Ri‘:::';:_‘ Requirement C - Canfarm ll!gn—r::n:' Examiner
1136 Flanged port for slug valve flaat conlol, ClaVal CCF-21 or equal C
3.14 Rate of Flow Controf Valve and Water Siug Valve
a.14.10 Contral Valve type: Cal-Val model 40.36 ACGS series or eguivalent. C
3.15 Dauble Wall Wasie Fuet Caolleclion Tank
1152 Harizonta! cylindrical duuhle walled fabricated and cedified to ULC-S601 C
316 Electronic Truck Overfill and Ground Verification and Deadman — Bulk Truck Loading
2194 Electronic overfill and ground verification wilh deadman conteol units, Sculiy!Civicon or approved equivalent. The unil shall -
Include: C_'
21911 UL/CSA agency approvals for Class 1 Zone 1. C
"
21812 Nominal pawer supply to 115 VAC. <
21913 Overill, Bradman and ground verificalion aption. C
21814  |Positive graund indication lamp. C
2.19.1.6 Interface junciion hox and interdace cabling to control unit.
a7 Heating and Insuiation
23201 The modules shall be elecirically heated. Healers shall be explosion prool. C
2202 tnsulation shall bE'! sproyed foam or rigid insulation. Insulation shall be two-inch thick installed on the exterior walls, celling C
and fioor of container.
.15 Etectrical — General
2221 Provide a single connection point for a 600V 60 Hz 3 phase 3 wire supply, suitable for the connecled load {minimum 100A). C
2221 All eleclzical equipment shall be CSA or equivalent recagnized certification authority approved. G




NC - Nan

Contract Requirement C - Conform Examiner
Reference Caonform
2221 Al wiring shall be copper. ( ¥
Disconnect Switches:
Fiald mounted disconnest switches for protection of molor and equipment circuils shall be heavy duty, harsepower rated,
2222 industrial fype, Class 1 zone 1 raled NEMA 7 enclosure (or beller}, Switches must be capahble of heing padlacked ta the (
"OFF" posiillon.
Pushhutitons, Selector Switehes and Indicating Lights:
Pushbutions:Qn all single ow pushbutton stailons, the stap buiton shall be located below or to the right of alf other
22241 . " :
associatad bultons, indicaling fights and selector switches.
22241 Field pusbbution stations shali be NEMA type min class1, zone 1. {
29342 indleating Lighls:When a single indicating light is used 1o show the status of motors, the calour shall be WHITE and the (

light shall be sa connected that it is ON when the motor ts running or the device is energized.







3.7.10 |Record Matar Current draw ZU A ammeter Not to exceed FLA on motar nameplate P i
Close isolatian valve, record shutaff pressure Ly PSS/ {Bypass valve must mit pressure to 50psi or less F
3.7.3  |Record flow rate {time meter register) Pump 2 [RBo LPM stopwatch Run Pump 2 for min. 20 minutes P
3.7.4  |Record suction and discharge pressures 'g PS¢ & 2 [J}’-z' Check performance against manufacturer's curve P
3.7.30 |Record Motor Current draw ! 2_ 2 A ammeter Not to exceed FLA on motor nameplate f”
Clase isolation valve, record shutoff pressure L{ ﬁ{‘ P8 ) Bypass valve must limit pressure to 50psi or less ; F’

3.16 _|Check Scully System WiTIR LOADIKIEG ZACKE TESTER _ , Flow stops on RED light F

3.16 Check Deadman switch i Flow stops an open switch {) B
Check operation Hose Reel 1 inspect for leaks P

Filter Drain Pump

3.8 Record Motor Current draw iammeter Not to exceed FLA on motor nameplate

COUPLINGS AND ALGMMENT CHECKED o AL PUMP { (MOTIL ASSEARLIES

TIR < .010%

ISOLATILG VALVES Foll BYPASS VALVE  LodieD CESGUC%MUT> AP e

k\[ov&g‘: LIME RELIEF VAWNE DI(SCHARGE SHOULD BE PLUMBED TO THE
WASTE [FUBL TAMIKC TO [LEEP THE ELool- DRY.

SAPPRHRE BoTTle (FRE Suppecsou I ELECTRICAL Roos)
PRESSORE T[4 SLIaTLY (obd . SHould BE Mo (ToRESD T

ENSOgeE [T Doel MdoT ComTinoE 1o DRop-

SET It usTHECETD
Geotes BARTZ
AP Z, Zoe(ky
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Cantrazt
Roferance Requirement € - Confarm Canfarm Examinar
215 Loeal melar display will provide visval quantity of product tansfemed. C
-
2t5 A part is provided for the addition of an RTD {lemperaiuro} proba by alhars, C_,
217 The dasign and installalion of eomponents shall bu as per the process flaw diagram {PFD), SEI Drawing No. PS-D-943 C
) Rev. A, approvaed by Halch,
218 Tha Lube Ol System shall consist of dispansing piping, valves, pump, melet, hose, hose reel and assogiated equipmant. C—-
2140 Truek Loading pump dischams piping shall bs complete with a pump bypass equipped with a liow canlrol valve {Cla -Val C
o 5048 ACGS ar equivalgni}. [solalion valvas shall be providad on all pump bypass assemblios.
2110 One sirainar complate wilh isolalion valves shalf be prvided on the moduta inlet supply line. C
2111 LCheck valvas shall bo providad on all pump dischama fines.
2113 The Vehicla Fualling system shall ba provided wilh hoso reals, hoses and nazzie assemblies dewnstraam of tha maltar. C
2.1.14 Ench vehicla fusliing system and gansrator fusiting systam shall be aquipped wilh a duplex coalascing carridge lars C
o installad in paralle) hafare the matars complete with isolating valves.
2.1.15 All gquipmant shall have isolation valves per the Procoss Flow Diagram, SE) Drawing No. PS-D-233 Rev.A (
2.1.16 Pressurs relial shall be providsd on alf systems. C
FARY) Overtill and grounding verilication syslam with dasdman cantrol sha!l be provided on the fruch loading syslom. (Scully) C
Pressure Gauges
.0
241 Siza 115 mm, Liguid flled process gaugs. L( :
245 Pressure range: Discharge side of pump — 0-1050 kPa (D-150 psiy. l @ O Pg ! C
2446 Suclion side of pump {Compound gauge) — 0-210 WPa {0-30 psi) and 0-30 In. Hy. C
2517 Flav indicalor - Visi-Fla Flow Indicalors Sarfes 1500 or equivalent, C
2642  {Hasket Strainor 304 55 peroraled seroan C
Truck Bulk Lozding Pump
271 Conlritugal pump C
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Contract
Refsransn Requimment C - Conform Conform Examiner
272 Pump 1o bave oxlemal bypass sysiem copabla of handing full pump jlow, REF. 2.1.9 :
21T Machanical Sanl campalibla with Arctic Gmda Diasel fual. C
278 Spacar typa molor coupling. C
219 Coupling guard — non sparking. C
2711 Molor: TEFC axplasian proaf - Class 1 Zaone 1, 5.F. 1.5, C
2712 Pump typa: Goman Rupp, Gaoulds ar equivalant, C
PR,
Vahitle Fuelling Pump
2685 Michanica! Seal compatible with Arclic Grada Diesal fuel C
287 Muotor: TEFC explosian procf - Class 1 Zane 1, 5.F. 1.15, C'
Generatar Fueliing Pump
|
!
201 Fiaw rate: 100 lires per minule. 4
C H
i
i
T |
2.10.2 Pressute tagquiremenl: 15 m head, ( ‘ J
H
!
2.10.5 KMoachanical Seal compatibla with Arclic Grode Dlesal Tust, (
-
2107 Molor: FEFC explasion proaf - Glass 1 2one 1, S.F. 1.15. ’
Flow Maler {Bulk Truck Loading)
2111 00 mm (4 inch) Posiliva displacamant malar for Truek Loading System. C
2113 Metar rogisiar enuippad wilh pulse outpul. c
Flow Motet (Vohicle Fusiling)
{ i
—— i
ity meTel | s
2124 S0mms {2 inch) Positvo displacement matar. _ ﬂ - ]
226 Fluin MAX. C
* |
2125 Meter register ogquipped with puisa output. l C ;
| |
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Caontraet
Reference Requiroment € - Canfarm Conform Examiner
Flow Cantrat Valve CAW Deadman Contral {Bulk Truck Loading)
2141 Conirel Valve typa: Cal-Val medat 93AF-3 serios or equivalent. ( )
214.12 Deadman contral fypa: Gamman Deadman Contral Sysiem or equivalant. 1 M bC 62
WiTe  scuely C
015 Bulk Truck Loading Hosa end Dry Break Coupling: Truck Isading hosa: 12 m af 75 mm din. ExiromeFlax hose by Goodyoar (
oF approved eguivalent.
2,152 AP| couplor fypa: QFW 1004-D3-02 or equivalent. <
Vehicle and Equipmeont Fuelling Hase
i |
2184 Equipmant fuailing haso 10 m of 25 mm dia. ExlremaFiex hose by Goodyoar or opproved equivalent itted with hand nozzle
m dual plane swivel and broakaway assambiy. <
2.16.2 Nozzle typa: OPW TH or equivalant 1 C‘ ‘ J
| |
Hose Reel — Butk Truck Loading
2174 Swival Joink: 756 mm Victulic, C
2176 Rewind Drive — 115 VAC explesicn proa! elzctric mntor. C"
217.10 Four way rollar fup wind. C
Hose Reel - Vehlcie Fuailing
2.10.5 Swivel Joint: 25 mm (1 inch) dia. femala NPT, C.
2.18.7 Rewind Driva ~ 115 VAG explosicn proof electic mator. C_
2.1a.11 Four way roller {op wind. C’
Elettronic Truck Overfill and Ground Variflcatlon apd Deadman — Bulk Truck Loading
2194 Elactronies overfil and ground verification wilh deadman conlrol units, Scully/Civicon or approved eguivalznt. Tha unit shall (
" includa:
219.1.1 UL/CSA agency approvals far Class 1 Zonn 1, (
21912 Homtnal powesr supply {o 115 VAC. C’




Contract NC -Nen
Referancs Requlroment C « Canform Canfarm Examiner
21913 Overtill, Deaadman and ground verilication option. (
2.19.1.4 Positive ground indicalicn famp. C'
21816 Intarface junclion box and intariaca cabling to canirol unit. {
Lube Olt System Requirements
420 ‘The module shall ba designed ta provida o healed location whare a standard Intannadiata Builk Container {IBC) ean ba C
h slorud.
4.20 Hosa for lubricalion aif shall ba accassible through access doar in dispensing modula container CJ
Hezting and Insulation
2201 Tha modulas shal! be electrically healed. Haalers shall ba explasion proof.
a.0.2 Insufation shall be sprayad foam or rigid insuialicn. Insulation shall ba bvo-inch thick instalied on tha extenor wisls, eailing
o and fiaer of contiiner.
Electriczl — Genoral
2221 Provita a singla connaction poinl for a E00Y 60 Hr 3 phase J wite supply, suilsble for the connected load {minimum 1004}, C
.
2221 Afl olaciricat equipmenl shall he CSA or equivalent recngnized cedficalion autherily approved. C,
2221 All wiring shall be coppar. (
Dlsconnect Swilches:
Figld mounied discannect switches for protection af malor and equipment circuits shall be heavy duty, harsepower rated, -
2222 indusirial typa, Class 1 zona t rated NEMA 7 enclasure {or betler), Swilchos must ba capabla of baing podlacked ta the {
"OFF posilion.
Pushbutians, Selector Switches and Indicating Ughts:
22241 Pushbutions:On all singla row pushbution stations, the stop bulton shall be locatad below ar 1o ihe nght of alt clher C
T assochtad butians, Indicaling fights and itehi
22241 Fiald pushbution statians shall be NEMA type min class1, zona 1.
22942 Indicating Lights:Whan a single indicaling light is used to show the status of malars, 1o colowr shall be WHITE ond tho (

light sha!l be 6o eanngeled thist i iz ON when the melor §s unning or ho device s energizod.







‘Check operation of heater

Heater must operate

Jog truck loading pumps to check rotation

Ratation as marked on pump

Jog vehicle fueling pumps to check rotation

Rotation as marked on pump

Jog genset pumps to check rotation

Rotation as marked on pump

TR

Operational Tests - Commissioning 600V power supply
Fuel supply
Fuel truck
Truck Loading
2,11  |Flow meter Register turning in correct direction {54%7
2.7.3  [Record flow rate [time meter register) Pump 1 [ a0 LPM stopwatch Run Pump 1 for min. 20 minutes P
2.7.4  !Record suction and discharge pressures Dpss, 42 ps Check performance against manufacturer's curve 7{7 o
2.7,10 |Record Motor Current draw ’gq A ammeter Not to exceed FLA on motor nameplate r
Close isolation valve, record shutoff pressure A Ly £se Bypass valve must imit prassure to 50psi or less (7
2,7.3  |Record flow rate {time mater register) Pump 2 700 (PM stapwatch Run Pump 2 for min. 20 minutas F
2.7.4 |Record suction and discharge pressures 9}’;‘;’ i, kopss Check performance against manufacturer's curve F’
2.7.10 {Record Motor Current draw 22.5 A ammeter Not to exceed FLA on mator nameplate F
Close isolation valve, record shutoff pressure &b /—"‘5/ Bypass valve must limit pressure to 50psi or less &
2.19 |Check Scully System WitH LoADWG RACE TESTER Flow stops on RED light 7
2.19  |Check Deadman switch Flow stops on open switch f) B
Check operation Hose Reel 1 Inspect for leaks &
Vehicle Fueling Vehicle or container to fill
212  (Flow meter Register turning in correct direction V
2.8.1 |Record flow rate (time meter register) Pump 1 'f’) 2 LPHE stopwatch Run Pump 1 for min, 20 minutes f)
2.8.2  jRecord suction and discharge pressures o per. 28 Ps, Check performace against manufacturer's curve ~
2.8.6 |Record Motor Current draw 2.9 A4 ammeter Not to exceed FLA on motor nameplate i
Close isofation valve, record shutoff pressure 20 Ps5/ Relief valve must limit pressure to 30 psi or less F
2.8.1 [Record flow rate {time meter register} Pump 2 ‘3 3 P stopwatch Run Pump 2 for min. 20 minutes P
2.8.2  |Record suction and discharge pressuras f2ps; 38 pss Check performance against manufacturer's curve F
2.8.6  |Record Motor Current draw ’ 2 el A ammeter Not to exceed FLA on motor nameplate Pf
Close isolation valve, record shutoff pressure 30 Psi Relief valve must limit pressure to 30 psi or less P
Check operation Hose Reel 2 Inspect for leaks P ]
Check nozzle shutoff, Hose Reel 2 5 pallon container Test shutoff per OPW instructions o
Check operation Hose Reel 3 Inspect for leaks }77
Check nozzle shutoff, Hose Reel 3 5 gallon container Test shutoff per OPW instructions P,_ ____
Check operation Hose Reel 4 Inspect for Jeaks F
Check nozzle shutoff, Hose Reel 4 5 gallon container Test shutoff per OPW instructions F
Generatar Pump Tank or container fo fill
212 Flow mater Register turning in correct direction o
2.10.1 |Record flow rate (time meter register) Pump 1 _ stopwatich Run Pump 1 for min, 20 minutes -
2.10.2 |Record suction and discharge pressures A /7_5[ . 23 pas Check performance against manufacturer'’s curve F
2.10.6 ;Record Motor Current draw 2.5 ! ammeter Not to exceed FLA on motor nameplate P

22 Fgy

Close isolation valve, record shutoff pressure

Relief valve must limit pressure to 30 psi ar Jass




2.10.1 {Record {flow rate (time meter register) Pump 2 stopwatch Run Pump 2 for min. 20 minutes —
2.10.2 |Record suction and discharge pressures eps, 23 {75 / Check performance against manufacturer's curve P
2.10.6 !Record Motor Current draw EE) ammeater Not to exceed FLA on motor nameplate f’”
Close isolation valve, record shutoff pressure % PSe : ) Relief valve must limit pressure to 30 psi or less P
4,20  |Test lube oll pump - run for at least 10 minutes IBC of lube ail Oil is dispensed per preset meter P

COUPL—(MGS AL AL ME LT CHECkED ond AL PUwpP ‘é. ~MaToi? AES&MBL(ES_

TIR <.olo”

[SOLATING VALVES Fol BYPASS UVAWLE Locked (BelT 4 MuT) ope

GEMNSET PUMPE RUM DEADREAD onlT — (o CordNECT(On

".'j
b Bz
GEorae BARTZ
SET [NDusSTR(ES (T,
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Baffinland Iron Mines Corporation - Mary River Project

Construction Summary Report: Milne Port Tank Farm & Dispensing Package — October 19, 2014

Appendix H
Mobile Oil Water Separator (OWS)

T. E349000-PM005-00-118-0001Sub01 Portable Oil Water Separator (OWS) Operation and
Maintenance Manual [121 pages]

u = H349000-2610-50-124-0001, Rev. 0
od &

Safety e Quality  Sustainability e Innovation © Hatch 2015/01






VALVES AND PIPING
NO NC

BALL VALVE -
GATE VALVE -
GLOBE VALVE -
NEEDLE VALVE -

SLIDE VALVE -

¥ X B X K
» %I ¥ I K

SOLENOID VALVE -
BUTTERFLY VALVE - ||
_—

SWING CHECK VALVE - N
WAFER CHECK VALVE - |H|

SPRING CHECK VALVE - Q

WYE STRAINER - |-§|

SAMPLE PORT - D@&H®D

PRESSURE RELIEF VALVE - <—2§

VACUUM RELIEF VALVE - —»23
CAMLOCK CONNECTION - [
FERNCO
FERNCO CONNECTION - 1\
FLEXIBLE CONNECTION - [N\ ]
FLANGED CONNECTION - ||
REDUCER - [

UNION - 11

ADSORBENT FILTER -

DRAIN
COALESCING FILTER -

DRAIN

PARTICULATE FILTER - @

DRAIN

FILTER, SILENCER -

PRESSURE REGULATOR -

REGULATOR W/ FILTER - %

EQUIPMENT

F\ﬂ

(o]

o
AIR STRIPPER

OIL/WATER SEPARATOR

—

VAPOR/LIQUID, SEAL FLUID SEPARATOR

BAG FILTER
(| (|
0
0

CARBON VESSEL

PRODUCT STORAGE DRUM, TANK

EQUIPMENT

CENTRIFUGAL PUMP -

PROGRESSIVE-CAVITY PUMP -

CHEMICAL-INJECTION PUMP -

CENTRIFUGAL, REGENERATIVE BLOWER -

POSITIVE-DISPLACEMENT BLOWER -

ROTARY-CLAW BLOWER -

LIQUID-RING PUMP -

S®oE QO

ROTARY-VANE COMPRESSOR -

(

_\‘
&

RECIPROCATING COMPRESSOR -

HEAT EXCHANGER -

PASSIVE COOLING FINS - Ii]]mmflm

= B

INSTRUMENT DESIGNATION

INPUT IST MODIFIER 2ND MODIFIER 3RD MODIFIER OUTPUT IST MODIFIER
A ALARM A
B BLOWER B
C | CYCLE COMPRESSOR C
D DIFFERENTIAL AIR DRYER D
E E
F FLOW FAN F
G GAS (LEL) GAUGE G
H HIGH HAND HEATER H
| CURRENT INDICATOR |
J J
K K
L LEVEL LOW L
M MOTORIZED M
N N
0 0
P PRESSURE PNEUMATIC PUMP P
Q QUANTITY Q
R R
S | SPEED SWITCH SOLENOID S
T | TEMPERATURE TRANSMITTER T
u u
v VALVE v
W W
X X
Y Y
Z POSITION Z

—&y

OXIDIZER

CHEMICAL DRUM

STANDARD, CONICAL-BOTTOM TANK

EQUIPMENT

AS - AIR STRIPPER

BLD - BUILDING, TRAILER OR SKID
FLT - FILTER VESSEL

LPC - LIQUID-PHASE CARBON VESSEL
MFD - MANIFOLD

OWS - OIL/WATER SEPARATOR

OX - OXIDIZER

PST - PRODUCT STORAGE TANK

SOS - SEAL OIL SEPARATOR

SWS - SEAL WATER SEPARATOR

TNK - TANK

VLS - VAPOR/LIQUID SEPARATOR
VPC - VAPOR-PHASE CARBON VESSEL

FLOW MEASUREMENT

RANGE

Bm
EN

AVERAGING PITOT TUBE -

RANGE
ROTOMETER - @’

WATER FLOW METER -

INSTRUMENT IDENTIFICATION

- INDICATING INSTRUMENT

- DIGITAL INPUT TO CONTROL PANEL

DO

- DIGITAL INPUT CAUSING ALARM

N\,

RBRORO!

7

%

- ANALOG INPUT TO CONTROL PANEL

- ANALOG OUTPUT FROM CONTROL PANEL

EXAMPLE

/—SETPOINT OF INSTRUMENT

- DIGITAL INPUT CAUSING SYSTEM SHUTDOWN ALARM

30"We NSTRUMENT DESIGNATION (PRESSURE SWITCH HIGH;
(PsAX SEE TABLE ABOVE)
INSTRUMENT TYPE \ 701 A

YSTEM POSITION NUMBER (SOIL-VAPOR EXTRACTION;

SEE DESCRIPTION ABOVE)

SYSTEM POSITION DESIGNATION

100 - VACUUM INLET MANIFOLD

300 - INLET HEAT EXCHANGER

400 - VAPOR/LIQUID SEPARATOR

500 - VAPOR/LIQUID SEPARATOR - 2
700 - SOIL-VAPOR EXTRACTION

1000 - LIQUID-RING PUMP

1300 - SVE HEAT EXCHANGER

1600 - VAPOR-PHASE CARBON

1900 - OXIDIZER

2200 - AIR SPARGE

2500 - SPARGE HEAT EXCHANGER
2800 - SPARGE OUTLET MANIFOLD
3100 - AIR COMPRESSOR

3400 - COMPRESSED-AIR OUTLET MANIFOLD
3700 - PNEUMATIC WELL PUMPS
4000 - SUBMERSIBLE WELL PUMPS
4300 - SURFACE-MOUNT WELL PUMPS
4600 - GROUNDWATER INLET MANIFOLD
4900 - OIL/WATER SEPARATOR

5200 - PRODUCT STORAGE TANK
5500 - INLET TANK

5800 - UPSTREAM BAG FILTER

6100 - CHEMICAL INJECTION

6400 - AIR STRIPPER

6700 - PRE-CARBON BAG FILTER
7000 - LIQUID-PHASE CARBON

7100 - PRE-MEDIA BAG FILTER

7200 - ACTIVATED ALUMINA

7300 - DISCHARGE TANK

7400 - POST-TREATMENT BAG FILTER
7600 - REINJECTION

7900 - BUILDING,TRAILER OR SKID
8200 - CONTROL PANEL

8500 - ELECTRICAL PARTS

9900 - EXTRAS

PIPING DETAILS:
- WATER FLOW METERS: PROVIDE 10 DIA. OF STRAIGHT PIPE BEFORE AND 5 DIA. OF STRAIGHT PIPE AFTER METERS. ENSURE THAT THROTTLING VALVES ARE NOT DIRECTLY IN LINE WITH

METERS.

- AIR FLOW METERS: PROVIDE 8 DIA. OF STRAIGHT PIPE BEFORE AND 3 DIA. OF STRAIGHT PIPE AFTER METERS, IF POSSIBLE. AVOID TEES AND ELBOWS BEFORE AND AFTER METERS.
- MATERIALS OF VALVES AND FITTINGS TO BE THE SAME AS THE DESCRIPTION AT THE LINE.

- THERE ARE NO SPECIAL PIPING REQUIREMENTS OTHER THAN WHAT IS EXPLAINED ON THE DIAGRAM.

- WHEN PVC HOSE IS SPECIFIED, ALWAYS USE VACUUM HOSE; USE GREEN HOSE FOR PRESSURES LESS THAN 60PSI; USE TANK TRUCK HOSE FOR PRESSURES BETWEEN 60PSI AND I50PSI.

- PVUC PIPF MAY RF QUIRRTITHTFEN WITH FNIIAI -QI7FN PVC HNQFE WHFERF A FI FXIRI F CONNFECTION IS PREFFRREN

IF THERE IS A TRANSITION FROM PVC TO STEEL, THE VALVE SHOULD BE BRASS.

DWG. NO:

102140 -0l (PAGE 2 OF 2)

TTLEPROCESS & INSTRUMENTATION DRWG LEGENI

B 2013-08-06 DAM FOR PRODUCTION

CUSTOMER:

MARY RIVER PROJECT
BAFFINLAND




0-60PS|

' |
I !
' |
| 40 PSIG |
| :
VENT TO OUTSIDE I
| D \DE 3" PVC |
I BRASS BRASS I 3" PVC BRASS I
| SRASS 0-60PSI [
| E I
| i | |
I &| OIL/WATER SEPARATOR 5 SST FLEX e HII FILTER i
i ows-4901 - 0-60PS| |FLT-670I |
| BRAS:! m m !
INLET HOSE ASSEMBLY TO WTS ‘ |
BUILDING SUPPLIED WITH SYSTEM I I I
. ! — 3 40 PSIG |
3" FNPT
. . INLET I I 3 GALV. ST ' N ! "“BRASS I 490! /sy I
37 X 50" HOSE I 3" SST FLEX 700] i
" ENPT NOTES FOR OUTPUT: n A v
DRAIN : " PVC BRASS FLOWRATE & PRESSURE = I50GPM @ 43psl. 3" PVC 5 Pye i ERASS |
NOTES FOR OIL/WATER SEPARATOR: HORSEPOWER = 7.5 |
v | . COALESCING MEDIA SIZE = HQPAC VOLTAGE & PHASE = 208V, 3PH |
| 2" BRASS STAND HEIGHT = 24" FULL-LOAD AMPS = 25.3 BRASS 3" PVC i
/TSR ‘ 2" FNPT I IMMERSION HEATER = NO |
L, [P | DRAIN 2" PVC SKIMMER MATERIAL = 3° PVC _
7001 I **USE PVC STRAIN-RELIEFS WHERE . |
| . BALL FLOATS ENTER TANK** 5" HOSE
| i
| !
INLET PUMP ANTI-SIPHON |
| CHECK VALVE |
| E? ABOVE TOP OF 0-60PSI 0-60PSI |
| = VESSEL 0-60PSI @ 0-60PSI |
' m@ i
' : T T ody !
| LIQUID PHASE HXO LiQuID PHASE X LiQuID PHASE HEOI 1 I
NOTES FOR OUTPUT: CARBON CARBON CLAY
FLOWRATE & PRESSURE = IS0GPM @ 30TDH I LPC-7003 LPC-7002 LPC-700I é !
HORSEPOWER = I.5 3" HOSE 3" HOSE 3" HOSE |
VOLTAGE & PHASE = 230V, IPH i I
FULL-LOAD AMPS = I8 I BUILDING SUMP SWITCH .
|
I !
' |
I BRASS BRASS BRASS I
' st |
| POTENTIALLY HAZARDOUS BRASS |
I CLASS | DIV 2 AREA I
. 3" FNPT
gls':chiiF;TRGE DISCHARGE
2" X 5' TANK TRUCK HOSE 3" X 50' HOSE
DISCHARGE HOSE ASSEMBLY FROM WTS
BUILDING SUPPLIED WITH SYSTEM
Y
P
(=]
O
5
2" X L' PVC STACK =
=)
8
.
| (sH
VENT[ ™
PRODUCT STORAGE TANK
PST-5201
**BUILDING EQUIPMENT AND CONTROL PANEL**
BORDER DEFINES THE
LIMITS OF THE_ENCLOSURE
CONTROL PANEL
TO BE LOCATED ON
BUILDING. PANEL TO
BE A MINIMUM OF 36"
FROM ANY HAZARDOUS
PROCESS EQUIPMENT, WIRING TO BE CLASS | DIVISION 2, AS PER THE
AND A MINIMUM OF
36" ABOVE GRADE. CEC.
IS INPUT WIRING TO BE WIRED FOR INDOORS,
PIPING DETALS: DWG. NO: 102140 -01 (PAGE | OF 2)
~ WATER FLOW METERS: PROVIDE 10 DIA. OF STRAIGHT PIPE BEFORE AND 5 DIA. OF STRAIGHT PIPE AFTER METERS. ENSURE THAT THROTTLING VALVES ARE NOT DIRECTLY IN LINE WITH
METERS. TITLE:
- AIR FLOW METERS: PROVIDE 8 DIA. OF STRAIGHT PIPE BEFORE AND 3 DIA. OF STRAIGHT PIPE AFTER METERS, IF POSSIBLE. AVOID TEES AND ELBOWS BEFORE AND AFTER METERS. PROCESS & INSTRUMENTATION DRAWING
- MATERIALS OF VALVES AND FITTINGS TO BE THE SAME AS THE DESCRIPTION AT THE LINE. IF THERE IS A TRANSITION FROM PVC TO STEEL, THE VALVE SHOULD BE BRASS. MARY RIVER PROJECT
- THERE ARE NO SPECIAL PIPING REQUIREMENTS OTHER THAN WHAT IS EXPLAINED ON THE DIAGRAM. THIS INFORMATION IS THE PROPERTY OF C 2013-08-20 DM | AS BUILT CUSTOMER:
- WHEN PVC HOSE IS SPECIFIED, ALWAYS USE VACUUM HOSE; USE GREEN HOSE FOR PRESSURES LESS THAN 60PSI; USE TANK TRUCK HOSE FOR PRESSURES BETWEEN 60PSI AND I50PSI. NEWTERRA AND CANNOT BE REUSED OR B 2013-08-06 DAM|  FOR PRODUCTION BAFFINLAND
~ PUF PIPF MAY RF QIIRQTITITEN WITH FOIIAI -QIZFN PV HARF WHFRF A FI FXIRI F CONNFCATION IR PREFFRRFN REPRODUCED WITHOUT THE WRITTEN
newterra LTD.
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SCALE BAR, EACH BLOCK IS |2" LONG

L0’
PST-5201
PRODUCT
STORAGE DRUM

3" INLET TO WTS

FROM PUMP
OWS VENT
STACK

OWs-4901

LSHH-790I OIL WATER SEPARATOR

BUILDING LEVEL
SWITCH SUMP FLT-6701

BAG FILTER

3" DISCHARGE LINE FROM WTS

LPC-7002
CARBON VESSEL
3000 LBS

1

]

Fal-7001
FLOW METER

LPC-7001 TM-100 24" LOUVER
CARBON VESSEL CLAY VESSEL & Hooo
3000 LBS 5000 LBS.
‘ |
1 L

MAIN DISCONNECT
- H-7903

BUILDING HEATER
LM
1
CONTROL PANEL'

CONTROL ROOM
NON-HAZARDOUS
GENERAL PURPOSE -

I
ACCESS DO/

F-7902
/_IZ' BUILDING FAN

AND HOOD

p=.

1

®

!I.
N

i

H-790I
BUILDING HEATER

LT

12" LOUVER
& Hoop

PROCESS ROOM
CLASS | DIV 2 LOCATION

H-7902
BUILDING HEATER

I'-0 /4"

=

-

I ACCESS

DOUBLE DOORS
\FJQOI

24" BUILDING FAN
AND HOOD

P-4901
OWS TRANSFER PUMP

** CIVIL CONSTRUCTION NOTES **

- BUILDING TO BE PAINTED WITH HEMPATEX HI BUILD
L6410, BLUE. HEMPEL COLOUR CODE 33930

- DOOR COLOUR TO BE THE SAME AS BUILDING.

- FLOOR TO BE GATOR GUARDED

- PROVIDE WOOD LIP AROUND PERIMETER TO ALLOW
SUMP SWITCH TO TRIP

- INSTALL GRATING BETWEEN BUILDING FANS AND
OUTSIDE LOUVERS.

- THERMAL INSULATION ON WALLS AND CEILING

PLEASE NOTE; THIS BUILDING IS SHIPPING ON A BOAT AND MUST NOT BE
MORE THE 96" IN WIDTH. THIS INCLUDES ALL EQUIPMENT AND
CONNECTIONS THAT PROTRUDE THROUGH THE ENCLOSURE.

**MECH./ELECT. ASS'Y NOTES **

- MAXIMUM WIDTH FOR SHIPPING IS 96". THIS
INCLUDES ALL CONNECTIONS THAT PROTRUDE
THROUGH THE SIDES OF THE ENCLOSURE.

- PLUG AND SEAL (WITH WASHERS) ANY HOLES IN
THE FLOOR TO CONTAIN WATER SPILLS.

- LOCATE COOLING THERMOSTAT IN THE WARMEST
LOCATION AT CEILING LEVEL.

- LOCATE HEATING THERMOSTAT AT FLOOR LEVEL.

*¥** COMMISSIONING NOTES ***

- NEWTERRA RECOMMENDS PAD BE AT LEAST 12"
LARGER THAN ENCLOSURE IN ALL DIRECTIONS
LOCAL CODES MAY REQUIRE ALTERNATE DIMENSIONS.
- BUILDINGS NEED TO BE SHIMMED ON SITE TO
ALLOW DOORS TO OPEN FREELY. PLEASE HAVE
SHIMMING MATERIAL READY DURING BUILDING
INSTALLATION,

- FOR BUILDINGS IN COLD WEATHER CLIMATES,
WHERE THE BUILDING IS ELEVATED, A SKIRT MUST
BE BUILT AROUND THE BASE TO PREVENT THE FLOOR
FROM FREEZING.

- FAN AND LOUVER HOODS NEED TO BE INSTALLED
ON SITE. CANNOT SHIP WITH HOODS ATTACHED.

**% DIMENSION INFORMATION ***
DESCRIPTION DIM (L X W X H) WEIGHT

DWG. NO:

102140 - 02

—_—

40' CONTAINER

8' x 42' x 9.5

FLOW DIRECTION
(®) FLoW INTO THE PAGE + +| THIS AREA REPRESENTS

SERVICE SPACE REQUIRED

ELECTRICAL CONNECTION ® FLOW OUT OF THE PAGE -

THIS INFORMATION IS THE PROPERTY

TITLE

OF NEWTERRA AND CANNOT BE REUSED

SYSTEM LAYOUT

OR REPRODUCED WITHOUT THE WRITTEN
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Project As-Built Document 27-Aug-13
RTS151 WTS, 150gpm, OWS-24, Carbo
Customer: newterra Itd.

System Slte Specifications System Electrical Specifications

Elevation: 0 ft Voltage: 208V/120V-3ph

Max Temp 0 degF Main Disconnect 100amp

Min Temp: 0 degF Panel Approval: MET1604(CL Class CL1DIV2
Noise Target: System Approval: Class CL1DIV2
Gas Required: Panel Type: PLC-DL0O6

Water Required: Telemetry:

Telephone Reqd: Autodialer:

Building: EMonitor: Server:
System SVE (First Blower) System SVE (Second Blower)

0 @ 0 0 @ 0

Blower Disch Temp: 0 deg F Blower Disch Temp: Odeg F

Inlet Legs: 0 Inlet Legs: 0

Disch Press: 0 inwc Disch Press: 0 inwc

Water Flowrate: 0gpm Water Flowrate: 0 gpm

Heat xchg Disch: Odeg F Heat xchg Disch: O degF

Air Sparge Other Specifications

0 @ 0 psi Other Inlet Liquid Flow: 0 gpm

Sparge Disch Temp: Odeg F Disch Flow: 150 gpm @ 40 psi
Disch Legs: 0 AirTreatment: None

Heat xchg Disch: Odeg F Water_Treatment: Carbon

Stripper Airflow: 0 cfm
Stripper Dsn Flow: 0 gpm
Contaminants OWS_Dsn_Flow: 150 gpm
Other Information May be Presented Below Connection Info:
Shipping I nformation
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Parts

Module Code: 0
Insulation, Foil Back Foam, 1", R, Thinsulate, 4x8 Part: 10636
Qty: 34
Mfg:
Mfg Part 356075
Lumber, Spruce, Dry, 2" x 4" x 10' Part: 10912
818011 Qty: 96
Mfg:
Mfg Part 818011
Lumber, Plywood, Spr, STD, 4 x 8 x 3/8" Part: 14463
620295 Qty: 34
Mfg:
Mfg Part: 620295
Switch, Temperature, Probe, A19ABC-24D Part: 15651
range -30/100F Qty: 2
Mfg: Johnson Controls
Mfg Part
Breaker, Techna, JTEC4892C40 Part: 17700
240V 40 AMP 2P C Trip Curve Qty: 1
10k SCCR Mfg: Fusetek
Mfg Part: JTEC4892C40
Combination Starter, SQT LUCC32FU Part: 19434
TeSysU 1 Phase Control Unit 8-32A Qty: 1
110/120VAC caoil Mfg: Telemecanique
Mfg Part: SQT LUCC32FU
Wire, Stranded, T90, #1 AWG, Black Part: 25152
Qty: 10
Mfg:
Mfg Part T901BLK
FLT-6701
Filter, Bag, Dewatering, Assembly, Four (4) Part: RC036
Qty: 1
Mfg:
- Mfg Part
PI-6701
Gauge, Pressure, 0-60psi, Indumart, P16K2-FG-60 (back) Part: 19393
SS, brass internals, Glyc. Filled, back mount Qty: 8
Mfg:
Mfg Part P16K2-FG-60
PSH-6701
Switch, Pressure, A1F-0-SS-1-2 Part: 20589
4-75 PSI Range Qty: 1
Deadband at Min Range 4 - Max Range 15 Mfg: Dwyer
--- Mfg Part:
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Rental Components

Module Code: 2
RCHOSE DISCH.
Hose, Assembly, J300, 3" Part: 18661
Green Hose Qty: 50
Mfg: Maple Leaf Environmental Equipment
- Mfg Part -
RCHOSE-INLET
Hose, Assembly, J300, 3" Part: 18661
Green Hose Qty: 50
Mfg: Maple Leaf Environmental Equipment
- Mfg Part: -
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Submersible Pump

Module Code: 4000

LSH-4001

Switch, Level, Mech Float, Wide Angle, N.O., Red Part: M1108

Tilt Float Level Switch 90deg, w 40' cable Qty: 1

13A, SPST, N/O Mfg: Warrick Controls
- Mfg Part: GR20W4000
P-4001

Pump, Sump, Goulds, 160GPM @ 40' Part: RCO073
WS2038BHF, 200V, 3 Ph, 2 HP, w/o switch Qty: 1

3" Type F Camlock Fitting Mfg: Goulds

- Mfg Part:
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Oil/Water Separator

Module Code: 4900
LSHH-4901
Switch, Level, Mech Float, Narrow Angle, N.C., YEL Part: 19279
N/C, Yellow float Qty: 1
Mfg:
- Mfg Part PY2CW4000
OWS4901
Media, Coalescing, HD Q-PAC Part: 13959
0.25" spacing, 132 sqgft/cuft Qty: 24
Mfg:
— Mfg Part HD Q-PAC
Oil Water Separator, OWS-24, Stainless Part: 16263
24 cubic feet of packing, 304SS Qty: 1
Note: Build up price from Price Sheet Mfg: Maple Leaf Environmental Equipment

To be removed from RTS-148, SVE, WTS returning fron Veron, TX. Mfg Part:
Purchased used equipment, 50430 Jerry Wood #2 project.

Strain Relief, Connector, PVC, 1/2" Part: 16884
TSRC10 Qty: 2
Mfg:
None Mfg Part: TSRC10
Oil Water Separator, Assembly, OWS-24 Part 17535
Qty: 1
Mfg: Maple Leaf Environmental Equipment
- Mfg Part -
Switch, Level, Mech Float, Wide Angle, N.O., Red Part: m1108
Tilt Float Level Switch 90deg, w 40' cable Qty: 1
13A, SPST, N/O Mfg: Warrick Controls
None Mfg Part: GR20W4000
Valve, Ball, Brass, 2", 150# Part: pl065
NPT, Teflon seats, 600 PSI WOG Qty: 1
Mfg: Kitz
None Mfg Part 601-2
Valve, Ball, Brass, 2", 150# Part: p1065
NPT, Teflon seats, 600 PSI WOG Qty: 1
Mfg: Kitz
None Mfg Part 601-2
Valve, Ball, Brass, 1", 150# Part: pl1067
NPT, Teflon seats, 600 PSI WOG Qty: 3
Mfg: Kitz
None Mfg Part 601-1
Valve, Ball, Brass, 3", 150# Part: P1104
NPT, Teflon seats, 600 PSI WOG Qty: 3
Mfg:
- Mfg Part: 601-3
P-4901
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Qty: 1

Mfg:
None Mfg Part: 514T10
Gauge, Pressure, 0-60psi, Indumart, P16T2-FG-60 Part: 16203
SS, brass internals, Glyc. Filled, bottom mount Qty: 1

Mfg Indumart
None Mfg Part
Reinforced, Adapter, PVC 80, Female, 3", SxSS Part: 17055
Fitting, transition, socket x SS Qty: 1

Mfg:
--- Mfg Part 835-030SR
Pump, Piping, Centrifugal, 3" x 3", 170gpm Part: 17316

Qty: 1

Mfg: Maple Leaf Environmental Equipment
- Mfg Part -
Pump, Suction, Goulds, SSH Series, 4SH2K52C0 Part: 21028
7.5hp, 3ph, 208-230/460V, TEFC Qty: 1
C Impeller Mfg: Goulds
- Mfg Part
Hose, Braided, SS, 3", MNPT fittings, 12" long Part: 21971
5680K2 Qty: 2
304SS Mfg:
None Mfg Part: 5680K2
Strainer, Wye, Brass, 3" Part: M1523
threaded Qty: 1

Mfg:
None Mfg Part: 145T10
Valve, Check, Swing, Brass, 3" Part M1524

Qty: 1

Mfg:
None Mfg Part: 521T10
Valve, Check, Swing, Brass, 3" Part M1524

Qty: 1

Mfg:
None Mfg Part: 521T10
Union, Galv, 3" Part M1530

Qty: 2

Mfg:
None Mfg Part 3GLU
Valve, Ball, Brass, 3", 150# Part: P1104
NPT, Teflon seats, 600 PSI WOG Qty: 1

Mfg:
- Mfg Part: 601-3
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Product Storage Tank

Module Code: 5200
LSHH-5201
Switch, Level, Almeg, Vertical, ATB3-48B Part: 12351
1/ANPT Qty: 1
Mfg: Almeqg
- Mfg Part ATB3-48B
Reducer, Bushing, Galv, 2" x 1/2" Part P1021
Hex Qty: 1
Mfg:
- Mfg Part 2X12GZB
Union, Galv, 2" Part: P1093
Qty: 1
Mfg:
- Mfg Part: 2GZU
PST-5201
Tee, Galv, 2" Part 10136
1 Qty: 1
Mfg:
--- Mfg Part: 2GZT
Drum, Black, Steel, 45 gal, 2 hole lid, bottom 2" port Part: M1137
including palletization Qty: 1
Mfg:
Mfg Part SOH00733
Elbow, 90deq, Galv, 2" Part: P1058
Qty: 4
Mfg:
--- Mfg Part: 2GZE9
Valve, Ball, Brass, 2", 150# Part: P1065
NPT, Teflon seats, 600 PSI WOG Qty: 1
Mfg: Kitz
- Mfg Part: 601-2
Nipple, Galv, 2" x Short Part: P1192
Qty: 5
Mfg:
- Mfg Part: 2xSHGZN
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Bag Filter

Module Code: 5800
FLT-5801
O-Ring, Buna-N, 8-3/8" OD, 3/16" Thick Part: 21619
A70 Hardness Qty: 25
* Fits most Filter Innovation EB112 series Mfg:
- Mfg Part 369 BUNA
Filter, Bag, Dewatering, Assembly, Four (4) Part: RCO033
Qty: 1
Mfg:
- Mfg Part
FLT-5802
Reducer, Bushing, Galv, 3" x 2" Part 10019
Hex Qty: 4
Mfg:
- Mfg Part 3X2GZB
Tee, Galv, 2" Part 10136
1 Qty: 2
Mfg:
- Mfg Part: 2GZT
Nipple, Galv, 2" x Close Part: 10222
Qty: 14
Mfg:
Mfg Part 2XCLGZN
Tee, Galv, 3" Part: 10302
Qty: 2
Mfg:
--- Mfg Part: 3GZT
Valve, Ball, Brass, 1/2", 150# Part: 10538
NPT, Teflon seats, 600 PSI WOG Qty: 2
Mfg:
- Mfg Part: 601-1/2
Nipple, Galv, 1/2" x Close Part: 10619
Qty: 2
Mfg:
- Mfg Part 12CLGZN
Skid, 2ft x 4ft Part: 15152
Qty: 1
Mfg: Maple Leaf Environmental Equipment
- Mfg Part
Sample Port Assembly, 1/4" Part: 18682
Qty: 2
Mfg: Maple Leaf Environmental Equipment
- Mfg Part -
Filter, Bag, Housing, #2, Carbon Steel Part: 19117
SS Basket, CS legs Qty: 2
Mfg:
--- Mfg Part:
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Reducer, Bushing, Galv, 2" x 1/2" Part: P1021

Hex Qty: 2
Mfg:
- Mfg Part 2X12GZB
Valve, Ball, Brass, 2", 150# Part: P1065
NPT, Teflon seats, 600 PSI WOG Qty: 4
Mfg: Kitz
--- Mfg Part: 601-2
Union, Galv, 2" Part: P1093
Qty: 4
Mfg:
--- Mfg Part: 2GzZU
PI-5801
Gauge, Pressure, 0-60psi, Indumart, P16K2-FG-60 (back) Part: 19393
SS, brass internals, Glyc. Filled, back mount Qty: 12
Mfg:
- Mfg Part P16K2-FG-60
PSH-5801
Switch, Pressure, A1F-0-SS-1-2 Part: 20589
4-75 PSI Range Qty: 1
Deadband at Min Range 4 - Max Range 15 Mfg: Dwyer
- Mfg Part:
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Bag Filter

Module Code: 6700
FLT-6701
Nipple, Galv, 3" x Close Part: 11220
Qty: 6
Mfg:
- Mfg Part 3CLGZN
Flange, Companion, Galv, 6" Part: 12572
threaded Qty: 2
Mfg:
- Mfg Part 6GZCIF / 12.0905
Valve, Butterfly, Wafer, Ductile Iron, 6" Part: 15019
316SS disc & stern, BUNA, 10 position lever Qty: 2
Mfg:
--- Mfg Part CIWB-SBL 6" CO
Reducer, Bushing, Galv, 6" x 3" Part 19681
Hex Qty: 2
Mfg:
— Mfg Part
Tee, PVC 40, 3", SxSxS, 401-030G Part: 22578
Qty: 2
Mfg:
- Mfg Part
Elbow, 90deg, PVC 40, 3", SxS, 406-030G Part: 22619
Qty: 8
Mfg:
--- Mfg Part 406-030G
Misc Part, See Details Part: 9999
As per detailed specification below Qty: 1
Mfg:
Pricing from Steve Hughes, Aug. 7th,2013 e-mail Mfg Part: Qo08L100RB9
V6427-A, Muilti-Bag Filter Housing - 7 Bag Model - 304 Stainless
Vessel A - Inlet and Outlet are on the right hand side of the unit
when looking at the label.
Misc Part, See Details Part: 9999
As per detailed specification below Qty: 2
Mfg:
4155-1490-B, O-rings for V6427-A Bag Filter Housing Mfg Part: Qo08L100RB9
Valve, Ball, Brass, 3", 150# Part: P1104
NPT, Teflon seats, 600 PSI WOG Qty: 1
Mfg:
- Mfg Part: 601-3
Elbow, 90deg, Galv, 3" Part: P1220
Qty: 1
Mfg:
- Mfg Part: 3GZE9

FT-6701
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Reinforced, Adapter, PVC 80, Female, 3", SxSS Part: 17055

Fitting, transition, socket x SS Qty: 4

Mfg:
- Mfg Part 835-030SR
PSH-6701
Switch, Pressure, A1F-0-SS-1-2 Part: 20589
4-75 PSI Range Qty: 1
Deadband at Min Range 4 - Max Range 15 Mfg: Dwyer
- Mfg Part:
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Liquid Phase Carbon

Module Code: 7000
7000
Nipple, Galv, 3" x Close Part: 11220
Qty: 2
Mfg:
- Mfg Part 3CLGZN
Valve, Ball, Brass, 3", 150# Part: P1104
NPT, Teflon seats, 600 PSI WOG Qty: 1
Mfg:
- Mfg Part: 601-3
Adapter, PVC 80, Female, 3", SxT, 835-030G Part: P1153
Qty: 2
Mfg:
- Mfg Part 835-030
FQI,FT-7001
Meter, Water, 2", US Gal, w/ pulse, Turbine, DLJ Part: 15499
Flange Qty: 1
Mfg: Daniel L. Jerman Co.
--- Mfg Part: DLJ200TC
LPC-7001
Reducer, Bushing, Galv, 3" x 2" Part: 10019
Hex Qty: 5
Mfg:
- Mfg Part 3X2GZB
Tee, Galv, 3" Part: 10302
Qty: 5
Mfg:
--- Mfg Part: 3GZT
Nipple, Galv, 3" x Short (3") Part: 10445
Qty: 4
Mfg:
- Mfg Part 3SHGZN
Camlock Fitting, Aluminum, 3", Part "F" Part: 10541
Male Adapter x Male Thread Cam Lock Fitting Qty: 6
Mfg: Bayco Industries
- Mfg Part: BAL-300F
Camlock Fitting, Aluminum, 3", Part "C" Part: 10542
Female Adapter x Hose Shank Cam Lock Fitting Qty: 6
Mfg: Bayco Industries
- Mfg Part: BAL-300C
Hose, Suction, PVC, Green, 3", J300 Part: 12043
TigerFlex, 65psi@70F, 40psi@100F Qty: 30
PVC,150F, (min 100ft order) Mfg: Kuriyama
- Mfg Part: J300
Reinforced, Adapter, PVC 80, Female, 3", SxSS Part: 17055
Fitting, transition, socket x SS Qty: 6
Mfg:
- Mfg Part: 835-030SR
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Hose, Assembly, J300, 3" Part: 18661

Green Hose Qty: 3
Mfg: Maple Leaf Environmental Equipment
- Mfg Part -
Sample Port Assembly, 1/4" Part: 18682
Qty: 3
Mfg: Maple Leaf Environmental Equipment
- Mfg Part -
Valve, Check, Spring, Brass, 2" Part M1529
Qty: 1
Mfg:
- Mfg Part 2BPUCV
Clamp, Hose, SS, 3", HAS48 Part: P1044
Qty: 12
Mfg:
None Mfg Part HAS48
Valve, Ball, Brass, 3", 150# Part: P1104
NPT, Teflon seats, 600 PSI WOG Qty: 4
Mfg:
- Mfg Part: 601-3
Reducer, Bushing, Galv, 2" x 1/4" Part: P1219
Hex Qty: 5
Mfg:
--- Mfg Part 2x14GZB
PI-7001
Gauge, Pressure, 0-60psi, Indumart, P16T2-FG-60 Part: 16203
SS, brass internals, Glyc. Filled, bottom mount Qty: 2
Mfg: Indumart
- Mfg Part
PI-7004
Gauge, Pressure, 0-60psi, Indumart, P16K2-FG-60 (back) Part: 19393
SS, brass internals, Glyc. Filled, back mount Qty: 1
Mfg:
Mfg Part P16K2-FG-60
PSH-7001
Switch, Pressure, A1F-0-SS-1-2 Part: 20589
4-75 PSI Range Qty: 1
Deadband at Min Range 4 - Max Range 15 Mfg: Dwyer
--- Mfg Part:
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Building, Trailer or Skid

Module Code: 7900
7900
Door, Single, 36", Steel slab/no brick moulding, No sill ext Part: 10822
1103A,wooden frame,open out,RH Qty: 1
**to be pre drilled for passage and deadbolt** Mfg:
- Mfg Part 1103-Dalmen
Lock, Passage, 107188, Taymor Part: 10908
107188 Qty: 1
Mfg:
None Mfg Part
Lock, Deadbolt, 289648, Taymor, 1 cyl, S/S Part: 10909
keyed alike #289648 Qty: 1
Mfg:
None Mfg Part
Container, Painting, 40ft exterior/interior Part: 12063
Qty: 1
Mfg:
Building exterior, to be painted our standard white finish. Mfg Part:
Container, Shipping, Tilt load Part: 13593
Qty: 1
Mfg:
- Mfg Part
Container, 8' x 40' x High Cube Part: 15512
Qty: 1
Mfg:
--- Mfg Part
Container, Modification Part: 15513
As per specification below or drawing provided. Qty: 1
Mfg:
--- Mfg Part
Door, Assembly, 72", Double Part 19012
Qty: 1
Mfg: Maple Leaf Environmental Equipment
- Mfg Part -
Door, Assembly, 36", Single Part: 19014
Qty: 1
Mfg: Maple Leaf Environmental Equipment
- Mfg Part -
Access Cover
Misc Part, See Details Part: 9999
As per detailed specification below Qty: 3
Mfg:
As per attached drawing. For 36"x36" Carbon Access Cover Mfg Part:
F-7901
Fan, Building, 24", 1/3hp, 1625rpm, 120/230V, 1ph, XPF Part: 10329
SD24-XPF, OSHA Guard,Turnout Box Qty: 1
Mfg: Canarm
- Mfg Part: SD24-XPF-OSHA
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Fan Shutter Assembly,KD,24" KDS24-SS - Use 23082 Part: 10330

Qty: 1
Mfg: Canarm
- Mfg Part: KD24-SS
Fan, Hood, White,24",HFPW-24 Part: M1411
Qty: 2
Mfg: Canarm
- Mfg Part: HFPW-24
F-7903
Fan, Shutter, Backdraft damper, 12"x12" Part: 23080
Non-Motorized Qty: 1
Mfg: Canarm
- Mfg Part: SR3212X12
Hood, 15" Part: 23989
Fits 12" Fan & Louver Qty: 2
Mfg:
- Mfg Part
Fan, Building, 12", 1/4hp, 1750rpm, 120V, 1ph, TEFC Part: M1072
CSA Approved, S12-E1 Qty: 1
Mfg: Canarm
- Mfg Part: SD120311
H-7901
Switch, Temperature, Johnson Controls, Assembly Part: 18985
Qty: 2
Mfg: Johnson Controls
- Mfg Part -
H-7903
Heater, Baseboard, Ouellet, 1.5kW, OFM1508 Part: 22314
208V, 66" long Qty: 1
Mfg: Quellet
--- Mfg Part: OFM1508
TSH-7903
Switch, Temperature, Probe, A19ABC-24D Part: 15651
range -30/100F Qty: 1
Mfg Johnson Controls
-30 - 100 F option Mfg Part:
Switch, Temperature, Probe, WEL 14A-602R Part: 15653
Bulb, Well for Temperature Switch, Brass Qty: 1
Mfg: Johnson Controls
-30 - 100 F option Mfg Part: WEL 14A-602R
Switch, Temperature, Johnson Controls, Assembly Part: 18985
Qty: 1
Mfg: Johnson Controls
- Mfg Part -
TSL-7903
Switch, Temperature, Probe, A19ABC-24D Part: 15651
range -30/100F Qty: 1
Mfg: Johnson Controls
-30 - 100 F option Mfg Part:
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Switch, Temperature, Probe, WEL 14A-602R Part: 15653

Bulb, Well for Temperature Switch, Brass Qty: 1

Mfg: Johnson Controls
-30 - 100 F option Mfg Part: WEL 14A-602R
Switch, Temperature, Johnson Controls, Assembly Part: 18985

Qty: 1

Mfg: Johnson Controls
- Mfg Part: -
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Main Control Pand
Module Code: 8200

Contactor, SQD LC1D32G7
32A, 10/10/20/25HP
120VAC coil

Disconnect, 3ph, D324N
200A, UL,240V,Nema 1,fusible disconnect

Contactor, SQD LC1D09G7
9A, 2/2/5/7.5HP
120VAC caill

Contactor, SQD LC1D50AG7
50A, 15/15/40/40HP
120VAC caill

Modem, Antenna, Airlink GPRS, N-Female
120-110-2107
MAX-BMLPVDB800/1900 Antenna & MAX-MTPM-800 Hardwar

PLC, EA1-S3ML
C-more micro graphic user interface

PLC, DV-1000CBL
2m Cable RJ12 to RJ12
C-more Micro to DL05/06/205

Breaker, Techna, JTEC4892C30
480/277V 30 AMP 2P C Trip Curve
10k SCCR

Breaker, Techna, JTEC4893C06
480/277V 6 AMP 3P C Trip Curve
10k SCCR

Breaker, Techna, JTEC4893C40
240V 40 AMP 3P C Trip Cuve
10k SCCR

Breaker, Techna, JTEC4893C50
240V 50 AMP 3P C Trip Curve
10k SCCR
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Mfg Part:

Square D
SQD LC1D32G7

Square D
SQD D324N

Square D
SQD LC1D09G7

Square D
SQD LC1D50G7

Automation Direct
EA1-S3ML

Automation Direct
DV-1000CBL

Fusetek
JTEC4892C30

Fusetek
JTEC4893C06

Fusetek
JTEC4893C40

Fusetek
JTEC4893C50
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Breaker, Techna, JTEC4891C15
240V 15A, 1P C Trip Curve
10k SCCR

Motor Saver, 460 w/Diagnostic 3ph
Finger Safe, DIN Rail Mountable

Combination Starter, SQT LUB12
TeSysU Power Base 12A
3HP@208/240, 7.5HP@480, 10HP@600

Combination Starter, SQT LUA1C20
TeSysU Aux Contact Module
1NO Ready 1NO Fault

Combination Starter, SQT LU9SPO
TeSysU UL508 Type E Phase Barrier

Combination Starter, SQT LUB32
TeSysU Power Base 32A
10HP@208/240, 20HP @480, 25HP @600

Combination Starter, SQT LUCA32FU
TeSysU Standard Control Unit 8-32A
110/120VAC caill

Combination Starter, SQT LUCC12FU
TeSysU 1 Phase Control Unit 3-12
110/120VAC caill

Transformer, Hammond, HAT QO05YEKF
208V to 240V,5KVA,UL/CSA,3R.1ph

Modem, Cable, RF, N-Male to SMA-Male, 15' Length
GW195-180-SM-NM
Use with Raven XE

Relay, SQT RXM4AB1F7
Miniature Relay 4PDT 120 V AC

Relay, SQT RXM4AB1BD
Miniature Relay 4PDT 24 V DC

AS BUILT: RTS151 Page 18 of 19

Mfg:

Mfg:

Mfg Part:

Fusetek
JTEC4891C15

460

Telemecanique
SQT LuUB12

Telemecanique
LUAL1C20

Telemecanique
SQT LU9SPO

Telemecanique
SQT LUB 32

Telemecanique
SQT LUCA32FU

Telemecanique
LUCC12FU

Hammond Power Solutions

HAT QOO5BECF

Telemecanique
SQT RXM4AB1F

Telemecanique
SQT RXM4AB1B

27-Aug-13



Relay, SQT RXZE2S114M Part: 21889

Base/Socket for RXM4 4P Relays Qty: 1

Mfg: Telemecanique
- Mfg Part: SQT RXZE2S114
Relay, SQT RXZE2S114M Part: 21889
Base/Socket for RXM4 4P Relays Qty: 1

Mfg: Telemecanique
- Mfg Part: SQT RXZE2S114
Relay, SQT RXZE2S114M Part: 21889
Base/Socket for RXM4 4P Relays Qty: 1

Mfg: Telemecanique
- Mfg Part: SQT RXZE2S114
Modem, Bracket, Mounting, Airlink Raven XE Part: 22143
100-170-1015 Qty: 1
Use with Raven XE Mfg:
- Mfg Part 100-170-1015
Modem, Airlink Raven, XE V2228E-SA w/AC Pwr Adapter, Sprint Part: 22170
V2228E-SA Qty: 1
Requires mounting bracket MLE# 22143 Mfg: Airlink_ Communications
- Mfg Part: V2221E-SA
Fuse, GLD GDL3 Part: E1187
3A 250V Time Delay Qty: 1
Miniature 1/4"x1-1/4" Mfg: Ferraz Shawmut
--- Mfg Part: GLD GDL3
Fuse, GLD TR125R Part: E1206
125A 240V Time Delay Qty: 3

Class R Mfg: Ferraz Shawmut

- Mfg Part: GLD TR125R
Panel
Misc Part, See Details Part: 9999
As per detailed specification below Qty: 1

Mfg:

Use and modify the old RTS070 PLC Control panel and Disconnect  Mfg Part:
in the rental tent.

AS BUILT: RTS151 Page 19 of 19 27-Aug-13



—_ Mercoid’
L

AlF
o1-53/64 INSULATIVE BARRIER
Tl ) OrENONTORN - OREERR
SPDT SNAP e
SWITCH
Z]
=
3-3/4 i
[95.25] ~— SET POINT "\__GROUND
ADJUSTMENT CAP SCREW
1 1/2 NPT
(MALE CONNECTION) 16

1/4 NPT

(FEMALE CONNECTION) [36.51]

The Series A1F Compact OEM Pressure Switch is ideal for
panel mounting wherever a high-quality, economical open-case or
weatherproof control is required.

INSTALLATION

1. Location: Select a location where the temperature limits of -40
to 180°F (-40 to 82°C) will not be exceeded. Locate the switch as
close as possible to the pressure source. Long lengths of piping
will not affect accuracy of the actuation point but will slightly add
to response time.

2. Mounting and Processing Connection: Avoid mounting sur-
faces with excess vibration which could cause false actuation
when pressure is near setpoint. The switch should be mounted
within 20° of vertical for proper operation. Mount the switch by
connecting it to the process piping using either 1/4” NPT female
or 1/2” male connection. Pipe joint compound or TFE thread tape
should be used to prevent leakage.

3. Electrical Connections: The SPDT snap switch includes nor-
mally open, normally closed and common connections. The com-
mon and normally open contacts will close and the common and
normally closed contacts will open when pressure increases to the
setpoint. The actions will reverse when pressure decreases below
the setpoint minus the deadband. A green grounding screw is
provided on the switch bracket. All wiring should be in accor-
dance with local codes.

SETPOINT ADJUSTMENT

1. Determine the setpoint pressure. The approximate actuation
point can be set by turning the adjustment cap up or down, align-
ing the top of the O-ring, located above the cap, with the appro-
priate scale graduation.

2. Connect tubing or piping from the pressure port on bottom of
switch to one leg of a tee. Connect the second leg to a pressure

DWYER INSTRUMENTS, INC.

P.O. BOX 373 « MICHIGAN CITY, INDIANA 46361, U.S.A.

Bulletin IN-92

Series A1F Compact OEM Pressure Switch

Specifications - Installation and Operating Instructions

A1lF with A-447

| 1-17/32

4-11/16 | (38.89 5116
[119.06] [77.79]

SPECIFICATIONS
Service: Compatible liquids and gases.
Wetted Materials:
Pressure Chamber: 316 SS.
Diaphragm: Fluorocarbon.
Temperature Limit: -40 to 175°F (-40 to 80°C).
Pressure Limits: 750 psig (51 bar).
Enclosure Rating: No rating for open construction. Installed
properly within an optional A-447 enclosure meets NEMA 4X
standards.
Switch Type: SPDT snap switch.
Electrical Rating: 15A @ 120/240/480 VAC, 1/8 HP @ 125
VAC, 1/4 HP @ 250 VAC.
Electrical Connection: Screw terminals.
Process Connection: 1/4” female NPT and 1/2"male NPT.
Mounting Orientation: Within 20° of vertical.
Set Point Adjustment: Knurled screw cap with indicating scale.
Deadband: Fixed, See deadband chart.
Weight: 10.5 0z (297 g).

test gage of known accuracy and in an appropriate range. The
third leg should be connected to a controllable source of pressure.
3. Connect a volt/ohm meter or other circuit tester to the snap
action terminals to indicate when switching occurs.

4. Slowly apply pressure to the system and note the pressure at
which switching occurs.

5. Operate the switch through several cycles to confirm proper
actuation point.

6. Remove test apparatus and attach switch to pressure source
and control circuit wiring. Place switch in service.

Phone: 219/879-8000 www.dwyer-inst.com
Fax: 219/872-9057 e-mail: info@dwyer-inst.com



Example of how to order:
AlEF - O -SS-1-4
1 2 3 4 5

1. Diaphragm Designation:
F - Fluorocarbon
2. Enclosure Designation:
O - Open Construction No Enclosure
3. Housing Material Designation:
SS - 316SS
4. Switch Designation:
1 - SPDT Snap Action Switch
5. Operating Pressure Range Designation:
1-2to 15 psig
2 - 410 75 psig
3 - 8 to 225 psig
4 - 16 to 450 psig

Series A1F Deadband Chart-psig (bar)

Deadband at Deadband at
Range Minimum Range Maximum Range
21015 (0.14 to0 1.03) 2(0.14) 3(0.21)
4to 75 (0.28 to 5.17) 4(0.27) 15 (1.0)
8 t0 225 (0.55t0 15.5) | 8(0.55) 25 (1.7)
16 t0 450 (1.1 10 31.0) | 15 (1.0) 50 (3.5)

MAINTENANCE

Upon final installation of the Series ATF Compact OEM Pressure Switch,
no routine maintenance is required. A periodic check of the system cali-
bration is recommended. The Series A1F is not field serviceable and
should be returned if repair is needed (field repair should not be attempted
and may void warranty). Be sure to include a brief description of the prob-
lem plus any relevant application notes. Contact customer service to
receive a return goods authorization number before shipping.

©Copyright 2008 Dwyer Instruments, Inc. Printed in U.S.A. 7/08 FR# 89-440838-10 Rev.2

DWYER INSTRUMENTS, INC. Phone: 219/879-8000 www.dwyer-inst.com
P.O. BOX 373 « MICHIGAN CITY, INDIANA 46361, U.S.A. Fax: 219/872-9057 e-mail: info@dwyer-inst.com



Series M
Mechanical Tilt Float Level Switch

» Non-Mercury Switch

» Sealed Cable

» Impact & Corrosion Resistant ABS Shell
» N.O, N.C., SPDT Contacts

» Various Cable Lengths

» Color Coded Body

Designed for level control and alarm applications in difficult liquids such
as sewage and waste water. Series M mechanical tilt floats are ideal

for applications where the presence of mercury is a concern. Series M
Switches have impact resistant ABS shell and neoprene jacketed cable.
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Specifications
Cord 2 or 3 conductor 16 AWG wire SUOW Qil Resistant CPE @
Contact Rating 13 amp @ 120/240 VAC 1/2 hp
Contact Design SPST, Normally Open or Normally Closed
Common with N.O. & N.C. (form C)
Temperature Rating ot
Dry 32°F to 194°F (0°C to 90°C) Applications
Water Resistant 32°F to 140°F (0°C to 60°C) . kf;’ergO”tfo'
Overall Weight 1.0 Ibs. (not including weight) * .
Tether Method Tie-wrap nylon, weight: 2.5 Ibs. : gﬁ\lﬁgg Lift Systems
Approvals U.L. Recognized, CSA Cert. + Drainage Sumps
» Wastewater Treatment
. . ¢ Holding Tanks
Dimensions
ya How to Order
(6.03 cm) m Use the Bold characters from the chart below to
TIE WRAP construct a product code.
TETHER POINT
- i M XXX XX X
A _ACAA Series T
M
4-5/8
(11.75 om) Contact Configuration
3-3/8” 1 BLU — SPST, Normally Open, narrow angle’
(857 cm) PUMPING RANGE . YEL - SPST, Normally Closed, narrow angle’
SR RED - SPST, Normally Open, wide angle?
Mo WHI - SPST, Normally Closed, wide angle?
KJ\—/QW GRE — SPDT, Form C, wide angle?
AT A A
. Length
VEagrem 40 - 40 feet (12.19 m)
Tether Method
T-Tie W — Weight

TETHER POINT

Tether Method Part Number

AN
WEIGHT Tie Wrap 7762360
Weight 7762381
PUMPING RANGE
A N Notes:
N & 1. Narrow angle pumping range approximately 2 in. to 8 in.
MM—/ 2. Wide angle pumping range approximately 5 in. to 18 in.

_ A24 | Visit www.GemsSensors.com for most current information.



OIL WATER SEPARATORS - OWS SERIES

Application:

newterra Oil Water Separators are designed to remove oil from a liquid phase inlet stream. As the
oil/water mixture is passed through the coalescing oil/water separator, larger oil droplets migrate to the surface to be
collected and skimmed off. The media collects the smaller droplets until they are large and buoyant enough to float
to the surface.

Construction:

The standard OWS Series are fabricated from carbon steel. For corrosion resistance, the interior is epoxy coated
and the exterior is painted. Optional stainless steel construction is also available. A large lid allows access to the
coalescing media and oil skimmer while a small lid allows access to the pump-out tank.

Standard Features:
e Standard finish: Interior is epoxy coated. Exterior is painted newterra
blue over zinc primer (except stainless steel option)
Sacrificial anode to prevent corrosion of tank.
11 AWG carbon steel construction
Sludge containment section
Adjustable oil skimmer
Water underflow/overflow weir design
Easy removal of coalescing media for cleaning
High Alarm Level Coupling and Pump High/Low Level Coupling in
the pump-out chamber

— C CLEARANCE REQ'D FOR LIFTING LID

reeTT T B AND REMOVING MEDIA
Optional product storage } 5 } L
tank shown j |
| VI _ \ |
77l7 ’4(3*" } # “7
-
W J i | . COALESCING L
— 4\ o
T T ?7 : A
o o
T T
n 2 Optiona ) INTERIOR CUTAWAY B—-B
T T DNAPL anb Solids OPtional stand
collection chamber shown
| o N

TOP VIFW FRONT VIEW A—-A
Dimension Chart:

OWsS-2 16” 30” 64” 76” n/a 14” 23 Gal 41 Gal n/a 8.1 Gal
OWS-4 28” 30” 64" 76” n/a 26” 46 Gal 81 Gal n/a 8.1 Gal
OWS-8 28” 30” 76” 88” n/a 26” 46 Gal 81 Gal n/a 8.1 Gal
OWS-12 40” 30” 76” 88” n/a 38” 70 Gal 122 Gal n/a 8.1 Gal
OWS-18 40” 30” 88” n/a 60” 24’ 70 Gal n/a 130 Gal 12.2 Gal
OWS-24 52” 30” 88” n/a 60” 24’ 93 Gal n/a 173 Gal 12.2 Gal
OWS-36 52” 427 88” n/a 72 24’ 133 Gal n/a 212 Gal 17.8 Gal
OWS-45 64” 427 88” n/a 72 24’ 166 Gal n/a 265 Gal 17.8 Gal
OWS-72 100” 427 88” n/a 72 24’ 266 Gal n/a 425 Gal 17.8 Gal




OIL WATER SEPARATORS - OWS SERIES

Specification Chart:

0il (0.9) | Gas (0.72) | Oil (0.9) | Gas (0.72) | Oil(0.9) | Gas (0.72) | Oil (0.9) | Gas (0.72) | Oil (0.9) | Gas (0.72)
OWS-2 9.7 27.0 5.0 14.1 3.5 9.8 2.3 6.3 0.9 2.5
OWS-4 19.3 54.0 10.1 28.2 7.0 19.7 4.5 12.7 1.8 4.9
OWS-8 38.6 108.1 20.2 56.5 14.0 39.3 9.1 25.4 3.5 9.8
OWS-12 57.9 162.1 30.3 84.7 211 59.0 13.6 38.1 5.3 14.7
OWS-18 86.9 243.2 45.4 127.1 31.6 88.4 20.4 57.1 7.9 22.1
OWS-24 115.8 3242 60.5 169.5 421 117.9 27.2 76.1 10.5 295
OWS-36 159.2 445.8 68.1 190.7 47.4 132.6 30.6 85.7 1.8 33.2
OWS-45 199.0 557.3 85.1 238.4 59.2 165.8 38.2 107.1 14.8 415
OWS-72 318.5 891.7 136.2 381.4 94.7 265.3 61.2 171.3 23.7 66.3

Rated US GPM (Based on 25 micron particles at 65 deg F and design safety factor of 1.25)
Larger spaced packing will not plug as quickly as closely spaced packing allowing longer intervals between maintenance requirements. The coalescing
slant plate should be used in applications with heavy sludae loads because it does not foul quickly.

Options Table:

Stand

The separator will be elevated above ground to assist in gravity discharge or to provide room underneath the separator for blowers
and pumps. This replaces the standard foot mounts. The maximum stand height for 8’ clearance is 36” for OWS-18 and OWS-24
and 24” for OWS-36 and larger.

Oversize Pump-
out (Extended)

OWS-2, OWS-4, OWS-8 and OWS-12 only. The final section of the separator can be oversized to allow a greater water pump-out
volume. For the OWS-2, OWS-4, OWS-8 and OWS-12 the oversized pump-out will be an extended length of the final section of the
separator.

Oversize Pump-
out (Elevated)

OWS-18, OWS-24, OWS-36 and OWS-45 only. The final section of the separator can be oversized to allow a greater water pump-
out volume. For the OWS-18, OWS-24, OWS-36 and OWS-45 the separator will be raised on a stand and the final section will
extend to the ground to give the oversized volume.

Top Inlet A top mounted option is available to allow for pre-separation of air and liquid at the inlet to the separator.
Product Storage A tank may be mounted on the front of the separator to collect the oil from the skimmer. The volume of the product storage tank is:
Tank OWS-2, OWS-4, OWS-8 and OWS-12: 8.1 US Gal

OWS-18, OWS-24 12.2 US Gal

OWS-36, OWS-45 17.8 US Gal

Telerette Basket

A telerette basket may be added to allow for a high surface area polishing media for final hydrocarbon removal.

Oversize Inlet and
Qutlet

The inlet and outlet couplings may be increased by one size to allow for higher flow through the separator.

Stainless Steel

Each separator can be purchased with Stainless Steel construction instead of the standard Carbon Steel.

Main Tank Low

Additional couplings may be added to allow for the installation of a low level switch in the main separator tank. NOTE: This option

Coupling covers only the cost of installing the coupling, the switches must be purchased separately.

Main Tank High Additional couplings may be added to allow for the installation of a high high level switch in the main separator tank. NOTE: This
High Coupling option covers only the cost of installing the coupling, the switches must be purchased separately.

Custom Size A custom sized separator can be designed to meet specific project needs.

Media Custom media available for contaminants other than oil/BTEX such as chlorinated solvents and other DNAPL products.

DNAPL The separator can be supplied with a DNAPL sump to capture heavy fluids and solids and allow collection below the media of the
Separation oil water separator.

Sample Ordering Format:
OWS-4 with ¥2” Packing

Options:

SG: 0.9

Temp: 65 deg F

Minimum Micron Size: 25
Design Safety Factor: 1.25

Oversize Pumpout (Extended)
Product Storage Tank
Stand: 24"




ATB 3 and ATS3 Series Spec Sheet
Level Switch - Small Size - Heavy Duty

The ATB3 is designed for high or low level alarm or switch point applications in rugged
situations similar to oil tank reservoirs or industry vessels that require a more robust
level switch. Notice the larger brass one piece machined hex to get a wrench on

- this model also has an optional brass set screw locking collar in place of the clip.

Internal reed switch selection is the same Almeg quality standard but we've beefed

up the external part as well as fully encapsulated the reed switch to maintain a complete
moisture free environment. The leads are wire wrapped (not clipped) soldered and
heat shrink sealed to the reed switch before encapsulating.

The TRUE closed cell Buna float will not swell or take on moisture - even if cut or drilled.
It is designed like a tight bee hive or honey comb construction.

100% of our controls are tested before shipping.

The ATB3 is available in a single order or OEM applications.



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

Description

Operation DLJ Turbine Meters are horizontal
Woltman type water meters designed for
installation where occasional 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
register assembly through a reduction gear and
magnetic drive.

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

Installation The meter must be installed in a
clean pipeline, free of any foreign materials.
Install the meter with direction of flow as
indicated by the arrow cast 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
water to prevent foreign debris damage and to
reduce the effects of water turbulence.

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
element for easy maintenance.

watermeters.com

the first and still the best online source for
water meters

Specifications

o DLJ 1151y 2507 | [pLa soot|| P ||oLa eoot| [oLa soor
Characteristics 200T B N 400T . .
. 21/2 3 . 6 8
2 4
Flow Rating
325 395 495 1250 2500 3450
(gpm)
Continuous Flow
(@om) 250 300 375 1000 2000 2800
Low Flow
4 2
(Gom) 5 6 9 3 38
Maximum Pressure 175 175 175 175 175 175
(psi)
Maximum
Temperature 120 120 120 120 120 120
(°F)
Sweep Hand Registers | | 44,10 10/100 10100 || 101100 || 107100 10/100
(Gallons)
Register Capacity
(Millionsof Gallons) 1000 1000 1000 1000 1000 1000
DLJ Meter

www. watermeters.com




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

Direct Read Register The registeris Pulse Output The DLJ line is available with a dry contact reed
contained in a hermetically sealed nylon switch pulse output. This requires external DC power, 4 watts, 30VDC
casing with a 5mm tempered glass lens. maximum. Contact closure is 1 pulse per 100 gallons on the 2 - 3"
The totalizer wheels are large and easy Turbines and 1 pulse per 1000 gallons on the 4 - 8" Turbines

to read and the sweep hands are offset
on seperate 10 gallon and 100 gallon
register 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
easily removable and
replaceable if needed, and
doesn't require taking the
meter off line.

Connections The DLJ Turbine Meters are
available with standard Class 150lb ANSI flanges (4
boltin 2,2 1/2" and 3", 8 boltin 4, 6 and 8").
Companion Flange sets in Cast Iron or PVC 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
torque is eliminated in the
encased undergear assembly,
ensuring constant magnet
coupling.

DLJ 27 = 87 Turbine Meter Head Loss
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DL 11 by 2507 | [pLa s007| | PHY | |oLy eoot| [oL 800t
Characteristi 200T 400T
aracteristics x > 1 o 4" o o
|Length (Inches) || 12 || 7.75 || 8.75 || 975 || 116 || 136 |
[weight Pounds)  |[ 32 |[ 20 ][ a5 |[ 40 |[ e |[ 141 |
gsti%;")""ight 43 40 47 50 110 150

Daniel L. Jerman Co.

275 Railroad Place

Hackensack, NJ 07601

Phone 800.654.3733

Fax 201.487.3953

International Phone 201.487.7444
email: sales@watermeters.com

DLJ Meter

www. watermeters.com



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. ISO Series 1 Shipping Container

These containers are designed to make vertical contact with each other through
discrete corner 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.

ISO Standard 1496'" states that the corner posts of ISO Series 1 containers
should be tested to a load of 86,400 kg (190,480 Ibs). This is 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 maximum acceleration
values under the worst sea and wind conditions."®

Calculating the safe stacking height for loaded containers on /land requires some
understanding of the corner posts, their material properties, possible failure modes, and
what constitutes an adequate factor of safety.

Corner Post Geometry and Compressive Load-Bearing Capacity

Corner post steels typically correspond to the specification ASTM A-572, with a
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 Pcomp exceeds 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 in a type of collapse that is characterized by large
amounts of plastic deformation.

The most likely failure mode, given the substantial lateral constraint offered by
the walls, is probably a combination of collapse and gross yielding, a type of failure
referred to 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)



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 rotational restraint (k = 4), but greater than free rotation (k = 1).

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

While the minimum performance of a corner post is standardized via ISO, 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 ISO 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=5.7 in’ area=5.7 in’

Iin = 2.7 in® Ipin = 11.3 in*
P..=175,000 Ibs P.. =725,000 Ibs
Peomp = 267,900 Ibs Pomp = 267,900 Ibs

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 Ibs, which is well above the 175,000 lbs of
the corner post alone, and well above the 190,480 Ibs 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
loaded or unloaded at terminals, with stacking occurring only during transit.

P = 252,000 Ibs

area = 6.3 in®
Lin = 3.92 in*
P =252,000 Ibs

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 1 are an integral part of the load-bearing
column in the container. ISO 1161-1984(E)™ states “Corner 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 1 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

Piot = 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®
T e )
-

T 0.44 in

6.9in

ﬂ

Li 63in —— P

Figure 4. Corner Fitting Figure 5. Fittine Cross Section



Safety Factor for Stacking Containers on Land

A safety factor for the corner posts in the bottom container of a stack can be
defined as
SF = Fcp-fail/Fcp-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 F.g; rather, it specifies the load
that each corner post must withstand without failure. In this sense, the specified load is a
proofload, Fe, proor, 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_ait = Fep proof Will be smaller than the actual safety factor, since Fep, proof
is always smaller than Fp.g -

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 I
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_fait = Fep-proor = 190,480 Ibs, and containers of 52,910 lbs gross weight:

Table I. 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 Total Height of Stack )i’ost 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, i,
from which more accurate stacking safety factors could be calculated. Some advantage
might be taken of the fact that while Fp_il 1s 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 ISO 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 Ibs (24,000 kg), then even higher stacks could be
supported. Table II 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/cc.

Table I1. Stack Heights on Land forVarious Detector Densities
with Container Corner Post Capacity of 214,290 1bs (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/cc 0.66 g/cc 0.75 g/cc 0.85 g/cc
(22,150 kg gross) (24,000 kg gross) (27,150 kg gross) (30,480 kg gross)

8on 1 233 2.20 2.03 1.80 1.60
9onl 259 1.95 1.80 1.59 1.42
10on1 28.5 1.76 1.62 1.43 1.28
I1onl 31.1 1.60 1.48 1.30 1.16




Conclusion

Stacking [SO 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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STANDARD FANS

Efficient ¢ Low Maintenance e Easy Installation
Canarm’s Standard Fans follow a tradition of quality in design, materials and construction.

AGRI PRODUCTS

Features

e Available in 8" to 36" sizes.
* Single, two and variable speed models are available.
e 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 well-balanced, heavy gauge aluminum.
* The rugged steel welded box housing has a durable powder coated finish.

e Aluminum louver shutters are supported by long life nylon bushings (30" and 36"
have PVC louvers).

e 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 following formula.

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

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

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

Application

Minutes per
Air Change

Application

Minutes per
Air Change

Application

Minutes per
Air Change

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

Agwam-—'-hoomwg\n

Department Store
Dry Cleaning
Engine Room
Forge Room
Foundry
Garage
General Office
Gymnasium
Hospital
Kitchen
Laundry
Locker Room
Machine Shop

00 W NN OO0 5 O W o

Plating Room
Pressing Room
Projection Booth
Restaurant
School

Summer Cooling
Store

Tavern

Toilet
Transformer Room
Warehouse
Welding Shop

W WOoo 4O N W

NS

Subject to Change without notice. Printed in Canada - 01/05
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STANDARD FANS

AGRI PRODUCYS,

Fan Dimensions

4 Mounting Holes  Serial Model & Label
.375" Diameter

Propeller

Fan
Auto A B

8’ 131/4" | 10"
10" |151/4" | 10
12" | 171/4" | 14
14" |191/4" | 14
16" |211/4"| 14"
18" |231/4"| 15
20" |251/4" | 16
24" 1291/4" | 16"
30" |351/4"| 19
36" |411/4"] 16"

(¢}

D
(c/c) | B

12" |10 3/4"
14" (12 3/4"
16" |14 3/4"
18" |16 3/4"
20" |18 3/4"
22" 120 3/4"
24" |22 3/4"
28" |26 3/4"
34" |32 3/4"
40" |38 3/4"

P

GO~ WwwN N 2

—_

N- Louvers

) ) Q) )Y O) C) &) Oy B &

N
(o))

Performance Data & Specifications

Current Load q A
Airflow Capacity - CFM
Model Operation Amps Input £ Framing

Fan RPM ; .
r Speed " " " D
Numbe J Watts | p.| 10 125 2 imensions

Figh 1550 | 095 360 | 270 | 230 78 o
low 1300| 0.45 191 300 | 150 | 110 25 | 3 | Hxll 12
‘, High 1550 | 1.2 690 | 590 | 570 56 .
1082 Two | EN 901 L2 125 | 20 20| 300 a2 | X [ 1mxaz | 13
SToET e 1750 35 235 | 1,640 | 1,580 | 1,510 | 1,390 | 600 | 63 73
High 1760 34 230 | 1,650 | 1,550 | 1,520 | 1,390 | 6.74 | 64
SI12E2 | 5 Two 10w 1180 23 132 | 1090 | 950 | 930 ~ | 731 ] s0 32
) Wax 1625 1650 | 1,540 [ 1,510 | 1,390 60
SD12EV Variable | (o 1o | 22 1| 205 [ 12| LAl BT 01 750 | 32
STAET Single 1740] 36 757 2170 2070 2030 1860 805 | 67 30
: Hgh 1740] 38 253 T 2.180 | 2,080 | 2060 | 1,890 [ 822 | 65 X 17"
BllrEz Two |\ ow 1170 22 137 | 1350 | 1190 | 1160 | = | 869 | 53 2
ST6ET Single 1740 3.7 574 | 2.370 | 2270 | 2210 | 2,060 | 8.28 | 68 )
Sles v | FEn 1720] 37 570 [ 2.380 | 2.2080 | 2.230 | 2,070 | 844 | 69 ”
: low 1170| 2.3 152 | 1640 | 1490 [ 1430 | - | 980 | 55
) Wax 1625 2370 | 2270 | 2210 | 2,063 63
SD16EV Variable Min 450 2.6 . 248 610 =80 570 ~ 9.15 = 36
STEFI Sngle 1700 48 438 [ 3200 [ 3,090 [ 3,040 | 2920 | 689 | 73 37
Slaro o | FEN 1700] 57 46 | 3.200 | 3,000 | 3,040 | 2020 | 693 | 74 i
: low 1140| 31 250 | 27100 | 15800 | 1820 | = | 756 | 64
) Wax 1625 378 [ 3150 | 3.050 | 2.980 | 2,860 77
SDI8FV Variable | (o 10001 3.7 . O e | 00 1 go7 | 7 45
SO0FT Single 1735] 48 327 [ 3420 | 3,220 | 3170 | 2920 [ 1000 | 77 a1
sor 20| 13 Hgh 1745 43 315 [ 3440 | 3,240 | 3180 [ 2930 [ 1020 77 | 23x23 [ g5
Low 1165| 26 190 | 2:300 | 2000 | 1950 | = |1052| 67
SD2AFT 13 | Snge 1075 4.3 370 | 5,000 | 4,500 | 4,300 | 3,600 | 12.80 | 70 75
24" ) Wax 1100 4.2 T 290 [ 5,060 | 4940 | 4810 | 4400 [ 132 | 72 | 27'x27"
SD24-GV 172 | Variable |\ L0 fovall Riaull It i’ : 56
SD30GID [30° | 12 | Snge 1075 46 | 23 | 600 | 8000 | 7,000 | 6,000 | 5000 | 115 | 82 | 33x3% | 72

SD36-GID | 36" [ 1/2 Single 850 6.0 3.0 660 [ 12,000 [ 11,000 [ 10,500 [ 9,500 | 13.0 72 39"x 39" 88

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 in 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.

Shipping
Weight
Lbs.

S8B2 3 Two

Two

Warranty

e 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 K6V 5V6 Ogdensburg, New York, USA 13669 Canada NOG 1A0
Tel: (613) 342-5424  Fax: 1-800-263-4598 Tel: 1-800-267-4427  Fax: 1-800-263-4598 Tel: (519) 848-3910  Fax: (519) 848-3948
Web Site: www.canarm.com Web Site: www.bsmagri.com
E-Mail: agsales@canarm.ca E-Mail: sales@bsmagri.com

Subject to Change without notice. Printed in Canada - 01/05




A19 Series

Remote Bulb Control

Code No. LIT-1927010
Issued February 1, 2009

Description

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

Features

» wide temperature ranges available
« constant differential throughout the entire

range
« compact enclosure

» fixed or adjustable differential available
« variety of sensing element styles

A19 Series

®
®

Action on Increase

(ﬁl}'

+ unaffected by cross-ambient conditions of Temperature g8
Applications . : w
PP ] ) ) A19 Series
The A19 is sglta.ble fqr tempgratyre control in Terminal Arrangement for SPDT A19ABC-24
heating, ventilating, air conditioning, and
refrigeration.
Selection Charts
A19 Series 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)
A19ABA-40C 2 |SPST 3010100 (-34t0 38) [3to12(1.7t06.7) |3/8in.x4in., 6f. Cap. | WEL14A-602R | Screwdriver Slot | 140 (60)
Open Low
A19ABC-4C SPDT 50 to 130 (10 to 55) 31/2t0 14 (1.9t0 8) |3/8in.x 5in., 8 ft. Cap. WEL14A-603R | Knob 170 (77)
A19ABC-24C 3 |SPDT 3010100 (-34t038) |3to12(1.7t06.7) |3/8in.x4in., 8f. Cap. | WEL14A-602R | Convertible 140 (60)
A19ABC-36C SPDT -30 to 100 (-34 to 38) 3t012(1.7t0 6.7) 3/8in.x4in., 20 ft. Cap. | WEL14A-602R | Convertible 140 (60)
A19ABC-37C SPDT -30 to 100 (-34 to 38) 3t012 (1.7 t0 6.7) 3/8in.x 4 in., 10 ft. Cap. | WEL14A-602R | Screwdriver slot | 140 (60)
A19ABC-74C SPDT -30 to 100 (-34 to 38) 3t012 (1.7 t0 6.7) 3/8in.x 4 in., 6 ft. Cap. WEL14A-602R | Screwdriver slot | 140 (60)
Fixed Differential
A19AAF-12C  |SPDT [25t0225 (-4 10 107)  [31/2(1.9) [3/8in.x 3in., 10t Cap. | WEL14A-602R [ Screwdriver slot | 275 (135)
Fixed Differential (Case Compensated)
A19AAC-4C SPDT 0 to 80 (-18 to 27) 5(2.8) 3/8in.x 4 in., 6 ft. Cap. WEL14A-602R | Screwdriver slot | 140 (60)
A19AAD-12C |SPST -30 to 50 (-34 to 10) 21/2 (1.4) 3/8in.x 4 in., 7 ft. Cap. WEL14A-602R | Screwdriver slot | 140 (60)
Open Low
Fixed Differential (Close)
A19AAD-5C4 |SPST 30 to 50 (-1 to 10) 21/2 (1.4) 3/8in.x25/8in., WEL16A-601R | Screwdriver slot | 190 (88)
Open Low | (Bulk Milk Cooler) 6 ft. Cap.
A19AAF-20C SPDT -30 to 100 (-34 to 38) 21/2(1.4) 3/8in.x 4 in., 6 ft. Cap. WEL14A-602R | Screwdriver slot | 140 (60)
A19AAF-21C SPDT 40 to 90 (4 to 32) 11/2(0.8) 3/8in.x 5 3/4in., 6 ft. Cap| WEL14A-603R | Screwdriver slot | 140 (60)
Manual Reset
A19ACA-14C SPST -30 to 100 Manual Reset 3/8in. x4 in. WEL14A-602R | Screwdriver slot | 140 (60)
Open Low |(-34 to 38) 6 ft .Cap.
A19ACA-15C SPST -30 to 100 Manual Reset 3/8in. x4 in. WEL14A-602R | Screwdriver slot | 140 (60)
Open Low |(-34 to 38) 10 ft. Cap.
A19ADB-1C SPST 100 to 240 Manual Reset 3/8in.x 3 1/2in. WEL14A-602R  |Knob 290 (143)
Open High | (38 to 116) 6 ft. Cap.
A19ADN-1C SPST 100 to 240 Manual Reset 3/8in. x4 in. WEL14A-602R | Screwdriver slot {290 (143)
Open High | (38 to 116) 6 ft. Cap.

-

2. Replaces White-Rodgers 1609-101
3. Replaces White-Rodgers 1609-12, -13; Ranco 010-1408, -1409, - 1410, -1490, 060-110; Honeywell L6018C-1006, L6021A-1005, T675A-1011, -1508, -1516,

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

-1821, T4301A-1008, T6031A-1011, T6031A-1029
4. Case-Compensated

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson Controls office.
Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products. © 2009 Johnson Controls, Inc. www.johnsoncontrols.com
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Remote Bulb Control (Continued)

Selection Charts (Continued)
Replacement Parts

Code Number Description
CVR28A-617R Concealed adjustment cover
CVR28A-618R Visible scale cover
KNB20A-602R Replacement Knob Kit

Accessories

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

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

Technical Specifications
Electrical Ratings

Motor Ratings VAC 120 208 240
Wide Range — Adjustable Differential

AC Full Load A 16.0 9.2 8.0

AC Locked Rotor A 96.0 55.2 48.0

Non-Inductive A 22 A, 120 to 277 VAC

Pilot Duty — 125 VA, 24 to 600 VAC

Fixed Differential and Close Differential

AC Full Load A 6.0 34 3.0
AC Locked Rotor A 36.0 20.4 18.0
Non-Inductive A 10 A, 24 to 277 VAC

Pilot Duty — 125 VA, 24 to 277 VAC

Case Compensated — Fixed Differential

A19AAC-4
AC Full Load A 16.0 9.2 8.0
AC Locked Rotor A 96.0 55.2 48.0
Non-Inductive A T 22 A, 120 to 277 VAC
Pilot Duty — 125 VA, 24 to 600 VAC

A19AAD-12
AC Full Load A 6.0 34 3.0
AC Locked Rotor A 36.0 20.4 18.0
Non-Inductive A 10 A, 24 to 277 VAC

Pilot Duty — 125 VA, 24 to 277 VAC

Manual Reset

AC Full Load A 16.0 9.2 8.0
AC Locked Rotor A 96.0 55.2 48.0
Non-Inductive A 16.0 9.2 8.0

Pilot Duty — 125 VA, 24 to 600 VAC

1. SPST and N.O. contact of SPDT control;
SPDT N.C. contact- 16 amps 120 to 277 VAC

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson Controls office.
Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products. © 2009 Johnson Controls, Inc. www.johnsoncontrols.com
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Features

The 460’s universal range
from 190-480VAC, 50/60 Hz
provides the versatility
needed to handle global
applications.

Four adjustment pots
provide versatility for a
variety of applications.

Diagnostic LEDs indicate
trip status and provide
simple troubleshooting.

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

Single-phase conditions
are detected regardless of
regenerated voltages.

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

The Model 460 is designed to 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 microcontroller-based voltage and phase-sensing circuit 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 connected to a 190-240V, :
60Hz system, a 440-480V, 60Hz system, or a 380-416V, 50Hz system. :
An adjustment is provided to 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.

ii} SymCom..

Motor Protection & Controls Since 1974

THREE-PHASE ELECTRIC ! klv‘ :'
MOTOR PROTECTOR

Model 460

Three-Phase

Voltage Monitor

Engineered
Protection
Microcontroller
Based

Protects 3-Phase
Motors from:

* Loss of any phase
* Low voltage

* High voltage

* \oltage 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.
variable 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, SD 57702
(800) 843-8848 - (605) 348-5580 « FAX (605) 348-5685
www.symcominc.com ¢« email: sales@symcominc.com
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Surface Mount
2- #6 or #8 x 5/8 Screws

\j—| 650" |=—
SN J )
THREE-PHASE ELECTRIC ] 1® 2® ®3 DIN RAIL

MOTOR PROTECTOR . MOUNT

T
o

W R ;0 bl =

BB e
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Specifications otos o e o e
i ¥ Ml'f(])rgeeFl’ h4as6 eO 3.000" '
Operating Points Vol . 3:900
. oltage Monitor
Special Options
Specifications
3-Phase Line VoItage ............ccccooocvveeeen 190-480VAC R T aRRING L
(475-600VAC optional) SCREWS
(95-120VAC optional)
FreqUEeNCY....ccoiiiieeeeeeeee e 50*/60Hz
Low Voltage (% of setpoint)
STHD e 90% £1% FRONT VIEW
*Reset ..o 93% 1%
High Voltage (% of setpoint)
STHD o 110% £1%
PRESEL oo 107% +1%
Voltage Unbalance (NEMA)
STHID e 2-8% adjustable
*Reset Trip setting minus 1% (5 - 8%)
Trip setting minus .5% (2 - 4%)
Trip Delay Time o o o
*Low, High and Unbalanced Voltage 1-30 seconds adjustable =
+Single-Phasing Faults..........c.cccccevviincnn. 1 second fixed — | |  —
Restart Delay Time [ J
cAfter @ Fault ......ccoeveeieiee e 1-500 seconds adjustable BOTTOM VIEW
*After a Complete Power LOSS...........cccee.. 1-500 seconds adjustable
Output Contact Rating
f1-FOrM C e 10A General Purpose @ 240VAC
Pilot Duty 480VA @ 240VAC, B300
Power Consumption .........ccccceeeeinenennns 6 Watts (max.)
WeIGNE oo 14 oz. 2350
ENCIOSUIE .o Polycarbonate
Terminal Torque ...6 in.-Ibs.
WIT€ TYPE i Stranded or solid 12-20 AWG, one per terminal
Safety Marks
SUL UL508 @—
SCE IEC 60947-6-2 SIDE VIEW
Standards Passed
*Electrostatic Discharge (ESD) .................. IEC 1000-4-2, Level 3, 6kV contact, 8kV air & ~ -
*Radio Frequency Immunity, Radiated ......150 MHz, 10V/m H L1 § gg
*Fast Transient Burst ...........cccccoovevveciennnns IEC 1000-4-4, Level 3, 3.5kV input power & controls e L2 ( L §§
Surge 2 L3e =3
SEC o IEC 1000-4-5, Level 3, 4kV line-to-line; z L1 L2 L3
Level 4, 4kV line-to-ground . 2 sl
SANSHIEEE ...t C62.41 Surge and Ring Wave Compliance
to a level of 6kV line-to-line
*Hi-potential Test .........cccooiiiiiiiiiies Meets UL508 (2 x rated V +1000V for 1 minute)
Environmental T
Temperature Range..........cccooveereiiinneninn Ambient Operating: -20° to 70° C (-4° to 158°F) MODEL 460
Ambient Storage: -40° to 80° C (-40° to 176°F)
Class of Protection ..........ccccooeviiiiiicnnne. IP20, NEMA 1 (FINGER SAFE) J)_T_c‘)cuje
Relative Humidity.........ccoooveverinieiecienne. 10-95%, non-condensing per IEC 68-2-3 4
Special Options oLs
Manual Reset ........ccccoveviveiiiiiieiieceeee External momentary pushbutton required. M #
*Note: 50 Hz will increase all delay timers by 20% CONTROL POWER VANUAL  STOP START
24-240 VAC re
® o @ oFF Ml—‘
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 AUTO™ b OT CONTACT
against defects in material and workmanship for a period of two (2) years from the date of manufacture.
For complete infqrmation on warranty , liability, terms, returns, and cancellations, please refer to the SymCom
Terms and Conditions of Sale document. TYPICAL WIRING DIAGRAM

2880 North Plaza Drive * Rapid City, SD 57702
ym om,,,c (800) 843-8848 « (605) 348-5580 * FAX (605) 348-5685
M

otor Protection & Controls Since 1974 WWWSymCOm|nCCOm ° emall Sales@symc0m|nccom 10/05



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

Model SSH/ 11SH Optional Impeller,
METERs  FEET | Size (Tamano) 1 x 2-10 Impulsor Opcional
METROS  PIES | RPM 3500  Curve (Curva) CNO616R00 Impeller Standard
450 Code, |Dia., | HP Rating,
130k Cadigo del | Dia. |Estandar HP|
o N\IPSHR - FEET (PIES) Impulsor Potencia
400k A 10%/32" DIA. 30 A 10%;," 20

120 \

= B 9", 15
ES
Fi,\ 110 = 350 B 917/32|| C 91/3 15
IS D 8% 15
< 100|- :
S NOTE: Pump will pass a sphere
% 90 |- 300 29' to 4" diameter.
R . NOTA: La bomba pasara una
I 80| 43 EFF% esfera a '/s" didmetro.
< 250
2
g 70
=
Z 60 200 \
=
a
2 50| \
=
© 150 \ 20 HP
40 -
30k 100 N
NOTE: Not recommended for operation beyond printed H-Q curve. 15 HP
NOTA: No se recomienda para funcionamiento superior al
20 impreso en la curva H-Q.
500 25 50 75 100 125 150 175 US.GPM 200
L 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 m¥hr
CAPACITY (CAPACIDAD) (Q)
Model SSH / 4SH Size (Tamano) 1'/2 x 2'/>-6 Optional Impeller,
RPM 3500 Impulsor Opcional
METERS ~ FEET
vErros  pies | Curve (Curva) CNO488RO1 Impeller Standard
60 T T T T 1 Code, |Dia., | HP Rating,
5'NPSHg, - FEET (PIES) Codigo del| Dia. |Estandar HP)
A 6 DI 155 Impulsor Potencia
175 } L } S 4\\/ 70 - Iz;i A 64" 10
o 2
=0 [Bew — 73 65 B 6% | 1%
= | / A 7 ]
= - — / v C 6% 1'%
2 (BN ey 7 X/
S -C ‘6 /16 . // ~/ - ) /\ D 5% 5
s ErnaSeie Smh it IE .
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25 S ) HP
NOTE: Not recommended for operation beyond printed H-Q curve.
NOTA: No se recomienda para funcionamiento superior al
impreso en la curva H-Q.
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0 10 20 30 40 50 60 m¥hr
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@ GOULDS PUMPS

Wastewater Pumps
Dewatering, Effluent and Sewage

Installation and Operation Manual

Owner’s Information

Pump Model Number:

Pump Serial Number:

Control Model Number:

Dealer:

Dealer Phone No.

Date of Purchase:

Current Readings at Startup:

10 | 30 L12 12-3

Installation:

L3-1

Amps: Amps:

Volts: . Volts:

IM107R02
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SAFETY INSTRUCTIONS

TO AVOID SERIOUS OR FATAL PERSONAL INJURY

OR MAJOR PROPERTY DAMAGE, READ AND
AND ON PUMP.
THIS MANUAL IS INTENDED TO ASSIST IN THE
INSTALLATION AND OPERATION OF THIS UNIT AND
This is a SAFETY ALERT SYMBOL. When
you see this symbol on the pump or in the
manual, look for one of the following signal
personal injury or property damage.
PIOYITITY Warns of hazards that WILL cause serious
personal injury, death or major property
A\ WARNING| Warns of hazards that CAN cause serious
personal injury, death or major property
damage.
injury or property damage.
NOTICE: INDICATES SPECIAL INSTRUCTIONS
‘WHICH AREVERY IMPORTANT AND
THOROUGHLY REVIEW ALL INSTRUCTIONS AND
WARNINGS PRIOR TO PERFORMING ANY WORK
ON THIS PUMP.

FOLLOW ALL SAFETY INSTRUCTIONS IN MANUAL
MUST BE KEPT WITH THE PUMP.
words and be alert to the potential for
damage.
Warns of hazards that CAN cause personal
MUST BE FOLLOWED.
MAINTAIN ALL SAFETY DECALS.

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

qualified technician. Always follow the
National Electrical Code (NEC), or the Canadian Electrical
Code, as well as all local, state and provincial codes. Code
questions should be directed to your local electrical
inspector. Failure to follow electrical codes and OSHA
safety standards may result in personal injury or equipment
damage. Failure to follow manufacturer’s installation
instructions may result in electrical 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 pumps specifically Listed for Class 1, Division 1 are
allowable in hazardous liquids and where flammable gases
may exist. See specific pump catalog bulletins or pump
nameplate for all agency Listings.

A\ WARNING| Disconnect and lockout electrical power

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

All three phase (39) control panels for

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

PRE-INSTALLATION CHECKS

Open all cartons and inspect for shipping damage. Report
any damage to your supplier or shipping carrier
immediately.

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

Many of our sewage pumps are oil-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 check the seal housing oil 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 %5” (13mm) of the top. If low,
refill with an ASTM 150 turbine oil. Replace the plug.

Oil is available in 5 gallon cans through our distributors.
You can also source oil locally at motor repair shops.
Typical oil brands are: Shell Turbo 32, Sunoco Sunvis 932,
Texaco Regal R&O 32, Exxon Nuto 32 and Mobil DTE
Light.

Check 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 to
75 in. Ibs.

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.

LIFTING OF PUMP

AWARNING| DO NOT LIFT, CARRY OR HANG
° PUMP BY THE ELECTRICAL
N, CABLES. DAMAGE TO THE

} ELECTRICAL CABLES CAN CAUSE

SHOCK, BURNS OR DEATH.
Hazardous voltage

can shock, burn or
cause death.

Lift the pump with an adequately sized chain or cable attached
to the lifting eye bolt. DO NOT damage electrical and sensor
cables while raising and lowering unit.

OPTIONAL GUIDE RAIL
OR LIFT-OUT SYSTEM

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



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

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

PIPING

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

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

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

Important — Before pump installation. Drill a %6” (4.8mm)
relief hole in the discharge pipe. It should be located within
the wetwell, 2” (51mm) above the pump discharge but
below 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 bottom intake pump
could “air lock” and will not pump water even though the
impeller turns.

All piping must be adequately supported, so as not to impart
any piping strain or loads on the pump.

The pit access cover must be of sufficient size to allow for
inspection, maintenance and crane or hoist service.
WIRING OUNDING

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

AND GF

A Use only stranded copper wire to pump/motor and
ground. The ground wire must be at 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
Electrical 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 control damage, and
voids the warranty.

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

S < < O

4\ WARNING Select the correct type and NEMA grade
junction box for the application and
location. The junction box must insure
dry, safe wiring connections.

A\ WARNING]| Seal all controls from gases present which

may damage electrical components.

A FAILURE TO PERMANENTLY
HWAZNING GROUND THE PUMP, MOTOR AND
voltane | CONTROLS BEFORE CONNECTING

9 TO POWER CAN CAUSE SHOCK,
BURNS OR DEATH.
SELECTING

AND WIRING
PUMP CONTROL PANELS AND SWITC

FLOAT SWITCH TYPES

There are two basic float switch designs; single-action and
wide-angle. Single-action switches operate over a range of
15° so they open and close quickly. Wide-angle floats
operate over a 90° swing with the tether length between
the float body and the pivot point controlling the On-Off
range. The design determines how many floats are required
with different systems or controls.

oo
r[LJ

Floats may be normally open (NO) for pump down
applications or to empty a tank. Normally closed (NC)
switches are used to pump up or to 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 to job.

Suggested Rules to Follow:
All floats 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: set so the water
level is not 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 1% HP and under to operate for
1 minute minimum. Two (2) HP and larger pumps should
run a minimum of 2 minutes. Basin literature 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

Our 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 to
that control supplier or manufacturer. 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 control
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 liquid level
in the system so they can contact the appropriate service
personnel to investigate the situation.



SINGLE PHASE PUMPS

Single phase (19) pumps may be operated using a
piggyback or hard wired float switch, a contactor, or a
Simplex or Duplex control panel. See Figures 1, 2 and 5.

All 1/3 and 1/2 HP, 115 or 230 volt pumps, and some 3/4
and 1 HP pumps, are supplied with plug style power cords.
They may be plugged into piggyback float switches for
simple installations. It 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 5.

AWARNING| PLUG-CONNECTED UNITS MUST BE
— ©® CONNECTED TO A PROPERLY

? GROUNDED, GROUNDING TYPE

RECEPTACLE.

ON NON-PLUG UNITS, DO NOT
REMOVE CORD AND STRAIN RELIEF.
DO NOT CONNECT CONDUIT TO
PUMP.

Pumps with bare lead power cords can be hard-wired to a
float switch, wired to a 19 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 39 pump requires a 3 pole circuit
breaker/fused circuit, an across the line 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 quote requests may
be forwarded to Customer Service through any authorized
distributor.

Hazardous voltage
can shock, burnor
cause death.

Our “SES” Duplex panels feature a solid-state printed
circuit board design with standard high level alarm circuits.
Other standard features are: an auxiliary dry alarm contact
for signaling a remote alarm and float switch position
indicator lights. Our 39 panels have built-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 heat (high
temperature) sensors it is recommended that you use our
control panel with the appropriate options. The pump
sensors do not function without 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 circuit must be
connected to a control panel with an optional seal fail
relay. The panel must be special ordered with the seal fail
relay and alarm. There are also stand alone seal fail panels
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such as the A4-3 or A4-4 available as standard items. The
pumps can be identified by an extra control cable exiting
the motor cover. The cable contains two wires, a black
wire, connects to panel "terminal" going to "probe"; and a
white wire, connects to the panel "terminal" going to the
relay ground. Do not connect to the panel ground screw.
Follow the wiring instructions 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 thermostats (heat 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
white for the high temperature circuit. Connect the high
temperature (heat sensor) circuit to the panel terminal strip
as indicated on the panel drawing using the red and white
wires. The high temperature panel circuit is also an
optional item which you must specifically order when you
order your control panel. The high temperature circuit is
different from the Class 10 overloads which are always
required on three phase pumps. Follow the wiring
instructions supplied with the panel.

INSTALLATION

Connect the pump(s) to the guide rail pump adapters or to
the discharge piping. Slide rail bases should be anchored to
the wetwell 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
motors/impellers.

SUCTION WHILE CHECKING
-
. I [

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

Hazardous Machinery

Always verify correct 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 installing
the pump. Switch any two power leads to
reverse rotation.

Lower the pump(s) into the wetwell.

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

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

Piggyback Switch Operation — Plug the piggyback switch
into a dedicated grounded outlet and then plug the pump
into the switch. Test the pump by filling the wetwell until
the pump goes On. If the pumps run but 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.

Control Panel Operation — Fill the wetwell with clear
water.



Use the pump H-O-A (Hand-Off-Automatic) switches 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 Control Panel switch(es) in Automatic position and
thoroughly test the operation of the ON, OFF, and
Alarm floats by filling the wetwell with clear water.
Important: Failure to provide a Neutral from the power
supply to a 16, 230 volt Control Panel will not allow the
panel control circuit to operate. The Neutral is necessary
to complete the 115 volt control circuit.

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

cause. Operating the pump off the curve, i.e. with too
little head or with high or low voltage will increase
amperage. The motor will operate properly with voltage
not more than 10% above or below pump nameplate
ratings. Performance within this range will not
necessarily be the same as the published performance at
the exact rated nameplate frequency and voltage. Correct
the problem before proceeding. Three phase unbalance is
also a possible cause. See Three Phase Power Unbalance
and follow the instructions.

Reset the Alarm circuit, place pump switch(es) in the
Automatic position and Control Switch in ON position.
The system is now ready for automatic operation.

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

FLOAT SWITCH AND PANEL CHART

The purpose of this chart is to show the required switch
quantities and the function of each switch in a typical
wastewater system. The quantities required vary depending
on the switch type, single-action or wide-angle. Switch
quantities also vary by panel type: simplex with and
without alarms, and duplex with alarms.

Duplex Panels using single-action switches:
Three Float Panel Wiring

SW1 Bottom Pumps Off
SW2 Middle 1st Pump On
SW3 Top 2nd Pump & Alarm On

Four Float Panel Wiring @

SW1 Bottom Pumps Off
SW2 2nd 1st Pump On
SW3 3rd 2nd Pump On
SW4 Top Alarm On

Duplex Panels using wide-angle switches:
Three Float Panel Wiring

SW1 Bottom
SW2 Top

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

Four Float Panel Wiring

SwWi1 Bottom 1st Pump On/Both Off
SW2 Middle 2nd Pump On
SW3 Top Alarm On

Simplex Panel using single-action switches:

Simplex Panel with Alarm ©

SW1 Bottom Pump Off
SW2 Middle Pump On
SW3 Top Alarm On/Off
Simplex Panel with No Alarm

SW1 Bottom Pump Off
SW2 Top Pump On

Simplex Panel using wide-angle switches:

Simplex Panel with Alarm

SW1 Bottom Pump On/Off
SW2 Top Alarm On/Off
Simplex Panel with No Alarm

SW1 Pump On/Off

Discharge

_ L L L
T E

Inlet I:]:
Alarm SW3 —+ Igllgl

Pump On SW2 ———

Pump Off SW1 —

_%/i
[i—

Simplex ©®

H
Discharge

T ®

Inlet I:]:
Alarm SW4——%IIBI

Lag Pump On ———
SW3

Lead Pump On
SW2

W.
Pump Off _|
Swi1

Duplex @




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 to cause poor
performance, overload tripping or early motor failure due
to current unbalance.

Check the current in each of the three motor leads and
calculate 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 hook-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
T3 T1 T2
Example:

T3-R = 51 amps

T1-B = 46 amps

T2-W = 53 amps

Total = 150 amps

+ 3 =50 amps

— 46 = 4 amps

4+ 50 = .08 or 8%

INSULATION RESISTAIN

(@
I3

2+ 50 = .04 or4%

B. Divide the sum by three, yielding 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 result
by 100 to determine percent of unbalance.

Current unbalance should not exceed 5% at service
factor load or 10% at rated input load. If the unbalance
cannot be corrected by rolling leads, the source of the
unbalance must be located and corrected. 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

L2 L3 L1 L2 3

1 1 1 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%

Normal Ohm and Megohm 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)

1

Ohm Value Megohm Value

20 (or more)

0,000,000 (or more) 10 (or more)

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

New motor.

Motor in good condition.

Insulation damage, 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 DC output.
Readings may vary using a lower voltage ohmmeter, consult factory if readings are in question.

This table was reprinted through the courtesy of Franklin Electric.
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ENGINEERING DATZ

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

Pumpmaster and Pumpmaster Plus -

Hard Wired
% i Direct wire
Jjunction . v
box EE power|  installation
= o source for 120V
\ or 230V
I lications.
EE app
HEE
biack
E) p
§ cable
= white | onmector
e
UEE y
A =
Fig. 1

Double Float - Hard Wired

switch

Determining Pumping Range

gth (inches)
22

14 18

10

Tether Len

11
10

6
Pu
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TROUBLE SHOOTING

AWARNING

FAILURE TO DISCONNECT AND LOCKOUT ELECTRICAL
POWER BEFORE ATTEMPTING ANY SERVICE CAN CAUSE

Hazardous | §HOCK, BURNS OR DEATH.
voltage
SYMPTOM PROBABLE CAUSE RECOMMENDED ACTION
MOTOR NOT RUNNING  Motor thermal protector tripped. Allow motor to cool. Insure minimum pump

NOTE: If circuit breaker
“OPENS” 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 automatic control or
wiring is at fault. If pump
does not operate, see above.

Open circuit breaker or blown fuse.
Pump impeller binding or jammed.

Power cable is damaged.

Inadequate electrical connection
in control panel.

No neutral wire
connected to control panel.

Inadequate electrical connection
in control panel.

Defective liquid level switch.

Insufficient liquid level to
activate controls.

Liquid level cords tangled.

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,
motor bearings or shaft is damaged. Clear

debris from casing and impeller, consult with dealer.

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

Inspect control panel wiring. Call a qualified
electrician.

With switch disconnected, check continuity while
activating liquid level switch. Replace switch, as
required.

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

Untangle cords and insure free operation.

PUMP WILL NOT Liquid level cords tangled. Untangle cords and insure free operation.
TURN OFF
Pump is air locked. Shut off pump for approximately one minute, then
restart. Repeat until air lock clears. If air locking
persists in a system with a check valve, a 6" (4.8 mm)
hole may be drilled in the discharge pipe approximately
2" (51 mm) above the discharge connection.
Influent flow is matching pump’s Larger pump may be required.
discharge capacity.
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.
Improper voltage or wired Check pump rotation, voltage and wiring.
incorrectly. Consult 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 Inspect, readjust or replace as required.
or improperly positioned.
PUMP CYCLES Discharge check valve inoperative. Inspect, repair or replace as required.
CONSTANTLY

Sewage containment area too small.

Liquid level controls defective or
improperly positioned.

Influent excessive for this size
pump.

Consult with dealer.

Inspect, readjust or replace as required.

Consult with dealer.




@ GOULDS PUMPS

GOULDS PUMPS LIMITED WARRANTY
This warranty applies to all water systems pumps manufactured by Goulds Pumps.
Any part or parts found to be defective within the warranty period shall be replaced at no charge to the dealer during the warranty period. The warranty period shall exist for a
period of twelve (12) months from date of installation or eighteen (18) months from date of manufacture, whichever period is shorter.
A dealer who believes that a warranty claim exists must contact the authorized Goulds Pumps distributor from whom the pump was purchased and furnish complete details
regarding the claim. The distributor is authorized to adjust any warranty claims utilizing the Goulds Pumps Customer Service Department.
The warranty excludes:
(a) Labor, transportation and related costs incurred by the dealer;
(b) Reinstallation costs of repaired equipment;
() Reinstallation costs of replacement equipment;
(d) Consequential damages of any kind; and,
(e) Reimbursement for loss caused by interruption of service.
For purposes of this warranty, the following terms have these definitions:
(1) “Distributor” means any individual, partnership, corporation, association, or other legal relationship that stands between Goulds Pumps and the dealer in purchases,
consignments or contracts for sale of the subject pumps.
(2) “Dealer” means any individual, partnership, corporation, association, or other legal relationship which engages in the business of selling or leasing pumps to customers.
(3) “Customer” means any entity who buys or leases the subject pumps from a dealer. The “customer” may mean an individual, partnership, corporation, limited liability
company, association or other legal entity which may engage in any type of business.

THIS WARRANTY EXTENDS TO THE DEALER ONLY.

Goulds Pumps and the ITT Engineered Blocks Symbol are Gou IdS Pum ps

registered trademarks and tradenames of ITT Industries.

©2001 Goulds Pumps @ ITT Industries

Printed in U.S.A.
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Installation,
Operation and
Maintenance
Instructions

Owner’s Information

Please fill in data from your pump nameplate.
Warranty information is on page 28.

Pump Model:

Serial Number:

Dealer:

Dealer’s Phone Number:

Date of Purchase:

Installation Date:

IM084R02

Models
SSH-C and

SSH-F
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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 IS INTENDED TO ASSIST IN THE
INSTALLATION AND OPERATION OF THIS UNIT AND
MUST BE KEPT WITH THE PUMP.
This is 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
potential for personal injury or property
damage.

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

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

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

NOTICE: INDICATES SPECIAL INSTRUCTIONS

WHICH ARE VERY IMPORTANT AND
MUST BE FOLLOWED.

THOROUGHLY REVIEW ALL INSTRUCTIONS

AND WARNINGS PRIOR TO PERFORMING ANY

WORK ON THIS PUMP.

MAINTAIN ALL SAFETY DECALS.

UNIT NOT DESIGNED FOR USE
WITH HAZARDOUS LIQUIDS OR
FLAMMABLE GASES. THESE FLUIDS
MAY BE PRESENT IN
CONTAINMENT AREAS.

AWARNING

Hazardous fluids
can cause fire,
burns or death.

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
immediately.

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

ALWAYS DISCONNECT
AWARNING| £ B CTRICAL POWER WHEN
—-~__© HANDLING PUMP OR CONTROLS.

H

Hazardous voltage
can shock, burnor
cause death.

3. Motors must be wired for proper voltage (check name-
plate). Wire size must limit maximum 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 units
is sometimes built-in (Check nameplate). If no built-in
protection is provided, use a contactor with proper
overload. Fusing is permissible if properly fused.

5. Three-Phase: Provide three-leg protection with proper
size magnetic starter and thermal overloads.

6. Maximum Liquid Temperatures:
212°F (100°C) with standard seal.
250°F (120°C) with optional high-temperature seal.

7. Maximum allowable operating pressure: 230 PSI (15 bars).

®

Maximum number of starts per hour: 20, evenly distributed.
9. Regular Inspection and Maintenance will increase
service life. Base schedule on operating time.

2. Installation

1. Close-coupled units may be installed inclined or vertical.

ACAUTION] DO NOT INSTALL WITH MOTOR
4 cauTIoN BELOW PUMP. CONDENSATION
WILL BUILD UP IN MOTOR.

2. Locate pump as near liquid source as possible (below
level of liquid for automatic operation).

3. Protect from freezing or floods.
4. Allow adequate space for servicing and ventilation.

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

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

7. Place unit in position on wedges located at four points
(Two below 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 suction and discharge
flanges.

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

9. Tighten foundation bolts finger tight and build dam
around foundation. Pour grout under bedplate making
sure the areas under pump and motor feet 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).



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

W

Installation with pump above source of supply:

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

piping upwards from liquid source.

5.2. All joints must be airtight.

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

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

o

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

12. On frame-mounted units, tighten foundation, pump . -—
and driver hold-down bolts before connecting piping to 5. Discharge Piping

pump. 1. Arrangement must include a check valve located
13. Avoid unnecessary fittings. Select sizes to keep friction between a gate valve and the pump. The gate valve is
losses low. for regulation of capacity, or inspection of pump or
14. After completing piping, rotate unit by hand to check check valve.
for binding. Note: A screwdriver slot or flats are 2. If reducer is required, place between check valve and pump.

provided in end of motor shaft.

3. Alignment

AwARNING| PO NOT PLACE HANDS IN PUMP

1. No field alignment is necessary on close-coupled pumps. WHILE CHECKING MOTOR
2. Even though the pump-motor unit may have a factory ROTATION. TO DO SO WILL CAUSE
alignment, in transit this alignment could be disturbed SEVERE PERSONAL INJURY.

and must be checked prior to running.

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

Hazardous Machinery

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

Shim as required. 1. Pumps are right-hand rotation (Clockwise when viewed
5. Final alignment is achieved when parallel and angular from the driver end). Switch power on and off. Observe
requirements are achieved with both pump and motor shaft rotation. On frame-mounted units, check rotation
hold down bolts tight. before coupling pump to motor.
ALWAYS RECHECK BOTH 2. Single-Phase: Refer to wiring diagram on motor if
ALIGNMENTS AFTER MAKING rotation must be changed.
ADJUSTMENTS. 3. Three-Phase: Interchange any two power supply leads
6. Parallel misalignment exists when the shafts are not to change rotation.

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. 1. Before starting, pump must be primed (free of air and
7. Angular misalignment exists when the shafts are not suction pipe full of liquid) and discharge valve partially
parallel. Place dial indicator on one hub and rotate this open.

hub 360° while taking readings on the face of the other PUMPED LIQUID PROVIDES

hub. Angular alignment is achieved when Total LUBRICATION. IF PUMP IS RUN

Indicator Reading is .005" or less. DRY, ROTATING PARTS WILL SEIZE
AND MECHANICAL SEAL WILL BE

4. Suction Piping DAMAGED.
: . Make complete check after unit is run under operating

2
1. Low static lift and short, direct suction piping is conditions and temperature has stabilized. Check for
desired. For suction lift over 15 feet, consult pump expansion of piping. Check coupling alignment.
%Zl;]fg;’zl;.nce curve for Net Positive Suction Head 3. Do not operate at or near zero flow. Engrgy imparted
’ - ) to the liquid is converted into heat. Liquid may flash to
2. Suction pipe size must be at least equal to suction vapor. Rotating parts require liquid to prevent scoring
connection of pump. or seizing.

3. If larger pipe is used, an eccentric 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.



8. Maintenance

FAILURE TO DISCONNECT AND

AWARNING| | 5 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
lubrication procedure, refer to manufacturer’s instructions.

2. 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 relief fitting.

9. Disassembly

1. Always turn power off.

2. Drain system. Flush if necessary.

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

4. Remove casing bolts and pump hold-down bolts.

5. Remove motor and rotating element from casing.

6. Unscrew impeller bolt with a socket wrench. Do not
insert screwdriver between impeller vanes to prevent
rotation. It may be necessary to use a strap wrench
around the impeller if impacting the socket wrench will
not loosen the impeller bolt.

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 out 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 vicegrips.

10. Reassembly

. All parts should be cleaned before assembly.
. Refer to parts list to identify required replacement items.

1

2

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 only).

6. Check shaft for maximum runout of .005" TIR. Bearing
seats and lip seal areas must be smooth and free of
scratches or grooves. Replace if necessary (frame-mount
only).

7. All mechanical seal components must be in good
condition or leakage may result. Replacement of
complete 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-metal fit when pressing in the replacement.

9. If the impeller is removed, as for example to effect a
mechanical seal change, this 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 lubricant to ease
insertion.

11.S-Group - Install the mechanical seal spring retainer,
spring and rotary assembly 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.

NOTE: THE SHAFT SLEEVE O-RING AND IMPEL-
LER WASHER O-RING ARE ALMOST
IDENTICAL IN DIAMETER. BE SURE TO
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 rotary
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 retainer 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 S-Group (34" thread) to 17 Ib.ft. and
M-Group (%" thread) to 38 Ib.ft.



11. Troubleshooting

1. Motor 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 electrical connections.

2. Motor will not start, but generates noise and vibration:
2.1. Motor not 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. Pump has lost prime due to leaks in suction line.
3.3. Direction of rotation incorrect. See Rotation.
3.4. Head required is higher than that originally
specified. (Valve may be partially closed.)
3.5. Foot valve clogged.
3.6. Suction lift too high.
3.7. Suction pipe diameter too small.

4. Protection trips as unit starts:
4.1. Phase loss on three-phase supply.
4.2. Protection device may be defective.
4.3. Loose or broken electrical connections.
4.4. Check motor resistance and insulation to ground.

5. Protection device trips too often:
5.1. Protection may be set to a value lower than motor
full load.
5.2. Phase loss due to faulty contacts or supply cable.
5.3. Liquid is viscous or its specific gravity is too high.
5.4. Rubbing occurs between rotating and stationary parts.

6. Shaft spins with difficulty:
6.1. Check for obstructions in the motor or the pump.
6.2. Rubbing occurs between rotating and stationary parts.
6.3. Check bearings for proper conditions.

7. Pump vibrates, runs noisily, and flow rate is uneven:
7.1. Pump runs beyond rated capacity.
7.2. Pump or piping not properly secured.
7.3. Suction lift too high.
7.4. Suction pipe diameter too small.
7.5. Cavitation caused by insufficient liquid supply or
excessive suction losses.
7.6. Impeller blockage.

o]

. When stopped, unit turns slowly in the reverse direction:
8.1. Leaks on air locks in suction pipe.
8.2. Partial blockage in check valve.

9. In pressure boosting applications, the unit starts and
stops too often:
9.1. Pressure switch settings 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. Direction of rotation incorrect. See Rotation.



SSH-C Components

100 101

103

412A

/

199 422

383A
(M-GROUP
LOCATION)

178 108 370

408 412H126 371

383A
(S-GROUP
LOCATION)

184

383

MATERIALS OF CONSTRUCTION

Item Description Material
100 Casing

101 Impeller

103 Wear Ring AISI TYPE 316L
184 Seal Housing Stainless Steel
370 Socket Head Cap Screw

(Casing to Adapter)

408 Drain Plug — % NPT AISITYPE 316 SS
126 Shaft Sleeve 316 SS

178 Impeller Key Steel

422 Impeller Stud Steel

199 Impeller Washer 316 SS

108 Adapter Cast Iron ASTM A48CL20

Hex Head Cap Screw

3n (Adapter to Motor) Steel
412A 0-ring, impeller BUNA-N
412F 0-ring, shaft sleeve BUNA-N

513 0-Ring BUNA-N

Carbon/Ceramic
383 Mechanical Seal Part No. 10K13 Buna Elastomers
316 SS Metal Parts

383A Spring Retainer AlISI Type 316 SS

OPTIONAL MECHANICAL SEALS

John Crane Type 21 Mechanical Seals

Item I:\Ia: Rotary | Stationary | Elastomers I\;I::;I Intended Duty
10K19 Ni-Resist Hi-Temperature
383 | 10K25 Ni-Resist 316 Chemical
Options Carbon S
10627 Tungsten Hi-Temperature
Carbide Mild Abrasive




SSH-F Components

370 184

383 108 228

e

103 199 422 408{\178412F126 370B 123 168 112 136 122

383A
(M-GROUP
LOCATION)

383A
(S-GROUP
LOCATION)

MATERIALS OF CONSTRUCTION

Item Description Material
100 | Casing
101 | Impeller
103 | Wear Ring AISI TYPE 316L
184 | Seal Housing Stainless Steel
370 | Socket Head Cap Screw
- 408 | Drain plug — % NPT AISI TYPE 316 SS
E 126 | Shaft Sleeve 316 SS
é. 178 | Impeller Key Steel
S 422 | Impeller Stud Steel
'UEJ 199 | Impeller Washer 316 SS
e 412A | O-ring, impeller BUNA-N
& | 412F | O-ring, shaft sleeve BUNA-N
513 | O-Ring BUNA-N
Mechanical Seal Carbon/Ceramic
383 | Standard Part BUNA-N Elastomers
No. 10K13 316 SS Metal Parts
383A | Spring Retainer AISI Type 316SS
108 | Adapter
228 | Bearing Frame Cast Iron ASTM A48 CL20
134 | Bearing Cover
£ | 122 | Pump Shaft
2 168 Ball Bearing (Inboard)
2 | 112 | Ball Bearing (Outboard)
g 136 | Retaining Ring
2 | 370B | HexHead Cap Screw Steel
s (Adapter to Bearing Frame)
5 370C | Hex Head Cap Screw
g (Bearing Frame to Cover)
* 7333A | Lip Seal BUNA-N
193 | Grease Fitting Steel
123 | V-Ring Deflector BUNA-N

OPTIONAL MECHANICAL SEALS

John Crane Type 21 Mechanical Seals

Part . Metal
Item No. | Rotary Stationary | Elastomers Parts Intended Duty
10K19 Ni-Resist Hi-Temperature
383 | 10K25 Ni-Resist Viton 316 Chemical
- Carbon ;
Options 1007 Tungsten SS | Hi-Temperature
Carbide Mild Abrasive




SSH S-Group — Engineering Data, Informacion Técnica, Données techniques — SSH, groupe S

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

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

DISCHARGE cp <37 C MAX.
AB s . SPACER COUPLING
WA, DESCARGA Y1 3% ACOPLE DEL ESPACIADOR;
T T C——— ACCOUPL. A PIECE D'ECART.
PRIME PLUG,~ , } <3 COUPLING GUARD, GUARDA ACOPLE;
5 PON DE PURGA, BOUCHON D'AMORCAGE b 11251,125 / CARTER b"ACCOUPL.
4) HOLES
SUCTION ‘ h £ SINGLE PHASE ONLY, | ) @ %DIA
9 O SUCCION B \ \ SOLO UNIFASICOS; sUIA.
ASPIRATION \ - ! MONOPHASE SEULEMENT p (4 AGUJEROS
T/ - Ry T *T - = - - - P MAX %DIA;
O (o DC pp B 4TROUS, DIAM. : %
MAX. KEYWAY s x % ) |
| el HD | | I | CHAVETERO Yix i |~ P————— "/
; =1 f — FT-—————-——- LOGEMENTDE ~"=—========~--- -~ il
| | HG CLAVETTE, % x i
DRAIN PLUG, TAPON DE DRENAJE vy ! ‘
BOUCHON DE VIDANGE ; [
«— HE—— HE — %" GAS THREAD; _ HL ‘ HF N s
UNIISO 228/1;
HA %, PAS DU GAZ HB
(UNI'ISO 228/1)
Dimensions and Weights — Determined by Pump, Dimension “HL” Determined ';‘%Esjm < <hioned i vercal discharce
Dimensiones y Pesos - Determinados por la Bomba; Dir:z:sl;(;?)p"la-lrljg 3:;’:}:;;3 ada pbsh'\gn. !\;ay bep Fr)otated in 90° incremegms.
Dimensions et poids - pompe Tighten % — 16 casing bolts to 12 ft./Ibs. torque.
la bo.mba y el motor, 2. Dimensions in inches.
Dimensions HL 3. Motor dimensions may vary with
- pompe et plaque de base | motor manufacturer.
Motor Frame Size, 4. Not to be used for construction purposes.
Tamanio del bastidor del motor, I7VOTT25-' s bomh . o
. - d t . loqas las bombas transporta as en posicion ae
Pump, Suct!gn Discharge DC Ma,x" Wt. (Ib's ) Carcasse de moteur descarga vertical. Pueden rotarse en aumentos de
Bomba, Succion ®|Descarga @ | CP | DCMax.| DD | X | Y | Peso _(Ilb.) 143/(183/| 213/ 1254112841 900 pretar % 16 tomillos de carcasa a
Pompe Aspir. Refoul. DC max. Poids 1145|184 215 256|286 | 12 pies/iibras potencia.
9SH 1X2-6 . 5 &4 | 6% " 56 otk y ” 2. Las dimensiones en pulgadas.
16% 3% ( Tk 3% 3. Las dimensiones puede que varfen
10SH 1X2-8 2 1 5% 5% | 1% 64 con los fabricantes..
11SH | 1X2-10 17| 6% | 6% | 8% 86 10 8, 4%, 4. No para propésitos de construccion.
4SH | 12 X 2%-6 . 16" 5 &4 | 6% | 3% 57 9% T 4 NOTA:
7SH | 1% X 2'5—8 » 1 % | 5% . 66 (7) L'or/'f{c/e (tie refou:jmgegg est9%r£e/;té ver/s le haut.
2 8 n peut le tourner ae en . Jerrer les vis
5SH 2X2-6 2 " 5 &% 4 57 10 81 4 % - 16 du corps de pompe a 12 Ibfpi.
8SH 2X2/-8 6 sy | 715 68 2 Les dimensions sont en pouces, et le poids,en
6SH | 2/5X3-6 3 2% T 59 hres. .
. . . . @ For use with ANSI class 150 mating flanges i;,if gé/rgﬁn/??:éf;/sfpo'ds d moteur peuvent
Available Motor and Bedplate Dimensions and Weights, Para usar con bridas que casan ANSI clase 150. 4. Ne pas utiliser les dimensions pour la construction

Pesos y Dimensiones Disponibles de la Fundacion y del Motor A utiliser avec des contre-brides ANS], classe 150. i elles ne sont pas certfides & cette effet
Dimensions et poids - moteur et plaque de base

Motor HP @ 3500 RPM, HP @ 1750 RPM, | c P W Bedplate Data, Datos de la Fundacion, Plaque de base
Frame, HP a 3500 RPM, HP a 1750 RPM, t otor T Bearig
Armazon hp a 3 500 trimin hp & 1750 trimin Max,| Max.,| Max, | Max, WE. | chim, |Frame Shim
del AB C P Peso (Ibs.), | plancha | Plancha
Motor. | SinglePhase, | Three Phase, Single Phase, Three Phase, | Max.,| Max., | Max., | Max., |HA |HB | HD* | HE | HF | HG | HP* Peso |de relleno di?brilslteiggr
Carcassle Monofésicos, 1@| Trifasicos, 3@ |Monofasicos, 1@ Trifasicos, 3 @ AB C P Poids (Iibr'as), dg; z?:r delc §‘,’£’Z§”’
de moteur, ODP | TEFC | ODP | TEFC | ODP | TEFC | ODP | TEFC | Max.| max. | max. | max. Poids moteur | palier

1437 1 1 1 1 P
1 1 1 1 1
1457 2 2 [2orou3 2 1% 1% Vorou21%orou? 14% 53 10128 8 |3%l2al2%] % | 48 % B
182T 3 3 5 3 2 2 3 3 574 16% 4 74
184T 5 5 7' 5 |3orouly 3 5 3 18% 95
1

2131 10 | 77 7% o g% 0 g 31| gu au|29 31 65| - | -
2157 15 10 19% 136

5
241 20 | 15 1o FEZ g3 1288 Ly3 g | gy |sul3syl 4 Mol - |
256T 25 20 23% 264 %

7
28475 0 | 2 12% P2 qs 132 Lyl aa| 0% | 5%|d0%| 3% 124 — | 1
286TS 40 30 26% 432

Dimensions and weights vary with manufacturers. Dimensions in inches and weights in Ibs.
“HP" Dimensions at motor end only.
*"HD" Dimension for 254T/256T motor frame on 1 x 2-10 only is 11"; A %" motor shim and a 1%" bearing frame shim are required.

Dimensiones y pesos varian con los fabricantes. Dimensiones en pulgadas y pesos en libras.
Dimensiones “HP" solo en el extremo del motor.
* La dimensién “HD" para el bastidor del motor 254T/256T de 1 x 2 - 10 es sélo 11", se requieren una cufia del motor de %"y una cuia del bastidor de apoyo de 1%

ODP = carcasse abritée (@ ouvertures de ventilation protégées) ; TEFC = carcasse fermée autoventilée.
*Dimensions HP a I'extrémité du moteur seulement. La dimension HD pour la carcasse 254T ou 256T, version 1X2-10 seulement, est de 11 po , une cale de moteur de %: po et une cale de
palier de 1% po sont requises.
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SSH S-Group Close Coupled — Dimensions and Weights, SSH Acople Cerrado — Dimensiones y Pesos,

Dimensions et poids — SSH montée sur moteur, groupe S

(All dimensions in inches and weights in Ibs. Do not use for construction purposes.)
(Todas las dimensiones en pulgadas y pesos en libras. No usar para propdsitos de construccion.)

DISCHARGE
< ABMAX DESCARGA
; REFOULEMENT
| PRIME PLUG 7T
5 | TAPON DEPURGA, BOUCHON D’AMORCAGE
|
: X
SUCTION
O () o © SUCCION
ASPIRATION
N T 11
O y g P DC pp
MAX.
- )
(] [¢) Iy l
I

CP MAX.

]

P
77777T7777777 %MAX.

_I_/—Mr—/——

T~

1 N 1
| | H-(4) HOLES
e A L : b=l | s
F A 1 3" GAS THREAD B H (4 TROUS)
BOUCHON DE VIDANGE UNIISO 228/1
%, PAS DU GAZ
(UNI'1SO 228/1)
NOTE:

@ For use with ANSI class 150 mating flanges.
Para usar con bridas que casan ANSI clase 150.
A utiliser avec des contre-brides ANSI, classe 150.

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

Motor Frame Selections,

1. Pumps shipped in vertical discharge as standard. For

Dimensions “L" Determined by Pump and Motor, Dimensiones “L" Determinadas por la Bomba y el Motor, other orientations, remove casing bolts, rotate
Dimensions L - pompe et moteur discharge to desired position, and tighten %— 16
150 Ib. Flange, | cp | DC bolts to 12 ft./Ibs., 76— 14 bolts to 20 ft./Ibs.
Pump Brida de 150Tib., | Max..| Max. Motor Frame Size, WE. | 2 ALL dimensions ininches.
Bomba,  |Bride, 150 Ibjpo* | cp”| pC" Tamario del Armazén del Motor, (Ibs.), | 3. Motor dimensions may vary with motor
Pompe Suct. | Disch. |Méx.,| Méx, | DD | X 'Y Carcasse de moteur Pesos | manufacturer.
Succ. @ | Desc. ®| CP DC (libras),| 4. Not for construction purposes.
Aspir. | Refoul. | max. | max. 143/145 | 182/184 | 213/215 | 254/256 | Poids ’;’fiTAZ} i p /
. Las bombas se transportaran en descarga vertica
BH| 1x2-6 25% 5 4%: 6% 3% 9% 10% 1% B 24 como estandar. Para otras orientaciones, retirar los
10SH| 1x2-8 2 1 5% 5% | 1% 32 tornillos de la carcasa, rotar la descarga a la posicién
T1SH[ 1x2-10 2% | 6% | 6% | 8% | 4 10% 1% 12% 12% 54 gesea;fjty a;;/fefar Z/ez) - ?6/7Zm/‘//os a 12 pies/libras,
s — 14 tornillos a 20 pies/libras.
ASH 1o x 22~ 6 1% 257, > 4% | 6%k | 3% 9% 10% 1% — 25 2. TODAS las dimensiones en pulgadas.
TSH1x 2% —§ 2, 5 | 5% | Tk 34 | 3. Las dimensiones puede que varien con
55H[2x2%—6 5 44 | 6% 25 los fabricantes.
8SH|2x2% -8 2 27% 4 10% 1% 12% 12% 36 4. No para propdsitos de construccion.
6 &4 | 7% NOTA :
1 _ 1 :
6oH[2/x3-6] 3 2% 2 1. L'orifice de refoulement est orienté vers le haut. Pour

['orienter autrement, enlever les vis de fixation du
corps de pompe, placer ['orifice dans le sens voulu,
puis reposer et serrer les vis ¥ - 16 a 12 Ibf-pi et s -
14.a 20 Ibf-pi.

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

3. Les dimensions et le poids du moteur peuvent varier
selon le fabricant.

4. Ne pas utiliser les dimensions pour la construction si
elles ne sont pas certifiées a cette effet,

Selecciones del Armazon del Motor,
Choix de carcasses de moteur

D!-eln Mo(}gr ;Nt- Motor Motor Horsepower, Potencia del Motor, Puissance (hp)
ia., S.
arame, | e o e E e H BN ecs wotor At:;";gh 3500 RPM, 3500 RPM, 3 500 trimin | 1750 RPM, 1750 RPM, 1750 trimin
Calfgi::n' Diam., P maa))(('.' (lib.), del Motor, | 19, Monofasicos | 3@, Trifasicos | 10, Monofasicos | 3@, Trifasicos
(digm ) Poids du Carcasse 10 30 10 30
— - : ’"‘;“1‘*”’ ODP | TEFC | ODP | TEFC | ODP | TEFC | ODP | TEFC
6% | 5% | 6 | 3% | 2% i Yo | " 6% 143]M - - - - - - 1 1
145)M 2/ 57 145M | 2 2 23 2 1w 1% | w2 [ s
182JM 2, 77
8% | 5% | 6% | 4% | 3% 4 Yis 7% 182]JM 3 3 5 3 2 2-3 3 3
184JM %, 5 97 184JM 5 5 7% 5 3 - 5 5
213IM 122 23M | 7% | - 10 | 7% 5 - 7% | 7%
9% | 7% | 8 |5 | 4V . 9%
215M R SR ’ 155 25M | 10 | - 15 10415 | — - - -
2547CZ 9% 4% 265 25417 | - - 20 - - - - -
1M%| 9 6% | 5 Yo | V| 11V
256TCZ ) nv " s |4 30 25672 | - _ 25 | 2025 | - _ _ _

ODP = carcasse abritée (a ouvertures de ventilation protégées) ,;
TEFC = carcasse fermée autoventilée.




SSH S-Group Frame-Mounted — Dimensions and Weights, SSH Armazén Montado — Dimensiones y

Pesos, Dimensions et poids — SSH montée sur palier, groupe S
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