for orientation of nozzle loads (X, Y, and Z).
Note21: Coordinates system has been changed from API Standard 610, 7th Edition, convention to 1SO 1503 convention.
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Diameter of
Rotating
- Member at
Clearance
(mm)

~ Minimum da : o T Minimum
% Rotating §
Diameteral e Diameteral
: Member at
Clearance Clearance

_ Clearance &
- tmm) (in) ey

<50 0.25 < 2.000 0.010
50 TO 64.99 0.28 2.000 TO 2.499 0.011
65 TO 79.99 - 0% 2.500 TO 2.999 0.012
80 TO 89.99 0.33 3.000 TO 3.499 0.013
90 TO 99.99 0.35 3.500 TO 3.999 0.014
100 TO 114.99 0.38 4.000 TO 4.499 0.015
115 TO 124.99 0.40 4.500 TO 4.999 0.016
125 TO 149.99 0.43 5.000 TO 5.999 0.017
150 TO 174.99 0.45 6.000 TO 6.999 0.018
175 TO 199.99 0.48 7.000 TO 7.999 0.019
200 TO 224.99 0.50 8.000 TO 8.999 0.020
225 TO 249.99 0.53 9.000 TO 9.999 0.021
250 TO 274.99 0.55 10.000 TO 10.999 0.022
275 T0 299.99 0.58 11.000 TO 11.999 0.023
300 TO 324.99 0.60 12.000 TO 12.999 0.024
325 TO 249.99 0.63 13.000 TO 13.999 0.025
350 TO 374.99 0.65 14.000 TO 14.999 0.026
375 TO 399.99 0.68 15.000 TO 15.999 0.027
400 TO 424,99 0.70 16.000 TO 16.999 ~ 0.028
425 TO 449.99 0.73 17.000 TO 17.999 0.029
450 TO 474.99 0.75 18.000 TO 18.999 0.030
475 TO 499.99 0.78 19.000 TO 19.999 0.031
500 TO 524.99 0.80 20.000 TO 20.999 0.032 :
525 T0 549.99 0.83 21,000 TO 21.999 0.033
550 TO 574.99 0.85 22.000 TO 22.999 0.034
575 TO 599.99 0.88 23.000 TO 23.999 0.035
600 TO 624.99 0.90 24.000 TO 24.999 0.036
625 TO 649.99 0.95 25.000 TO 25.999 0.037

Note: For diameters greater than 649.999 mm (25.999 in.) The minimum diametral clearance shall be 0.95 mm
(0.037 in.) Plus 1 m for each additional 1 mm of diameter of fraction thereof (0.001 in. For each additional in.)

alaizes RUNOUE jlude a4y aily  SlSe ol 5 Slec ) Dl st ool il JBlas 29 oo oalind slal ol 5l a8
et ol ool il a5 RUnOUE s wial (gl 3 mm g gl aliama 5o 8 g Sl anol Jlgo
A(APT 610 2.7.3.13) a3l Y+ mm ,2 ;0 4\ - hm (AP1 610 2.7.3.6) 1.5l .« Gland

il o b o851
10

G d




SINGLE (4) Gland Studs

seAL T e — Bl 1000 [ @]
=1
o
L_ldL
= Qa4
)

‘OPTIONAL OUTSIDE
GLAND RABBET

{Note 1) . {Note 2)
- Shaft - . Seal .
.. Diameter e r 3 : e
Seal ([Maximum) . - I . Rabber 3 mum) - Stud . Stud
Chamber  (dy) {dy) . (E}  Size Size
s . mm/in, mm/in. : in, .~ mmfin. mm/in.  mm/in.  (SI Std) (US Std) |

20.00/0.787  70.00/2.756 105/4.13 85.00/3.346 150/5.90 100/3.94 100/3.94 1/2%-13

ik

2 30.00/1.181 80.00/3.150 115/4.53 95.00/3.740 155/6.10 100/3.94 M12x1.75 1/2"-13
3 40.00/1.575 90.00/3.543 125/4.92 105.00/4.134 160/6.30 100/3.94 M12x1.75 1/2"-13
4  50.00/1.968 100.00/3.937 140/5.51 115.00/4.528 165/6.50 110/4.33 M16x2.0 5/8"-11
5 60.00/2.362 120.00/4.724 160/6.30 135.00/5.315 170/6.69 110/4.33 M16x2.0 5/87-11
6 70.00/2.756 130.00/5.118 170/6.69 145.00/5.709 175/6.89 110/4.33 M16x2.0 5/8"-11
7  80.00/3.150 140.00/5.512 180/7.09 155.00/6.102 180/7.09 110/4.33 M16x2.0 5/8"-11
8 90.00/3.543 160.00/6.299 205/8.07 175.00/6.890 185/7.28 120/4.72 M20x2.5 3/4"-10
9 100.00/3.937 170.00/6.693 215/8.46 ~185.00/7.283 190/7.48 120/4.72 M20x2.5 3/4"-10
10 110.00/4.331 180.00/7.087 225/8.86 195.00/7.677 195/7.68 120/4.72 M20x2.5 3/4"-10

Notel: Dimensions to tolerance grade G7/h6: Reference: 1SO 286 (ANSI/ASME B4.1).

Note2: Dimensions (o tolerance grade H7/h6: for axially split pumps. an additional tolerance to allow for gasket thickness: + 75 m/ 0.003 in.
Note2: Shaft deflection criteria (see 25.7) may require © and (E) dimensions on size | and 2 seal chamber to be reduced below the minimum
values listed, depending on specific pump construction and casing design.
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Radial and thrust bearing speed and life

within limits for rolling element bearings
and

Pump energy density below limit

Rolling element radial and thrust
Rolling element radial and thrust

Radial bearing speed or life outside limits
for rolling element bearings

and
Thrust bearing speed and life within limits
for rolling element bearings

and
pump energy density below limit

Hydrodynamic radial and rolling element
thrust

or

Hydrodynamic radial and thrust

Radial and thrust bearing speed or life
outside limits for rolling element bearings

or
Pump energy density below limit

Hydrodynamic radial and thrust

Not: Limits are as follows:
a. Radial and thrust bearing speed:
Factor, Nm not to exceed 500,000

Where:
dm = mean bearing diameter (d+D)/2, mm
N = rotative speed, RPM

Rolling element bearings life:

¢. Energy density:
when the product of pump rated power, kW (hp), and rated speed, RPM, is 4.0 million (5.4 million) or
greater, hydrodynamic radial and thrust bearings are required.

Basic rating L g, per ISO 281 (ANSIABMA Standard 9) of at least 25,000 hours with continuous operation
at rated conditions, and at least 16,000 hours at maximum radial and axial loads and rated speed.
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G2 AP1 StanoarD 610

Table G-1—Material

Class Selection Guide

CAUTION: This table i infended as & general guide for on-| mmsmmmwmwmm it should not be

used without a knowledgeabis review of the spacific services invol

Temperaure Sec
Range Pressure Muedal Reference
Serviee e °F Range Class Nose
Fresh watez, condansare, coolimg
tower waler <100 <12 All Ilort2
Boiling water and process water <130 <50 Al Florkl 5
120-175 250-350 Al 5-5 5
178 »350 Al (+21 5
Boiler foed wacer
Axially split 95 >200 All c6
Double casing (barrcl) >95 >200 All 56
Boiler curculator >95 >200 All C6
Foul water, reflux dram water, water draw, <175 <350 All SlerS4 6
and hydrocarbons containing these
warers, including reflax streams >175 >150 Al C-6
Propane. butane. liguefied
petroleum gas, and ammonia (NH3) <30 <450 All 51
Dresel oil. gasoling; naphiha,
keroscne: gas oils; light, medium, <30 <450 All 51
and beary lube oilx, fucl oil; residuum; 230-370 450-700 All $4 " 87
crude oil, asphalt; synthetic
crude bottoms: >310 >100 All c-6 6
Noncorrosive hydrocarbons,
€.g.. catalytic reformatz,
isomaxsie, desulfurized oils 230-370 450-700 Al S4 7
Xylene, wluene, scetone, beazene,
furfural. ., cummcne. <230 <450 All S-1
Sodim carboaate, dockor solution <175 <350 All I
Caustic (sodium hydroxide)
concentration of S20% <I00 <210 AR 51 s
2100 2200 AR = 9
Seawater <95 <200 All - 10
Sour waier <260 <470 All D-1
Salfor (liquid rie) Al Al AR -1
PCC slamy <370 <00 Al C-6
Potassium carbonsie <175 450 All C-6
<370 <100 All A8
MEA. DEA, TEA-giack solutions <120 <50 All 51
DEA, TEA-lean solutions <120 <250 All ) 3
MEA-lean solutios (CO; oaly} 80-150 175-300 All 59 L]
MEA-lean solution (CO, sad H,S) 20-150 175-300 All = 511
MEA, DBA, TEA, rich solutions <80 <175 All S-1 L]
Sulfuric acid concentration >85% <8 <100 All 51 6
15%-<1% <230 <450 All Al 6
Hydrofivoric acid conceatration of >9%6% <38 <100 All 59 6

The materials for pump parts for cach matcrial class are given in
Aawadu
2 s,mr-u matecials recommendations should be obtained for services

ot chearly identified Uyhmkmmhwudu%
3. Caatirom casings, where recommended for services, are for poo-
hazardous locations oaly. Steel casings (2.11.1 4) should be used for pumps in

serviees located mcwr process plasis or in aay locmtion where
released vapor from a failure could create & bazardous situstion of where
pumps could be ssbjecied to hydcaulic shock, for example, in losding
services

4 ical seal materials: For ing chlorides, all Eprings and
mrwmamhmnmm Bona N and Neoprene should
00t be used in say service coslaming aromatics. Vitos should be used in ser-
Vices containing aromatics sbove 95°C (200°F).

Reference Notes:
5 Oxyges content and buffering of water should be coasidered in marenial se-
lecucn

6. The corrosiveness of foul waters, hydrocarbons over 230°C (450°F), acids,

and ecid slodges may vary widely Maserizl rocommendations should be ob-

tained for each service. The malerial class indicated sbove will be satisfactory

for many of these services, but must be verified.

7. 1f product cormaivity is low, Class -4 matcrials may be used for services.

a 231"-370°C (451 *~700°P). Specific material recommend stioas 1bould be
ined in each instance.

8. Al welds shall be surss relicved.

9. Alloy 20 or Mooel pump material and dual mechanical seals should be

used with a pressurized seal oil system.

10. For seawater service, the purchaser and the vendor thould agree on the

e e e e

1. Class A-7 materials should be used except for carbos meel casings.
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Table H-1—Materials for Cenlrifugal Pump Parls

line imilicales cave.
el

Abbrcriations are as follrws

evintion
€1 cast i

rom.

seniie stainless sieel. 316 = Type J16.

Marcrial Class and Material Abbicsiatio
v 54 55 56 59
ST G st
AUS AUS
siL 12 s thiotes
o 12% CHE cim | foneL cim a3
Castiron | Cartn Tubon | Cambon | Carbon 13% | Ausieniic | Type 316
steel el steel sieel Chiome | “wiaintess | austenitic
seel | wsinless
stecl
caion | tenre | Caviion | Nisesist | Castivon o 127 Mol 12| Austeninic | Type 110
steel Chiome Chinme i austenitic
swainless
siecl
Bronre | Castigon | Nisesint | Cahan | Carbon 125 Moncl Type 216
steei siexl Chinme anstenitic
stainless
sieel
Bronze | Cau inon Canticon | 2% 12% Manel 12% | ard.faced | Hard-faced
Cheome, | Chiomse. Chrome, | ausienuie | Type 3
hardened | hardened hardencd austenitic
Seainiess
sieel
(hite 3)
Brionee | Castiron | Niaesist | Castion | 12% 12 127 Hard taced
Chiome, | Chiome. Chinme Type 316
s hardencd | hasdencd basdencd ausienitic
steel stainless
hore ) | weel
(Mote 3)
Cabon | Corton | Cabon | Carbon | Carbon | Alstavan | Alsianao | Kntonet | 129 | Awsicnitic | Type 316
sicel steel wieel weel stest steel steel staintess | sudtenitic
(héoie 4) sieel suainless
sieel
127% Hord 12% - 12% 127% 12% | K-Monel. | Tungsien | Hurd-faced | Hardfaced
Chiome. | branze | Chrome, | Chiome, | Chinme, | Chinme, e. | Mandencd | carbide | suscnitic | Tepe 316
hantened hardened | hardened | hardened | hardened | hardened o | swinkers | susenis
ar or ehrome sieel | siainless
hard faceit | hard faced | hard faced oted) | wieet
tNoie 3
Ausienitic Avtenitie | Avsienitie | Awaenine | K Mnel
“aninies e | comntess | Csuamless | Ranlencd Tape Hn
Skl ¢ At
i wainless
chrome | cume dwame 2 vl
Bronre | Cawinen | Nieeis | Cowion | n2 120 Monet
Chrome | Chrome Chiome
Bronre | Cawitn | Niresis | Castiron 127 U T
Chiome. | hardened | Chrome.
hargened hardenc
steel
None 3) [ sreel
(Note 33
Brone | Caviren | Miresist i) 12% | K:Monc 127%
wome. | Chiome. | hardened Hand-faced | Hard-faced
hardencd | hanlened hardencd | ausenitie | Type 116
stainless | ausienitie
sicel stainless
(Note ) | sicel
(Note 3)
Cant i Cavwiron | Castwon | Cast inon Monel 127 Type 316
Chrmne anste
Carbon Corbon | Carhon | Carbon | Cuhon | Cacbon | Catbon 12% | Austenis 16
sicel sieel sicel vieel nieel sieel sieel Chiome | “siainless | austemiic
o sy | (Note ) | (Nowes) | Moes) | o sy | (Nowe s | e 8 [ Cweet. | wsiniess
carbon, or eel
Me's) | carton. or
(Noe 5}
Carhon AISLann | AlStarn | AIStana0 A1 410 | KeMonct, | AISEa10 | Ausieniic | Type 316
sicel el el steel steel | hardened | weel | sinkess | sustenitic
el
ALSEanan | Al atan | ALsEatn | AtSE a0 | AIS3H0 | KoMoncl, AlsE a1 | Alst ara
sieel sieel steel steel steel | handened sieel steel
Austcaiiic | Austenitic | Ausienitic | Austenitic | Austenitic | Austenitic Austenitic | Type 316
stainless oless | Cuinfess [ siainless austenitic
cteel. spirat | sieel. spiral | scel, spieat | sieeh. spiral iral | sieel. spiral stoiness
wonnd | wound | wound o wound
(Notc 61 | (Note @) | (Mot &) | (Now &) (hiote 6)
mateiial he a below  TIZ = haonre, S1L = sieel_ 129 CI1R = 1% chinme . 55 = saintess siee -

| olse o385 Lt Jaz V-F Jguz |
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3™ Edition, Mc Grow Hill Co.
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Chemical, and Gas Industry Services”. 8th ed.
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