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SUBMITTAL COMMENTS

HAROLD D. THOMPSON REGIONAL WATER RECLAMATION FACILITY
FOUNTAIN, COLORADO

ENGINEER: GMS, INC.
CONTRACTOR: WEAVER GENERAL CONSTRUCTION

SPECIFICATION SECTION 11322 — VORTEX GRIT CHAMBERS

SCHLOSS ENGINEERED EQUIPMENT, INC.
PROJECT NO. 1757-11

Schioss Engineered Equipment, Inc. (SEE) is submitting on two (2) Type 12CPT grit collectors
and a confrol panel for the above referenced project. Included with this submittal are general
arrangement drawings, electrical arrangement drawings and catalog information. The foliowing
comments are fumished in direct response to the above referenced specification section,
however, comments are provided only for clarification or exception.

21.A The following design parameters were utilized:
1. Initial average day flow” 0.75 MGD
2. initial peak hour flow: 1.3875 MGD
3. Design average day flow: 2.5 MGD
4, Design peak flow: 4.625 MGD
5, Future average day flow: 4,25 MGD
6. Future peak hour flow: 7.8625 MGD
7. Future build-out average day flow: 6.00 MGD
8. Future build-out peak hour fiow: 11.1 MGD
9. Continuous feed

21.D.4 SEE includes the inlet baffle to control flow into the grit chamber. The specified
outlet baffle is patented by the named manufacturer in an effort to achieve sole source
procurement and exorbitant pricing. It isn’t necessary for the specified performance of the grit
collectors, and won't be provided by SEE. Please refer to General Arrangement Drawing
#1757-11-A1.

2.1.D.9. The design removal of material (2.65 SG) at specified future peak hour flow:
a. 95% of grit greater than 50 mesh
b. 85% of grit greater than 70 but not less than 50 mesh
c. 65% of grit greater than 100 but not less than 70 mesh
d. The removal efficiency shouldn't decrease for flow rates less than the
design flow.

2.1.F The propeller wili consist of blades bolted to arms and a hub on the drive shaft.
SEE utilizes and is submitting a C1045 steel drive shaft in lieu of the tube. The propeller blades
will have an adjustable diameter which imparts more energy into the water as a function of r°
versus adjustable pitch blades which impart energy as a linear function of the pitch.

2.1.G SEE utilizes a more efficient, lower maintenance drive configuration which
doesn’t require a bull gear or spur gear pinion. The speed reducer design demand service
factor will be approximately 4.95. Please refer to the attached speed reducer catalog



information. The design demand L-10 bearing life will far exceed 20 years. A lubrication sight
glass will be provided. The rotative speed will be approximately 20 rpm.

22 As previously discussed with Mr. Roger Sams with GMS, SEE strongly
recommends that the drive shaft be blasted and painted in lieu of hot dipped galvanized. Hot
dip galvanizing causes warping and SEE recommends that the rotating drive shaft be straight.

23B The grit fluidization device will be connected to the end of the propeller drive
shaft. Please refer to attached General Arrangement Drawing #1757-11-A1. Checkered plate
by contractor.

2.3C As previously discussed, a C1045 steel drive shaft will be utilized in lieu of a
tube.
2.3.D As previously discussed, the motor will be direct connected to the speed reducer

and won’t require a bull gear. The motor will be 1.5 horsepower, 480V, 60 Hz, 3 phase, Class
1, Division 1, Group D. Please refer to attached catalog information.

2.4 Please refer to attached General Arrangement Drawing #1757-11-A1.
25 Anchor bolts by contractor.
26 As directed by Mr. Roger Sams with GMS, SEE is submitting a single NEMA 12

control panel for the grit system. Please refer to attached Electrical Arrangement Drawings
#1757-11-A2, A3, Ad & A5.

27 The following spare parts will be provided:
A. one set seals and gaskets for the speed reducer
B. one set replacement bearings for speed reducer
3.2 Installation, lubricants and finish paint by others. Please confirm that proposed

prime paint shown on General Arrangement Drawing #1757-11-A1 will be compatible with field
finish paint by others.

33&34 SEE will provide a factory trained technician for start up, testing and training.
Please note that SEE can't legally supervise the installation/erection work of others.

Contractor to verify voltage and all dimensions. 8/4/11
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NIDEC MOTOR COPORATION

www.nidec-motor.com

Hazardous Location

» Single and three phase, TEFC

« 1/4 HP through 150 HP

+ 3600, 1800, 1200 and 900 RPM

+ 56 through 445 frame

« Energy and premium efficient

» Class | Group D; Class |, Groups C and
D, and Class i, Groups E,Fand G




GENERALPURPOSE

IERAL PURPOSE

GENERAL PURPOSE | ‘GENEF
OPEN DRIPPROOF

GENERAL PURPOSE

; .3.AU'I'0M0'I'WE_UUTY'. HAZARDOUS LOCATION

General Purpose Three Phase, Totally Enclosed Fan Cooled (TEFC) Div. 1

Hazardous Location, Standard & Energy Efficient, Dual & Single Label, (-Face

143 Frame Shown EF, LF
APPLICATIONS: PHG3
For pumps, fans, compressors, conveyors and fools focated in hazardous locations as defined by Class and Group.
FEATURES:
For all Praducts in this Section: For Cataleg Numbers Beginning with “X" or “Y™: For Catalog Numbers Beglnning with "X5":
+ UE* Listed & CSA® Certified + Cast Iron Frame Except Where Noted » Aluminum End Brackets & Conduit Box
+ Cast Iron lnner Bearing Caps (130 Frame & Larger  + Cast lron End Brackets & Conduit Box + Class B insulation
+ 40°C Ambient, NEMA™ Design B Performance (04}  + Class f Insulation
+ Regreasabls Bearings, 180 Frame & Up » 1.00 Service Factor on 60 Hartz
+ Lifting Provisions, 180 Frame & Up + Stalnless Steel Nameplate & Zinc Plated Hardware
+ Conversion Kits: Cast Iron Far Cover + Shaft Slinger on Pulley End for |P54 Protection
{180 Frame & Up)
+ Sealed Bearings 56-140, Shielded 180 Frame & Up
+ Class, Group & Temp Code as Noted Below
Footless
Catalog | Classi | Class1l | Temp Discount |"C" Dim, | Ship Wt. | Full Load| Full Lead
HP | RPM ] Voltage |Frame Number | Group | Group | Code | List | Symbel | {inches} | (ibs.) Eff. Amps Notes
113 | 1800 |208-230/460 | 56C | XS138A20CR| CD EFG | T3C j $66t DS-3F 13.3 20 - 1.4-13/065] 13,24
1800 | 230/460 56C § Y1352BCR D - T2B | $638 DS-3F 11.6 46 - 15007
1f2 § 1800 |208-230/460{ 56C |XS12SAZDCR} CD EFG | T3C | $656 DS-3F 133 30 - 20-1.91.0 24
1800 | 2301460 56C | Y1252BCR 0] - T2B | $672 DS-3F 116 48 - 1.710.9
3/4 | 3800 |208-230M460 [ 56C | XS34S1ACR | CD EFG | T3C ] $692 DS-3F 133 34 - 272613 24
1800 | 230460 56C | XS34SA2ACR| CD EFG | T3B ] $731 DS-3F 13.6 Kl - 2613 51
1800 | 2307460 56C | Y34S2BCR D T2B | $708 DS-3F 1.6 52 - 2713
1 | 3800 {208-230/460] 56C | XS1S1ACR cD EFG | T3C | 700 DS-3F 138 K - 3.2-3.01.5 24
3600 1 2301460 56C Y1S1BCR D - T2B | $716 D8-3F 118 47 s
i-1/2 J1800 | 208-230/460 | 143TC | XS3282ACR | CD EFG | T3C |$1,175] DS-3CX 14.8 44 84.0 504925 51
LG L BT v ey e »; re IS RN T v R 1§ oy A
1800 |208-230/460 | 145TC | XS32P2ACR D FG T3B [91,351] DS3CX | 158 50 86.5 4943824 5
1800 | 208-230/460 | 145TC | XS2E2ACR cD EFG | T3C 31,4301 DSACX | 168 59 84.0 8.7-6.43.2 51
2 | 1800 |208-230/460 F 145TC | XS2P2ACR cD EFG | T3C |$1427| DS-3CX 15.8 50 86.5 6.2-6.013.0 81
1800 § 230/460 |145TC{ X2EZBCR D FG T3B [$1.344| DsACX | 13.2 75 84.0 56/2.8
1800 | 230460 |182TC | X3E2BCR D FG T3B [$1472]1 DS-3CX | 1641 105 87.3 B.2/4.1
3 | 1800 | 230M460 | 184TC | XSE2BCR D FG T3B 1$1,605] DS-3CX | 181 118 875 12.8/6.4
5 11800 | 230M60 | 213TC } X7E2BCR D FG T3B |5%2,198| DS-3CX 19.9 145 89.5 18.6/9.3
7-i/2] 1800 | 230/460 | 215TC | X10EZ2BCR D FG T3B |%2360| DS-3CX 19.9 170 89.5 25.6/12.8
10 | 1800 | 230M60 | 254TC | X15E2BCR cb FG TIC |93.046% DSICX | 254 300 91.0 37.0/i85
Note 04 On 60 Hertz Sine Wave power Note 24 Automatic Reset Thermal Ovedoad Protector
Nota 13 Stesl Frame Constrsction Note 51 Equipped with Winding Thermostat

T Al marks shown within this document are properties of thelr respecliva oumers.

74

www.hidec-motor.com
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SECTION I

MECHANICAL COMPONENTS






SK 4282
NEMA-C + W
Ratings & Combinations

SK 4282 4.70 372 9160 | 2000 1320 10.00 X | x | x
5.00 350 9160 | 2000 1320 10.00 ¢ - X | x| x
5.43 3229160 | 20.00 13.20.:10.00. Xl x|x
6.06 289 10620 | 20.00 - 13.20 :110.00 X X | x| x
7.13 245 10638 | 2000 13.20 10.00 X x| x| x
8.33 210 11257 | 2000 1320 10.00 6. X x| x| x
2300190 114461 | 2000 713,20 710,007 X SX X ] x

161 15045 | 20.00 13.20 10,00 X x x| x
138 15488 | 20.00 13.20 10.00 x| x [ x| x| x
115 15930 | 20.00 13.20 1000 6.4 x | x [ x| x| x
96 - 15930 | 20.00 ~13.20 1000 6,60 ikl X | X {X
82 971 SXOEX x| ox
78 2.30 X | x| x| x
67 3 7.56 X | x| x| x
Db . 8.28 X Xop X piXs
65 -.7.30 XX
55 6.89 X | x
54 6.14 X X | x| x
oy 463 Xolx
487 4.72 XX
46 6.46 X | x*
43 . i 470 X | x
A0 14160 | 899 593 449 XX
U089 14107 | 873 576 436 XXt
34 16089 | 8.68 573 434 X | x
28 15877 | 7.05 466 353 233 | X | x*
23 14063 | 513 339 257 0 169" X |ox*
23 14063 | 513 339 257 X
19 14160 | 427 282 213 x*
16 14160 | 3.59 237  1.80 x*
" 155,40 11 11284 197 130 098

* Caution - The motor power may exceed the gear unit's mechanical torque copacity
% The mechanical power limit of the solid input shaft typs “W” may Hmlt the reducer rating.
All ratings are mechanical, See page 14 for thermal considerations.

SK 4282

www.nord.com 1000 - Subjsct to Change Without Nolice C297



SK 4282 + NEMA

SK 4282V c SK 4282A NEMA Input
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8.500 | 0.23 .17 3.75 1.80 1534 | 7.90
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Second Generation Advanced solid state

CEP7 Solid State
Overload Relays

~n® &

motor protection

The introduction of the second genera-

tion of CEP7 solid state overload relays

advances Sprecher + Schub's leading edge

technology with several improved fea-

tures. This second generation of CEP7

ovetload relay includes features like:

¢ Selectable trip class and field
installable modules

* A wider {5:1) set current
adjustment range

* A more robust mechanical and
electrical mounting

¢ Self-sealed latching mechanism

The basic concept of utilizing Ap-

plication Specific Integrated Circuits

(ASICs) resulting in an affordable

solid state overload relays remains un-

changed. This kind of versatility and

accuracy was simply not possible with

traditional bi-metallic or eutectic alloy

clectromechanical overload relays.

Fewer units means greater
application flexibility

The new CEP7 is available in three

basic models:

* CEP7-ED1 is a Class 10, manual
reset model available up to
27 amperes which covers the most
common horsepower
motors and yout every day
application, This model is
economically priced to be
competitive with adjustable
bi-metallic overload relays.

» CEP7-EE is full featured select-
able trip class (10, 15, 20 & 30)
3-phase application ovetload relay
with provision for field mountable
modules to handle remote reset, stall
and other modules previously avail-
able only in higher priced electronic

overload relays. Manual reset or
automatic reset can be selected with
dip switches on the new CEP7-EE
models.

* CEP7S-EE is a 1-phase application
overload relay packing all features of
the 3-phase CEP7-EE model.

Wide current
adjustment range

Thermal or bimetallic overload
relays typically have a smalf current
adjustment range of 1.5:1 meaning
that the maximum setting is gener-
ally 1.5 times the lower setting. The

!

first generation of CEP7 caused the
industry to take note of the flexibility
when it introduced a 3.2:1 adjustment
ratio. A wider adjustment range is the
primary reason the industry has been
turning to more specifications calling
for eleceronic ovetload relay protection
over thermal overload relays. Sprecher
+ Schuh building on field experience
now introduces a CEP7 overload
capable of adjustment to a maximum
of five times the minimum set current
which dramatically reduces the num-
ber of units required on-hand to cover
the full range of current settings up to
90 amperes.

5 : 1 Current Range



Time {seconds)

20
10

Selectable tripping class

é Because of roday’s lighter T-frame mo-
tors, Class 10 overload relays (relays
that trip within 10 seconds of 2 locked
: rotor condition) have become the

industry standard. If your application
Class 30

requires a longer motor run-up time.

The new CEP7-EE Selectable Trip

Class 20

Class has DIP-switches providing Trip
Class selection of 10, 15, 20 or 30 sec-

1060

720
CEP? overload relays are available with
Class 10, 15, 20 or 30 tripping characteristics

onds. This ability allows you to closely
match the Trip Class with the run-up
time of the motor.

' RESET MODE
[« BEW I & 10

Selectable DIP switch for:
» fanual versus atdomatic mode
» Trip class (10, 15, 20 or 30)

Mechanical g
attachment @

Choice of resst options

Most industrial applications usually
calls for an overload relay that must be
manually reset in the event of a trip.
This allows the cause of the overload
1o be identified before the motor is
restarted. In specialized cases, however,
such as rooftop AC units or where
restarting the motor will not harm
people or equipment, automatic reset
may be desired, CEP7-ED1 overload
relays are available with Manual Reset
exclusively which keeps the cost down.
CEP7-EE models have a dip switch
selectability in Manual and Automatic
Reset modes.

More robust design

"The CEP7 has been re-designed to
physically extend to the back-pan
therefore aligning the mounting of
the ovetload with the correspond-

ing contactor. Further, the mechani-
cal attachment and direct electrical
connection to the contactor has been
“beefed-up.” This provides for a more
robust mounting which means less
damage from shipping or during field
wire installation. The bipolar latch-
ing relay which controls the normally
closed trip contacts and normally
open alarm circuit eontacts have been
self-enclosed therefore insolating the
electro-magnet and shielding against
airborne metal particles and other
potential environmental debris. The
new CEP7 has been tested to oper-
ate in -20° C. or up to 60° C (140
°E) and withstand 3G of vibration or
30G of shock on a mountain up to
an altitude of 2000m or in a jungle at
95% humidity. Reliability under every
conceivable environmental condition
is a quality built into the design of this
second generation of CEP7 electronic
overload relay.
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Thermal CEP7

Conventional overfoad relays dissipale as much
as six watls of energy compared with as litlle as
150 milifwalts for the CEP7

B4

Increased accuracy and
improved motor protection

Microelectronics provides flexible
and accurate motor overload protec-
tion. Unlike traditional overload
relays that simulate heat build-up in
the motor by passing current through
a heater element, CEP7 solid state
overload relays measure motor cur-
rent directly through integrated cur-
rent transformers, The transformers,
in turn, create a magnetic field that
induces DC voltage onto the ASIC
board. The electronics identify exces-
sive current or loss of phase more
accurately, and react to the condition
with greater speed and reliability,
than traditional overtoad relays. In
addition, CEP7 solid state relays of-
fer setting accuracies from 2.5 - 5%
and repeat accuracy of 1%.

Self-powered design
means convenience

By developing the power it requires
from the applied voltage, the CEP7 is
“self-powered,” eliminating the need
for a separate control power source.
This is not the case with sorne other
competitive electronic overload re-
lays. Since the CEP7 is self-powered
and a traditional auxiliary confact is
used to interface with the contactor,
the user can apply the CEP7 the
same way as an electromechanical
overload. No special connections or
control schematic diagram provisions
are required in 3-phase applications.

Dramatically lowered
energy requirement saves
money, reduces panel space

Because traditional overload relays
work o the principle of “model-
ing” the heat generated in the motor
{recreating the heat in the bimetal

elements or heaters), a significant
amount of energy is wasted. In
traditional bi-metallic overtoad
relays, as many as six watts of heat
are dissipated to perform the protec-
tive function. Because the CEP7
uses sampling techniques to actually
measure the current flowing in the
circuit, very little heat is dissipated in
the device...as little as 150 milliwatts.
This not only reduces the total amount
of electrical energy consumed in an
application, but it can also have a
dramatic impact on the design and
layout of control panels. The density
of motor starters can be much greater
because less heat is generated by
each of the individual components.
Higher density results in smaller
controf panels. In addition, special
ventilation or air conditioning that
might have been required to protect
sensitive electronic equipment such
as PLC’s can now be reduced or
eliminated. CEP7 overload relays
dramatically reduced energy require-
ment saves money and reduces panel
space.

Superior phase
failure protection

The CEP7’s on-board electronics are
constantly monitoring all three phas-
es. If the ASIC board senses that one
phase is missing during a steady state
running condition on a fully oaded
motor, it will trigger in 3 seconds. If
a single phase condition is present
during starting, the CEP7 will trip
within 8 seconds (for a motor >80%
loaded). These times are much faster
than any thermal bi-metallic overload
relay. In addition, CEP7 overload
relays detect a 50% phase imbalance
in the same way as a phase loss.



sprecher+ Solid State Overload Relays

CEP7 - Second Generalion

Trip Class 10
Catalog Number

Direcily Mounts Adjusiment
to Conlactor... @ Range (A)

anual Reset for 38 Applications ©
6.1...05 CEP7-EDTAB 46
6.2...1.0 GEP7-ED1BB 46
CA7-9...CA7-23 1.0...5.0 CEP7-EDICB 46
3.2...16 CEP7-EDIDB 46 :
5.4...27 CEP7-EDIEB 45
o
3.
QP
&
Directly Mounted CEP7 Solid State Overload Relays, Automatic/Manual Reset 00600 S
Adjustable Trip Class [ fi -
10, 15,20 &30 L [CEP?
Directly Mounts Adjustment — Most industeial applications usually call for o

to Contactor... @ Range (A) Catalog Number
S ettt Bt b o SN bt an overload refay that must be manually reset

natic or Manuat Reset for 30 Applications @ = . @ in the event of a trip. This allows the cause
0.1..0.5 CEP7-EEAB 52 of the overload to be identified before the

" motor is restarted, An overload relay that resets
02..1.0 CEP7-EEBS /52 automatically is generally for specialized, or
CA7-9...CAT-23 1.0...5.0 CEP7-EECH 52 | remote applications, such as rooftop AC units
39,16 CEPT-EEDB ] where restarting the motor will not harm people

or equipment,
5.4...27 CEP7-EEEB

1.0...5.0 CEP7-EECD \

32...16 CEP7-EEOD
54..27 CEP7-EEED

CA7-30...CA7-43

8..45 CEP7-EEFD
5.4..27 CEP7-EEEE
CA7-60...CA7-85 9...45 CEP?-EEFE

18...90 CEP7-EEGE 100
“. " Automatic or Manual Reset for 10 Applications @ -

10..50 | CEP7S-EEPB 52

CA7-9...CAT-23 32.16 | CEP7S-EERB 52

52..27 | CEP7S-EESB 52
CA7-30...CAT-43 9..45 | CEP7S-EETD %
CA7-60...CAT-85 18,90 | CEP7S-EEUE 100

© 3-phase CEPT units are only designed for 39 applications. Single phase CEP7S units are only
designed for single phase applications.

@ This reference is not intended to be a guide for selecting contactors. Size cverload relays using
the full loac current of the motor.

© The reset time of a CEP7 set in the automatic mode is approximately 180 seconds.

@ CEP7 overload relays do not work with Variable Frequency Drives, DC Applications or Softstarters
with braking options.

© The mechanica! trip actuator wili become functional on shipments of CEP7 second generation
starting April 2006. The exact date of Field availability may depend on levels of stock on-hand.




sprecher+ _, Accessories — Field Installabie
schuh CEP7 - Second Generation Solid State Overload Relays

Accessories - GEP7 Side Mount Modules 0©

Accessory Description For use with,,., | Catalog Number Price

Remote Reset Module - _
*+  Provision for reset after trip from remete pitot device CEP7-ERR 60 /fﬂﬁ;?%@fﬂ
Side-mount
to any
CEP7-ERR CEPT-EE
s CEP7S-EE.

Jam Protection and Remote Reset Modute :
* Dip switch adjusiable Jam Protection REt ST
- Jam set points -150%, 200%, 300%, or 400% FLA CEP7-EJM “H0. /jﬂ'ir;}zgg}?ﬁ} #

- Trip delay- 0.5, 1,2, or 4 sec.
s Provision for reset after trip from remate pilet davice

Ground Fault Protection and Remote Reset Module @
* Dip switch adjustabls Ground Fault Protection
> GF Current rangs set points

- 20...100ma
- 100...500mA P ST
-0.2...1.0A , CEP7-EGF N oy /
-1.0...5.0A Side-moent -
> GF Trip [evel 20%-100% to any
¢ | ED status indication CEP7-EE_
e Provision for reset afier trip frem remote pilot device CEP7S-EE_
Must use with
Ground Fault/Jam Protection and Remote Reset Module @ CEF7-CBCT.
*  Dip switch adjustable Ground Fault Pratection same as Gurrent Sensor
CEP7-EGF shown above. ___
« Jam trip when the moter current exceeds 400% FLA CEP7-EGJ 7 % LA
setting when enabled, bilili4
LED status indication
¢ Provision fer reset after trip from remote piot device
PTC Thermisior Relay and Remote Reset Medule
*  PTC Protection and LED Stafus indication
Type of Control Unit Mark A
Number of Sensors ]
Maximum Cold Resistance of Sensor Chain 1500 . L
) Side-mouni
Trip Reslstance 3400 +150 : —
Reset Resistance 1600 + 50 ceoany CEP7-EPT 75 {iﬁf STOCH]
Shert Cireuit Trip Resistance 25 £10 CEPTS-EE. Vi
Open Circuit Trip Resistance > 20,000 = g
Maximum Voltage at 1T1/1T2 (Rpte=4k} < 7.5Vde
Maximum Voltage at 171/ 172 (Rptc=open) < 30Vde
PTC Response Time 560ms...800ms
CEP7-EPT *  Provision for reset after rip from remote pilot device
Adjustment Cover for Exteral Modules All modules with | CEP7-EMG -4 /‘%’ ST
DiP Switches st fa’ﬁw

© Side mount modules must have 24 - 240V, 47 - 63HZ or DC applied to terminals A1 and AZ for controf power.
€ ATTENTION: The CEP7 Overfoad relay is not a ground fault circuit interruptor for parsormel protection as defined in Article 100 of the NEC.
© See pags B11.1-B11.3 for Technical Data, Wiring, and DIP Switch set up,

e

Discount Schedule A-1 B7



Technical Information

sprecher+
schuh

Technical Infermation

CEP7 - Second Gensration Sofid State Overload Relays

Environmental Ratings

© Perdormance Criteria 1 requizes the DUT to experience no degradation or loss of

periormance

Fa. 1
Recommended connections
for CEPTS (i.e. 240V motors)

Fg.2
Gptional connections
for CEP7S {ie. <120V motors)

Ambient Temperature Storage  [C) -40...485 {-40,.,+185 P
Operating  [C] -20...+60 (-4..+140°F
Humidity Operating %) 5...95, non-condensing
Damp Heat per IEC 68-2-3 and IEC 68-2-30
Vibration (per IEC 68-2-6) [ 3
Shock (per IEC 68-2-27) [a] 30
Maximum Altitude m 2000
B g Pollution Environment Pofluticn Degree 3
P Degree of Profection P20
= Type of Relay Ambient compensated, time delay, phase loss standard
N Nature of Relay Solid-state
=k
=2 Trip Rating 120% FLA
= ‘é Trip Class Type ED 10
a Type EE 10, 15,20, 30
Reset Mode Type ED Manual
'-—‘i Type EE Manual or Automatic
. CEP7| “Eiectromagnetic Compatibifity
Electrostatic Discharge Immunity TestLevel [&\) 8KV air discharge
6KV contact discharge
Performance Level 108
RF Immunity Test Level [V/m] 10¥W/m
Performanee Level 108
Electrical Fast Transient Burst Immunity TestLevel [KV] 4 kY
Performance Level 1 08
Surge Immunity Test Level [V/m] 2KV (L-B)
1 KV (L-L)
Performance Level 1 08
General
Standards UL 508, CSA C22.2 No. 14, NEMA {CD2-1893 Part 4, EN 60947-4-1, EN 60947-5-1
Approvals CSA, UL, ATEX (pending)
GEP7-ED1...B
CEP7-EE. . B CEP7-EE...D CEPT-EE...E
] [Ka] 0.25 0.25 0.52
Weights {unpackaged) (L] 055 055 108
Wire Schematics
Typical Wiring CEP7 Single Phase Overload Relay
for Single Phase Applications Must be connectd as shewn In Fig. 1 or 2 only.
L u NEUTRAL
u NEUTREL

Fg.8
© DO KOT USE

© If the CEP7S is connected as shewn in Fig. 3 the overload will not frip! The CEP7S

containg an electronic circuit board that is seif powered. (f connected as shown in

Fg 3 the CEP?S clrcurt board will naf
S B3 B S R

Discount Schedule A-1

and the CEP?S would not tnp
ST = T




sprecher+ Technical Information
sScnu CEP7 - Second Generation Solid State Overload Relays

Technical Information

Trip Curves ©
Trip Class 10 Trip Glass 15
1000 1060
A A
\ 2
160 '.\-‘ 100 .\\ j
\\\ > ‘\‘h.
t hd v by v}
[y — [y -
) . < ) -~ %
[~ A Ty [ . B
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Trip Curve Legend
Cold Trip

HOLTp w mm o o O Typical reset time for CEP7 Second Generatien devices set to "automatic reset” made is 126 seconds.
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RZ7-FE
Electronic
Timing
Relays

The economical choice
for most industrial
timing applications

B@US
q3

The RZ7-FEM multifunction timing relay
combinas alf funections in one device.

Sprecher + Schul’s RZ7-FE electronic
timing relays offer seven popular out-
put functons in an economical pack-
age. This series is especially designed
for applications where a high quality,
yet basic timing relay is required.
Timing formats include ON-delay,
OFF-delay, Wye-Delta and four other
choices. All models are multi-time re-
lays, meaning that various time ranges
(from 0.05 seconds to 10 hours} can
be selected from the face of the relay.

Solid state accuracy and
reliability

Except for their hard silver contacts,
all RZ7-FE timing relays are built with
solid state surface mounted electronics
and are accurate to within one percent.
'Their ruggedness and accuracy is due
to the thorough testing of function,
timing characteristics and surge volt-
age strength performed on each device
prior to shipment,

In addition, RZ7-FE relays function
reliably from 15% under rated oper-
ating voltage to 10% over rated oper-
ating voltage (AC). Voltage tolerance is
even greater in DC applications,

Universal voltage capability

All RZ7-FE timing relays operate with
multiple supply voltages ranging from
24VAC or DC to 240VAC. Universal
voltage capability means smaller inven-
tories and more Aexibilicy,

Choose from two different
output confacts

New to the RZ7-FE series is the choice
between one normally open (NO)
contact or one single pole double
throw (SPDT) contact. The new SPDT
version can be used either normally
open or normally closed. This version
has several technical advantages such as
shorter impulse duration requirements
and a faster recovery time.

Multiple functions in one
relay

‘The RZ7-FEM relay combines four
of the most popular timing functions
into one device, Six timing ranges are
included that are individually select-
able from 0.05 seconds to 10 hours.
‘This multifunction relay reduces in-
ventories and is ideal for maintaining
remote installations where stocking
several different timing relays would
not be practical.

Many safety and
convenience features

* Each relay is equipped with an LED
that indicates output status condi-
tions.

* Finger and back of hand protection
to IP40,

* Terminals are captive and supplied in
the open position.

* All RZ7’s can be surface mounted,
rail mounted, or mounted directly on
our family of CA7/CS7 or CA4/CS4
devices.

* RZ7 relays can be mounted in any
plane.

* Terminals, setting knob and LED’s
are all accessible from the front of the
unit.

* RZ7-FE Timing Relays are very
compact, measuring approximately
1"x3"x3"

G49



Electronic Timing Relays

sprecher+
schuh

RZ7-FE Timing Relays — Single Function, One Pole

Series RZ7-FE

: [

Functlenal Funetional Terminal L
Description Diagram Arrangement Type Catalog Number | Price g L
o
u + One NO contact =-h
AtiAzor ' AUAs 13 + Mutti-timing range : "Q [
Az g A {from 0.75s 10 1h} & V2=
Output Lt " * Supply voltage selected | RZ7-FEATSU22 50 By RO
LED s » £ via wiring terminals i f,, i
O%-Delay Timing Relay (8) - 18 . |.jé1|5 ﬁ-ﬁ; —
When supply voltage Is applied, output . @-E
confact(s) change stata after ime defay & © « OraSPOT contact ——
Athy ———— ¢ Mult-tming range s
Py (from 0,055 10 10h) @
Output b ; * “Universal” terminals RZ7-FEA3TY23 64
LED _Er l accept all appropriate R
18 16 supply voltages
« Bi-color LED indicator
AVA2 or Lr- i/o * Dne‘NC_) cpntact
When contiof contect B1 closes, the autout | sean T t——— é\ + Supplyvoltage selected | RZ7-FEB1SU22
contact changes state mmediately, When Cutput ST o via wring terminals
control contact B1 opens, fhe output contact \ED _ l M A2 o A3
changes state after ime delay ¢ Constant - A2 18 . LEb ingicatar
supply voltage required on terminals A1/A2 N
o AJIRZ. e {0 « One SPDT contact
Hote: Contro! puise duration micimum 250ms | AMA2 A1 m 15 * Multi-iming range
fo Rz FEB 18022 AR firom 8,055 to 101} &
50ms (AL) and 30ms (D) for RZ7-FEBSTULS, Ouput _J——— - » “Universa terminals RZ7-FEB3TL23
a | accept all approprate
LED .. RO N B2 18 18 supply vollages
- + Bi-color LED [ndicater
" » Ong NO contast
AtiAz or AMAZ 15| e pufi-timing range
A3iA3 _l‘"_ : {from 0.75st0 1h) &
OQuiput ===y  t [ e + Supply voltage selected RZ7-FED1SU22
LED _ Mo [ via viing terminals
Oro Shat Refay / Watchdog (9) N e o | ALEZIAS
Vien supply voltage Is applied, the autput
contact changes state for ime period ¢ " N « One SEDT contact
Atz _————— A » HAutti-timing range
! {from 0.055 10 10h) B
Ouput | || | o Universal terminals RZ7-FED3TU23 54
LED .. SR 77 7777777, i‘ accept all appropriate
- AZ 1816 suppiy voltages
* Bi-color LED Indicator
Supply Voltage
The last three digits in the catalog number represent the supply RZ7-FE with RZ7-FE with
voltage range the relay will accept: NO contact SPDT contact
{155 0.75... 15 se¢ | (18) 0.05...1 ec
U22  24VACorDC (A3/A2) {mn) 0.05...1min | (10%) 0.5...10 sec
L 240V 2 A /AD (8mn) 0.4...8 min (imn} 0.05...1 min
110...240V 50/601 { ) (1h} 9.05...1 hour {10mn} 0.5...10 min
23 24...48V0C and 24...240V 50/60Hz {A1/A2) {1h) 0.05...1 hour
{10h) 0.5...10 hours
Bi-Color LED
Relays with SPDT contacts have bi-color LEDS to indicate function:
LED = green Supply veltage avaifable
P LED = red Owtput is energized RZ7-FE timing relay

Disco

© For iming control, a voftage other than the supply voltage can also be used.

@ Timing range Is screwdriver seleciable from the faceplate,

unt Schedule B



OMRON.

Solid-State Repeat-Cycle Timer

1/16 DIN Solid-State Repeat-Cycle

Timer

B Wide power supply ranges of 100 to
240 VAC 24 VAC/VDC, 12VDC

B Combinations of independent long or

short ON/OFF time settings are

possible

B Fourteen time ranges from 0.05 s to
30hor1.2st0300h

B Repeat cycle models with either ON

start or OFF start operating functions

B FEasy sequence checks through
instanianeous outputs for a zero set
value at any time range

B 11-pin and 8-pin models are available

Ordering Information

@ ce

Part number Repeat cycle OFF start | H3CR-F H3CR-F8 H3CR-F-300 H3CR-F8-300
Repeat cycle ON start H3CR-FN H3CR-F&N H3CR-FN-300 H3CR-F8N-300

Timing units 0.05st030h 12510300 h

Terminal form 11-pin models 8-pin models 11-pin models 8-pin medesls

Supply voltages 100 to 240 VAC, 24 VAC/DC, 12VVBC

Qperating mode Repeat cycle

Note: Specify both the model number and supply voltage when ordering.

Example: H3CR-F 24 VAC{%C

Supply voltage

H MODEL NUMBER LLEGEND
Hacr- (1O -0

123 4

1, Classification

F: Repeat cycle timets

2. Configuration

None: 11-pin socket

8: 8-pin socket

3. Repeat cycle mode
None: QFF start
N: ON start

4, Specified Type
300: Long fime range (1.2 s to 300 h} type




H3CR-F OMRON H3CR-F
Specifications \W/,
Part number H3CR-F/-F-300 f H3CR-F8/-F8.-300 H3CR-FN/-FN-300 [ H3CR-F8N/-F8N-300
Operating mode OFF start ON start
Supply AC 100 to 240 VAC {(50/60 Hz)
volage
(see note) AG/DC 24 VAC/DGC (50/60 Hz)
BC 12VDC
Operating voltage range 85% to 110% of rated supply voltage, 90% to 110% with 12-VDGC models
Power AG 100 to 240 VAC: 10 VA (100 VAC applied)
consumplion 'Ac/bc 24 VAG/DG: 2 VA (24 VAC applied)/{ W (24 VDG applied)
DC 12VBG: 1 W

Start, Reset, Gate inputs

ON-Impedance: 1 kQ max,
ON residual voltage: 1V max
OFF impedance: 500 k& min.

Control Type DPET relay

outpts Max. load 5 Aat 250 VAC, pf. = 1
Min. load 10mA at 5 VDC

Repeat accuracy +0.3% full scale max. (£0.3% full scale max. +10 ms fn ranges of 1.2 and 8 5)

Setting error 5% full scale max +0.05 s max,

Resetting system Time-limit operationftime-limit reset or seff-reset

Resetting time Minimum power-opening time: 0.1 sec

Indicators Output ON Indicator (orange LED), output OFF indicator {green LED)

Materials Plastic case (light gray Munsell 5Y7/1)

Mounting Pane, DIN track, or surface depending on socket selected

Connections t1-pin round socket | 8-pin round sockst | 11-pin round socket | 8-pin round socket

Waight Approx. 100 g (4.23 oz.)

Approvals UL, C8A, CE

Ambient Operating -10" to 55°C (14° to 131°F} with no icing

temperature  Fsiorage -25° 10 65°C (13 to 149°F) with no icing

Humidity 35% to 85%

Vibration Mechanical durability | 10 to 55 Hz with 0.75-mm single amplitude each in three directions
Malfunction durability | 10 to 55 Hz with 0.5-mm single amplitude each in three directions

Shock Mechanical durability | 980 mys? (100G} each in three directions

Malfunction durability

98 m/s? (10G) each in three directions

Variation due to voltage change

+0.5% full scate max, (£0.5% full scale max. +10 ms In ranges of 1.2 and 3 5}

Variation due to temperature change

+2% full scale max, {+2% full scale max. =0 s In ranges of 1.2 and 3 s)

Service life Mechanical

20 milllon operations min, (under ne load at 1,800 operations/h)

Electrical

100,000 operations min. (5 A at 250 VAC, resistive load at 1,800 operations/h)

Insulation resistance

100 MQ min. (at 600 VDC)

Note: A power supply with a ripple of 20% max. (single-phase power supply with full-wave rectificafion) can be used with each

DC model.




Power

Switching status ——
Cutput mods —_ | e

Wire-break
monitoring
Shert-circuit
monitoring

+ 1-channel isolating switching
amplifier with removeable terminal
blocks

* Intrinsically safe input circuit EEx ia

» Area of application ace. to ATEX:
HHGD, I3 G

* Approved for installation in zone 2,
however the device must be instal-
[ed in a housing which complies
with the requirements of EN 60079-
15 with a minimum protection
degree of IP54

¢ Functional safetyupto SIL 2
{acc. to EN 61508}

¢ Input circuit menitoring for
wire-break and short-circuit
{can be disabled}

* Galvanic isolation between input
circuit, output circuits and power
supply

* 2 relay outputs, each with one NO
contact, one of the outputs assigned
{or alarm signals

+ Selectable NO/NC output function

+ Universal supply voltage
(20...250 VAC/20...125 VDC)

Hans Turck GmbH & Co.KG » D-45466 Muheir/Ruhr » Tel. 0208/4952-0 « Fax 0208/4952-264 « E-Mail: moreBturck.com * wwawturck.com

The isclating switching amplifier fype
IM1-121Ex-Ris a single channsl davics
featuring an intrinsically safe input circuit,

It can be cennected te sensors according
to EN 80947-5-6 (NAMUR), variable
resistors or potential-free contacts.

The output circuits feature twe refays each
with ons NO centact; one of the relays is
assigned as an alarm outpuf.

Three front pane! programming switches
select the output function (normally open
moda = NO or normally closed mode =
NC) and enable separate activation and de-
activation of wire-break (WB) and short-
clreuit {SC) monitoring.

Industrial
Aut:o

Isolating switching
amplifier
IM1-121Ex-R
1-channel

&

When using mechanical contacts as the
Input device, wire-break and short-circuit
monitoring must be disabled or shunt
resistors must be connecied to the
contacts (). (Ses next page for contact
configuration).

The green LED on the front cover indi-
cates that the device is powered. The dual
colour LED indicates the switching status
(yellow) as wefl as fault conditions [red).
When the input circult rmonitering featureis
activated, rad lluminates to indicate a fault
in the input ¢lrcuit and ths output and alarm
relay are de-energised.

-1 E Q}_/_
NAMUR

BN 1

G

10 <250 VAC/
30VDC

£2A
£ 500 ABO W
Or4

T1 1
Power

1-17 /0407
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Isolating switching amplifier IM1-121Ex-R

Type
Ident-no.

IM1-121Ex-R
7541229

Supply voltage Ug

Line frequency (AC)
Power/current consumgption
Galvaric isolation

20...250 VAG/20...125 VOC

40...f0Hz

<3W

between input circuit, output circuits and supply voltage for 250 V.,
test voltage 2.5 kVqpe

Input Clrcuit

QOperating characteristics
- Voltage

- Current

Switching threshold
Hysteresis

Wire-break threshold
Short-circutt threshold

according to EN 60947-5-6 (NAMUR),
intrinsically safe according to EN 50020

82V

8.2 mA
1.55 mA
typ. 0.2 mA
<01 mA
26 mA

Contact Gonfiguration
Of mechanical switches with active
input circuit monitoring function

'::" ':: _fesistor module
10...22 kit :__'* WM, ident-no.

L 0912101

Output Circults

Switching voltage

Switching current per output
Switching capacity per output
Switching frequency

Contact material

2 relay outputs with 1 NO contact each
< 250 VAG/120 VDG

L2A

< 500 VA/60 W

<10 Hz

sitver-alloy + 3 pm Au

Ex-Approval acc. to certificate of conformity
Maximurn nominal values

- No load voltags U,

~ Short-cireuit current |,

~ Power Py

Maximum external inductances/capacitances
[EEx ia) HC

[EEx ig] B

- ExnL HIC

- ExnL HB

Marking of devices

TOV 04 ATEX 2553 / TUV 08 ATEX 552968 X

<98V
<19 mA
<26 mW

1 mH/A.1 pF /5 mH0.83 pF /7 10 mH/0.74 pE
2 mh/5,2 uF / 10 mH/A3,8 pF / 20 mH/3,4 pF
1 mH/A.9 pF / 5 mH/A 4 pF /10 mbA,2 uF
1 mH/A1 pF /5 mH/7,5 pF /£ 10 mH/6,6 pi
& 1) Gh [FExig IIC

183G BxnAnC [nk] KGAB T4

LED Indications
- Power
- Switching status/fault Indication

green
1 x yellow/red (dual colour LED)

Terminal Housing
Mounting
Connection
Connection profie

DCegree of protection (EC 60529/EN 60528}
Operating temperature

1--18 /o407

12-pcle, 18 mm wide, Pelycarbonate/ABS,
flammability class V-0 per UL 94

snap-on clamps for top-hat raff (DIN 50022)
or sorew terminals for pane! mounting
removeable terminal blocks, reverse-polarity
protected, screw connection, self-lifting
£1x25mm? 2x15mmor2x 1,0 mm2
with wire sleeves

P20

-25...470 °C

Hans Turck GmbH & Co.KG » D-45486 Mitheim/Ruhy  Tel, 0208/4952-0 » Fax 0208/4952-264 » E-Mail: moreBturck.com * www.turck.com
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Inductive Sensors

+ amphibian™ washdown versions
*+ High and low temperature

* Harsh duty (IP 67, 68, 69K}

+ Die protection

+ Ring and slot versions

Uprox+

+ Detect all metal types extended sensing ranges

¢+ Inherently weld-field immune

« Up to 350% more range than convenlional sensors

+ Wide -30°C {-22°F) to +85°C (+185°F) lemperature range

weldguard ®

Resists high heat, weld slag build-up and abrasion
Up to 500 times more durable than other sensors
Embeddable or non-embeddable

Available in weld-field immune Uprox® and standard

ferrite core versions picoprox ®
» armorguard™ protection for sensors in ) " . .
impaci-prone locations * Tiny 3, 4, 5, 6.5 and 8 mm diameter stainless steel housings

+ Extended sensing range up to 4 mm

Capacitive Sensors Q-pak®

Non-contact sensing of
maetatlic and non-metallic
materials

Ideal for level detection

* Compact size fits in confined areas where
other sensars can't

* Superior 3 mm (0.01") to 50 mm {0.20")

. . range
g?r:]ggtlaelsm DG, AC and + Models from 5 mm 1o 80 mm size with
embeddable versions.

Solid-state output, high
switching frequency, no
moving parts

multimodul®
IS Barriers

« Complete line features
isolated dasign with no
need for dedicated

ground

excom® Remote I/O for Hazardous Areas

+ Eliminate need for conventional IS barriers

* Modular backplans bus with inlegrated voltage supply for
18, 9 or 5 module

-raif or Eurocard styles
M, CSA and CENELEG certified

ZENER Barriers

i+ FM, CSA, BASEEFA/
CENELEQG certified
Shunt-dicde intrinsic safety
barriers featurs narrow 7 mm
width

Meet worldwide standards for
use in classified atmospheres

NAMUR Sensors and Junctions
+ Class |, Class 1l, Class I, Division 1 and
Division 2 FM approved

Full line of inductive, capacitive and magnet
operated inductive sensors

+ Numerous sizes and styles are available

Elirminates multiple cable runs for wiring IS
applications

.

-

TURCK Inc. 300072 _ o » MIN 55441 Application Support: 1-800-544-7769  Fax: (763) 553-0708  www.turck.com



Inductive

Sensors
3
ey
.s &
§§
Housing Style Part Number tD Number Features FF QCutput
12 mm - Embeddable, Potted-In Cable Bi 3-GT12K-AD4X/$1610 T4405083-2 armorguard 3 o
2-Wire BC
Bi 2-EG1ZHK-ANGX/S1589 T4605192 armorguard
i 2-GI2K-ANGX T4671200 Shott Barrel 2
i 4-G12K-ANGX 14670251 | Short Barrel 4 | 3WireDC
NPN -
i 2-G12K-AP6X T4670200 Short Barrel ?
i 4-G12K-AP6X T4670250 Short Barrel
i 2-EG12-YOX 74012000 2
Bi 2-612-Y0 T1005400 2 2.Wire DC
Bi 2-G12-YOX TAG10009 i :.:NAMUR
12 mm - Embeddable, Potted-In Cable Bi 2-EG1Z-ANGX T4605101 2
Bi 2-G12-AN6X T4635500 2
LED \ Bi 2-G12-AN7X 14730500 | 7 Compatible | 2 3"”2",;”?_
s \\\N\& 457 [4.0] | BI 4-G12-ANGX TI690706 | Extended Range | 4 A
¢ “} Bi 2-EG12-AP6X T4605001 ?
\ A1 68 [s00] Bi 2-G12-APGX T4635400 2
W12x 1 5
Bi 2-G12-ADZ32X T4205000 2
Bi 4-G12-ADZ32X T4205030 Extended Range 4
Bi 2-G12-AZ33X T1304002 2
12 mm - Embeddable, Pelted-In Cable, Bi 2-GT12-ADZ32X/834 T4205210 SFI 2 T
Teflon Coated 2-Wire
AG/DC
Short-circuit
157 [4.0] Protected
Bi 2-GT12-A733X%/534 T1304052 Wl 2
2-Wire
AC/DC

For detailed sensor specifications see Section M.
Normally Closed versions available upon request, consulf factory.

D73 TURCK Inc. 3000 Campus Drive Minneapolis, MN 55441 Application Support: 1-800-544-7769  Fax: (763) 553-0708 www.turck.com
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YWhat the world is counting on.

Phone: (860) 688-6205 www.redingtoncounters.com Fax: (860) 688-1591




[ 1
HRA Model 722

Electromechanical Totally Sealed Hour Meter

Bescription

The Redington Mode! 722 provides an AC Hour Meter with an operating range of 90-264VAC 50/60 Hz. You no longer require two separate meters,
one for 115VAC and one for 230VAC, Models are available in the standard industry housings, 2-Hole Rectangular, Flush-Rectangular, Flush-Round
and 3-Hole Round. lis guanz time base insures accurate long-term time keeping. The Totally Sealed case protects against the environment and pro-

vides years of reliable service. All models are NEMA 4X, 12 aled when mounted with optional gasket,

Features Options
«  Operating voltage 90-264VAC 50/60Hz * i
v+ Totally Sealed e Giasket kit (for NEMA 4X, 12 1ati
+  UL/cUL Recognized, CE & RoHS Compliant . ustom Ie
. 6 Figure, 89999.9 *  Terminals up, down, straight
»

Specifications

Quartz accuracy

Figures:

6 - digits, 0.14" [3.6mm] 99999.9
Hours and idicator - white on black
Pecimal - black on white

Case Material: Black polymer
Lens Material: Polymer
Agency Approvals: UL/cUL Recognized, GE & ReHS Gompliant,

Reset: Non-reset SAE & NEMA 4X, 12 Compliant
Voltage: 90-264VAC Environmental: Tolally Sealed
Fraquency: 50/60Hz Front Panel: NEMA 4X, 12 rated with oplional gasket
Power: 1 watt max. Temperature:  -40°F to +185°F [-40°C to + 85°C]
Mounting: Clip or mounting holes Humidity: 95% {SAE J1378)
Termination: 14" [6.3mm] spade terminals Vibration: 10-80 Hz. 20g max. (SAE J1378)
Weight: ~2 0z [67 g] Shock: 560 @ 9 - 13msec (SAE J1378)
Accuracy: + 0.02% over entire range
Models Description
722-0001 2-Hole Rectangular, 90-264VAC 60/60Hz, %" [6.8mm] spade terminals, hours & 1/10's
722-0002 Flush-Rectangular, 90-264VAC 50/60Hz, 4" [6.3mm] spade terminals, hours & 1/10’s
Nk Fllwﬂmd X AL X
I 722-0004 3-Hole Round, 90-264VAC 50/60Hz, " [6.3mm] spade terminals, hours & 1/10's I
5003-009 MNEMA 4X, 12 Gasket for Modsl 722-06002
5003-010
5003-011

* Al itemns are normally in factory stock

MEMA 4X. 12 G W 290001
NEMA AX, 12 (asket ¥or Vogel 722-0004 |
=Y B €T T T T T M R
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R Model 722
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Control Panels

Medical Equipment

Test Equipment

Generators Office Equipment
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