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SECTION 11211
PACKAGED PUMP STATION

PART 1 - GENERAL
1.1. DESCRIFPTION

A. Scope

1. Fumish and install one (1) prefabricated, skid mounted, fully automated,
packaged pump station to supply the non-potable water system

2. Pump station to be furnished complete with all equipment, instruments and

appurtenances specified herein or required to provide a complete and

satisfactory pumping installation

Pump speeds to be automatically controlled by VFD

Provide manufacturer's field services

Furnish and deliver spare parts

Prepare and deliver operation and maintenance manuals
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B. Additional Requirements Specified Elsewhere

1. Section 01010: Summary of Work

2. Section 01340: Shop Drawings, Product Data and Samples
3. Section 01400: Quality Conirol

4, Section 01600: Materials and Equipment .

5. Section 01730: Operating and Maintenance Data

C. Related Requirements Specified Elsewhere

Section 02615:; Ductile Iron Pipe

Section 02617: Steel Pipe

Section 02641. Valves and Accessories

Section 03600: Grout

Section 05501: Anchor Bolts and Drilled-In Anchors
Section 09900: Painting

Division 13:; Special Construction

Section 15075; Basket Strainer

Division 16: Electrical
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1.2, QUALITY ASSURANCE
A, Source Quality Control
J/ 1. Al equipment and accessories in the packaged pump station shall be furnished
by or through a single manufacturer or supplier experienced in the fabrication of

this type of equipment who shall be responsible for the design, coordination and
functioning of the complete packaged pumping system
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m A Experienced in manufacture of this equipment ,
a. Manufacturer of the pumping system shall have been in the business of

manufacturing pumping systems for at least 10 years.
b. Manufacturer shall demonstrate ability to provide equipment support after
installation consisting of the following services: '
1} Telephone support
2) Startup services including installation oversight and operator training
3) On-site service for equipment and process troubleshooting and
repair

B. Design Basis

/.. BoosterpaQ® Hydro MPC-E, Grundfos Pump Corporation, Olathe, Kansas
2. Orequivalent

3. Equivalent products of other manufacturers may be accepted subject fo

compliance with design, function, materials and performance of the specified

items
C. Reference Standards

Hydraulic Institute Standards

- ANSI — American National Standards Institute
ASTM - American Society for Testing and Materials
IEEE — Institute of Electrical and Electronics Engineers
NEMA — National Electrical Manufacturers Association
NEC - National Electrical Code
ISQ - International Standards Organization
UL = Underwriters Laboratories, Inc.

ONDOTRON

1.3. SUBMITTALS
A. In accordance with Section 01340
w/B. Shop Drawings and Product Data

1. Complete fabrication, assembly, foundation and installation drawings, together -
with detailed specifications, wiring diagrams, schematics, control narratives
including detailed sequence of operation, pump performance curves and data
covering material used, parts, devices, and other accessories forming a part of

. the complete packaged pump station furnished ’

.1/ 2. Submit sufficient data to verify compliance with these specifications and 1o
iliustrate construction and assembly of the products

. Pumps
. Name of manufacturer

Type and model

Rotative speed, minimum and maximum
Size of suction nozzle

Size of discharge nozzle

Type of bearings and lubrication

Type of coupling and assembly details

@mepoUp
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(T\) | /h/ Accessories

Dimensions

Net weight of pump only

Net weight of pump skid assembly with-complete equipment package
Complete performance curves showing capacity versus head, NPSH
reguired, pump anhd overall efficiency, and brake horsepower -
Data on shop painting

M chanical seals

a. Name of manufacturer

b. Type and model

c. Materials of construction

Motors

Name of manufacturer

Type and model

Rated size of motor (hp)

Motor service factor

Type of bearings and lubrication

Temperature rating

Full load rotative speed

Net weight

Efficiency at full ioad and rated pumping conditions

Full load current

Locked rotor current

Suitability for operation with variable frequency drive; confirm induction

N
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’( / rating/suitability
(ﬂ O Data on shop coatings and painting
et — 7. List of spare pa QIR TNCILN
'7 TR
| | Riservecd ~1/23

@'V . Certificate of Compliance

1. The coordinating manufacturer or supplier shall verify in writing the following
« a. Each system component is compatible with all other components of the
. system
/b, Al equipment and materials are appropriate for the intended service
conditions
i/ ¢ All pipe sizes are appropriate
.'/‘ d. All devices necessary for a properly functioning system have been provided
/ All equipment and materials comply with these specifications with any
exceptions noted
Pumps have been properly instalied and are operating within specification

" tolerances
] / g. Alltests have been performed with satisfactory results _
1} Refer to Paragraph 3.1 for factory testing requirements

D. Operation and Maintenance Manuals in accordance with Section 01730

1. Complete detailed instructions shall be provided for changing the operating
parameters of the station. The instructions shall inciude directions for making
the changes and for calibrating and adjusting the equipment after the parameter
change

o
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13. The controller shall be capable of storing a minimum of 10 alarm instances in
memory. All alarm instances shall be fime and date stamped for recording

14. The controlier shall be provided with the following minimum pilot and control
devices
a. Individual pump run lights: Green
b. Individuai pump fault lights: Red
c. Individual pump hour meter/run time meter
d. System power indicating light: White

2.10. SEQUENCE OF OPERATION

A. The system and controller shall be designed to operate the variable speed pumps to
maintain the desired control parameter setpoint, which is system discharge
pressure. The controller shall receive an analog signal from the pressure transducer
installed on the discharge manifold piping which indicates actual system discharge
pressure. As system flow demand changes, the controller will automiatically adjust
pump speeds to maintain the system discharge pressure setpoint.

B. When flow demand increases, the operating pump(s) speed will be increased. When
the operating pump(s) reaches full speed, an additional pump will be started and will
increase in speed until the system discharge pressure sefpoint is achieved. When
the actual sysitem discharge pressure is egual to the setpo:nt value, all pumps in
operation shall maintain current speed settings.

C. As flow demand decreases, the operating pump(s) speed shall be reduced to
maintain the system discharge pressure setpoint. If the actual system discharge
pressure remains above the setpoint with multiple pumps operating, the system will
switch off pumps sequentially as fewer pumps are required to maintain the system
sefpoint.

D. The system controller shall be capable of switching pumps on and off automatically
fo satisfy the system demand based on the discharge pressure and programmed
setpoint. Al pumps in the system shall alternate automatically in their sequence
based on demand events (On/Off), time interval or fault event. If the fiow demand is
continuous and a pump shutdown does not occur, the system controller shall have
the capabilty to alternate the operating sequencing of the pumps at a field
adjustable time interval. This time interval shall be a minimum of 24 hours and a
maximum of one week,

E. The sysiem controller shall be provided with a low flow stop function. During periods
of low-flow or zero-flow, the controller shall be capable of stopping the operating
pump. A low flow condition may be triggered by a separate flow swiich signal or
through an adjustable pump siop speed initially set at 60% of full speed and an
adjustable stop pump timer initially set at 10 seconds. The pump shall remain off
until the discharge pressure drops to the start pressure point. The restart of the
system following a low flow shutdown shall be automatic. e

2.11. SPARE PARTS

The following spare parts shall be furnished for each pump
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1. One set of gaskets

2. One set of wearing rings

3. One mechanical seal assembly

4, One complete set of pump bearings

212, PAINTING AND COATINGS

A

E

All surfaces to be painted or coated except

Stainless steel
Aluminum
Galvanized

Nickel or chromium
Rubber and plastic

Ghwpa

All surfaces to receive prime, intermediate and/or finish painting or coating at the
factory

~ Surface Preparation

1. Non-immersion service: Sieel Structures Painting Council (SSPC) — SP6
Commercial Blast Cleaning

2. Immersion service: Steel Structures Painting Council (SSPC) — SP10 Near
White Blast Cleaning

Painting or Coating System

1. Manufacturer's standard epoxy coating system, Tnemec Series N69 or
eguivaient

2. Use only mercury-free, lead-freg, fume-proof paint or coatings

3. Paint or coatings must be suitable for wet environments

Refer to Section 01600 for additional requirements

PART 3 - EXECUTION

3.1. FACTORY TESTING

A. All factory testing shall be performed on the complete assembled package pump

station by the manufacturer or supplier in factory controlied condmons
Perform all manufacturer's standard battery of tests

Operate station through control scenarios that run all pumps sequentially through

increasing demand, then turn off pumps sequentially through decreasing demand to

ensure proper speed variation and on/off cycling of pumps

1. Repeat test cycling through control scenarios & minimum of three (3) times
2. Minimum total run time for each test cycling of 30 minutes

P 11211-13 Date of Issue: March 30, 2012




SUBMITTAL

LOCATION: foisatis, CO

CUSTOMER: Weaver Construction Management
ENGINEER: GMS .

TYPE: Above Grade Water Booster

DATE: July 12, 2012

SERIAL: 7646

This equipment is designed to operate on 3 phase, 60 hertz, 277/480 volt, 4
wire electrical service. Please indicate if this is correct. Please verify that
the utility service to this station is amps.

Approved By:

Date:




PLEASE NOTE

The enclosed material, being submitted for your approval, was prep ared with
our best interpretation of the contract plans and specifications.

Without an approval of this submittal, USEMCO cannot order the equipment
used in this station. If it can be at all avoided, we urge you not to request a
resubmittal. USEMCO can do the best job of providing a timely delivery of
this station if we are able to proceed with ordering of equipment. If this
submittal cannot be approved in its entirety, then the explicit approval of
certain equipment with long lead times is needed. The items with the longest
lead times are: pumps & motors, valves, flowmeters, gas detectors, alr
conditioners, telemetry items and other electrical equipment. The explicit
approval can be written in the returned submittal or by a letter. Return one
copy of the submittal.

Your cooperation in this matter is sincerely appreciated.




#7646

GENERAL
Presented herein is descriptive information for your review detailing the
station to be fabricated by USEMCO for the job indicated.

This station will be fabricated of highest quality materials to meet the
requirements specified. The station shall be wired internally with provision
for all necessary field wiring to complete the installation. A factory test of
the unit will be made to insure proper operation.

PROTECTIVE COATINGS

All mill scale, rust, weld flux, or other foreign matter shall be removed from
all steel surfaces by shot blasting. Protective coatings of the epoxy type shall
be applied to all exterior surfaces in accordance with the Metal Coating
System Bill of Material. A touch-up kit shall be provided for the coating
materials.




Tountan CO.
Job #7646
Description of Operation

This water booster pump skid contains four vertical multistage pumps with
space provided for a future fifth pump. All pumps are operated from variable
frequency drives (VFD) to maintain a constant discharge pressure. The
electrical control panel will ship loose for mounting and interconnection by
others.

The pump station controls operate the four pumps with the use of a H2Pro
controller, a discharge pressure transmitter, a suction pressure switch, and a
color touch screen operator interface panel. The H2Pro interfaces with the
pump motors VFD using analog signals. The controls are designed to start the
lead pump when the higher elevated distribution system pressure drops below
an operator entered discharge pressure set point. The controls will
automatically adjust the output speed of the pump to maintain a preset
constant discharge pressure from the station. If required, the lag pump will be
started and run in parallel with the lead pump. If the lead pump and lag pump
running do not fulfill the system demands, the third pump will be started and
run in parallel with the other two. If the lead pump, lag pump, and lag 2 pump
running do not falfill the system demands, the fourth pump will be started and
run with the other three. Provision will be made to start the future fifth pump if
the other four cannot maintain the required discharge pressure. A selector
switch has been provided on the touch screen to select the lead pump or
alternate automatically. When the system demands are met the pumps will be
stopped in the reverse order that they were started.

A hand-off-automatic selector switch is provided for each pump. In the hand
position the pump can be started, stopped and the pumps may be manually
speed controlled from the VFD panel. In the off position the pump will be
stopped. In the automatic position the pump will operate from the commands
received from the H2Pro controller.

' The color display on the touch screen operator interface panel provides status
indicators, alarm lights, and control switches with graphics drawn on the
screen. Elapsed time meters for each pump are also included on the operator
interface panel.

A selectable pump alternating sequence is provided for the pumps through the
operator interface panel. A pump may be sequenced to the opposite pump at
the end of each pumping cycle. A pump may be alternated to the opposite
pump every 24 hours, or one of the pumps may be designated on every cycle if
this is desired.

A low discharge pressure set point is provided to indicate an alarm if a
sustained low discharge pressure is sensed. An alarm indicator on the operator
interface panel will signal the low discharge pressure condition.




A low suction pressure switch has been included to shut down the pumps on
an alarm condition. An alarm indicator on the comtrol panel will signal the
alarm condition. Pumps will resume operation when the suction pressure rises
above the restore pressure switch setting.

Tf a called pump should fail to operate within the set time, the next pump will
run in its place on each successive call. After the problem has been corrected
and the pump failure manually reset, the pump will return to operation in its
normal sequence.

Telemetry dry contacts are provided for low suction, high discharge, low
discharge, pump fail, common alarm, and transducer fail.




MECHANICAL NOTES PAGE
Job #7646

4 Copies of Operation & Maintenance Manuals

EQUIPMENT TO BE INSTALLED BY OTHERS

1 each — Pressure Relief Valve 3”
1 each — Hydro-pneumatic Tank, 53 gallon

TOUCH-UP PAINT:

2 Pints Epoxy Finish Coat

SPARE PARTS:

4 Sets — Pump Gaskets (O-Rings)
4 each — Mechanical Seal Assembly

Please Note: Grunsdfos CR15-5 do not have wear rings; the pump
bearings are incorporated into the mechanical seal assemblies.

Revised 7/23/12
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CORROSION PROTECTION DATA SHEET
#7646

Shot blast all steel surfaces to SSPC-SP10 for near white blasting.
METAL COATING:
Apply two coats epoxy finish, 8 mils each, total 6 mils dry.
Manufacturer: Tnemec
Product: Series N69

NOTE: USEMCO's standard color for Tnemec Series N69 is Seahorse
YB25. Other colors are available at an additional cost.

Interior of piping fusion bonded epoxy coated per AWWA C218 with
IF1947T by Valspar.
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GEHERIC DESCRIFTION
COMMOR USAGE

COLORS

HHISH
SPECHAL QIALIFICATIONS

PERFORMANCE CRITERA

TOPCOATS

STEEL

PRIMED STEEL

GALVARIZED STEELE
HOR-FERROLS METL

CAST/DUCTILE IRON
CONCRETE

0]

PAINTED SURFACES

ML SURFACES

VOIUME SOLImS*
RECOMMENTIER BFT

(LIRING THAE AT 5 MILS DFY
Without 44700 Accelertor

VOLATILE ORGAMC
CouPaUNDS*

HAPS

THEORETICAL COVERAGE*
HIBBER OF COMPONENTS
FACRAGING

I areas requiring less than 100 grams/fiite. YOC, please refer o the Series 189 dato sheet.

Polyamidoamine Epoxy

An advanced generation epoxy for protection and finishing of steel and concrete. It has excellent resis-
tance to abrasion and is suitable for immersion as well 45 chemical contact exposure, Contact your lacal
Tnemec representztive for a list of chemiceals. This product can also be used for Ening storage tanks that
contain demineralized, deionized or distilled water,

Refer to Tnemee Color Guide. Note: Epoxies challe with extended exposure to sunlight. Lack of ventila-
tion, incomplete mixing, miscatalyzation or the use of heaters that emit carbon dioxide and carbon mop-
oxide during application and initial stages of curing may cause yellowing to occur.

Satin

A two-coat system at 4.0-6.0 dry mils (100-150 dry microns) per coat passes the performance require-
ments of MIL-C-4556E for fuel storage.

Extensive rest data available. Contact your Tnemec representasive for specific test results.

Steels Self-pnmmg or Series 1, 27, 37H, 66, 90, 91-H:0, 94H:0, 135, 161, 394, 530
Galvanized Steel and Non-Ferrous Metal: Self-priming or Series 66, 161

‘Concrete: Self-priming or 54-660, 130, 218, 219

CMU: Self-priming or 54-562, 54-660, 130, 216, 218, 219

46H-413, 66, LG9, N6, 73, 84, 104, 113, 114, 161, 1070, 1071, 1072, 1074, 10740, 1073, 107511, 1077, 1078,
Refer to COLORS on applicable topeoat data sheets for additional information. Note: The following recoat
times apply for Series NGY/VEY: Immersion Service—Surface must be scanified after 60 days. Atmosphesic

- Service—After 60 days, scarification or an epoxy tie-coat is required. Contact your Tnemec representative

for specific recommendarions.

Immersion Service: SSPC-SPH)/NACE 2 NearWhite Blast Cleaning

Non-Ymmersion. Service: 55PC-SP4/NACE 3 Commerdial Blast Cleaning

Immersfon Service: Scarify the Series 66, N63/V69 or 161 prime coat surface by abrasive blasting with
fine abrasive before topcoating if it has been exterior exposed for 60 days or longer and N69/VE9 is the
specified topcoat.

Surface preparation recommendations will vary depending on substrate and exposure condirions.
Contact your Tnemec representative or Tnemec Technical Services.

Contact your Tnemec representative or Tnemec Technical Services.

Allow new concrete to cure 28 days. For optimum results and/or immession service, abrasive blast refer-
encing SSPC-SP13/NACE 6, ICRI CSP 2-4 Surface Preparation of Concrete and Tnemec's Sucface Prepara-
tion and Applicarion Guide.

Allow mortar to cure for 28 days. Level protrusions and mortar spatter.

Non-Imumersion Service: Ask your Tnemec represemative for specific recommendations.

Must be clean, dry and free of oil, grease, chalk and other contaminants.

67.0 = 2.0% (mixed)

2.0 to 10.0 mils (50 1o 255 microns) per coat. Note: MIL-C-4555E applications require two coats at £.0-6.0
mils (1001350 micrens) per coat. Otherwise, the number of coats and thickness requirements will vary with
substrate, application method and egposure. Contact your Tnemec represeptative.

Temperature To Handle To Recoat Fmmersion
S0°F (32°C) 4 hours 7 hours 6 days
80°F (27°Q) 5 hours 8 hours 7 days
70°F (21°0) 7 hourss 10 hours 7 days
60°F (16°C) 8 hours 12 hours 9 days
50°F (10°C) 12 hours 16 hours 12 days

Curing 1ime varies with surface temperature, air movement, humidity and film thicdkmess. Note: For faster cur-
ing and low-temperature applications, add No. 44-700 Epaxy Accelerator; see separate product dara sheet.

N69: Unthinned ‘Thinned 10% Thinned 10% V69: Unthinned Thinned 2.5%
No. 4 Thimner No. 60 Thioner
2.40 Ibs/gallon 2.80 Ibs/gallon 2.80 lbs/gallon 1.95 Ihs/gallon 2.08 Ibs/gallon
(285 grams/live) (334 grams/lire) (335 grams/litre) (234 grams/litre) (250 grams/litee)
240 Ibs/gal solids  3.25 Jbs/gal solids  2.40 lbs/gal solids 2.00 lbs/gal solids ~ 2.30 lbs/gal solids

1,074 mil sq fi/gal (254 m¥L ar 25 microns). See APFLICATION for coverage rates.
Two: Part A and Part B
5 galion (18.9E) pails and 1 galion (3.79L) cans — Order in multiples of 2.

Pulfiished hechnical 4ot end ingtructions ore subject to chonge withost notice, The online calolog at wew.Inemer.com should be referenced for the mest
current sechnical dotn ond Enstruclions or you mhy contaet your Theme epresentative for cusrent techoice! doto and ipshvciions,

@ April 17, 2007, by Tnemec Company, Inc. NG9




NET WEIGHT PER GALLON® NGB: 13.67 + 0.25 Ibs (6.10 = .11 kg) (mixed) V62: 14.01 % 0.25 Ibs (6.36 = .11 kgd (mixed)

STORAGE TEMPERATIRE. ~ Minimum 20°F (-7°C) Maximum 110°F (43°C)
TEMPERATURE RESISTANCE (Dry) Continuous 230°F (121°C) Intermitent 275°F {135°C)
SHELF LIFE Part A: 24 months; Part B: 12 months at recommended storage temperature.
FLASH POINT - SEA NG9 & V69 Part A: 82°F (28°C) N69 Part B: 93°F (34°C) VA9 Part B: 86°F (30°C)
HAIHRSAFEN  Paint produets comiain chemical ingredients which are considered hazardous. Read container lzbel warning

and Marerial Safety Data Sheet for important health and safety information prior to the use of this product.
Eeep out of the reach of children.

(OVERAGE RATES*

‘Wet Mils
(Microns)
- 9.0 (230

Dy Mils
(Microns)
6.0 (150)

Sq Ft/Gal
(m*/Gal)
179 (16.6)

Suggested (1)
Minimum 20 GO 30 G 537 (49.9)
Maximum 10.0 (250) 15.0 (375) 107 (20.0)
(1) Note: Xoller or brush application requires [wo or more coats 10 obtain recommended flm thickness. Also,
Series N6% can be spray applied to an optionai high-build film thickness range of 8.0 0 10.0 dry mils (205 to
255 dry microns) or 11.5 to 14.5 wet mils (209 1o 370 wet microns). Allow for overspray and surface irregulari-
ties, Film thickness is rounded to the nearest 0.5 mil or 5 microns. Application of coating below minimum or
above maximum recommended dry film thicknesses may adversely affect coating performance.
1. Start with equal amounts of both Pars 4 & B.
2. Using a power mixer, separately stir Parts A & B.
3. (For accelerated vewsion. I not using 44-700, skip to No. £)
Add four (4) fluid cunces of 44-700 per gallon of Part A while Part A. is under agitation.
4, Add Part A to Part B under agitation, stir until thoroughly mixed. .
5. Both components must be above 50°F (10°C) prior to mixing. For application of the unaccelerated version
to sufaces berween 50°F to 60°F (30°C to 16°C) or the accelerated version 1o surfaces between 35°F to 50°F
(2°C 10 10°C), allow mixed rmaterial to stand 30 minutes and restir before using.
6. ¥or optimum application properties, the material temperature should be above GU°F (16°C).
Note: The use of more than the recommended amount of 44-700 will adversely affect pecformance.
. Withour 44700 15 hours at 50°F (10°C) 3 hours at 77°F (25°C) 3 hours at 100°F (38°C)
With 44700 8 hours at 35°F (2°C) 4 hours at 77°F (23°C) 1 hour at 100°F (38°C}
Use No. 4 or No. 60 Thinner. For air spray, thin up to 10% or % pint (580 ml) per gallon. For airless spray,
roller or brush, thin up o 5% or % pint (190 mE) per gallon. Note: When using Serles V69, a maximum of
2.5% of No. 4 Thinner may be used w comply with VOC regulations.
Minimum 50°F (10°C) © Maximum 135°F (57°C)
The sudface should be dry znd at least 3°F (3°C) above the dew point. Coating will not cure below minimum
surface temperature.

- WKING

FOT LIFE

TRINING

SURFACE TEMPERATURE

APPUCETION EQUIPMERT Air Spray

Air Hose Mat’l Hose
m m
DeVilbiss E 765 5/16" or 3/8™ 3/8" ar 1/2"
JGA or704 | (FQorS5mm) | (9.5 or 12.7 mm)
Low rempecatures or longer hoses require higher pot pressure.

Fluid
Tip

Pot
Pressure
1020 psi

(0.7-1.4 bar)

Gon Ajr Cap Atomizing

Pressure
75-100 psi
(5.2-5.9 bar)

Airless Spray 1

‘Tip Ocifice

Atomizing Pressure

Mat’l Hose ID

Manifold Filter

0.015"-0.019"
(380485 microns)

3000-4800 psi
(207-330 bar)

1/4" or 3/8"
(6.4 or 8.3 mm)

60 mesh
(250 microns)

Use appropriate tip/atomizing pressure for equipment, apphcator technique and weather conditions.

t Spray application of first coat on CMU shoutd be followed by backrolling.

Note: Application over inorganic zinc-+ich primers: Apply a wet mist coat and allow tiny bubbles to form. When
bubbles disappear in 1 10 2 minures, apply a full wet coat at specified mil thickness.

Roller: Use 3/8" or 1/2" (9.5 mm or 12.7 mm) synthetic woven nap reller cover.

Brosh: Recommended for small areas only. Tse high quality namral or synthetic brisde brushes.

Flush and clean all equipment immediately after use with the recommended thinner or MEK.

*Values may vary with color.
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VaIS pa I Technical Data

s . . 1136 Fayelte
if it matters, we're on ft° North Kansas City, MO 64116
816-421-7400

Date: May 6, 2010

Product#  IF1947T

Product Description: RED OXIDE EPOXY KEP35210PB0 PN733275

specifications
Physical Properties:

Chemicai Type EPOXY
Specific Gravity 1.39+0.05

Theoretical Coverage 13857 SQFT/ALB @ 1 MIL
Other Information ' '

Film Properties Method

Recommended Film Thickness 3 - 20 MIL

Flexibility (Conical Mandrel) ASTM D-522 PASS

Adhesion ASTM D-3359 PASS

Gloss {60 degrees) ASTM D-523 70 - 95 GU

Direct Impact ASTM D-2794 40 - 160 IN-LBS

Cure Cycle 10 MINUTES @ 375F

Appearance SMCOTH

Application ELECTROSTATIC SPRAY

Pretreatment: All testing was performed on clean panels with appropriate pretreatment.

Proper pretreatment will enhance performance of this product.

Substrate: BLASTED CAST |RON

The data on this sheet represent typical values. Since application variables are a major factor in product performance, this information
should serve only as a general guide. Valspar assumes no obligation or liability for use of this information. UNLESS VALSPAR
AGREES OTHERWISE IN WRITING, VALSPAR MAKES NO WARRANTIES, EXPRESS OR IMPLIED, AND DISCLAIMS ALL
IMPLIED WARRANTIES INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR
EREEDOM FROM PATENT INFRINGEMENT. VALSPAR WILL NOT BE LIABLE FOR ANY SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES. Your only remedy for any defect in this product is the replacement of the defective produdt, or &
refund of its purchase price, at our option. The information in this sheet, as wall as the products referenced herein, shall be considered
"Confidential Information”. Wet samples and uncured samples of these products shall be maintained as confidential and shall not be
disclosed to any third party without the prior written permission of Valspar.




PUMP & MOTOR DESCRIPTION
Job Name: funten, CO
Job Number: 7646
Pump Manufacturer: Grundfos

Number of Pumps: 4
Type: Vertical Multi-Stage
Model: CR15-5

Pump Rating:
GPM: 90
TDH: 231
RPM: 3500

Construction Features:
Class 300 Flanged
Mechanical Seal

Motor Characteristics:
HP: 15 (derated to 10 HP)
RPM.: 3500

Voltage: 208-230-460
Phase: 3

Hz: 60

Enclosure: TEFC

1.15 Service Factor

Class “F” Insulation
Suitable for Inverter Use




Performance curves CR(E) 15, GRI(E)} 15, CRN(E) 15

CR(E), CRI(E), CRN(E) 15
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Technical data CR(E) 15
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ANSI dimensions [inch] ANSI dimensions [inch]
Pump P2 Ship Wt. Ship WL
. ™ TEFC ODP MLE
type mep M O Db bS]
D1 D2 B1+B2 m D2 B1+B2 D1 D2 B1+B2
1 . 1646 749 573 29.02 - - - 139 - - - -
CR(E) 15-4 2
3 . 1648  7.01 433 27.68 - . . 128 7.0t 6.57 2026 144
1 . 1720 1082 7.48 3272 - - - 205 . . - -
CRIE) 162 5
3 . 1720 B6G 5.28 3271 - - - 201 6.65 7.40 3000 194
1| 1926 022 7.62 34,82 . - - 293 - - - -
CR(E)153 | 7112
3 . 1920  B.66 5.8 34,60 . - . 212 8.66 7.40 16,29 208
1 . 2106 1022 762 26,59 - - - 225 - - - .
CR(E) 164 Tz
3 . 2106 866 528 36.57 - - - 214 8.56 7.40 3437 227
1 . 2283 1023 1030 38.90 - - - 342 - - - -
CR(E) 166 10
—_— 3 . 2283 856 528 3834 - - - 218 1024 839 2283 238
CR{E} 1545 15 | s - 2747 1022 BET 4375 | 1082 733 4348 376 . - - .
CR 157 15 | 3 - 2884 1022 BST 4552 | 1082 733 4525 407 . . - -
CR 158 5 | a - a7 1022 BET a7z | 10B2 733 47.02 436 - - - -
CR 15-8 20 | 3 - 48 002 86T 4806 | 1180 882 &7 445 - - - -
CR 15-10 20 1 3 - 3425 1022 B&7 5083 | 1150 B2 53.94 450 . - - -
CR 15-12 25 | 3 - 3747 1294 1152 5699 | 1450 854  57.08 505 - - - .

All dimenslons in inches unless otherwise noled.
*Cval flanged pump B1 and B1+B2 dimension is equal to ANS| flanged pumps and weight 1s approximately 3 Ibs. less,
* Awailzble,

™ 47

GRUNDFOS &\




Construction CR, CR, CRN, CRE, CRIE, CRNE

CR(E) 1s,1, 3, 5,10, 15 and 20 Ckl E}, CRN(E) 1s, 1, 3, 5, 10,15 and 20

TMO2 1188 DB - GR7377 - GR7378
TMO2 1808 2001 - GR7373 - GR7375

Sectional drawing

1
-]
3 o
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4 3 5
7
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m e}
9 7 g 2
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B — 3 B
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a 3
2 =
Materials: CR(E) Materials: CRI{E), CRN(E)
Pos. Designation Materials AISHASTM Pos. Designaticon Materials AISHASTM
1 Pump head Cast iron A48-30B 1  Purmp head Cast iran 3 A 4B-30 B
1) 2 Pump head cover Stalnless steel cFamMY
3 Shaft Stainiess sieel AlSl 318 2 r
AlSI 4312 AlSI 3169
4 Impeler Stainless sieel AlSI| 304 3 Shat Stainless stee! AlS| 3289
5  Chamber Stainless steel AlSI 304 Alg) 4317
6  Outersleeve Stainless steel AlSI 304 8  Base Stainiess steel CF 8"
O-ring for cuter 9 Neck ring PTFE
7 sleeve EPDM or FKM 10 Shaft seal Cartridge type
8  Base Cast iron A48-30B 11 Base plate Castiron 3 A4B308B
8  Neckring PTFE Bearing rings Silicon carbide
10 Shafl seal Cartridge type Rubber parts EPDM or FKM
Bearing rings Silican carbide GRHE) 1
Rubber parts EPDM or FKM 4 Impeller Stainiess stee] AlSI 304
12 FJG flange Cast Jron A48-303 5  Chamber Stainless steel AlSI 304
) CR{E} 15,1, 3, 5 6  Cuter sleeve Stainless steel AlSI 304
2 CR(E) 10, 15, 20 7  O-ring for outer sleeva  EPDM or FKM
1 1
2 Stainess steel available on request. 12  FGJfiange ring Ductile iren ¥ A B5-45-12
A CFeMis cas equivalent of AIS| 316 stainless steel. Oval flange Stainless steel

ASI 316

%) CRI(EVCRN(E) 15, 1,3, 5
8 CRN{E) 10, 15, 20

ERNEE) .t
Stzinless steel

Impaller TAIS A6

4
T CRI(E) 10, 15,20 5  Chamber Stairless steel AlSI 316
-] Quier sleeve Stainless steel AlE!1 316
7  ©O-ring forouter sleeve  EPDM or FKM
42 FGJfiange ring Guctile ircn 3 A B5-45-92

14 ™~
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Motor data

CR, CRI, CRN, CRE, CRIE, CRNE

Standard motors in the CR range
Motors used in the CR pump range are:

« Grundfos ML or MLE motors

. Grundfos specified Baldor® motors

The Information in the tables below applies to following
motors type and size:

Type Phase Motor range [HP] Cooling method
ML 3 1/3-10 TEFC

1 1/3-10 TEFC
Baldor 3 15-100 TEFC

3 15-100 [w]nly
WLE 1 142-1142 TEFC

3 1-10 TEFC

Grundfos CR pumps are supplied with heavy-duty
2-pole, NEMA energy efficient C-frame meotors built or
selected to our rigid specifications. All CR pump motors
have heavy-duty bearings for maximum thrust
requirements.

TEFC motors

(Totally Enclosed Fan Cooled, constant speed)

It is not recommended that an off-the-shelf
standard Baldor motor be used on a Grundfos
pump. ideally, the best motor choice would be the
Grundfos specified motor.

Single-phase Grundfos specified mators up to 7.5 hp
have a built-in thermal overload switch.

Other motor types are available {i.e., Explosion proof,
Mill and Chem duty, Premium Efficiency, etc.); consult
local Grundfos company for more information.

Pumps supplied by Grundfos Canada are normally
supplied with motors from other manufactures. 575 voli
motors meet NEMA energy efficient standards.
Dimensions and data will vary, contact locat Grundfos
company for more infoermation.

All values are subject to change without notice.

WP PH Emame  SF Vo[\rt;n]ge Mt[r;/:]zﬁ. insu Yo Full loa[dA ]current Facf:f;c;:fmm Shrt[t;t;rrent n:;:;r
g 1 B8 135 115230 55 B K 6.0/3.0 78138 28014 Baldor Baldor motor
3 56C  1.35 208-230460 785 F L 112110055 15145075 7177538 ML
p A SC 1% 1150230 62 8 K 74137 9.8/4.9 30/19.5  Baldor
3 B6C 1.5 208230460 78.5 F K 184155078 2018085 9710157 ML
1 BC 125  115/230 66 B K 9.6/4.8 114/5.7 s6/28 Baldor
¥4 356G 125 208230480 79 FE K 24231.2 2627514 1421578 ML
, 1 sC 125 115230 66 B K 12/6.0 14.417.2 77/385  Baldor .
3 56C  1.25 208-230480 80 F J 325035168 40-3.8/185 192218108 ML g
gL 6C 13 Ms208230 71 B K 17/9566 204113102 108/58.6-52 Baidor 2
3 56C 115 2082301460 84 F M 4.7-482.3 52.51/2.55 33.8-388/184 ML =
T BBC  1.15 115/208230 74 F K. 23127-M5 254M14.0-127 _ 155/86-78 _ Baldor S
2 "3 "S6C_ 115 208230460 855 F G 57-84/27  655.6.1/305 452466/243 ML
, 1 1821C 115 5208230 75 F H 266145 31.8/18158  170/94.85  Baldor
3 182TC  1.45 208-230/480  B6.5 F M BA-7.7/3.8 056643 75.0-80.1/405 ML
, 1 2131CZ 115 208230 80 FJ 2472 27-25 188170 Baldor
3 182TC  1.15 208230460 BES E L 13B130/55  15.6-14.673 124128/644 ML
gl 21TC 415 208230 8z F F 33.8-31 38.5-35.5 244220 Baldor ML mator
3 2131C 115 208-2304460 90 F N 204194/97  23-215M0.8 182-2021101 ML
o 1 213TC 115 a0 B5.5 F F a0 46 284 Baldor
3 2131C  1.15 208230460 902 F . 265255128 305285145 238-252[127 ML
~——A15 3 254TCZ 1.15 208230480 902 F K a7.5.3417  42,5-30/195 270.304/152 Baldor
20 3  254TCZ 4.15 208-230466 902 F K 47-46/23 535228 355-412/206 Baldor
25 3 9B4TSCZ 115  230/480 91 F 4 56/28 B84/32 408/243  Baldor 2
30 3 286TSCZ 1.15  230/480 81 F G 70135 75/38 450i225  Baldor ;
20 3 286TSC 115 230/4B0 91.7 F G BB/44 102/51 614/307  Baldor ©
50 3 B826TSCZ 1.15  230/480 93 £ G 110/65 128/54 746/393  Dalder
B0 3 364TSCZ .15  230/460 93 F G 134557 154777 918258 Baidor
75 3 B365TSCZ 1.15  230/460 ) F G 166/83 188/94 1162/581  Baldar
100 3 405TSCZ 1.45  230/460 936 F G 216/108 245/123 14227711 Baldor
o/
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PIPING AND VALVE DATA SHEET
Job #7646
STATION INLET:

Size: 6” — Flanged
Material: Sch 40 Steel Pipe

Isolation Valve:
Type : Ball
Manufacturer: Nibco
Description: 2”, threaded, lever operator, Model TH85-70

Check Valve:
Type: Silent
Manufacturer: Val-Matic
Description: 27, wafer, Model 1402

Pressure Relief Valve: (Shipped Loose)
Type: Globe
Manufacturer: Cla-Val _
Description: 37, Class 150 flanged, y-strainer, 20 to 200 PSI pilot
range, Model 50G-01Y

Hydro-Pneumatic Tank: (Shipped Loose)
Manufacturer: Wessel
Description: 53 gallon, 250 PSI ASME, Model FXA200HP
STATION DISCHARGE

Size: 6” — Flanged
Material: Sch 40 Steel Pipe




NIBCD | N R www.mbcocom

AHEAD OF THE FLOW® . . Revision8/3/2010

600 PSI WWP Bronze Ball Valves

Fire Protection Valve » Two-Piece Body ® Chrome Plated Ball »
Blowout-Proof Stem » Reinforced PTFE Seats » Full Port

500 PS1/41.4 Bar Non-Shock Cold Water

CONFORMS TO MSS SP-110

MATERIAL LIST
PART SPECIFICATION
1. Handle Nut Zinc Plated Steel T-585-70
2. Handle Zinc Plated Steel Clear Chromate Threaded
Plastisol Coated
3. Threaded Pack Gland  Brass ASTM B16 Alloy C36000
4, Packing PTFE
5. Stem Stlicon Bronze ASTM B371 Alloy 069430
or ASTM B39 Alloy C65100
6. Thrust Washer Reinforced PTFE
7. Ball Brass ASTM B124 Alloy C37700 or ASTM B16
Alloy C36000 EACH with Hard Chrome Plate
8. Seat Ring (2) Reinforced PTFE B
9. Body Cast Red Bronze ASTIV B5B84 Allay CB4400
10. Body End Piece Cast Red Bronze ASTM B584 Alloy CBAA0D
14" and %" size only has A304 stainless steel grounding washer.

T-585-70
NPT x NPT
DIMENSIONS—WEIGHTS—QUANTITIES
Dimensions .
Size A B C ] D Port Weight Box Master
. mm. in. mm. In mm. inn. mm. . mm Lhs. Kg. Oty. Ctn. Qiy.
va B8 200 B 135 4 500 127 38 10 A5 20 10 100
¥% 10 200 51 17% 4 RO 13 g8 10 An 20 10 100
¥ 15 244 B2 188 48 518 132 50 13 B4 29 10 100
¥ 0 254 75 23 57 625 158 J5 19 133 & 5 50
1 h 334 81 238 B0 64 JB4 100 25 139 8] & 20
14 32 419 1068 3.00 76 67 171 126 32 217 85 & 20
1% 40 472 120 316 80 906 230 125 32 327 148 & 10
2 0 HaB 131 350 83 825 235 200 51 508 231 2 8
NIBCD INC. WORLD HEADOUARTERS = 1518 MIDDLERURY ST, « ELKHART, IN 45516-4740 = USA « PH: 1.800.234.0227
TECH SERVICES PH: 1.988.446.4226 « FAX: 1.868.336.4226  INTERNATIONAL OFFICE PH: +1.574.285.3327 « FAX: +1.574.235.3455

www.nibzo.com




WAFER STYLE

IC" Silent Check Valves

Designed and engineered for silent operation with low head loss in & compact wafer body. Specially designed
spring controls the closure of Val-Matic Silent Check Valves. . . closing valve disc in advance of flow reversal,
thereby reducing the potential for water hammer and damaging shock normally associated with valve shut-off.

Tear-Drop Contour allows streamline flow and combined with Full Pipe Size Area of Inner Body assures
minimal pressure drop.

PRESSURE LOSS
(IN FEET OF WATER)

VAL-MATIC SILENT CHECK VALVES ARE ENGINEERED
TYPICAL PRESSURE LOSS CURVE FOR SILENT OPERATION / LOW HEAD LOSS Plus . ..

* Shortest Feasible Face-to-Face Dimensions

Lightweight, Space-Saving Wafer Design

Easily Replaceable Parts

2w °
// 83 » Functions Equaliy Well in Al Positions
] %E « Simple Flange-Supported Installation
o 1 gr— + Cast Iron Body/Bronze or Stainless Steel Trim
L1 =

| L Metal to Metal Seating Standard - Optional Resiliant

Seating Available

]

NOTE: For specific valve size pressure loss curve....

2 3 4 5 & 7 8 9 10 11 12

NOTE:
VELOCIPRISijlpE 4, Recommended for Liquid Service Only.

2. Flanged Globe Style Valves also Available in 2 1/2" through 42" .
See Val-Matic Bulletin 1800.

See Drawing Number 1404,

AL-hnATlc® _ VAL-MATIC VALVE & MANUFACTURING CORP. _

905 RlVERSlDE DR, = ELMHURST IL 60126 « P 630 9417600 F 530-941-8042
VALVES@VALMATIC COM « WWW.VALMATIC.COM
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ANSI CLASS 125 LB. ANSI] CLASS 250 LB.

BOLT CIRCLE. BOLT CIRCLE.
VALVE | MODEL* ANS] CWP WEIGHT
SIZE NO. CLASS (P.S.1) A B L BS.
2 1402A 125/250 400 41/4 | 25/8 6
21/2 1425A | 125/250 400 5 27/8 7
3 1403A 125/250 400 53/4 | 31/8 11
4 1404A 125/250 400 7 4 18
APPROVED 5 1405A 125/250 400 834 | 43/4 29
' 6 1406A 125/250 400 93/4 | 51/2 41
8 1408A 125 200 133/8 | 61/2 80
8 1458A 250 400 133/8 | 61/2 86
10 1410A 125 200 16 81/4 129
10 1460A 250 400 18 81/4 137

*MODEL NUMBERS REFLECT BRONZE TRIiM

NOTE: (1) Refer to Drawing $S-120 for pressure and temperature limitations.
(2) Additional materials and pressure classifications available.
(3) All stainless steel valves available.

v AL. ATIC® VAL-MATIC VALVE & MANUFACTURING CORP.

-
805 RIVERSIDE DR. * ELMHURST, IL 60126 - P: 630-941-7600 « F: 630-941-8042
VALVES@VALMATIC.COM « WWW.VALMATIC.COM

Copyright ® 2007 Val-Matic Valve & Mfg. Corp.

1400 - 3/07



00-01

(Fuli Internal Port}

_650-04

(Reduced Internal Port)

Pressure Relief
& Pressure Sustaining Valve

-—MODEL

Schematic Diagram
ltem Description

1 Hytrol (Main Valve)
2 X42N-2 Strainer & Needle Valve
3 CRL Pressure Relief Control

Optional Features
ltem Description

CK2 (Isolation Valve)

Check Valves with Isolation Valve
Remote Pllot Sensing

Drain to Atmosphere

X141 Pressure Gauge

CV Speed Control (Opening)

X101 Valve Position Indicator

< WTDITMOW

+ Accurate Pressure Control

« Optional Check Feature

+ Fast Opening to Maintain Line Pressure
» Slow Closing to Prevents Surges

+ Completely Automatic Operation

Tne Cla-Val Model 50-01/650-01 Pressure Relief Valve is a hydraulically
operated, pllot-controlled, modulating valve designed to maintain constant
upstream pressure within close fimits. This valve can be used for pressure
relief, pressure sustaining, back pressure, or unloading functions in a
by-pass system.

In oparation, the valve is actuated by line pressure through a pilot conirol
syslem, opening fast to maintain steady line pressure but closing gradually
10 prevent surges. Operation is completely automafic and pressure
settings may be easily changed.

If a check feature is added, and a pressure reversal accurs, the down-
stream pressurs is admitted into the main valve cover chamber, closing the
valve to prevent reium flow.

™

REMOTE SENSNG % 'd #

P2

DRAIN
ATHOSPHERE

Typical Applications

CLA-VAL
50-01/650-01
Pressure Sustainkng

CLA-VAL 60-73
Booster Pump
Control Yalve

Service

Pressure Relief Service

This fast opening, slow closing relief valve provides system protection
against high pressure surges on pump start up and pump shut down
by dissipating the excess pressure to a safe location.

Upper Zone

CLA-VAL Model 50-01K0
Pressure Rellef
Prassure Susiaining
Valve

Area Of Heavy Demand

Pressure Sustaining Service

When installed in a line between an upper zone and a
lower area of heavy demand, the valve acts to maintain desired
upstream pressure {o prevent "robbing”™ of the upper .
zane. Water in excess of pressure setting is allowed to F V.
flow io an area of heavy demand, contral is smooth,

and prassure regulation is positive. el A_‘ml«
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Model 50-01 (Uses Basic Valve Medel 100-01)

A P AT TR i AR

Pressure Ratings (Recommended Maximum Pressure - psi)

Pressure Class
Valve Body & Cover
Flanged Grooved [Threaded
: ANSI 150 | 300 300 Endt
Grade Meterial Standards*| Class | Class | Class | Details
ASTM AB38 Ductile lron| B16.42 250 | 400 400 400
ASTM A216-WCB| Cast Steel |B16.5 285 | 400 400 400
ASTM BE2 Bronze B16.24 225 | 400 400 400
Note: * ANSI standards are for flange dimensions only.

Flanged valves are available faced but not drilled,
+ End Details machined 1o ANS! B2.1 specifications.

Valves for higher pressure are available; consult factory for delails

Materials
Component Standard Material Combinations
Body & Cover Ductile Iron Cast Steel Bronze
Available Sizes 1" - 38" 1" - 16" 1" - 16"
Disc Retainer & ;
Diaphragm Washer Cast Iron Cast Steel Bronze

Trim: Disc Guide,
Seat & Cover Bearing

Stainless Stesel is Optional

Bronze is Standard

Disc

Buna-N® Rubber

Diaphragm

Nylon Reinforced Buna-N® Rubber

Btem, Nut & Spring

Stainless Stesl

For material options not listed, consult factory.

Cla-Val manufactures vaives in more than 50 different alloys.

Model 50-01 Dimensions (In Inches)

Dimensions
{In Inches)

—

‘_.w B (piametery ——|

100-01
Threaded &
el | b

J

~)

i

:
L

.

Valve Size ({Inches) 1 114 142 2 21/2 3 4 3] 8 10 12 14 16 18 20 24 30 36
A Threaded 7025 725 7.25 938 11.00 1250 — — — — — — — — — — — —
AA 150 ANSI — — 850 9.38 11.00 12.00 15.00 20.00 25,38 29.75 34.00 39.00 41.38 46.00 52.00 61.50 83.00 76.00
AAA 300 ANSI — — goo 10.00 11.62 13.25 15.62 21.00 26.38 31.12 35.50 40.50 43.50 47.64 53.62 63.24 64.50 76.00
AAAA Grooved End — — B50 900 11.00 1250 1500 2C.00 2538 — — - — — — - — —
B Dia. ) 562 562 562 B.62 8.00 912 11.50 1575 20.00 23.62 28.00 3275 35.50 41.50 45.00 53.16 56.00 66.00
C Max. 550 5.50 550 650 7.56 8.8 10.62 13.38 18,00 17.12 20.88 2419 25.00 39.08 41.90 43.93 54.60 61.50
CC Max. Grooved End _— — 475 575 6.88 7.25 9.31 1212 1462 — — - — — — — — —
D Threaded 3925 325 855 475 5.50 625 — — - — — — — - — — — —
DD 150 ANS) - —  AD0 475 550 B.00 7.50 10.00 1268 14.88 17.00 19.50 20.81 — — 3075 — —
DDD 300 ANSI — — 425 500 5.88 638 7.88 10.50 13.25 1556 17.75 20.25 21.62 — — 3162 — —
DDDD Grogved End — — — 475 — B.00_ 750 — — — — — - - — — — o
E 112 112 142 450 1.8 2.06 349 431 531 9.256 1075 1262 15,50 12.85 15.00 17.75 21.31 24.56
EE Grooved End — - 200 250 288 312 425 6.00_ 7.56 - — — — — — — — —
F 150 ANSI — — D250 3.00 2350 275 450 550 6.75 8.00 9.50 10.50 11.75 15.00 16.50_18.25 22.50 25.60
FF 300 ANSI — — 206 325 375 413 500 625 7.50 875 10.25 11.50 1275 15.00 16.50 19.25 24.00 25.80
G Threaded 1.88 .88 188 325 400 450 -— — — — - — — - — — — —
GG 150 ANSI - — 400 3975 400 400 5.00 600 BOC 8.62 1375 14.88 1589 — — 2208 — —
GGG 300 ANSI - — 425 350 431 4.38 531 650 850 89.31 1450 15.62 1650 — — 22090 — —
GGGG Grooved End — — — 8925 — 425 BOG — — - — — — — — — — —
H NPT Body Tapping 375 875 375 375 B0 650 75 75 1 1 1 1 1 1 1 1 2 2
JNPT CovercCenerPug .25 25 25 B0 50 B0 75 .75 1 1 1.25 1.5 2 1.5 15 1.5 2 2
K NPT Cover Tepping 375 375 375 .376 .50 .60 .76 .75 1 1 1 1 1 1 1 1 2 2
Stem Travel 04 04 04 06 07 08 11 {7 23 28 34 40 45 51 bB63 675 75 85
Approx. Ship Wt. Lbs., 15 15 15 35 50 70 140 ©2B5 500 T7BO 1165 1600 2265 2982 3900 6200 7703 11720
X Pilot Sysiem 11 il 11 13 i4 15 17 20 31 33 aB 40 40 43 47 68 79 85
Y Filot System 9 9 9 9 10 11 12 20 22 24 26 29 30 32 34 38 40 45
Z Pilot System 9 9 g 9 10 ikl 12 20 22 24 26 29 30 32 34 39 42 47

Note: The top two flange holes on valve size 36 are threaded fo 1 1/2'-8 UNC.
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100-01 Pattern: Globe (G}, Angle (A), End Connections: Threaded (T), Grooved (GR), Flanged (F) indicale Avallable Sizes

50-01 :

Vaive | Fohes 1 1% [ 1% | 2 | 28| 3 4 6 g | 0] 12|14 | 16 | 18 j 20 | 24 | 30 | 36
electi
Selection | ., o5 | 32 | 40 | 50 | &5 | 8o | 100 | 150 | 200 | 250 | 300 | 850 | 400 | 4s¢ | 500 | 800 | 750 | 900
Basic Valve Patten |G, A|G A|G A|G A|GA|GA|GA|GA|GAGAIGAIGA|GA| C | G |GA] G G
100-01 . TF|TFR|TE|TR| R | R | R

End Delall) T T Gr* | Gr | Ge* | Gr | Gr § G | G F " F F F F F F F

Suggested | Maximum | 55 | 93 | 125 | 210 | 300 | 460 | BOO 1800 | 310z | 2000 | 7000 | 8400 |11000(14000|17000{25000(42000|50000
Flow - :

{gpm) g"::;e’“”“‘ 120 | 210 | 280 | 470 | 670 | 1000 | 1800 | 4000 | 7000 |11000|16000(18200|25000{31000|35000|56500|63000 B5000
Suggesied | Maximum | 35 | 8 8 113 | 19 | 20 | 50 | 113 | 195 | 308 | 242 | 530 | 694 | 883 | 1073 [ 1677 | 2650 | 3150
Flow -
{Liters/Sec) ’;‘j‘r’g;””m 761 13 | 18 | 30 | 42 | 63 | 113 | 252 | 441 | 693 | 1008 | 1197 | 1577 | 1956 | 2461 | 3560 | 3975 | 5360

100-01 Series is the full internal port Hytrol.

*Globe Grooved Only

100-20 Pattern: Globe (G), Angle (A), End Connections: Flanged (F) indicate Available Sizes

-01
Inches 3 4 8 8 10 | 12 | 14 | 18 18 20 24 30 36 42 48
Valve
fi
Selection | 80 | 100 | 150 | 200 | 250 | m00 | 350 | 400 | 450 | B00 | €00 | 750 | 900 | 1000 | 1200
, Pattern ¢ [gAa|lGalcAl| G G G G G G G G G G G
Basic Valve
10020
End Detall| F F F E ¢ F F F F F F F F E F
Suggested | Meximum | 260 | 580 | 1025 | 2300 | 4100 | 6400 | 8230 | 9230 | 16500 | 16500 | 16500 28000 | 33500 | 33500 | 33500
Flow
{gpm) g‘j‘r’;g‘”“‘ 440 | eg0 | 1780 | 3970 | 7050 | 11000 | 15800 | 15900 | 28200 | 28200 | 28200 | 56500 | 5BS00 | 58600 | 58800
Suggested | Mexinum | 16 | a7 | 85 | 145 | 268 | 403 | 581 | 581 | 1040 | 1040 1040 | 1784 | 2115 | 2115 | 2115
Flow
{Liters/Sec) g"jlr’;g‘”m 28 | 62 | 111 | 250 | 444 | so3 | 4002 | 1002 | 4777 | 1777 | 1777 | 3560 | 3700 | 3700 | 3700

100-20 Series is the reduced internal port size version of the 100-01 Series.

Pilot System Specifications

Adjustment Ranges

0 to 75 psiMax.
20 to 105 psi

20 to 200 psi*
100to 300 psi

*Supplied unless olhenwise specified.

Other ranges available, please consult factory.

Temperature Range
Water: to 180°F

Materials

Standard Pilot System Materialg

__ Pilot Conirol; .___Bronze ASTM B62
Stainless Steel Type 303
Buna-N® Synthetic Rubber

Trim:
Rubber:

Tubing & Fitting:

ilot

Monel materials.

Copper and Bronze

ial

Pilot Systems are available with
optional Aluminum, Stainless Sieel or

When Ordering, Please Specify
1. Catalog No. 50-01 or No. 650-01

. Valve Size

. Pattern - Globe or Angie

. Pressure Class

. Threaded or Flanged

. Trim Material

. Adjustment Range

. Desired Options

. When Vertically [nstalled

W W =~ o ;oW N

B
i ' Al PO Box 1325 Newport Beach CA 92653-0325

Phone: 948-722-4800 « Fax: 948-548-5441

CLA-VAL

CLA-VAL

Beamsville,

CANADA

4687 Christie Drive

Ontario

Canada LOR 184

™
Phone:  905-563-4863
Lad Fax: 505-563-4040

cCOPYRIGHT CLAVAL 2011
subjent

Printed in USA

E-50-01/650-01  (R-11/2011) "

pe whihout nofice.

CLA-VAL EUROPE
Chemin dés Mesanges 1
CH-1032 Romanel/
Lausanne, Switzerland
Phone: 41-21-643-15-55
41-21-643-15-50

www.cla-val.com

Fax:

Represented By:
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Precharged, (125# ASME) wessels
SUBMITTAL Replaceable Bladder Detroit, Ml
JOB REFRESENTATIVE
‘REFERENCE NO. ORDER NO. BATE
ENGINEER SUBMITTED BY DATE
CONTliACTOR APEROVED BY DATE
Factory Precharge is 30 PSI CHINTHO VLIV, nrons
Model Tank| Dimensions | Sys. | Ship mm\ ‘ "
ode Vol. |__linches} |conn.| wt. '
no- gal. |pjam] He | (0 | lbs. | 1S
- DIA —*
FXA 35 10 (12 |25 | 8/4 | 40 HEIEHT 1 o / 1
FXA 50 13 114 |25 | 314 | 50 ; /e I
FXA 85 23 (16 [ 37 | 1 90 | o 'l
~\FPxa130 | 35 |20 |37 | 1 | 125 \'%{_/ U 4
Dexazoo | 53 |24 |43 |112] 210 STty l
FXA 35 ond FXA RO L
FXA 300 79 |24 | 55 (11/2) 235 C
EXA400 | 106 |30 |49 {4141/2| 300 wre "\ : =
& LJ —
EXABOD | 132 30 |57 | 2 | 330 ‘bﬁ : - srIcE comszon
FXA 600 158 |30 |65 | 2 | 360 ' ;T‘:"' i
FXA700 | 485 | 30 | 80 | 11/2| 800
EXAB00L | 211]32 |78 | 2 | 475 | ouR T e
FXA 1000 | 264 |36 |87 | 3 | 735 I \
EXA1200 | 317 |36 |98 | 3 | 745 e “T - :‘j’
EXA1400 | S70 {36 |[411] 3 | 900 : :
ExA-1g00 | 422148 |84 | 3 |1210 i
ExA 2000 | 528 |48 | o7 | 3 | 1305 <ol - ot SO !
wf
EXA 2500 | 660 | 48 | 114 | 4 | 1430 ; | CoRATTN % f
FXA 3000L| 792 | 48 4 | 1575 T
134 . . i
FXA 3000S| 792 [ 60 | 93 | 4 | 2169 XA 25-g00ka20 -
EXA 4000 | 1058| 60 | 115| 4 | 2638 [
o
EXA 5000 | 1320] 60 | 138 | 4 | 3246 = s 100
FXA 7500 | 1980| 72 | 140 | 4 | 4080
FXA 10000] 2640| 72 | 172 | 4 | 4820 MATERIALS OF CONSTRUCTION
EXA 15000| 3963 | 72 {243] 4 | 6000 Shell Steel
BladderiFDA OK- Heavy Duty Buiyl
Typical Specification

Furnish and install, as shown on the plans, Wessels Model FXA

ASME Precharged Bladder Hydra-pheumatic Tank. Each
tank will be supplied with a heavy duty buiyl replaceable bladder. The
tank shall have NPT system connections and a .302" - 32 charging valve
(standard tire valve) to facilitate the on-site carging of the tank to meet
system requirements. The tank must be constructed in accordance with
section VIl of the ASME Bofler and Pressure Vessel Code.

MODEL NO. ORDERED QrTyY.

DESIGNED, CONSTRUCTED AND
STAMPED PER ASME SECTION VIl

MAXIMUM OPERA

[ING CONDITIONS

Max. Temp.

240 ° F

Working Pressure

125 PSIG”

* 200 & 250 PSIG

available




PRESSURE GAUGES
Job #7646
INLET OR SUCTION

Number Furnished: 1

Face Diameter: 4 %”

Manufacturer: Aschroft

Range: 0-100 PSI

Model: 1279 ASL

Element Type: Bourdon Tube

Material: Phosphor Bronze

Case Material: Black Phenolic

Special Provisions: Brass Cock and Needle Valve, Glycerin Filled

DISCHARGE

Number Furnished: 1

Face Diameter: 4 %"

Manufacturer: Aschroft

Range: 0-200 PSI

Model: 1279 ASL

Element Type: Bourdon Tube

Material: Phosphor Bronze

Case Material: Black Phenolic

Special Provisions: Brass Cock and Needle Valve, Glycerin Filled




CASHCROFT"

Duragauge® Pressure Gauge
Type 1279, Grade 2A (+0.5%})

» Exciusive Teflon coated 400 series
stainless steel rotary movement
for longer life

» Patented Duratube™ with "Welded-
Tube” construction conirols stress
for fenger life

« Exclusive “Round Cap Tip” con-
struction lowers siresses for
longer life

» Easily adjustable, self-locking
micrometer pointer

» New PLUS!™ Performance Oplion:
- Liguid-filled performance in a dry

gauge
- Fights vibration and pulsations
without liguid-filled headaches
- See page 174 for details
- Order as option XLL

Type 1279 Duragauge® pressure
gauge is offered in 4'/z" phenolic
case for superior chemical and heat
resistance. Solid-front case design
with blow-cut back for safety. Dry,
liquid-filed, hermetically sealed or
PLUS! options available. Field con-
vertible to liquid-fill with conversion
kit (detailed on page 170). All case
styles provide full temperature com-
pensation.

JSYSTEM SELEGTION © 7 i - SR R L STANDARD RANGES -1 1 =xi s
Drdering | Bourdon Tube & Tip Material®™ Socket Tube Range Selection NPT Pressure Compound
Code -] (all joinks TIG welded except “A”) Material Type Limits {psi) Conn. @ psi psi
Grade A Phosphor Bronze 0A5 30"HgA5 psi
A | Tube-Brass Tip, Silver Brazed Brass C-Tube 1241000 e /a0 30"Hg/30 psi
- 1 14, - .
B | 4130alloy steel 1019 steel G-Tube 1571500 ule 0/50 30"Ho/0psi
Helical 2000/5000 WY 0/100 30"Hg/100 psi
C-Tube 12/1560 Yl 0160 30"H/150 psi
R 316L stainless steal 1019 steel ) o i
Helical 2000/20,000 Yk gﬁgg 30 Ho/300 pei
8 3161, stalnless sieel 316 stainless steel C-Tube 1271500 ok 0/400 Vacumm
Helical 2000/20,000 Vi e /800 30/0in.Hg
- W,
P K Morse! Monel 400 C-Tube 151500 W% 0/800 34/0 fiH:0
Helical 2000/20,000 Yl 0/1000
0/1500
{1} For seleciion of the correct bourdon systam material, see the /2000
medla apnlication table on page 178. 03000
{2) Other connactions avallable on application,
{3) Use for applicajions whare NACE standard MA-01-75 is 0/5000 NOTE:
specified, Gre.000 Equivalent standard
4) 30,000 psi range supplied with ¥4 high pressure ! guivalent standar
® connzction, % NPT opfiotal. ) 0/20,000 kg/em?, and kPa metric
0/30,000 ranges are available.

T0 ORDER THIS 1279 DURABRUGE: - : = =
Select:
1. Dial size—4%"

2. Casetype—i279

1278

Ring-threaded reinforced potypropylene
. Bourdon system selection ordering code

RS* 04L

. Optional features—see page 108

. Connection-Y4 NPT (02), % NPT (04), Lower (L), Back (B)

XXX 0/2000 psi

. Standard pressure range

=~ oy N I 0O

. Accessories—see pages 165-171

(%) “S" denotes solid fronl case design

Raference Bulletin DU-1

Consult factory for guidance in product selection

MADE INU.3.A.

Phone (203) 378-8281, FAX (203} 385-0499 or
visit our web site at www.asheroft.com

orEsSER)

Measurement




MECHANICAL NOTES PAGE
Job #7646

4 Copies of Operation & Maintenance Manuals

EQUIPMENT TO BE INSTALLED BY OTHERS

1 each — Pressure Relief Valve 3”
1 each — Hydro-pneumatic Tank, 53 gallon

TOUCH-UP PAINT:

2 Pints Epoxy Finish Coat




FLECTRIC CONTROL SYMBOLS

' NI
ELECTRICAL CONNECTION CONNECTION

NORMALLY NORMALLY w
OPEN . CLOSER
—— —3f—

e —
e e ————

i

RELAY CONTACTS

TRANSFORMER
oA
g; | o START £70P £ STOP
P ala ola
o
NORMALLY  NORMALLY  MUSHRIOM
thReE posTTTon OPEN CLOSED HEAT
SELECTOR SWITCH | PUSHBUTTONS |

ns

il |

GROUND DISCONNECT

-
CURRENT
TRANSFORMER

o o

NORMALLY ~ NORMALLY
CLOSED OPEN

t  LIMIT SWITCHES

TR T

o

CIRCUILT
BREAKER

oL

oo

OVERLDOAD

o

TOGGLE
SWITCH

N

NORMALLY — NORMALLY — NORMALLY  NERMALLY HEATING  COOLING METER
CLOSED OPEN CLOSED TYPE TYPE
. PRESSURE SWITCHES | | FLOAT swncm-:s_, . THERMIOSTATS
sv
oIo oj\\o o'—vru O?DD o—Eo D\EO o—/\/—o
NORMALLY  NORMALLY  NORMALLY  NORMALLY  NORMALLY ~ NORMALLY  SOLENCID
CLOSED OPEN CLOSED OPEN CLUSED OPEN VALVE
. TIMER CONTACTS | FLOW_SWITCHES
/ AN =20 TN
MOTOR STARTER  TIME CONTRIL RUN INDICATOR ~ PUSH TO  FLASHER
com DELAY RELAY  TIME METER  LIGWT  TEST LIGHT
| ETTER INDICATES. COLOR
SINGLE PHASE P o WHITE
MOTOR A- AMBER Y- YELLOW
GROUND
vaLT FAOLT WIRE_COLIOR COTING
A RECEPTACLES 1 THREETEEASE DIM GLOW BY — BLACK BL — BLUE
— A W - WAITE  GN — GREEN
R - RED TR ~ CRANGE

= @ &

ALARM ALARM ALARM  FLUORESCENT
HORN BUZZER BELL LIGHT

RESISTOR YL —~ YELLOW BR — BROWN
. GY — GRAY PK -~ PINK

] g

TERMINAL FUSE

EBLOCK

i

HEATER

USehcCO

B

.. USEMCE INCORPORATED
P.O. BOX S50 ¢e08) 372-591L TOMAH Wi 34660

SYMBELOLS




277/4BD VAL 3 PHASE 60 HZ
4 WIRE NORMaL SERVICE

/ Y CONTROL PANEL SHORT CIRCUIT CURRENT RATING g % o = %9 CFUTLRE
\5( \5‘, = '\-ﬁ '\-13, 18K AMPS RMS SYMMETRICAL B 480V SCB -
- YASKAWA ~ YASKAWA —
bl ! 3] V1000 [18}-~_ i '6?3_ 3] V1000 T2~
15 HP =~ 15 Hp = -
6 4 12l v E-———@ PUMP 33 6o~ L2l Wn#s b1 ) UM ¥S
[} ' b L= A~ 15 HP
_E E{""Jl ! E5AY .L_la] IrTl [ r
| & g
s$5 e
G frmmm—m D ) S—
= El v E———\ .JA.-EI E _1_ _H A___ —nls 1 _j:_
g N Iy r P @' T3 -~
B L) e i i boo ozl ] e
|1 T VER 11 1 r—
1] - [ -»—M—E--— i ! - #—Jf M —— i
=" | n FALLT 3 - W SR Y ] L | FAULT §
k=" =) = T, | T e - I Rl I T
e}~ A e -——fe0] A Ea L  C1)
= Y m—Is4ll | | T = | p—ir}—
""ﬁgl ] i —p- ] RUN 3 =18l ] 1k t— 5 I RN 5
I a n E @ TO RR3 ‘ p A o I [ -{PE 0] TO RR4
P '—H—E————@ PLMP #3 E TR s PUMP %5 | E | AC] COM = -
~4-is5] FALLT 1 SPEED | (a4 ] L LI s2] 4-20mA : SPEET | [5+] [a2] 4-20m8
11 0 PLC CONTROL, Y EONTROL | Vv id|
s |20 T s B v pic) Gl S LG
e rEE] ., . '
E = = BN 480V PRI ) 25A
PUMP #1 | LTI
mﬁ#ﬁﬁ E JI A2 [ +-20nh putd _————— 25 VA
FROM PLC E_}f V.___E ..—KEE His]  vaskewa fraf—. TRANSFORMER
610 E VED #4 E-_-_@ pUMP 34 120V SEC
cam
£ Hu % :
C4DAY :| E‘—J ! F2
I 170 FLA
9 e
H a1 A2
YASKAWA L
E‘ VIDDD E-—-\ : N Tl ——;’-';-E - 1 oy L pover on
15 HP 0=
E VFD #2 E_——® PP 42 oi"z—'|“ " — e /(\.- )——«\ PIVES
S |1
T | L s [T) me— RR1 0 N L puwe
5 ol fom e [ i SO
~ i MC 20
E_——_-j__ a0n]-—-1sc] = i 1 Ny L puwe w2
= y |_] R _]::l 1 i {&)— kon LiG
L T — Pl pF——
E _| l_E L—E _1 RUN 4 RR3 . < >
N = T RR4 _ : 12 PUMP 43
Ll 50 [ {(6)—
E it A—_D|I:EIH I RUN LIGHT
o PLMP &4 I 2N
S__5| FAULT 2 SPEED E Ll Jpo]| 4=20ma RR4 3 N
] ™ PLEC N N7 N CONTROL vy H : ] G PLMP 44
s_—x:l M| @ 11 e 13 FROM PLC E_,. .___E /C )_‘\ RUN LIGHT
RRS N
) B Ll @ e
I: TO RRR SN
s I'n‘l I“'I ac|com i E1 st 15 SUSTAINED LIV
|I| _ _ o TION TIMER |
coeeD E L _L_Jaz] 4-20ma | @ T2 1 (SHUT DOWN PUMPE
FROM PLC Yy ' ' ~
N PR P E' '"EI (R)—# LOW SUCTION
A A4 . o SN | AR LT
1 @ LOW SUCTION
C ALARM RELAY

=]
=]

COLER CRDING

- NOTES: ' . REV, BY
RLACK . LINE aND LOAD 1 CONTROL PANEL SHALL BEAR SERIALIZED UL, S0BA LABEL N REVISION CHep | PATE DESIENED BY: |DATE u s — n c O ls
Mk D S Vet ISR IR VD T2 s 5 R
E’;EIEE : ggga%L RE DERATED FOR AN ELEVATION OF 5393 FT ABOVE SEA LEVEL . . DPRAWN BV DATE USEMDD INCDRPDRATED
YELLOW - INTERCONNECTING -
LT. BLUE ~ INTRINSICALLY SAFE ‘ MH 12 ‘;’é;sgsl’; _;5151:::4 (608> 372-5911 TOMAH W1, 54550
CHECKED BY! [DATE -
Yownig, co,
SCALE DwWh, JOB

NOL 7645 EMC1 |no PS7646




15
y | iy =]
52 PUMP #1
MODULE 1 +—50}-—¢A F%]“'@ﬁ RR1)—¢ DR
VINZ DNz COM2 —t
VINI TNl COM V’;aN*E
53 PUMP #2
0 ‘*—.— '@r RRE}—% RUN RELAY
; VFD #3 ——l—e
) n RUN
, 54 PUMP 43
i ) [] _.‘ - 54= RR3/—1 RUN RELAY
VFD #4 ‘—H—'l
ODULE 0
w17 |PRASE " cosmon | 4y . [ﬂ .y B R”N = 55 oL PUMP 34
MDNITOR ALarM| T4 ] ! [ D o RUN RELAY
g r——j——
X6 TRANSDUCER | y1¢ I g VFD HS 1 CFUTURE)
FAIL 77 = | l RUN _-_ I G _i PUMP 45
I ! —.—50 —————————— é—{rrs}-—4~{ =1 |
e Lov [ vgs ST+ R RUN RELAY
DISCHARGE ——]7¢]
LSR
J._ 30 LOW SUCTION PUMP 3
1l X4 1D FLOw o | Y14 ——75]
DISCHARGE MIODULE 3
X13 {3 FAULT COMMON | COM4 ey DISCHARCE e ve 1 uDUES v W
RR3 PLMP 2 CONTACTS TRANSHITTER 24+ GRD V- @ Vi- 8 VI-_® _ VI-
11 X12 (3 RUN FalL | Y13 1'74 FOR TELEMETRY ® @ ®
! D 281 y11 (3 AuTD PN | Y12 @
7
3 VFD HIGH
' - “'%T X0\ Fan pIscHarce | T8 }72]
. [ COLOR CODING |
LOw
X7 |2 FAULT sucTIon | 720 71] BLACK - LINE AND LDAD
il l B i -
- c =
q-——Aﬂ-n—— X6 |2 RUN COMMON |COM3 70 / WHITE  — NEUTRAL L
: GREEN - GROUND =
' Y 25 e s aut Lov | vy YELLOW ~ INTERCONNECTING
e SUCTION LT, BLUE — INTRINSICALLY SAFE a ] e
FALULT '
2 VFD
! 24| x4 Y6
sy ] [ B R sRIEEIE
X3 [1 FAULT  ALARM HORN| Y5 ' N\ N N 7N /
: TO PUMP 1 VFD  TO PUMP 2 VFD TO PUMP 3 VFD 7O PUMP 4 VFD
RRL oy ANALOG INPUT ANALOG INPUT ANALNG INPUT ANALDG INPUT
|1 X2 |1 RUN ALARM LAMP| Y4 .
AUTO OPERATOR
S Bl B ' INIERFACE [COLHR CODING |
VFD #1 :
Aul_#r .
1 VFD BLACK - LINE AND LUAD
! I'ﬁ’n' X0 | FarL ¥3 RED - AC CONTROL
U #3 BUE - DC CONTROL
2 2av caL 3| ya @—" CALL RELAY E] El I-’TJ ggg}ﬁ ~ GROUND
YELLDW - INTERCONNECTING
24vDC g ov cAL 2| y1 L_t# () | PUMP 42 _I_ LT. BLUE — INTRINSICALLY SAFE
MODULE = ;
| A0 PUMP #1 NOTES:
#3[a1] s/8 CALL 1| YO _(:)“ CALL RELAY 1, CONTROL PANEL SHALL BEAR SERIALIZED UL, 5084 LABEL.
) 2. VARIABLE FREQUENCY DRIVES MOUNTED ON THE PUMP SKID,
N .
Sy .
r L l
CABLE EINNE |
POWER SUPPLY REV. BY DESIGNED BY: [DATE —
A [+ PR USEMCO
L2 1 ‘ MH 6/20
? : DRAWN BY  |DATE USEMCO INCORPORATED
2 ) PO, BOX 550 (608» 372-5911 TOMAH WI S4660
MH 12 ¥ orscRIPTION
CHECKED BY! |DATE =
A Fmﬂiﬁm\ i, CO.

SchLE N 7646 EMC2|NE  ps7e46




B

X7
X6
RRS
¢ =B | x5
AUTO
- mx_ 8 1 x4
Eh e
20 4l-—- X3
oo o
RR
= xe
AUTD
) gox 62 Xt
VFD $#4
FAULT
20 51 X0
—[ao}-o Fo-{st}—
$/8

MODULE 3

5 RUN

FUTURE
S AUTO PUMP

INPUTS
3 VFD FaIL
4 RUN
4 AUTH
4 VFD FAIL

MOBULE 4

g [ e
B
w

Y7

Y&

Rl | 79
COMMIN | COM2 70
Y3
Y2

DRY CONTACTS
FOR TELEMETRY DR
DIALER

_____ _ | pump #5
CaLL 5 | " '(::)' ® CALL RELAY

PUMP 34
CALL 4 | YD . CALL RELAY

COMMON | COM1

ENLIR CADING |-

BLACK
RED
BLUE
WHITE
GREEN
YELLOW
LT, BLUE

LINE AND LOAD

AC CONTROL

DC CONTROL
NEUTRAL

GROUND
INTERCONNECTING
INTRINSICALLY SAFE

| I T T O B A |

NOTES:

vouTe2
VOUT1

®

MODULE o

IouTa2 COM2
InUTL COM1

0%ae®

B ] BF
N /

T PUMP S VFD
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NEMA 4X STAINLESS STEEL ENCLOSURE
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No.
pPS7646

Number

421494.07
421498.2

421726

421739

422338.10
42233911

423381.022

423419

423419.0

4234191

4234192

423419.40

423419.5

423440.5

423480.2

423484

Bill of Materials

Description Unit
Falcon, CO EA
Description

Operation 20 CUT OUT PANEL

BAR GROUND KIT SQD PK7GTA

NEUTRAL ASSEMBLY SQD SN12125

BREAKER 3 PL SQD MDL 36040
25 KA @ 240 VAC
18 KA @ 480 VAC
14 KA @ 600 VAC

BREAKER 3 PL SQD JDL 36200
25 KA @ 240 VAC
18 KA @ 480 VAC
14 KA @ 600 VAC

RELAY 10A IDEC RH2B-U-AC120V

RELAY 10A IDEC RH2B-U-DC24V

POWER SUPPLY IDEC 60 WATT SLIM LINE PS5R-SD24
2.5 AMPS @ 24VDC REGULATED

BLOCK TERMINAL ENTRELEC-GRAY
ENTRELEC PART #115 116.07

BLOCK TERMINAL ENTRELEC-BLUE
ENTRELEC PART #125 116.01

BLOCK TERMINAL ENTRELEC-GN/YL
ENTRELEC PART#165 113.16
ELECTRICALLY GROUNDED TC DIN RAIL

BLOCK TERMINAL ENTRELEC-YELLOW
ENTRELEC PART #105 116.16

END STOF ENTRELEC-GRAY BAM2
ENTRELEC PART #2086 351.16

END SECTION COVER ENTRELEC FEME
ENTRELEC PART #118 368.16

BLOCK 1PL LINE #400 LOAD #2 MARATHON #1441580
1LINE 8 LOAD

SOCKET RD 8 PIN |DEC SR2P-06

SOCKET MIDGET 2P IDEC SH2B-05

Status
Certified

Unit

EA

EA

Quantity

1.00

1.00

4.00

1.00

5.00

4.00

1.00

5.00

55.00

3.00

12.00

6.00

3,00

1.00

1.00

9.00



425012.00

425370

426187

426215.005

426520

428905.1
428908.1
429004.02

420004.04

A25105

429118.40

432360.1

432370
432372
432373

432376

432377

4323801

TIMER 120VAC DIVERSIFIED TBC-120-ABA
CN DELAY - 1.0 to 1023 SECONDS

TRNSFMR 250VA HEVI-DUTY #E250
W/FB2X FUSE HOLDER
SBE ENCAPSULATED SERIES

FUSE 250V TIME-DELAY 3 AMP
10,000 ALR.

1-1/2" LONG x 13/32" DIAMETER
(BUSSMANN FNM-3}
{LITTELFUSE FLM-3)
(FERRAZ-SHAWMUT TRM-3}

FUSE 500V TIME-DELAY 2-1/2 AMP
10,000 ALR.

1-1/2" LONG x 13/32" DIAMETER
(BUSSMANN FNQ-2-1/2)
(LITTELFUSE FLQ-2-1/2)
(FERRAZ-SHAWMUT ATQ-2-1/2)

BLOCK FUSE MARATHON BM30A28Q

WIRE DUCT BASE 1.5"x 3"
PANDUIT F1.5 x 3 LGE OR TYTON SL-1.5x 3G

WIRE DUCT COVER 1.5"
PANDUIT C1.5LGE OR TYTON TC1.5G

DECAL USEMCO 2 7/16"x7 1/8"
MATERIAL: .002 WHITE MYLAR W/378 ADHESIVE

DECAL USEMCO 2"x3" MADE IN USA

DECAL USEMCO LIMITED WARRANTY 1YEAR
3"X 4.75" WHITE BACKGROUND BLACK LETTERS

WARNING SIGN BRADY #24913

WARNING:

ARC FLASH HAZARD

APPROPRIATE PPE REQUIRED

FAILURE TO COMPLY CAN RESULT IN DEATH OR INJURY
REFER TO NFFPA 70E

PLC, MITSU, FX3U, DC/RELAY FX3U-32MR/ES
16 DC IN AND 16 RELAY QUT

PLC, MITSU, 2 ANALOG IN FXZN-2AD

PLC, MITSU, 2 ANALOG OUT FX2ZN-2DA

PLC, MITSU, 4 ANALOG OUT FX2N-4DA

PLC, MITSU, 8 REL OUT FX2N-8EYR-ES/UL

PLC, MITSU, 8 DCIN FX2N-BEX-ES/UL

PLC, MITSU, GOT 1000 CABLE GTO01-C30R4-8P
REPLACES FX-50DU-CABO

EA

EA

EA

EA

1.00

1.00

1.00

2.00

1.00

7.00

7.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00



432395.1

445121.2

461993

462849.3

463219

469004

469005,0020

470620

472002

472006

472008.21

472080

4801501

480151.1

480151.5

470004.70

47002712

420370.410

PLC, MITSU, 5.7 OIT 256 COLOR GT1185-Q8BD
GOT1000 SERIES

5.7" 256 COLOR TOUCHSCREEN

QVGA STN, DC

320x 240 DOTS

DIODE 1A 100V MOTOROLA 1N4002/E3/54
OR MOUSER 625-1N4002GP-E3/54

LEGEND PLATE SQD 9001 KN 360 HAND OFF AUTO
HAND OFF AUTO

ENCL N4X SNGL HOF A42H30108SLP
ENCL BP HOF A42P30

LUG ALUM SOLDERLESS MAX. #2

ILSCO TA-2, BLACKBURN ADR-2, BURNDY KA2U
OR EQUAL _

LUG POWER KIT SQD #PDCGJD4

(6) 14-4 AWG

(3) LUGS PER KIT

SWITCH SEL 3 5QD 8001 KS43B
SHAFT STANDARD SQD 9421 LS8

OPERATING MECH SQD 8421 LJ7
FOR HAND J FRAMES

HANDLE DOOR SQD 9421 LC46

BLOCK CONTACT SQD 9001 KA1
ONE NORMALLY OPEN AND CLOSED

LIGHT SQD TRANS 9001 KP1R8
LIGHT SQD TRANS 8001 KP1G&

LIGHT SQD TRANS 8001 KF1W9

Operation 180 PACK 1 - INSTALL, GAUGES, FILTER PIPING
SWITCH PRESSURE A-B #835-C6.J 30" VAC to 100 PSI

NEMA 4 RATING

PRESSURE TRANSMITTER SETRA 256 2561-200P-G-2M-11 (0-200)

RANGE: 0-200 PSIG
PRESSURE FITTING: 1/4" NPT
EXCITATION: 24VDC
OUTPUT: 4-20 mA
25G1-200P-G-2M-11(0-200)

Operation 190 ROUGH IN & WIRE
VFD 15HP 480V YASKAWA V1000 #CIMR-VU4ARI23GAA

NEMA 4X RATED

EA

e

EA

EA

EA

1.00

4.00

4.00

1.00

1.00

7.00

1.00

4.00

5.00

5.00

5.00

8.00

1.00

4.00

1.00

1.00

1.00

4.00




A Penlalr Company

Stainless Steel Type 4X Enclosures

Application

Provides unmatched protection for housing
electrical components in highly corrosive
environments. This enclosure is used in indoor
and outdoor settings that are frequently wet
or have constant exposura to water, other
liquids, or contaminants.

A wide variety of Type 3[6L stainless steel
enclosures are available for applications
requiring the additional protection of Type
316L material.

See Chapter 11, EMC Enclosures, for
information on a related EMC-shielded
product.

6.26

Data subject to change without notice

Construction

- 14 gauge Type 304 or Type 316l stainiess
steel bodies and doots

« Seams continuously welded and ground
smooth, no holes or knockouts

= Seamless foam-in-place gasket assures
watertight and dust-tight seal

» Rolled lip around three sides of door and all
sides of enclosure opening excludes liquids
and contaminants

« Stainless steel door clamp assembly assures
watertight seal

* Hasp and staple for padlocking

» Door removed by pulling stainless steel
continuous hinge pin

» Data pocket is high-impact thermoplastic

« Collar studs provided for mounting
optional panels

« Exterior hardware on Type 3]6L stainless
steel enclosures matches enclosure material

Finish

Enclosures are unpainted. Door, sides, top, and
bottomn have smooth #4 brushed finish.

Industry Standards

UL 50BA, 508, File No. E61997:Type 3R,
Type 4, Type 4%, and Type 12

NEMA/EEMAC Type 3, Type 3R, Type 4, Type
4, Type 12,and Type 13

JIC standard EGP-1-1967

CSA File No. LR42186:Type 4, Type 4, and
Type [2

1EC 60529, IP66

Meets Type 3RX requiraments

= 763 4222211

FAX 763 422 2600

Accessories
See Chapter |2, General Accessories.

Electrica! interlocks

Fast Operating Clamp Assembly
Lighting Paclages

Panel Support Kit

Panels (see order number table)
Rack Mounting Angle Kit
Swing-Qut Panel Kit

Terminal Block Kit Assembly
Thermal Accessories

Window Kit

Modification Services Program

You can customize this product to your

unique requirements by specifying from these

options:

+ Enclosure height, width, depth

« Holes and cutouts in body, doors, subpanels

» Tapped holes in subpanels

» Fasteners, mounting channel in enclosure
and subpanel

= Mounting (adds and deletes)

* Doors

= Subpanels

« Thermal management (louvers, fans, filters)

* Windows

» Standard accessories

* Drip shield

For details, see Modification Services at
hoffmanonline.com.

To order, contact your local Hoffman
sales representative.

NOTE: For information about medifications
outside the scope of the Modification
Services program, contact your Hoffman sales
representative.

©2003 Hoffman Enclosures inc.




A Penlalr Company

+

Stainless Steel Type 4X Enclosures

Standard Sizes Stainless Steel Type 4X Enclosures (Cont.)

* Steel Panel

* Stainless Steel

Gatalog Number Catalog Number Enclosure Size Catalog Panel Catalog Panel Size Clamps Data
Type 304 Type 316L AxBxC Number Number DxE F gty Pocket
AJEH240BSSLP - A3GHR40BSSGLP 36.0DX24.00%800 . .. A3BPR4 - A36GPRASSE . i 3300%2100 .- 300: 5 . lage
T o T {814 610 % 203) - ' B ¢
A36HI0DBSSLE A36H3008556LP 26,00 % 30.00 x 8,00 A36Pan A36P30556 53.00 x 27.00 a7 Lerge
{914 X 762 x 203) {838 ¥ 686) (78)
AA2HIGORSSLP  AADHIGOSSSGLP - - 4200x36.00X800 | . A4ZPIB - - A2PABSSE ' 3000x3300 300 & . lage .. '
. o S (1067 & 914 x 203} . K (991 x 838) NN .
A48HIB0BSSLP A4BHIGOBSSELP 48,00 % 36.00 x 8.00 A4BP3E - AABPIBESE 45,00 x 33,00 300 8 Large
{1219 x 914 % 203) {1143 x 838) {76)
AZOMIGIOSSLP - A2OH1G0SSELP - 20.00x16.00x10.06 A20PT6 P20P16SSE - 170051300 300 4 Small
S o {508 x 406 x 254} (432 x 330) | (78) LT
A24H201085LP A24H20105S5LP 24.00 % 20,00 x 10,00 A24P20 A24P20556 21.00% 17.00 300 5 small
(510 x 508 x 254) (533 x 432) v
A30H241085LP A30H2410SS6LP 30.00 x 24.00 X 16:00 A30P24 A30P24556 g700xZ0Q. - 00 - 5 .. Lage
AR . ‘ ‘ {762 x 610 x 254) o (686 x 533) e o
A3GH24T0SSLP A36H2410SS6LP 36.00 % 24,00 x 10.00 A36P24 A36P24556 33.00x 2140 a5 Large
. {14 x 610 x 254) (338 % 533) [76) -
' A3GH30T0SSLP D10SSELP 36.00%30.00x10.00  -A3GP30 A36P30SS6 . 3300x27.00 .- - 380 0 7. - Lage o
N o {514 x 762 x 254} ‘ : ‘ L - {gasxese) @ - o T
A42H301055LP- A42H3010556LP 42.00% 30.00 x 10.00 AA2P30 A42P30S56 39.00 x 27.00 300 8 Large
(1087 x 762 x 254) (931 x 586) {76) )
A4BHIBIOSSLP : - AABHIG10SSELP 48.00%36.00x1000  A4BP3G A48P3ESSE° - 45.00x3300 300 - B . lame
T s (1219 x 914 x 254) o o © (1143 x 838). - N
A24H241285LP A24H2412SS6LP 24.00 x 24.00 x 12.00 A2dr24 A24P24556 21.00% 21.00 00 5 Small
{610 X 610 x 305) 1533 ¥ 533) {76}
A3DH241255LP A30H2412556LP 30.00x24.00x12.00 . A30P24 A30P24558 27002100 300 5 - lage
‘ o _ — (762.% 610 x 305) - L (686533 78) ‘ S
A3BH301255LP A36H3012556LP 36.00 % 30,00 x 12.00 A36P30 A36P30SS6 33,00 X 27.00 a7 Larga
{814 x 762 x 305) {338 x 636} 78
A36H3B12ESLP - A36H3612SS6LP C36.00x36.0011200 A3BP36 AJ6P3GSSE . - 3300x3300 . 300 7 - large _
_ 7 {314 914 x 309) o : b (838 % 838) e o -
AMBHIG12S5LP A4BH3612556LP 48,00 % 36.50 X 12.00 AABP36 A4BP36SSE 45,00 X 33.00 300 8 Large
(1219 x 914 x 305) {1143 x 838) (76)
AGOH3G1255LP ABOH3612SS6LP BO.00X36.00% 12.00 . AGOPAG AEOP36SSE 57.00x3300 ¢ 300 . 9 - Lege
. Co S . (1524 X914 x 308) R o . {1448 x 838 g C
A3DH2416SSLP A30H24165SBLP 30.00 x 24.00 x 16.00 A30P24 A30P24556 27,00 % 21.00 3 5 Large
{7621 610 X 406), (686 x 533} {78)
A36H301655LP A3BHIO1GSSELP 36.00%30.00% 1600  A3GP30.  A3GP3SSE - 3300%27.00 300 0 7 lage
: : . (814 X 762 x 4086) o . (338 x636) - (7B} R
A4BH3G165SLP A4BH3616SS6LP 48.00 % 96,00 x 16.00 A4BP36 AABR3ESSE 45,00 % 33.00 300 8 Large
(1219 x 914 X 406) (1143 x 838) {76)
AGDH3G1655LP AGOH3B16536LP B0.00X3600X 1600 - AGOP3G - ABOPIBSSE 5700x8300 - 300 .9 ‘tame -
: - (1524 x 914 X 408) T (1448 x 838) 78

Millimeter dimangions ( ) ara for reference anly; do not convert metric dimensicns to inch.

* Panels must be ordered separately. Optional aluminum and composite panels are available for many sizes. See General Accessaries.
NOTE: Panels have 2 formed flange along any side that is longer than 21.00 In. (564mm). Panel A24P20 has a flange on all four sides.

6.28

Data subject to change without notice

= 763 4222211

FAX 763 422 2600

©2003 Heffman Enclosures Inc.




H- and J-frame Thermal-magnetic Molded Case
150 and 250 Ampere Frame—Class 611

O s
www.SquareD.com
Far the most up-te-dale infermation

H-frame 150 A Thermal-magnetic {500 Vac) Factory Sealed Trip Unit Suitable for Reverse Gonnecticns

Hc;uhﬁ;né J-\l%-]:" sag&ih; O Imecupting G Interzupting J infarrupting L inh!nupﬁ!ng Teriminal
4°C | Hod | ™p | ool [ Price | Goacd | prce | - 20O ] Pice | S72008 | price Wire Range
2-pole, 600 Vac 50/G0 He
15 350 | 750 | HDL25015 T AELZE015 RIZE015 ==& | HLLEB015 -
20 [ 350 | 750 | HO(25020 THe=s00 | Folzeoee | B N
5 [ 350 | 750 | HDL28025 HG 26025 HilZEoes . | IEREECEE N T
ki) 350 | 7e0 | ADLZEG30 FE125030 25050 HLLZ6030 T
ES 70 | 850 | HOLEE035 AG=e0E | TOLBe03s | IEEEEC 7
40 300 | 850 | HOL26040 HEI 26040 WRZEAD | HLiZE0a0 | T
45 400 | 850 | BOL26045 HGLPE045 | HIL=5045 HUIZE04E | ] AL1S0HD
50 400 | 850 | ROL26050 HGL25050 FIL26050 HLE26050 Pep iy
B 8O0 | 1450 | HDL26DAC [ HGLoE0E0 | FOL25060 | HOze0E0 | T AWB
7a 800 | 1450 | RDLRG070 HELZE070 FLZsa70 HiLzs7a q Cueord
ED 800 | 1450 { HDL26GA0 . HE1 26080 HIL25080 HLLE6080 | 1
B0 F00 | 1450 | HDLEEGS0 Y G| 26080 HlzedE0 | ALLZ6030 N
100 son | 170e | HOLEZB1GD - HGELEE100 HILZE100 HLL25100 ]
110 500 | 1700 | HDL25110 ' HGLE610 - HILZE10 ALLBE110 7
125 500 | #700 | ADL2G1ES HELZ6125 , A= | | FUZEIES | 7
150 590 | 7700 | HDL26150 HEL26150 HIL25150 HLL2E150 1
iz -
750 | HOL3BO1S [ HEL36015 [ HiEe05 | [! HI1BE015
. 750 | HOL36020 RGL3&02E | At 35020 HL 36020 T
750 | HDL36M2S BEEEEEED 36025 HLL36025 ]
750 | ROL3E030 HEL36030 HJI35030 HICS6030 1
B50 | HOL36035 FII36035 ALLA6035 | 1
B50 | HOL3E040 of " HILSEE | HLLzsM0 ]
A50 | HOL36045 HGL36045 | | RICEGE | W35 | | —
850 | HDL3B050 HEL36050 HJL360s0 HBLL36650 #1480
1450 | HOL36060 - { HEL55060 (36060 HLL35060 1 awe
455 | FADL36070 . |FAG=ema- TULS6070 HL=6070 Cuaral
3450 { HDL36060 HGL35080 HIL36080 RLL36080 |
1450 | HDEAG080 HGL3E0A0 HIL36030 HILSEE |
1700 | HDL361(0 HAGLEE10 RIC35100 HALL36100
1700 | HDL36110 AGLEET0 | L6114 FLLA5110
1700 | HOLBG125 HGL26125 R 6125 EESEEE
. 1700 | HDL36150 [ HGL3EIS0 HILSE150 | [BLL38150 |
H-frame L Sen page B-57 for cimal bredkers with field interchangesble tip units -
J-frame 250 A Thermal-magnetic (500 Vac) Factory Sealed Trip Unit Suitabla for Reverse Conneclion=
Gurert ‘.‘I.ﬁ;";ggii‘;“ D irtemepting G Interrupting J Intarmptng Limtesrupting ceeeairat
Wt [low | Mo | Geobd | e | Gt [pea | [EobE | Pres ) ninnd I
2-pele, B00Vae 50/60 Hz i
180 .| 790 | 1500 | JDL=sise | &1 [ JGL2eIs0 [ AN ETREN) TIo=EE0 | e ALISID
P 575 | 1750 | JOLZETTS JGLesi7E e L2517 FUO A WG
200 000 | Pooo | JDL2E2m0 | BREEEN Tz | 565200 | AL95000
= 1155 | 2250 | Jol=aees JGL26235 T =525 55535 E/0-550 kerril
750 1250 | 2500 [ JDi26250 TiGlzeB0 | .| JE=Es0 | 155250 AlorC
3-pale, 600 Vac 50/60 Hx . : .
150 750 | 1500 | JOL36is0 [ EE=TEE JIE6150 | TI=siE0 |} AL7EID
75 &5 | 1750 | JOL3eis JIE6T7E L3875 HIID AN JING
200 1000 | 2000 | JOI2A200 0 | Jise | JTER | AlzsalD
B 25 | 2250 | JoLssees JIL36235 I 36285 #3/0-350 kol
Hrame 555 1250 | 2500 | JDi3asn Ee=n | JLL56250 AarcCu
m Sge page 6-57 for cinzuit | wiih ield interchangeanie rip unkts.

H- and J-frame Termination Options e .
F=No Lugs {includes terminal nut ldt) %
L= Lugsbath ends

M =Lugs “ON"end Terminal Nut Kit “0 end

P =1ugs "OFF end Terminal Nut Kit “On" end
N=Flugin+
D =Drawoul +

S =Rear Connecled +

+ For N0, and S pricing, add termination pricing on page 6-58 to price.
% AU TS sutfex for cirminl breaker without terminal rut iot.

Table 7.39:  H- and J-Frame Interrupting Ratings
Valtage Intamupting Rating
o 2 J L
. - 240Vac 25 kA 55 kA 100 1A 125kA - -
Discount 480 Vac 16 kA 35 kA ESkA B0 KA
Scheduls 600 Vo T1AKA 1B RA 25kA SDRA




[0 esuare Operating Mechanisms Door Mounted
by Schielder Electric for Circuii Breakers Class 9421 / Refer to Catalog 9420€T9701

www.schnelder-electric.us

Type L Circuit Breaker Mechanisms -

Type L door-mounted, vasiable depth ogerating mechanisms featura heavy duty, ail metal construction with trip indication. All
mechanisms can be padlocked in the "OFF" pesition when the enclosure door is open. Further, the handle assemblies can be
locked "OFF" with up to three padlacks, which alsc locks the enclogure when the door is closed. (The 3" handle accepis one
padiock.) Complete kits are rated for NEMA Type 1, 3R, and 12 enclosures. They inciude a handie assembly, operating
mechanism, and shaft assembly.

Table 8.41: Complete Kits

9421 Type L Circult
Breaker Mechanism

NSF, PawerPaci™ Hand J[  2-3 250 ()] 51/2— 5-1/2-21-3/8 LJ3 | | 6-1/2-21-3/8

PowerPaci D and L 23 &00 LD1 7-1/4-12-118 | LDb4 7-1/4-22-5/8 | 3 jn, handles are not recommended

PowerPact M and P+ 3 1200 | LWi= 7-318—11-5/8 | Lw4w 7-ai6—z2-1/a |for use with these circuit breakers.
2 Wiouning depth measured I inches from circuit breaker mounting suriace {control panel} to oliside of enclosure door.

w  Type .W1 and LW4 include an B in. handle (94211 HPB) rather than a & in, handle.
¢  These circult breaker operating mechanisms must use the 8421LHP™ or LGP handles only.

Table 8.42: Component Paris

NSF, PowerPact H&J | 2-3 250 |LH3v LHBY LJ7 5-1/2-10-1/4 | LS8 1/2-21-3/8 | 1813
i PowerPaci D& L 2-3 500 * — LHBY | o7 7-1/4-12-1116| LS8 7-i/4-22-5/8 | |.813
PowerPact M & P+ 2 1200 * - |LHP8Y Lw7 7.3116-11-5/8| L8 | . 7-3/16-22-1/4 | LS10
A Mounfing depth measured in inches from ckeuit breaker mounting surface (contral panel) fo outslde of enclosure door. -
®  Type LW1 and LW4 Include an 8 in. handle (9421LHP8) rather than a & in. hande.
+ These circuit breaker aperating mechanisms must use the 8421 LHP** or LCP** handles only.
%  3in handles are not recommended for use with these clrcukt breakars,
¥  Fora red handle and yellow bezel, add suifix RY to caialog number, e.g., 5421LHGRY.
Table 8.43: NEMA Type 4 and 4X Handle Assemblies

3in. Handle
Assgmbly

NSF, PowerPaci H and J
PowerPact D and L -8 500 LH46 1| LC46 b 31n. handles are not récommended for use with thesa
PawerPact M ard P 3 1200 LHPaB LCP48 | croult breakers.

Tahle 8.44:  Auxiliary and Alarm Switches for PowerPact™ Circuit Breakers 4

ﬁﬁ 0 b & Price |- Eand i1
1 Auxiliary Switch 1a 1b 529450 : 520450 ) 528450 - .
2 Auxiliary Switch 2a 2b 2 x 8529450 . 2 x 828450 ' 2 ¥ S20450 i
Standard 3 Auxiiary Swilch 3a &b = s T 3% 525450 i1~ 3x529450 -
Handle 4 Discount Schedule: DE2 -
Assembly - NOTE: The localion of the accassory in ihe cirouit breaker determines its function.
© 20712 Schneidar Eleciric i =
All Rights Reserved. Eg':cg;ufa . .- . 8 1,9




B YASKAWA

Washdown - Dust Tight!

The V1000-4X is a version of the standard V1000 in an intecral
enclosure that meets NEMA type 4X/12 indoor use requirements,

UL type 4X/12 standards, and the IP66 rating of IEC 60529, This
enclosure provides the protection required in tough washdown or
dust-tight environments, common in Food and Beverage Processing,
Packaging, Metal Machining, Woodworking, Pumping, Refrigeration,
and Printing. The enclosure is epoxy-coated to protect against

the harmful effects of sanitizing chemicals commonly used in food

industries.
ni-2ABVA nle Phase 50760
Mode! Number
MR VU——1GAA | BAD 0002 | BADOD3 | BAGDDE | BADDLO-{-BAD012

Motor Capacity ND /4 1A ,42>-_,-'1"" j 3 3
Tl e
33

{HP) HO | 18 14
Output Currentd ND | 1.2 L1 60 [ fe] \1;.0

(me) o L-#5"] 18 | 30 | 50 | 80

Mode! Numbe:
CiMR-YUC—GAA
NobrCapady ND | A | WA | & | 1 -3 | 510 | 0| N | B

=5

{HP) HD 18 14 12 1 A1 ~5..]_ 75 10 13 20

Guipw Curent ND | 12 | 38 | 35 : o6 | 120 | 16 | 0 g% | 69
{me) HD | 0B  ae—t—30 | 50 | &0 | 110 | 75 | 25 | 3
1J i - 0/60
Modal Number
R L Ny | 440001 | 4ROTDZ1~4A0001 | 440005 | 4A0007 440000 | 4 Go18 §4a0023 | dngost | 4agete

Molor Capacly ND | 122 1 7| Ik S 75 | 10 15 RN
MRy o [ e | 3 2 | T4 | 5 10 10 b 15

SupCaenth WD | 12 | _2l——77 | 54 | 69 | 88 Tt ] 175 | 2
{ms) WD | sa—t18 | 34 | 48 | 55 | 72 | o2 T | 3

Options*

» 120 VAC Interface

» Network Communications: Profibus-DP, DeviceNet, EtherNet/IP,
Modbus TCP/IP

« although the VI000-4X is compatible with most V1000 options, those options may
mot be waterproof, These options require special consideration regarding proper wiring
techniques, including cable glands.

Yaskawa America, Inc. | Tel: 1-B00-YASKAWA (927-5282) | wwwyaskawa.com
Drives & Moticn Division




B YASKAWA

Specifications

150% Overload for 60 sec. (Heavy Duty)
120% Overinad for B0 sec. {Normal Duty}

0~400 Hz (higher frequencies available with custom

software) Beverage
Open Loop Current Vector Control, Vif Control,

Control Methods PM Open Loop Vector Gonirol
Simple closed loop speed control available

Prolective Design NEMA Type 4X/1P66 (dust/water-proof)

Braking Transislor Standard in all modsls

QOverload Capacity

Cutput Frequency

ClonVéycr Industrial Washer Refriﬁrétion

Braking Torque 20 - 40% increase with intefigent high-slip braking function
Uses mechanical energy fo continue eperation during

momentary power failure, standard Size Com pari sOn

Prevention function for die-cushion in a hydraulic mechanical

Overvoltage Funcfion press and other applications H Normal Duty, NEMA Type 4X/IP66

Elﬂpsed timer assists in preventative maintenance for 18.31"
cooling fan, capacitors, and transistors

KEB Function

Maintenanca

Easily replaceable cooling fan .
Global Certification CE, UL, cUt, RoHS, TWY

(7) multi-function digital inpuis

(4) hardwire bassblock

(2) multi-function analog inputs

16.54"

{4) multi-function pulse input

Avalakle /O “ -
{1) multi-function relay output

(2) multi-function photo-coupler outputs
{1) multi-function 0-10 Vidc analog output
(1) multi-funection pulse output

Standard: RS-422/485 MODBUS 115 kbps B74E

Network Communication Dpfional; DeviceNet, EtherNet/IP, Profibus-DP,
Wodbus TCPAP -

Standard LED 5 digit display
Optional mulii-ingual, fulliext remote LCD

Keypad Operator

o" 8.38" 7.36" 11.42"
Not drawn to scale

Ducumentwumber FLVI000-4X.01 + 05-15-2010 + © 2010
fior £t i3 T

Yaskawa America, Inc. | Tel 1- SOO-YASKAWA (927 5292) | www. yaskawa com
Drives & Motion Division




Push Buttons - Selector Switches :

Type K—~30.5 mm . ‘ _ www.squared.com
Class 9001 . . FOR CURRENT INFORMATION

~

Non-Hluminated 3 Position Selector Switch Operators — UL Types 4, 13/NEMA Types 4,13

For use in hazardous locations — See Page 16-78.
Legend plate and contact block not included unless noted.

CONTACT BLOCK REQUIRED 1.— Contact Closed 0 — Contact Open
Cenier Cenler Center Cenler Cenler Cenler Center Center Cenler
Contacl Quantily WMount 4\
ek s RN AR AR AR AR AR AR AR O AR
Left Right |Left Right| Left Right {Left Right|Left Right! Left Right | Left Right | Leit Right | Left Righ!
' Ka3 KAz
KAl MK,“ ¥ 1"00100 201 1 00110010 OC11 0080 010‘110
QLo ™ iz 4o KA
© 0 “lo11foo1fot10|orofootjoti|o11f100 00"
KA3 KA3
KA1 Q-I-QK,M ¥ oa1i1f{100 o0 100 ciofloot|101 D a1 011
« Operator . |-°03“RQ @up o KAz AR
Notel oo f K211 1d|oo1| ot1o|o1o0j00if100f0to|0to | 100
Top View o 0
CAM B c D E F ] dJ L M ..

Nonlluminated Operators Type Type Type Type Type Type Wpe | Type Type ||

hManual Return :

- Operator Only = . .
Without Xneb K542 K843 KS45 KS45 K847 K549 KS401 K5402
Wilh Stendard Black Knob . |KS42B KS43l B KS458 KS4eB KS478 KS49B K5401B K54028
With Other CGolor Knob (Ses Table) 4 . KS424 KS434 KS444 K&454 KS4EA KS474 KS4ga 84014 KS4024
Key Cperaled with £10 Key {Code 4 through 10} »+ KSq2Ke KS42Ks KS44Ke KS45Ke KS46Ke | KS47Ke KS48Ke KS401Ke KS402Ke

with Contact Block(s . . .

)
* With Stancard Black Kneb [See Table for Other Colors, .
Replace B inType Number with Other Color Code). .
With 1 KA1 on side 42 (H13) . K5428H13| KS43BH13| KS44BH1E | KS45EH13] K5468H13 | KS47BH13| K5482H14| KS401BH13| KS402BH13

With 1 KA1 on side #1 (H1) KS428H1 (KS43BH1 |KS44BH1 | KS45BH1 |KS46BH1 |KS47BH1 |KS40BH1 |KS401BH1 (KS402BH1
With 1 KA1 on side #1 and 1 KA1 on side #2 (H?) KS42BH2 |KS43BH2 [KS44BH2 |KS45BHZ |KS46BH2 |KS47BH2 |KE48BH2 |KS401BH2 | KS402BH2
Spring Return from Lefito Cenler i
Operator Only W . g . '
Without Knob ' KS52 K563 KS64 . KSB5 . |Ks68 K867 K569 KS601 K5602 1
With Standard Black Knob K628 KSa3B KSB4B K658 KS668 KS678 KS69B KS601B KSB0EZB |
With Other Color Knob {See Table) 4 KS624 KS634 KS644 KEhB54 | | KSBS4 KSE74 ' |KS5694 KSBCT 4 KE56024 :
Kay Operaied with E10 Key (Code 5, § nr 9 anly] &+ KS62Ke KS63Ke KSa4Ke K&65Ke KSGeke |[KSE7Ke |KSGOKe [KBEDTKe |KSE02we ||
Spring Relurn From Right to Genter . ) |
Cperator Onlym E R ’
Withoul Knob Ks72 Ke7a KS74 KS75 Ka76 Ks77 K579 KS701 KS702
With Standard Black Knob KS72B KS7ag KS74B . KS75B KS76B K5778 KS768 K&701B KS702B
. With Other Color Knob (See Table) & . KS724 KS734 KS744 KS754 KS764 KS774 KS704 KS7014 K&7024
- Key Operaled with E10 Key (Code 4, 5 or 7 Only) s KS72Ke |KKS73Ke [KS74Ke  |KS7EKe |KS76Ke [KS77Ke |KE7OKs |KS701Ke [KS702Ke
Spring Return Both Sides lo Center :
Operator Only W ) . i
Without Knob KS52 KE853 K854 K855 KE56 K357 K859 KS501 KS502 H
. ‘With Standard Black Knob KS528 KS53B KS54B KS558 KSEB KS57B K598 KS501B K55028 |
With Other Color Knelb {See Tabie) & . KSE52 4 | KSG34 KS544 KS554 KS564 KSE74 KS594 KE5014 KS5024
Key Operatied with E10 Key (Code 5 Qnly) e+ KS52KS KB53K5 KS54K5 KS55K5 KS56K5 [KSS7KE |KS59KE |KE501KS KE502K5

w These operators can be ordered complete with contact blocks—for maximum block usags —
see Pape 16-B4, Add the “H" number chosen from Page 16-79 10 the end of the operator type
number and add the cost of iha "H* number 1o the operalor cosl. Selector Switch Knobs
EXAMPLE: KS43K6{51.00)+H13{KA1-SIDE 2){19.00)=K543K6H13(80.00). ° .

Add the color code as chosen Trom knob color {abls at right.

EXAMPLE: K8434 with a green iloved hand knoh = KS43FG

Add the key wihdrawal code from key withdrawal code table below,

EXAMPLE: KS43Kn thal the key can be withdrawn in the right position only = K843K6 . .
All key operaled devices are furnished as standard with Sguare D number E10 a‘ey only

pari o, is 29411 03109, $4.40 per key), The ollowling 20 additional key changes are available

>

3

at no axira cosl: . . Gl
E11-E13, E16, E21.-E26, E2B-E33, CH501, CHE74, SR251, T107, .
Occaslonally it is desirable 1o have several devices with dissimilar key changes, but all Standard Gloved Coin
operable by a single master key. The following key changes wilh masier keying provisions are Knob Hand Xnob Dperated
avaiiable at $7.30 additional per device, . " . "
: Colar Knobr Type Knob Type Knob Type
w Master ey : Code Code Code
o Total Key Chariges . ‘ .
o Key No, 4 - Black B B FB B25 T8 818
-3 j =] ' 16
] E36 thru EGO 25 2841151890 Yellow v va Y yoq N Yi6
2 E EXAMPLE: For individual key, not master keyed an E28 is chosen. The type number is Orange 3 s F8 S25 — -
BN 1] KS43K5ER, : Bue 1| L LB FL L24 L 116
g All kay oparaiors come standard with 2 keys. Replacement keys can be purchased by spec- While w W8 Fw w24 - -
Bl 4] ifying the key parl number 21 $4.40 per key. Amiber A AB EA A24 - -
=I" Clzar ¥ Cc8, FC ca4 TG Ci6
0 e -
F1% 3- it itch
- ne 3-Position Switches
: Eg » Code » Code
e 4 Yes No Ne 8 Yes No Yes .
L v) 5 Na Yes No g No Yes Yes
LI 6 o Ne Yes 10 Yas Yes Yes
7 Yes Yes No
For additional information, reference: Catalog Number 9001CT8701 or D-Fax™ #1548 and #1548. .
© 2000 Square D CP1 Discount
16-60 A% Rights Reserved Schedule - /00 D



SOL £ Ej, Eﬁ}i industrial Control Transformers

The SBE - Encapsulated Series

The SBE Encapsulated industrial control transformers

are epcxy encapsulated to seal the iransformer windings
against moisture, dirt and industrial contaminants. Extra
deep, molded terminal barrlers reduce the chance of
electrical failure as the result of arcing or frayed lead wires.
The rugged construction and proven reliability of the SBE
design is uniquely suited for all industrial environments.

Features

e 50 - 1000 VA, 50/60 Hz — suiiable for worldwide
applications.

» Interleaved copper windings reduce IR losses
and maximize efficiency.

e 55°C Rise, 105°C insulation system to minimize heat

« Epoxy encapsulated to protect cores and coils against  Related Products
moisture, dirt, and other contarminants. e Linear Power Supplies
e Meets or Exceeds NEMA Standard ST 1 and ANSI « DIN Rall DC Power Supplies

C89.1 for load inrush capability.

s Integrally molded, flame retardant (IEC 707/1S0 Class
1210) Terminal Blocks provide greater terminal contact
area and improved conductivity.

» Heavy gauge steel mounting plate
e Mounting dimensions are compatible with similar

* | ine Reactors

SEE Mounting Profiles

E77014

e Constani Voliage Transformers

conirol transformers. e DTS Wt
}
e Secondary fuse holders (FB2X) included for 1 3/32x 14 ;- MG Wz—j |
cartridges (fuses not included). IE ﬁ]‘Jl L
» Factory—instalied fuse holders are available L e o et NET s I
(See W, WA & WE options). L TP 0 MG
e 10 year warranty Siof 1 \L‘f e ! oe
‘/.;7“.2 e
Accessories Siot 52
._.c;_t;;u:_..._.__._.w e ) Mounting Dimensions
" Description
Number . .
Primary "CC" Rejection Type Fuse Holder _ Z -
FBP (Fingar Safe covers not available) Ej EN@I@”@ j, 1
FB2 Secondary Fuse Holder only (Glass or Ceramic, 14" x 14" fuse) ‘B — 3”
— Secondary Fuse Holder orily included where applicable. Not H
soid separately. (Miciget Cartridge Typs, 13/32" x 11&" fuse) —
Primary "CC” Rejection Type Fuse Holder and . T
fBPm Firger Safe Cover Kit EIE‘ @
P20 | IEC Touchproof Cover Kit f i W
SBEDIN | IEC Fuse Holder Adaplor K Profle Top View
W Faciory installed Primary Fuse Holder with
Midget Type {no covers)
WA Factory installed Fuse Holder with
Glass/Ceramic Type and Covers
|w | Fectoryinsialled Fuse Holder with Midgat Type and Govers |

Visit our website at www.solaheviduty.com or
contact Technical Services at (800) 377-4384 with any questions.

161
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D Industrial Control Transformers

SBE Encapsulated Series Selection Tahles

Group 2 — 220 x 440 Yot Primary, 110 Voit Secondary, 50/60 Hz G@US
230 x 460 Volt Primary, 115 Volt Secondary, 50/60 Hz
240 X 480 Volt Primary, 120 Voit Secondary, 60 Hz ET714
c N . b R P, U pproxs
T atalog -| H_etght h‘_Uldth D_epih. Mty Width Mtg Depth - |- . §lni\5:ze (inches) “Ship Weight
qul?ﬁr . (inch) : Gnch} | (inch) w1 I.Wz " D1 ! DZ - '51 / 52 _ " Ibs (kg)
50 | EO50 270 | a0t | 3899 | 251/NA | 202/NA | .20x.33/.20%.33 3(1.86) H1 H3 H2 H4
75 | EO75 205 | 3a0 | 438 | 2.81/250 | 210/NA | .20x.60/.2C% .50 4(1.82)
100 | E100 506 | 339 | 461 | 2817250 | 2.37/NA | .20x.50/.20% &0 5 {2.27)
150 | E150 3.89 45 | 448 | 3747312 | 256/2.67 | 20x.65/.20%.33 8(3.84)
\ 200 | E200 280 | 45 | 470 | 874/342 | 287/3.18 | 20x.65/.20x.33 | 10(4.58) F/YY\M
, 250 | E250 3.89 46 | B2t | 374/312 | 3.20/381 | 20x.65/.20x.83 | 11{500) l 120V .-—l
300 | E300 453 | 525 | 466 | 438/3.75 | 310/NA | B1x.71/.81x.71 12 (5.45) w2 <
350 { E350 453 | 525 | 507 | 4.38/375 | 854/NA | 31x.71/.81x.71 15 (6.82)
500 T Esoo | 453 | 525 | 575 | 488/375 | 433/NA | B1x.86/81x85 | 19854
750 | E750 =56 | 648 | 693 | 582/437 | 426/575 | 31x.85/.31x.85 | 81(1 4.00)
1000 | E1000 656 | 680 | 736 | 5:32/437 | 488/618 | 81x.B5/.81x.85 | 36(1 6.36)
Note: Includes FB2X Secondary fuse holder.
Group 2A -  Factory Installed Primary Fuse Holder Glass "CG* and:
W — Secondary Fuse Holder (Midget Cartridge, 13/32" x 114" fuse) supplied, no covers @
WA — Secondary Fuse Holder (Glass or Ceramic — Type 3A6, %" x 14" fuss type) r.us
WB — Secondary Fuse Holder (Midget Cartridge, 13/32" X 1% fuse) E77014
i3 ' Primary Fuse Holder 'Ciass"'cc" ol - . R _Di[ﬁe%lsibné o "’ . C B 7 ‘
L% VA n‘lri‘:r%p;?rl;pe W?A?ip:\;%m)gg ¢ W?I‘L?;eu\:r? Bul\\:r_le“:sg ‘_ﬂ I:::g:';‘ : t'm:; ! ?Izg:; . MUE ‘;1‘:3;_11 B MEF{ ?ijzm | _L?Iut lS;eJ.{(g;c?Es} ; “'1$h‘ix; [\){;::(ght
Catalog Number | Gatalog Number Catalog Number : g . 1 N Lo BENE L v s tkg)
50 E050W EQSOWA E0S0WB 418 1 3.01 | 398 | 251/NA 2.02/NA | .20x.33/.20x.33 2(1.36)
75 ED75W EO75WA | E0750WB 441 | 239 | 435 | 281/280 | 210/NA | .20x.50/.20x.50 4 {1.82)
100 | El00W E100WA E100WB 441 | 330 | 461 | 281/250 | 2.87/NA | 20x.50/.20x.60 5(2.27)
160 | E150M E150WA E150WB cas 1745 [ Tams | 6747812 | 2.66/287 | 20x.65/20x.38 | B384
200 | Exmow | Fooowa E200WB T eas T ae [Tave | 872712 | 2.57/318 | 20%.66/.20x 83 | 10(458 _
250 | Emow | EZSO0WA E250WB 536 | 45 | 521 | ar4/s12 | 520/861 | 20x65/.20x33 | 11500
300 | E300W E300WA E300WB 509 | 525 | 486 | 438/375 | 310/NA | 31x.71/31x.71 12 (5.45)
350 E350W E350WA E350WB 500 | 525 | 507 | 438/375 | 8.54/NA B1x.71/.31x.1 15 (6.82)
500 ES00W ES00WA ESDOWR 509 | 525 | 575 | 438/3.75 | 483/NA | B1x.85/31x.85 19 (8.64)
750 | E750W E7S0WA E750WB {701 | 638 | 663 532/437 | 425/675 | 31x.85/.31x.85 | 31(14.09)
oo | ewoow | ewows | coows | 707 [oss [ 7o | 5eo/edr | amaiee | xS/, L 2BAN

Notes: WA and WB suifix include Finger Safe covers. Fuses not Inciuded. W opticn for secondary fusing requires assembly {FB2 sold separately}).

‘ ' :_..E"",,_Se R
Option . Dpfn}nn 17 -}fzsidnzw. f

Glass/Ceramic
WA - Type 3AG
(FB2)

Midget Type
WB (FB2X)

AY % ) 5
' SBE Cantrol Transformer SBE Control Transformer with
without Covers - I Option Govers - WA & W8 Ogtion

Visit our website at www.sclaheviduty.com or
contact Technical Services ai (800} 377-4384 with any questions. 163
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Industrial Control Transformers SQ | Aris D

SRE Additional Accessories - continued \
£B2X Fuse Block - Secondary Side @ ‘

FB2 Fuse Block - Secondary Side

——

SBE DIN Circuit Breaker Mounting 1P20 Terminal Covers {Two Covers Per Kit)

Thread Forming
Serews

Twe Included

Visit our website af www.sclaheviduty.com or
166 contact Technical Services at (800} 377-4384 with any questions.




Push Buttons
Type K-30.5mm
Heavy Duty Pilot Lights

Class 9001
Pilot Lights — UL Types 4, 13/NEMA Type 4&13
For use In hazardous locations — See page 14-79.

Legend Plates Not Included

With Red With Gresn ’
Deseription Yoltage Style Fresnceal pCuInr Fresrée; I:'(:‘.oh:r Vc\"glrggég? Price C‘Q’;gp%u;p Price
110-120V, 50-60 Hz Transformer KPiRa KP1GE31 KP1 %E . i KP1
220-240V, 50-60 Hz Transformer KP7R31 KP7E3A1 KF7{2] : KP7
24-2BVAC-DC Full Vollage KP35R31 KPasG31 KP35(2) " KP35
For Other Voltages See | Transformer, Fiashing or LED (3}| KP 1)R3A1 KP{1;GS‘L KP(‘L!(Z ' ! KP(1) .
Slandard Pilot Light Table (1} Full Voltage, Neen or Resistor {4 KP(1)R31 KP(1)G31 KP(1)(2] KP(1)
{Plastic fresnel Color Cap .
Bhown}
140-120V, 50-60 Hz Transformer ' KT1R31 KT1G31 KTi(2 KT
220-240V, 50-60 Hz Transformer KT7R31 KT7G31 KT712 : K77
24-28VAC-DC Full Voliage KT35R31 KT35G31 KT35(2) KTa5
For Other Vollages Transformer, Frashing or LED (3} KT(1)R31 KT{1 G311 KT{1 %(2 KT(1
See Table (1) Full Voltage, Neon or Resistor {(4)]  KT{1}R31 KT11)&E31 KT(1)2 KT(1
Push To Test Pllot Light
{Glass Color Cap Shown) .
v 120VAC Only :
: 0 . Resistor (5) KTR38R31 KTR3B8G31 KTR38(2 . KTR3a
-2 ggfgyhgﬁ \%’l‘gges Full Votiage (5) KTR35R31 KTRE5G31 KTR35 2} ‘| KrRss
::E See Tabie (1) (5) Full Voliage or Resistor (5) KTR{1)R3 KTR(1)G31 KTR{1}(2} & KTR{1)
k= ;
=11 Remole Test Pilet Light
o {Glass Color Cap Shown) L
& Intrinsically safe equipment must not Telease elactrical of . ’_
ﬂ' thermal enerﬁy capable of igniting cerlain explosive or
™ corbustible hazardous aimospheres, for which the
equipment has been testad. i
B These pilot lights are intrinsically safe when used wilh a
Y suitable approved barrier or barTier ralay (Class 8501 Type i
L TO from pages 19-22 and 19-23}, These pilot lights are
3 Factory Mufual (FM approved). onsull your local Square KP44Y
N D Sales Office for further details. KP44R KPadG (Yellow
These pilot lights are fully encaj sulated ~ there are no Calar : - -
replaceable pars — except for tElE SK40 ring nut. Use Cap) |
[N100 series plastic legend plaies as shown an pages '
1481 and 14-B2,
Operaling Norminal Gurrent
Pilot Light For Intrinsically Voltage Range V max. = 32V
Sale Circuits 20-30V o5ma. | max. = 165 ma.
[NEMA 4X) AC/DC :

{1} Add ihe vollage assembly code as chosen from voltage assemhbly code table on page 14-83.

EXAMPLE: KT(1)R31 wilh a 60VAC red LED voltage=KT37LARS1. )
(2) Add the color coda as chosen from the coler cap fable. EXAMPLE: KP1(2) with a blug fresnel cap = KF1L31
{3} The calorcap must be the same color as he LED voltage chosen, i.e., green LED use & green color cap.
4] On neon vollages use clear color caps only.
5} On remole 1est pilot lights use only full vollage or resistor voltage assembly codes, Do not choose LED, neon o transformer codes, For AC use only.

Push-To-Test Ground Detector Pilot Light Voltage Assembly Codes
{Contact Block Included — But NOT Legend Plate or Color Cap) See Page 14-63
Used in pairs r}u indir';a!e' a g_righunged cﬁ_r;glti]l?n ina conl]rol cirguit fed from & grlounded
cenler—1apped transfommer, The Type s commonly used in prass control circuils, H H i
e he reawirements of 1he ground deteclor clled for in ANSI B11.1 (1871), Par. Typical Wiring Diagrams
E3.6.5. Consult local Square D Sales Office for proper application. L1 STAST
Vollage and Frequency Type Price . It stoP 2 1 3
110-120V., 50-60 Hz. K¥50 $108,00
M
]_.....-,
Color :
(2} Glass e ——
Amiber A3 AQ AB Push-To-Test Pilot Light
Blue Lat L9 LG TEST
Clear [ o123 C6 U BUTTOM L2
Gseen G31 G G6 | {TESTY CN\~L2
Red R31 RY RE AN
White W3l wse W6 STOP START LI 7]
Yellow Y31 Yo Y6 : 159
For Basic Operators ... .. A, . . Page 14-84 "E“w:’“"'z
ForBoots . ........ i i v es.... Paget4-83 Lai U ow
FOrLamps. . «.oooe--- e .... Page 14-77 S o L
ForlegendPlates............. P ...... Pages14-B1 —14-82
For LightModUles . . ..« cvvnnnnn- e ... Pagel4T7 [ee e
Far Qutling DIMENSIONS .« .« < vvvreeveernennn . Pages 14.92 —14-93 ' us G O
For Replacement Parts. . .. ... ovareruras s acaeens Page 14-86 — S0
ForRingNuts . . ...........ouun e .... Page 14-87 Remote Test Pilot Light

' Discount .
1464 CP1 Schedule [Ijl




e eleermories

On-Delay DIP Switch

DIMENSIONS ¢ 3max
INCHES _I_‘a—

RELAYS

_l_'“"'"in

Al

=
e
il
(=]
[X1]
=
o

®
cANus
@ SUPPLY VOLTAGE | L

OPERATION

The time delay begins when stspply voltage is applied to the input. Upon QUTRT =T DELYY
completion of the delay period, the relay energizes. Reset during or after
the delay period is accomplished by removal of the supply voltage. The
TRC Series will not false transfer if supply voltage is removed prior to
completion of the delay period. A fast recycle time permits accurate, high
speed, continuious operation,
SPECIFICATIONS
WIRING DIAGRAM . SUPPLY VOLTAGE: 12, 24, 48,720 o 240 VAC,
50/60 Hz; or DC; £10%
@ © TIME DELAY
t@ @{j RANGE: See Crdering Information.
N ACCURACIES:
Seuing: +2% or +50 miliiseconds; whichever is greater
SUPPLY Repeat: +0.1% or 8.3 milliseconds; whichever is greater
+| VOUTAGE |-
RESET TIMES
DPDT Octal Plug-in Before lTime Out: 100 rpi!liseconds
RB-08/PFOB3A Adter Time Out: 50 milliseconds
DIP SWITCH OPERATION ?;;i:;f—ﬁ}:li 10 A @ 250 VAC or 24 VDG, resistive
RANGEW  RANSEE RASED TP TGeow Operate: 32° 10 131°F (0° to +55°C)
e e = Siorage: -48° 10 185°F (-45° to +85°C)
ioe SSE FALSE TRANSFER: No
= ey REVERSE POLARITY
\0SECONDS 600 SECONDS o ;: rE\ElIN:'uTEs - %%ﬁgju;‘g]s PROTECTED: Yes
. . . . i ) POWER REQUIRED: 3 VA, approximalely
Digital sekection of the time delay is accomplished by the use of ten (10) binary DUTY CYCLE: Continuous

switches, each marked with a time increment. Thie time periods, of which there
are five (5) ranges, represented by each switch in the ON position is added LIFE EXPECTANCY

together 1o obtain the desired time delay. No more trial-by-eror adjusiments. Mechanical: 10 miflion operations, minimum
ORDERING INFORMATION Elecirical: 100,000 Opearations @ rated load
INDICATORS: |.ED glows when relay is energized.
TBC-XXX-X XA ISOLATION: 1,500 volts, inputfouiput
CONTROL VOLTAGE TIME DELAY RANGE
12-D=12Voits OC A=0.110102.3 Seconds

24-p, = 24 Volts AC/DC ! B in 0.1 Sec. increments
" 48-[} = 4B Volts DC e |2 = 1.0 to 1,023 Seconds
120-A =320 Volls AC/DC - i 1.0 Sec. Increments
j 240-A = 24D Volts AC £ =100 10,230 Seconds
in 10 Sec. Increments
D=0.110 102.3 Minutes
0.1 Min. Increments
E = 1.0 top 1,023 Minutes
in 1.0 Min. Incremerits




Key features

= SPDT thmugh 4PDT, 10A contacts

= Compact power type relays

» |Miniature power relays with a largs capacity

= 10A contact capacity
» (ompact size saves space

S us @
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Part Number Selection
Part Number

Standard

With Indicator RHBULD — ACBY, AC1ZY, AC24Y, AC110V, AC120,
With Chack Button RHBLCO  — AC220v, AC240V DCEY, DE12V, DE2AY,
With (ndicater and Check Button RHIB-LLCO — D48y, D110V

Top Bracket Maunting RHIBUTO —

With Diode (AL coil oaly) RBUDC RHIVZUDD DGRV, DGT2V, DG4, DCABY, DCTIOV
With Indicator and Diode (DC col caly) RHIBUDO — DC12V, DC24V, DCAY, DCT10V

Stahdard

RHzB-L s £
DPoT With Indicat RH2B-UL O RH2v2-UL O
th eea™ - i ACEY, AC12V, AC24V, AC110-120V,
With Check Button RHZB-UC O — ACZ20-260V
DCBY, BG12V, BG24Y, DC4BY, DC100-
With Indicator and Check Button RHZB-ULCO  — ! ! V. 0CA eV
Top Bracket Mounting RHZBUTO  —
With Diade {C coil only) RHZBUD O~ RH2v2-Un 0
: DCBY, BC12v, BC24v, NC48Y, DC100-110V
With Indicator and Diode {DC coil enly] RHZB-ULD O RH2vz-ULD O
Standard ' RH3B-U] RH3vz-u O
3PDT - N
With Indicator RH3B-UL. 1D RH3V2-UL T ACEV, ACTZY, ACZEV, A0V, ACTZ0V,
With Check Button RH3B-ucO  — AC220V. AC240V DCAY, DC12V, DC24V,
110V
With Indicatar and Check Button RHIB-LLLD — D48y, DL
Top Bracket Mounting RH3g-UTd -
With Diode (DC coil pnly) RH3BUDO —
- DCBY, DC12V, DC24Y, DC4BY, DC110V
With Indicator and Diode (DC coil only) RH3B-ULDO —
Standard RH4B-U O RH4v2-u
4PDT - T -
With indicator RH4B-ULT] HH4VZ—1.J.L U ACEV, ACIZY, AC24V. AC110V, ACIZ0Y,
With Check Bution RHag-LCO — ACZ20V AG240V NCGV, DC12Y, DC24V, DCABY,
v
With Indicator and Check Button RH4B-ULCO — Dot
Tap Bracket Mounting RHaBUTO —
With Diode {OC coil only] RH4B-UDDO  RH&VZ-UD DO
DCAY, D12V, DC24Y, DCABY, RC110V
With Indicator and Diode (DC cait only} RHZB-ULD O —

g PCB taminal relays are designed to mount directiy to a circuit board without any sockat

Ordering Information
When ardering, specify the Part No. and coil voltage code:

(example) RH3B-U
PartNo.

Eﬂil\"ﬂllﬂga Code

s1YBIT 10[1d R SBUAMG
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Bulletin 836

Pressure Conftrols
Product Overview

Description

Bulletin 836 Pressure Controls are designed
for general industrial use to control and
detect pressure. Allen-Bradley Bulletin 836
Pressure Controls can be used in
pneumatic and hydraulic systems. Pressure
controls use copper allay or stainless steel
bellows. The design and high quality
components provide long life operation with
air, water, oil, non-corrosive liquids, vapors,
gases, and some corrosive liquids or gases.
Pressure controls feature snap action
precision switches equipped with silver
contacts. The straight in-line and relatively
friction-free construction provides accurate
and consistent operation regardless of the
angle at which the cenirols are mounted.
Pressure controls are designed for easy

adjustrment of both trip and reset pressures.

Allen-Bradley Bulletin 836 Pressure
Controls are used In many types of
industries and applications. They can be
used fo control pneumatic systems,
maintaining preset pressures between two
values. Pressure controls can ba used to
detect overpressures of gases or liguids to
protect machines, processss, and
nersannel. They can also be used o detect
low pressures to protect equipment from
loss of coolants and lubrication. Bulledin
836 Pressure Controls are offered in a
variety of styles to meet a wide range of
applications. The devices are available in
Type 1,4 & 13, 4%, 7&Band 4 & 13
combined and Open Type without

Style A — Small Size, Internal Copper Alloy Bellows

Style A .

* Independently adjustable range and differantial

enclosure for panel mounting. Pressure
controls have a wide variety of contact
moedifications to meet most conirel circuit
requirements. The contrels have adjustable
pressure ranges from 30 In. mercury
vacuum,..900 psi with corresponding
differentials. Accassories and modifications
are available to tailor the device to mest
most application requirements.

Applications

* Air Compressors

» Compressed Air Monitor Systems
* Liquid Level Control

« Vacuum Transfer Systems

* High Pressure Alert

» Low Prassure Alert

» Monitor Low and High Pressure

= 7/16-20 SAE flare for 1/4 in. copper tubing connection
» Adjustable Operating Range — 30 in. mercury vacuum...373 psi

« Maximum Line Pressure — up to 750 psi

* Qceasional Surge Pressure — up to 850 psi

Style G — Wider Ranges, External Bellows

Style C

« Independently adjusiable range and differential
= /4 in N.P.T. female pipe connaction
« 3/8 in N.RT. female pipe connection (836-C1 and 835-C1A only)

Copper Alloy Bellows

= Adjustable Operating Range — 30 in. mercury vacuum...900 psi
« Maximum Line Pressure — up to 1300 psi

« Qccasional Surge Pressure — up to 1600 psi

Type 316 Stainless Steel Bellows

- Adjustable Operating Range — 30 in. mercury vacuum...375 psi
* Maximum Line Pressture — up to 850 psi

» Occasional Surge Pressure — up to 650 psi

Style H
« High Pressure Refrigeration Controls

Style L
* Low Pressure Refrigeration Controls

Style P
* High Pressure Definite Purpose Controls

Note: psi = pounds per square inch gauge pressure

@ Allen-Bradley

Visit our website: www.ab.com/cataiogs ) 13-3




Bulletin 836

Pressure Conirols
Style C External Bellows — Copper Alloy

' Style C External Bellows —
Copper Alloy, Tvpe 1 With Pilot Light Option

Copper Alioy, Type 4 & 13

Style C External Bellows —

Copper Allay Bellowss With 1/4 in, N.P.T. Female Pipe Connection
Standard Pressure Controls shipped from the factory are set at the maximum operating range and minimum differential,

Pressure Specifications Enclosure Type
Adjustable . . Open Type ‘
Adjustable Operating|  Differential (psf) Maximum (psi) {Without Enclosure) Type 1 Type 4 413
Range (in. Hy {Approximate Mid- Occasionat Surge
Vacuum 1o psijf Range Values) Line Pressure Pressured Cat. No. Gat. No. Cat. No,
12 in. Vacuum.,.8» 0.2...2.5§ 25 30 836-C1 836-C1A —

30 in. Vacuum...10 0.4...65 65 75 838-C2 836-C2A B36-(C2J
0.B...30 G.4...6 80 80 836-C3 B3B-C3A B3B6-C3d
30 in, Vacuum...45 1..12§ 173 190 836-C4 836-C4A 836-C4J
2...80 1..12 180 210 836-C5 836-C5A B238-C5J
30 in. Vacuum...100 2...25§ 300 375 836-C¢ 836-C6A 836-C6J
4...150 2..25 300 375 B3B-C7 B35-C7A B36-C7J
6...250 4...45 500 650 8236-C8 B35-CBA 836-CB8J
35...375 B...BD 00 1200 835-C9 836-COA 836-CaJ
50...500 12...115 1300 1600 836-G10 836-C10A 836-C10J
56...650 16...115 1300 1600 836-C11 836-C11A 836-C11J
200...900 25...115 1300 16800 B35-C12 B836-C12A B836-C12J

Style C External Bellows —
Copper Alloy Bellows+ With 1/4 in. N.P.T. Female Pipe Connection

Standard Pressure Gontrols shipped from the factory are set at the maximum coperating range anc minimum differential.

Pressure Specifications Enclosure Type
Adjustable Operating | Adjustable Differential Maxirmum {psi) Type 4X Type7 &8and4 & 134
Range (in. Hg Vacuum to | {psf) (Approximate Mid- : Dccasional Surge
psift Range Values) - Line Pressure Pressure} Cat, No. Cat. No.
12 in. Vacoum...B» 0.2..2.58 25 30 ) — —_—

30 in. Vacuumn.... 10 0.4...6§ &5 75 836-C25 B3B-C2E
D0.8...30 0.4..8 80 80 836-C35 836-C3E

30 in. Vacuum...45 1...12§ 175 160 836-C45 836-C4E
2...80 1.2 190 210 836-C58 836-Ch5E

30 in, Vacuum...100 2...25§ 300 ars 836-C6S 836-CBE
4...150 2..25 300 375 B38-C78 836-C7E
B...250 4..45 500 550 836-Cas B3B6-CBE
35,..375 6...80 900 1200 8356-Co8 B3B-CIE
50...500 12...115 1300 1600 836-C108 836-C10E
50...650 16...115 1300 1600 836-C118 836-C11E
200...900 25...115 1300 1600 B36-C128 B36-C12E

* Copper alloy bellows may be used on water or air, and other llquids or gases nct cofrosive 1o this alloy.

+ For applications where settings approach 0 psi, select a control that has an adjustable range that goes intc vacuum,

+ Transients {pulses) can oceur in a system prior to reaching z steady-state condiliion. Surge pressures within published values generated during start-up or shut-
dawn of a machine or system, not exceeding 8 times in & 24 hour period, are negligible.

§ To determine differentia} in inches of meteury vacuum multiply value in table by 2.035 (or approximately 2).

+ The combined Type 7 & 9 and 4 & 13 Hazardous Gas and Dust service enclosure is supplied with special gasiet and O-ring seal to diminish/exclude moisture,
fluids, and dust from entering the enclosure. Enclosures rated 7 & 8 only are not designed to restrict molsture from entering the enclosure, which is common to
outdoor service. Enclosure is Rated for the Following Environments:

CLASS | Groups C,D
CLASS I

13-10

CLASS 1 Groups EFG

» With 3/8 in. N.P.5.F female pipe connection.

Visit our website: www.ab.com/catalogs
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VARIABLL SPEELY BDOS1E
PUMP STATHIN CONTRROL

EVEH1

SLTPOINTS HISTORY

PUMP
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Variable Speed
Touch Screen Pump Controller

‘Screen navigation designed for
field personnel. Manuals are not

ecessary o .ma;k.e..; hanges inthe

system or record data.

uction F’ress- .resr pump speeds |

“‘an i ﬂow revents

Keeps the operator informed

of alarms and other events

such as high flow pump exercise
cycles, and tests. As many as
ninety-nine events can

be displayed.




PP LSE

Touch the white bution to enter the
setpeint wilh a numer ic kevpad or
touch the gresn *RAISE® or 'LOKER'
bulion 1o jncrement or decrement the
setpoint b (1.

The bar araph in the cenler is the
currenl Jewal/pressure, on sstpoint
to :th.u lalt and of f setpeini 1o the
right.

Eare covered.

i, Pump run time 0
meters displayed = - .
digitally to 98,999
Ihours with graphic. .- -
lp|echartd|splay. o - F‘F.‘Eg‘:::]URE
' 500 PST

Features:

+ UL Approved

User enabled clock/calendar for
time based control

« Alarm relays for lamp or horn
+ Dry Telemetry Contacts
Low Suction / No Flow
High Discharge
Pumps Failed
Commaon Alarm
« Password Protected

« High and Low Level Alarms
and Timers

« Pump On, Off and Start Fail
Timers

-« Minimum Run Timers

« Low Suction Pressure Alarm
and Timer

Ll Y

oo nA

Factory/Field Configuration
» Suction Transducer {4-20 mA}

+ Flow Meter {4-20 mA or pulse
input)
» Remote Transducer

- Suction pressure switch or no
flow switch

» SCADA ready
« Scaling for Discharge, Suction
Transducers and Flow Meter

+ Selectable Pump Alternating
Seguence

~ Every Start
Every 24 Hours
Manual

USEMCO

- Jockey Pump Configuration

» High Capacity Pump Configuration
Weekly Exercising
Run during low suction .f'r)

S

Service pumps disabled during run

Touch Screen Display

« Discharge Pressure « Time Delays
» Suction Pressure » Alarms
« Pump Run Times = Set Points

 Flow

Represenied By:

P.O. Box 550,

Tomah, Wisconsin 54660
Phone: 608-372-5911
Fax: 608-372-5016
WWw.Usemaeco.com

Revised 05/03




Smart Products. Simple Solutions.




12V DC
4 PSER-5C24 24\ 0C 13A

90 Watt Power Supply

120 Watt Fower Supply
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Model 256

Gauge Pressure Transducer
Ranges: 0-2 to 0-10000 PSI
0-16to 0-700 BAR
Corrosive Liguids or Gases

transducer is one of the mast rugged and

reliable sensors available. The Model 256 1s
packaged in 2 dig-cast aluminum gnclosure that
is specifically designed for NEMA4/IPBJ service,
Setra’s robust capacitive design is resistant to
environmental effects, such as shock, vibration,
temperature and EMI/RFL Setra's ali stainless
steel sensing element does not require isolation
frorm corrosive media.
Superior mechanical and thermal stability is
achieved through Setra’s patented variable
capacitance sensor. Its fundamentally simple
design features an insulated efectrode plate
fastened to the center of the sensar diaphragm,

Setra's Model 256 industrial pressure

which forms a varable capacitor. As pressure
increases or decreases, the capacitance changes.
This change in capacitance is detected and
converted to a linear anaiog signal by Setra's
custom ASIC based circuit, producing an outbut
signal proporticnal to applied pressure.

Availableinawidevariety of gauge pressureranges,
the 256 also features adjustable potentiometers
for zero and span settings.

Only 38" high x 40" wide, the Model 256 is
designed for compact installations, The removable
cover provides easy eccess to the internal
temminial strip far wiring, [nstallation is quick and easy
with 1/2 inch internal threaded conduit perts for
electrical termination.

PSI Pressure Bar Pressure

Proof Burst Proof Burst
Ranges Pressure | Pressure Ranges Pressure | Pressure
02 4 250 016 3 40
0-5 10 250 0-4 10 50
0-10 20 500 0-6 18 60
0-25 100 500 0-10 30 BO
0-50 150 750 0-16 32 130
0-100 300 1000 0-25 50 170
0-250 500 2000 0-40 80 240
0-500 1000 3000 0-60 120 300
0-1000 2000 5000 0-100 200 400 . -Setra.o
0-3000 4500 7500 0-250 380 550 SUEEBI 11| I
0-5000 7500 | 10000 0-400 600 800 ., llllm 1
0-10000 | 12000 | 12500 0-700 800 1350 Illll“l{l“ il

RN :

NOTE: Setra quality standards are based on ANSI-Z540-1.
The calibratipn of this product is NIST treceable-
U5, Patent nos. 3853575, 4054833

159 Swanson Rd., Boxboraugh, MA 01719/ Telephone: 878-263-1 400/Fax; 978-264-0292




Performance Data

‘" Ranges Ranges
25Psl Less Than
and Higher 25Psl
Accuracy RSS
{3 constant temp) +0.13% S +0.25% 5
Non-Linearity, BFSL +0.10%FS H).22% FS
Hysteresis 0.0B% F5 010%F5
Non-Repe atability 0.02% 1S 0.05%FS
Tnermal Effects™
Compensates Range F | -4 ta+176 -1 +176
Compensated Range T | -2010 +80 -0 1o +80
Tero St %FSN00F (£10 +2.0
Tera Shift %FS/50C (0.9 +1.8
Span Shift %FSA00T |+1.5 1.5
Span Shift %rS/S0C  [£1.4 14
Long Term Stabifity {1.5% FS/R 0.5% FS/YR
Warm-up Shift =07%Stotal | 0.1%FS total
“RSS of Nan-Lineaiity, Hysteresis and Non-Repeatabiiy.
*{nits cofbated al nominal 10°F, Maximum thermel enl computed lrom this dalum.

Model 256 Specifications

Environmental Data

Temperature
Operating” F (C) 40t +260 (4010 +125)
Storage F (<C) 40 tp +250 (4010 +125)
Shock 200g
Vibration ‘ g .
Environmental Protection NEMA 4/1PB5

* Opecating temperatusa it of the elestranics ony.
Pressure media lemperaiures may he considecaty higher of lower.

' Physncal Descnptlon

(ase Dig-Cast Aluminum
Electrical Cannectioets Two 1/2"iniemal condult parts
Pressure fitting 144" NPT external

Weight ) . 13.4 punces

Pressure Media“ :
Liquids or gases cempatible with 17-4 PH Stainless Steel.”
* Note:Hydrogen not iecemmertded for usewith 17-4 PH Stainless Stesl,

Speaf Teations subject to change without notice.
Appﬁcannn of some available options may impact stangard
speciications.

Electrical Data (Voltage)

Circuit 3-Wire (Exc, Out, Com)
Excitation 9 130V0C
Qutput’ .3-53v0C"
Dutput 'mpedanca 100 Ohms

Power Consumption 015 Watts

*Caflbrated into # 50X ohm Iad, operable inta a 5000 ohm load of greater.
**Jero Qutput Factory seL to within 25 mi.-

**Span {Fuli Scale) output factary st to within 30 m¥.

Electrical Data (Current)

Clreuit 2-Wire
Output’ 4-20 mA”
External Load ( 1o 8C0 Ohms

Minimum supply voltage (VOC) = 9 + D02
(Resistance of recaiver plus fine).

Maximum supply voltage (VOC) = 30 + 0.004x
(Resistance of receiver plus fing).

*(allbrated at factory with a 24 VOC laop supply volXtage and a 250 ohm load.
=~ Zero output factory set lo within +0.08 mA,

**Span (Full Scale) autput factery set to within 0,16 mA,

Outline Drawings

200
-51

‘Example: Part No.2561500PG2M17 for a 256 Transducer,0 to 500 PSIG Range,1/4" NPT Pressure Fitting, 4-20 mA Output.

=

1/2AANPT
5 TuRNS MIN,

374 NPT

ORDERING lNFORMATION :
Code all bloeks in table.

[2[3[e] - T 11 = —.,,- (] -
o<1 " Model : Ranges o o Pressure 4 PressureFitting - y
2561 = 256 DUZP = 2P4 1REB = 168 6 = Gauge = 14" NPT (MY
: . 005P = 5PSI- (4B = 48ar - = 1Z'NPT(M)
. o10P = 10PSE uns = 6Bar o
025P = 25781 010Rg= 10 8ar
050P = 50PS! @ = 16Bar ,
400P =%00PSI ™ B = 25Bar .
-250P = 250PSi  040B-= 40Bar
500P = 500PSI . OGOB = GOBar
60OP = 60OPSI  100B = 100Bar
. 10CP = 1000PSi  160B = 1603ar
'30CP = 3000PS]  250B = 250Bar
50CP = 5000PSI  400B = 400Bar
10KP = 10000PSi 700B = 700Bar

Please contact factory for versions not shown.

" | SSR256 RewDOWVIAD

LC= [Zahbratlori
£, 'eemr cate

22=01-50V0C

‘Wil we provide apliealion 2ssstance on all Setra produrts, both persorally
and theough wieratuce, L isthe cusiomers mspmmhhly a tetermine Lhe
suilability of the product in The applicafion.

153 Swanson Road, Boxborough, MA 01719/Tel:378-263-1400; i II\P"""“'*“‘m m“uummmm
Toil Fren: B00-257-3872: Fax: 078-264-0292; Email saies@setra.com -uumllll
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ELECTRICAL NOTES PAGE
Job Name:founjain, CO-
Job #7646
All conduits in station to be:
Liquidtight flexible non-metallic.
Manufacturing Notes:
The pump station shall be UL labeled as a packaged pumping
system. The label shall be attached to the piping of the station. All
conduit, wire, and electrical components within the station shall be

UL listed or recognized and installed according to the NEC.

Control panel ships loose with the station for customer mounting and
connection.

Control panel shall be U.L. 508 Listed.
All control wiring in the panels shall be 16-gauge stranded MTW.
All analog instrument wiring shall be 18-gauge shielded cable.

Low voltage instrument wiring shall not be run in the same raceway
(wire-way or conduit) with AC power wiring.

Wire numbers required.

Revised 9/23/09




