BANNER WILDLIFE AREA

STAGE II, LAGRANGE POOL
CONTRACT NO. DACW25-99-B-0021

OPERATION AND MAINTENANCE
® INSTRUCTIONS

SECTION 15160 PUMPING EQUIPMENT
SECTION 16415-2.12 MOTOR CONTROLS

REPRESENTATIVE AND SERVICE CENTER
GENERAL PUMP & MACHINERY, INC.
1044 W. OLYMPIA DR.

PEORIA, IL 61615

PH. 309/693-7444
FX. 309/693-8166
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ZEBARA SUBMERSIBLE PROPELLER PUMPS

ESPECIFICATIONS

3-208 °

March 1, 1997

E STANDARD SPECIFICATIONS: DSZ3

Standard Optional
Design Bore (Column Dia.) 24 to 54 inch
Range of Input HP 10 to 422 HP
Range of Performance | Capacity: 2500 to 55000 GPM
Total Head: 5 to 50 ft.
Liquid Temperature 32 to 104°F
Max. Allw. Subm. 82 Ft.
Speed 18664266966, 720, 666 R.P.M.
Materials Casing Cast Iron
Impeller Buastile-Gast-trer Bronze, Stairless-Stesl
Shaft 403 Stainless Steel
Motor Frame Cast Iron
‘ Fastener 304 Stainless Steel
Construction Impeller Axial Flow or Mixed Flow
Shaft Seal Cartridge Type
Duplex Mechanical Seals in Tandem Arrange.
... Upper Carbon/Ceramic -Cerbonfrungsten-Carbide-
... Lower Silicon Carbide/Silicon Carbide JFungsten-Carbideurgsien-Carbide
Bearing Grease Lubricated Ball Bearing
Mounting Method Sole Plate with Rotation Stopper
Motor Type Air-Filled Motor FitExptosion-Proof-
Starting Method Direct on Line —Bivisier; ;
Hz, Voltage 60Hz 460V
Protection Built-In Winding Temp. Detector
Built-In Float Type Leakage Detector
Thrust Bearing Temperature Detector
Accessories 45 Ft. Submersible Cable Column Pipe
Cable Glands for Each Cable
Sole Plate with Rotating Stopper
Codes & Standards 1ISO 9000
SO 9001

EBARA INTERNATIONAL CORPORATION
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EBARA SUBMERSIBLE PROPELLER PUMPS
ﬁ?@ﬁ%&i SPECIFICATIONS

3209 L)

March 1, 1997

Standard
Parts Type | Type ll Type lll
é)lsolh arge Cast Iron
o ASTM A48 CL35 - -
:u;t;ag th Cast lron
et Mou ASTM A48 CL35 - -
g::rng Stainless Steel
ASTM A743 CF8 - -
impeller . .
-Puetile-Gastlrom Bronze -Stainless-Steel—
ASTVHASS6-66=40-18 ASTM B584 C80300 ASHAARSS-CFE-
Shaft Stainless Steel
AlS] 403 - -
gﬂrc;:c:]re Cast Iron -
ASTM A48 CL35 -
Mechanical | Upper: Carbon/Ceramic
Seal Lower: Silicon Carbide/Silicon Carbide
Option
Mechanical | Ypper-GarberFungsten-Garbide
Seal tower—Fumgstem-CarbiderFungster-Sarbide
Note;

1. Other materials may be used if requested.

-
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ﬁ%ﬁﬁ& SUBMERSIBLE PROPELLER PUMPS

DIMENSIONS

3-233 &

November 10, 1997

PROJECT:

MODEL:

CHK'D:

DATE:
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DEL Y0754, V0854, V0974 -

B DIMENSIONS : inch

Pump & Motor

Model (1)
HP Column H
(Pole) A B P N | Pipe Dia. Wfl',gsht
_ D

(\1/875’3',_7;5) 100 | 38%s | 27% | 24%s | 86%s | 40 4600
V0854710 100 | 38%s | 28'4s | 25%s | 86%s 40 4780
145 | 38%s | 28" | 25%s | 90%s 40 5550

175 | 46'% | 397%¢ | 28'%e | 94Vie 48 7700

V0974710 200 | 46% | 39%¢ | 28'%s | 94Vis 48 7920
Sk St G131 25— 02 %8 82806

—n| 265 | 46% | 397 | 28'%s | 102 48 8410

B DIMENSIONS : mm
PUMP & MOTOR .
Model Kw Column V(VX 1,?“
(Pole) A | B P | N |Ppeda kot

(¥87§SL7£§) 75 | 980 | 700 | 615 | 2200 | 1000 2090
VOBE4-710 75 | 980 | 730 | 650 | 2190 | 1000 2170
(10 POLES) 90 | 980 | 730 | 650 | 2190 | 1200 2380
110 | 980 | 730 | 650 | 2290 | 1000 2520
132 | 1180 | 1000 | 735 | 2390 | 1200 3500
ACST4-710 150 | 1180 | 1000 | 735 | 2390 | 1200 3600
(10 POLES) | 160 | 1180 | 1000 | 735 | 2390 | 1200 3600
185 | 1180 | 1000 | 735 | 2590 | 1200 3740
200 | 1180 | 1000 | 735 | 2590 | 1200 3820

| DIMENSIONS ARE APPROXIMATE|

Note 1. Cable weights of 33 ft are included.
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EBARA SUE

MERSIELE SEWAGE PUMPS
@ D PROPELLER PUMPS
. . - 3-247 |
MECHAMNICAL SEAL & BALL BEARING SPECIFICATIONS .. 7 ooy —
Frame; Mechanical Seal Ball Bearing Size
Poles | kKW (Hp) No. Size (Dia. mm) Lower—Thrust | Thrust BRG Type | Upper—Radial
7.5 (10)
11 (15) Contact Ebara
15 (20)
18.5 (25) | 292 63 7214BDB Double Row 6212727
22 (30} | 292 63 7214BDB Double Row 621277
30  (40) 1 292 75 7220BDB Double Row 621277
37 (50) | 292 75 7220BDB Double Row 62127272
45 (60} | 380 63 7216B+Qd Doubie Row 6216727
55 (75) | 380 75 7216B+QJ Double Row 621627
75 (100)| 380 100 7222B+QJ Double Row 621622
90 (120)] 480 100 7222B+QJ Double Row 6218272
8 110 _(145)1 480 100 72228+QJ 1 Double Row 621822
132 (175)1 480 100 7226B+QJ Double Row 621827
150 (200) | 480 100 7226B+QJ Double Row 6218722
160 (215)] 480 100 72268BDT+QJ Triple Row 621827
185 (245){ 590 120 7226BDT+QJ Triple Row 622022
200 (285)] 590 120 7226BDT+QJ Triple Row 62207272
220 (295)! 590 120 7230BDT+QJ Triple Row 6220ZZ
250 (335)] 590 120 7230BDT+QJ Triple Row 6220ZZ
280 (375)] 590 135 7230BDT+QJ Triple Row 622022
315 (422
355 (475 Contact Ebara
. 400 (535)
15 (20) | 380 63 7216DBD Double Row 6216727
18.5_(25) | 380 63 7216BDB Double Row 621677 T
22 {30) | 380 63 7216BDB Double Bow 621622 .
30 (40} | 380 63 7216BDB Double Row 6216227
37 _(50) | 380 63 7216B+QJ Double Row 621627
45 (60) | 380 75 7216B+QJ Double Row 621627
55 (75) | 8380 . 75 7216B+QJ Double Row 6216722
75 _(100)| 480 100 7222B+QJ Double Row 621822
.1 90 (120)| 480 100 7222B+QJ Double Row 621827
10 110 (145)| 480 120 7226B+QJ Double Row 621827
132 (175){ 590 120 7226BDT+QJ Triple Row 6220272
150 (200)| 590 120 7226BDT+QJ Triple Row 622022
160 (215)[ 590 120 7226BDT+QJ Triple Row 6220ZZ
485245500 120 7230BDT+Qd——Friplo-Row—t——8220L44
200 (265)| 590 120 7230BDT+QJ Triple Row 622027
220-(2064 590 335 7230BDF+Od—t——Friple-Row—- ——8220.Z<
250 (335)| 590 135 7230BDT+QJ Triple Row 622027
280 (375) ' Contact Ebara
315 (422)
22 {30) 1 380 63 7216BDB Double Row 621622
30 (40) | 380 63 7216B+QJ Double Row 621627
37 _(50) | 380 63 7216B+QJ Double Row 621622
45 (60) | 380 100 7292BDB Double Row 621622
55 (75) | 480 100 7222B+QJ Double Row 621827
75 (100)} 480 100 72228+QJ Double Row 6218Z7Z
90 (120)| 480 100 7222B+QJ Double Row 621827
110 (145)| 590 120 7226BDT+QJ Triple Row 622027
~12 1132 (175)] 590 120 7226BDT+QJ Triple Row 622027
150 (200)}{ 590 120 7226BDT+QJ Triple Row 622077
160 (215)] 590 120 7226BDT+QJ Triple Row 622027
. 185 (245)1 590 120 7226BDT+QJ Triple Row 6220ZZ
200 (265)| 590 120 7230BDT+QJ Triple Row 622027
220 (295)| 590 135 7230BDT+QJ Triple Row 622027
250 (335)
280 (375) Contact Ebara —
315 (422)
EBARA INTERNATIONAL CORPORATION




3-208

SPECIFICATIONS | March 1, 1997

IMPELLER DESIGN

Curve No. - | Type of Impelier Nos. of Blades Max. Sclid Dia.
A0553 3%e inch (90 mm)
A0713 aoial Flow - ' 4% inch (116 ‘mm)
A0843 5% inch (138 mm)
A1003 _ ‘ 67%s inch (164 mm)
C1125 . 1% inch (35 mm)
C1285 ’ 1%s inch (40 mm)
C1455 1% inch (45 mm)

‘ C1605 Axial Flow 5 2 inch (50 mm)
C1915 2% inch (60 mm)
Cc2185 : 2"%s inch (68 mm)
C2905 3%s inch (91 mm)
V0494 2%s inch (56 mm)
V0554 2% inch (63 mm)

| V0754 Aial Flow . 3%e inch (87 mm)

VO854— ~Sineh(98-mmy
==i» V0974 4% inch (112 mm)
Ak e o Bl-inch-(133-mm-
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EBARA SUBMERSIBLE SEWAGE
@D PROPELLER PUMPS

M

s

PS

DSC3,
DEZ3

NSCA3

3-245 & )

March 1, 1997

Lubricating : Lubricating
Curve No. | Pole | KW (HP) 0il (CC) Curve No. | Pole | KW (HP) 0il (CC)
7.5 (10) 75 (10)
Contact Contact
nossass0 | 8 M09 Eoam V0494-880 | 8 | 11 (15) | oS
15 (20) 15 (20)
185 (25) | 3000 37 (50)| 2800
185 (25)| 4700 V0554-1170 | 6 | 45 (60) | 2700
22 (30) 4700 55 (75) 2700
A713-710 10
30 (40) 4700 15 (20) | Contact Ebara
37 (50) | 4700 vossasso | g 185 (25) | 2800
37 (50) 6900 22 (30) 2800
45 (60 90 30 (40 2700
A0843-710 | 10 (60) | 6900 (40) :
55 (75) | 6900 75 (100)| 5400
9 7
75 (100) 6700 \VO754-885 8 0 (120) 5700
55 (75) 110 (145)| 5700
Contact
A1003-593 12 75 (100) Ebara 132 (175) 5600
. 90 (120) 37 (50) | 5800
22
(30) | Contact V0754710 | 10 45 (60) | 5800
C1125-1760 | 4 | 30 (40) | FEbara 55 (75) | 5800
37 (50) | 2700 75 (100)] 5700
22 (30) | Contact Ebara 75 (100) 5700
C1455-1170 | 6 oo (40) | 3400 vossa-710 | 10 =0 (120)] 5700
37 (50) 3400 110 (145) 5400
45 (60) | 3200 132 (175)| 8800
45 (60) | 4500 150 (200)| 8800
C1605-1170 6 55 (75) 4500 V0974-710 10 | 160 (215) 8800
' 75 (100)| 4200 4854245} —8800-
75 (100)| 7100 ~—| 200 (265)| 8800
, 90 (120){ 7700 150200}
C2185-88 8
> 110 (145) 7700 160 (215)
132 (175)| 7600 185 (245)
150 (200} 10500 200 (265)| Contact
V1154-593 12
160 (215)| 10500 220 (295)| Ebara
185 (245 10500 3
C2905-710 10 (245) 250_(335)
200 (265)| 10500 280 (375)
220 (295)| 10400 315 (442)
250 (335)] 10400
. 185 (25) | Contact
229 (30 Ebara
V0494-1170 6 (30)
30 (40) | 2600
37 (50) 2600

EBARA INTERNATIONAL CORPORATION
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EBARA SUBMERSIBLE SEWAGE PUMPS DSC3, DSCAS
D PROPELLER PUMPS @323
¥ . 3-248
TECHNICAL DATA March 1, 1097
PROJECT. MODEL: CHK'D: DATE:
B LUBRICATION
Lower Bearing Upper Bearing Shaft Seal
Lubricant Grease Grease Turbine Qil (see Note 1)
Standard NLGI grade 3 (SO VG32
ESSO UNIREX N3 - TERESSO 32
Mobil SHC32
MOBIL MOBILITH AW3 MOBIL DTE OIL, OIL LIGHT
SHELL - SHELL TURBO OIL 32
Note 1 : Other lubricants may be used when the oil is not allowed.

Q SHOP PAINTING

Coating Spec. No. ] H i
Preparation SSPC-SP-10 SSPC-SP-3 SSPC-SP-10
Zinc chromate primer x 1

Materials & coating nos. | Coal tar epoxy paint x 3 Zinc rich primer x 1 -

Alkyd resin enamel x 1
Color Black Gray Gray
Total dry film thick. (mill) 8to 18 Sto1 2t0 2.5

Spec. No. | : surfaces contacting pumping liquid
Spec. No. Il : internal surface of motor
Spec. No. lll : surfaces in air

Note: Non-ferrous material and stainless steel are not painted.

EBARA INTERNATIONAL CORPORATION




EBARA SUBMERSIBLE SEWAGE PUMPS SC3, DECAS

EBARA INTERNATIONAI CORPORATION

@-nND PROPELLER PUMPS NSZ3
’ ) . _ 3-270 &
MOTOR SPECIFICATIONS AND ELECTRICAL DATA Merch + agy &
PROJECT: MODEL: CHK'D: DATE:
Motor Data, 60Hz x 460V
Full Load Efficiency % Power Factor %
Pole | kW (Hp) | Frame No. | "z 1/2 Load | 3/4 Load | 1/1Load | 1/2 Load | 3/4 Load | 1A Load
15 (20) 380 27 83.8 86.3 86.8 66.7 76.2 80.6
18.5  (25) 380 33 85.1 87.4 87.9 67.4 76.7 81.1
22 (30 380 40 85.8 88.1 88.6 62.2 73.1 78.6
30 (40 380 53 88.1 89.7 89.8 64.1 74.4 79.3
37 (50) 380 66 88.6 0.1 90.2 62.3 73.2 78.5
45  (60) 380 78 89.2 90.6 90.5 66.2 75.8 80.3
55  (75) 380 96 90.2 91.3 91.1 65.0 75.0 79.6
75 (100) 480 118 91.5 92.6 92.6 . 78.3 84.6 86.2
90 (120) 480 143 91.9 93.0 93.0 75.7 82.9 85.3
10 | 110 (145) 480 174 92.4 93.5 93.5 74.9 82.5 85.2
132 (175) 590 209 92.0 93.3 93.6 74.7 82.3 84.9
150 (200) 590 236 92.2 93.4 93.7 75.4 82.8 85.2
160 (215) 590 255 92.3 93.6 93.9 73.1 81.3 84.1
186—(245) 590- 207 9a.n 984 937 5T 82-8 84-5-
'—-) 200 (265) 590 315 92.3 93.6 93.9 75.1 82.5 84.8
820—(005) 590- 344 5926 93-F 95-8 F6-6 Be=5> 85-6—
250 (335) 590 394 92.4 93.6 93.9 76.0 82.9 84.9 £
280 (375) L
315 (422) Contact Ebara v
Pole | KW (Hp) Start Start Mech. Cable Size x Nos. Bearing Size NEMA Code
Currt. % Torg. % Size Star-delta [Directon Line] ~ Lower Upper Letters
15 (20) 507 127 63 AWG#8 x1 | 7216BDB 621622 F
18.5 (25) 515 129 63 AWG#8x1 | 7216BDB 621627 F
22 (30) 540 138 63 AWG#8x1 | 7216BDB 621627 G
30 (40) 513 128 63 AWG#6x1 | 7216BDB 621622 F
37 (50 523 132 63 AWGH#4 x1 | 7216B+QJ 621622 F
45  (60) 510 126 75 AWG#4x1 | 7216B+QJ 621622 F
55 (75) 504 125 75 AWGH#1 x1 | 7216B+QJ 621627 F
75 (100) 535 100 100 AWGH# x1 [ 7222B+QJ 621822 F
90  (120) 558 105 100 N/A AWG#2/0 x 1| 7222B+QJ 621827 F
10 | 110 (145) 576 109 120 AWGH4/0 x 1| 7226B+QJ 621822 F
132 (175) 602 113 120 AWG# x2 | 7226BDT+QJ | 6220ZZ G
150 (200) 597 111 120 AWGH# x2 |7226BDT+QJ | 622077 G
160 (215) 605 114 120 AWGH#1 x2 | 7226BDT+QJ | 622077 G
+86—(245) 576 106 —320 AWCHO4P-7P36BDT+Od—ER20ZZ =
== 200 (265) 588 110 120 AWGH#2/0 x 2 | 7230BDT+QJ |  6220ZZ F
220.(295) 540 10R 485 RAHEHS % £ TP B D TG 6200 ZE— F
250 (335) 565 106 135 AWG#2/0 x 3 | 7230BDT+QJ |  62207Z F
280 (375)
315 (422) Contact Ebara




: SECTIONAL VIEW

March 1, 1997

PROJECT: MODEL: CHK'D: DATE:
No. Qty. Part Name Material ASTM-AIS! Code
@ 915 1 Terminal Board
904 910 1 Leakage Detector Support Cast Iron ASTM A48 CL. 30
@ 909 . 1 Leakage Detector
904 1 Lifting Hanger Steel ASTM A283 GR.D
@ @ 876 1 _Thermal Protector
849-03 1 Ball Bearing Steel
@ 849-02 1 Ball Bearing Steel
849-01 1 Ball Bearing Steel
@ 845 1 Bearing Cover Castlon  ASTM A48 CL.30
08 842 1 Motor Cover Castion  ASTM A48 CL. 35
@ 830 1 -Shatt Stainless AIS| 403
817 1 Opposite Side Bracket Cast Iron ASTM A48 CL. 35
816 1 Power Side Bracket Cast Iron ASTM A48 CL. 35
@ 814 1 Motor Frame Castlon  ASTM A48 CL 35
811-02 1 Control Cable
@ 811-01 1 Power Cable
@ 802 1 Stator Copper
@ 801 1 Rotor Aluminum
@ 606 1 Suction Bell Cast Iron ASTM A48 CL. 35
@ 604 1 Discharge Bowl Cast Iron ASTM A48 CL. 35
@ 170 1 Column Pipe Steel ASTM A283 GR. D
169 1 Rotation Stopper Steel ASTM A283 GR. D
168 1 Sole Plate Steel ASTM A283 GR.D
- @ 115 1 ORing NBR
111 1 Mechanical Seal See Detail
@ 071 1 Casing Liner Stainless  ASTM A743-CF8
048 1 Impeller Nut Stainless AlS! 403
039-02 1 Key Steel AISI 1050
@ ot 03001 1 Key Stainless IS 420
@ 021 1 Impeller Ductile Iron . ASTM A536-60-40-
Optional Materials .
021 1 Impeller Stainless ASTM A743 CF8
021 1 Impeller Bronze ASTM B584 C90300

3 EDASA

EBARA INTERNATIONAL CORPORATION

3-235 1 -




EE@@@ SUBMERSIBLE SEW@@E PUMPS mm DSCA3
f?@ PROPELLER PUMPS

. TECHMICAL DATA 320 L)

March 1, 1997

PROJECT: MODEL: CHKD: DATE:

@ CABLE SEAL (STANDARD SUPPLY)

EBARA submersible pump model DSZ3 employs a highly reliable cable entry system with a single piece con-
struction that provides easy maintenance.

CABLE HOUSING

@ o CLAMP\-———E GROMMET -~
~ 3‘ ,
. ] /

Iy
l WASHER

O-RING
! |
8|
BOLT O-RING
~CABLE GLAND.
A S

EBARA INTERNATIONAL CORPORATICON




BMERSIBLE SEWAGE PUMPS
ND PROPELLER PUMPS DSZ3

R

' TECHNICAL DATA Vs o

PROJECT. MODEL: CHK'D: DATE:

5 WINDING TEMPERATURE DETECTOR (STANDARD SUPPLY)
A “KLIXON 9700 K" made by Texas Instruments Inc. is fitted to prevent the motor operating in an over-heated
condition. _

TIN PLATED STEEL CAN
CERAMIC INSULATOR

INSULATED LEADS l 7{
K T v Ay . B -

- STEEL TERMINAL

| e
7/
/  INSULATOR
THERMO-SETTING SILVER CADMIUM  SNAP-ACTING ELEMENT (DISC)
EPOXY COMPOUND OXIDE CONTACTS

® SWITCH RATING
CONTACT RATING : AC115V, 18A/AC230V, 13A
CONTACT TYPE : B - CONTACT (NORMALLY CLOSED)

OPEN TEMP. : 284x41°F

@ CHARACTERISTICS
The circuit is normally closed.
The disc is operated both by the current passing through it and by heat received from the windings.

When the temperature of the disc reaches a predetermined point corresponding to the maximum allowable
temperature of winding, the disc snaps open to interrupt the circuit.
When the winding temperature returns to the safe operation range, the circuit is restored automatically.

EBARA INTERNATIONAL CORPORATION




ARA SUBMERSIBLE SEWAGE PUMPS €C3, DSCA3

ER
ﬁ%@ PROPELLER PUMPS S£3
?EGE’E%GAL DATA : November1g,-12‘£i§

PROJECT. MODEL: CHK'D: DATE:

MECHANICAL SEAL (STANDARD SUPPLY)

Ebara DSZ3 pumps employ the cartridge type, duplex mechanical seals in tandem

arrargement.
Cartridge type mechanical seal provides
— Easy maintenance because it is handled as one unit
— High reliability due to assembly and adjustment separate from the bowl unit

Duplex mechanical seals in tandem arrangement provide
— High reliability because of dual seals construction
— Long life operation with oil lubrication

MOTOR END

® |
| |

10}
@

vd ¥

PUMP MOTOR SHAFT

OlL CHAMBER

IMPELLER

Part No. Part Name Material
5 Independent Springs | Stainless Steel
4 Seal Ring (L) Silicon Carbide
3 Stationary Ring (L) | Silicon Carbide
2 Seal Ring (U) Ceramic & Stainless Steel
1 Stationary Ring (U) | Carbon
‘ NOTE: Optional Materials Available

EBARA INTERNATIONAL CORPORATION




SCA3

"DSC3, [

EBARA SUBMERSIBLE SEWAGE PUMPS
@0 PROPELLER PUMPS DSZ3
. TECHMICAL DATA gt o o

PROJECT: MODEL: CHK'D: DATE:

LEAKAGE DETECTOR (STANDARD SUPPLY)

A built-in float type leakage detector with an encapsulated dry reed switch within the stem is fitted to sense
leaking of pumping water and/or seal oil into the motor as a result of failure of the mechanical seal.

®\ UNIT : mm

(300)

a
-
\__./
5'

17.5

27
Oe-

42

1
Inside Diameter %
S

Part No. | Part Name Part Material ASTM, AlSI Code | No. for 1 Unit
5 Stopper | 316 S. Steel AlISI 316 1
4 " Float = 316 S. Steel _AlSI 316 1
3 Housing 316 S. Steel AlSI 316 1
2 Nut 316 S. Steel AlSI 316 1
1 Lead Wire | Heatproof Polyviny! Chioride Wire (UL1430, AWG22) 2
@ SWITCH RATING

CONTACT RATING : | Breaking capacity : ACS0VA/DC50W
Max. breaking current: AC0.5A/DCO0.5A
. Max. operating voltage : AC300V/DC300V

CONTACT TYPE : B-CONTACT (NORMALLY CLOSED)

EBARA INTERNATIONAL CORPORATION




EEARA SUBMERSIBLE SEWME PUMPS

SC3, DSCAS

ND PROPELLER PUMPS DS73

- TECHNICAL DATA PAGE 3230 i
PROJECT: MODEL: CHKD: DATE:
7 THERMAL DETECTOR FOR THRUST BALL BEARING

®

TEMPERATURE RANGE: -50~150°C

RED
cg -
2 *l.
o T L = - . _ — —
2y T =E e —
WHITE
14- | 6 70
; HIGH TEMP. EPOXY RESIN
20 ~--2000
e
‘ s / yayawL FIG. 5-5 R.T.D. UNIT : mm
‘ 0-0-0-0-90 0 -0 0-0-9-0-0f
-~ - - -~ - \
META
O~-9-0-0-9 0 -0 O~0-9-0-9
/ / / / / / A
' No. Parts Material Qly Remarks
ASSEMBLY OF BEARING
TYPE TEMP. DETECTOR 1 Resistance Bulb — 1 Pt100£2 at OC3W5mA
2 Cap Stainless Steel 1
3 Lead Wire - 1| 7000.16 Teflon-Tefion
4 Spring Stainless Steel 1
5 | Self Lock Retaining Ring Spring Steel 1

-

EBARA INTERNATIONAL CORPORATION
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EBAR

KR TR

WAGE PUMPS

SC3, DSCA3
DSZ3

ii%@ PROPELLER PUMPS

. TECHNICAL DATA

3249 £

March 1, 1997

PROJECT: MODEL: CHK'D: DATE:
B SPECIAL TOOL LIST
Special Tool List Drawing No.
No. MName Sketch Material | Supply Remarks
1 Impefler Nut Steel 1 For impeller nut
Wrench
2 | Hook Spanner m Steel 1~3 | For cable supports
I
‘ CT (=
3 Extractor ‘p = Steel 1 For impeller
4 Qil Pump - 1
Hexagon Key
5 Wrench F Steel 1 Set
6 Push Bolt -EE— Steel 2 For mechanical seal
[ — ‘
‘ 7 Tool Box Steel 1

. EBARA INTERNATIONAL CORPORATION
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Title :

Dsgnr:
Description :
Scope :
R 306001 Steel Column Base Plate
Description  Banner Wildlife Job
Number @284 ‘L
| General Information ]
Loads Steel §ecﬂon ‘ MC18x42.7 '
Axial Load 38.00 k Section Length 18.000 in
X-X Axis Moment 0.00 k-ft Section Width 3.950 in
Flange Thickness 0.625 in
R . Web Thickness 0.450 in
Plate Dimensions
Plate Length 57.000 in Allowable Stresses
Plate Width 4.500 in Concrete fc 3,000.0 psi
Plate Thickness 0.000 in Base Plate Fy 36.00 ksi
Load Duration Factor 1.000

s e
upport Pier Size Anchor Bolt Data

Pier Length 57.000 in Dist. from Plate Edge 1.500 in

Pier Width 12.000 in Bolt Count per Side 4
Tension Capacity 1.000 k
Bolt Area 0.000 in2

Concrete Bearing Stress Thickness OK

Actual Bearing Stress 0.0 psi Full Bearing : No Bolt Tension
Allow per AC| 10.15 0.0 psi
Allow per AISC J9 0.0 psi

Plate Bending Stress Bearing Too Highl

Actual fb S 0.0 psi
Max Allow Plate Fb 0.0 psi o
Tension Bolt Force Bolt Tension OK P TE
et NI IR e cosranamms e

Actual Tension 0.000 k
Allowable 1.000 k

. -4

. Con e Al = 2l Feo
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'EBARA INTERNATIONAL CORPORATION
1651 CEDAR LINE DRIVE, ROCK HILL, SOUTH CAROLINA 29730

PHONE (803) 327-5005 FAX (803) 327-5097
. EBAHA' Pump Start Up Report
§ "«f s 9' f,{. “f'.{ gf ffé«
‘Date if,e? {f 24 Ll Job Name%‘,»;!;»f { Iﬁ?*ﬁ?gff ~ JobNo.
Contractor { }é {if fena f / ,f [f*,z;;f " f;m’ Signature f o ”
Design Conditions 25 ccc GPM@  Af :
Pump Model sy PSE3 HP AL 60
by A
Pump Serial # #1 k00 Y SY/ g0/ #2 —
#3 —— #4 g 4 K »
5 ’f"/f%( (,,7’ g‘,{,,;.s j‘} ol ':: ) H{i M . (:Z{‘?h'?;ﬁc{a
Control Manufacture:” K ey Voltageé)‘/ ‘ HYag ‘4 7 7 Heater Size U, i fm
GRD Connected ,\/ - '§ ("“‘i”' Alternator Tested A7/ .
d Y s j——— - ’
Comments: o / "r,a ool foderel = frop f Dassdall ofin,
(Soocs b f,e Hotin 2 Letn & Cle | e
Megger Check = / 4 f-i 'Y .ﬂ.[au’: Red :Z;/f White iZ:/ F Black
#2 Red White Black To Ground
5,/{25?/:( #3770 Red 7. White “T.F___ Black
#4 Red White - Black
Resistance Checkfi;/‘ﬁé,lé:y’ #1 2.7 RW 2./ RB O bl WB ‘
‘ #2 o RW ) RB — wB Rated (% //
S/lzgfer #3 L4 RW ] RB 74 WB
) / ’/ # 4 P RW RB epraRAOTD WB
‘ Amperage Checkkf;,/"";; / o #1 DA A 274 B
2 773 A 1,’;..‘? £ B
#3 ;v,.,, A T3 B

Apitems He4

Performance Test (0 cPM@ /77 TDH- *’,"

,‘:z‘/ Ll f{ff:‘ix‘,,

75 GPM@ ,;?f TOH/ Water Level
7 GPM@ TOH # flrguscty u,“,(u
GPM@ TDH
/ )
Check Oil Condition ,)’? =5 L P EA‘)'} Check Moisture & Thermals //(; / <0 7% C/ { o5&l
Pump Seated Property | Check for Leaks LK Check Rotation )/f::& Ok
Check Valves Operating Properly ""‘\:/’4‘ Guide Rails Vertical A, /{éw* Debris in Station A/ /4~
Debris Removed JC"'. / A= Pumps Meet Design Condition f,/ "?:"": Check Float Operation {\g
Comment§ ) Jéﬁe’,ﬂ” A -*3,_@ ; Mf![g;flfv(( s Sy Miﬁf S EdEva f’r‘u f«fﬂ( IQM
48 ;M’ﬁf ¢ & Wt 7alen - Sy pET D 2 Jirte 0 Bl g fhal EL (/ 425
g P ?
| certify this repon to be accurate »‘“7:;,!‘,« f R4 f g mw,f/
i, Y Feiy Ad s ,«’h_/ 2éof
7 Official Start-Up Date S " Report Date
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Ebara International Corporation
1651 Cedar Line Drive
Rock Hill, SC 29730

STANDARD CONDITIONS OF SALE

These STANDARD CONDITIONS OF SALE (“Conditions™) exclusively define the contractual relationship between EBARA INTERNATIONAL
CORPORATION (“EIC™) and the Purchaser, and no terms proposed by the Purchaser in conflict with or additional to these Conditions shall become a part
of the contract of sale unless expressly accepted in writing by EIC. Any EIC proposal to which these Conditions are attached shall be for information pur-
poses only, and Purchaser’s order is suhject to acceptance and acknowledgment hy EIC as the supplier of the equipment ordered in accordance with these
conditions.

TERMS OF PAYMENT
Terms of Payment for any order based on these Conditions shall be included in the EIC Proposal of which these Conditions are a part.
PRICE ADJUSTMENT

The price clauses applicable to the contract of sale of which these Conditions are a part are included in the EIC Proposal and are based on the proposed
shipping date of the equipment cited. In the event of delays in release to manufacture or in shipment for any reason, the contract price shall be adjusted to
the price in effect at the time of shipment. Some equipment to be provided hereunder which is not manufactured by EIC (“Other Equipment”) may be sub-
ject to different pricing adjustment policies than those stated for the EIC-manufactured equipment (“EIC Products”), which Other Equipment shall be iden-
tified in the Proposal of which these Conditions are a part and which shall be incorporated in the contract.

I. WARRANTY, REMEDY, DISCLAIMER

EIC warrants for a period of twelve months from the date of initial startup or eighteen months from the date of shipment, whichever shal! first occur (the
Warranty Period”) the EIC Products to be delivered hereunder against defects in material and workmanship, under normal use and service when installed,
used and maintained in accordance with instructions supplied by EIC. This is EIC’s sole and exclusive warranty. It applies only to EIC Products and specif-
ically excludes Other Equipment, whether or not such Other Equipment is included in EIC’s scope of supply hereunder. Such Other Equipment is warrant-
ed only by its manufacturer. 1f such a defect appears in EIC Products within the Warranty Period and Purchaser has given EIC immediate written notice of
same, EIC will cither repair the part, or at its option replace the part, by shipping a similar part F.O.B. EIC’s shipping point, or at its option refund an equi-
table portion of the purchase price. EIC may require the retumn of the defective part, transportation prepaid, to establish the claim. All costs of removal, rein-
stallation, field labor and transportation shall be bome by the Purchaser. No allowance will be made for repairs without EIC’s written consent or approval,
and the Warranty Period shall not be suspended upon stopping operation for warranty repairs, nor recommence upon completion of the warranty repairs, but
shall run continuously from commencement until normal expiration. Repair parts shall carry no greater warranty than the remaining balance of the underly-
ing EIC Product into which they may be installed, expiring at the same time as said underlying warranty.

Any descriptions of the EIC Products or Other Equipment, any specifications, and any samples, models, bulletins, or similar material used in connection
with this sale are for the sole purpose of identifying the said Equipment and are not to be construed as express or implied warranties. Unless during the war-
ranty period all repairs or replacements or parts or components for EIC Products are with EIC-approved parts or components, and all warranty service is per-
formed by EIC or its authorized distributor or representative, the warranty responsibility of EIC shall immediately terminate.

EIC MAKES NO OTHER WARRANTY OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED; AND ALL WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED BY EIC AND EXCLUDED FROM THESE CONDI-
TIONS. The Purchaser’s sole and exclusive remedy, whether upon warranty, contract or tort, including negligence, will be to proceed under this warranty.
All liability of EIC shall terminate no later than the expiration of the Warranty Period.

_N.B.: If the Equipment being sold hereunder is designated “Municipal: Permanent Installations,” there is attached hereto, incorporated by reference
herein and made a part hereof, as Attachment A., EIC’s “5 Year (10,000 Hour) Pump Warranty” (hereinafter, “Municipal Warranty”). Said Municipal
Warranty replaces and supersedes in its entirety this Warranty, Remedy, Disclaimer Paragraph 1. All other terms and conditions of these STANDARD TERMS
AND CONDITIONS OF SALE remain unchanged.

I[I. INSPECTIONS, TESTS

Any Purchaser inspections or shop testing of EIC Product at EIC’s facilities prior to its shipment must be authorized by EIC in writing at least ten (10)
days prior to such inspection, and shall be subjcct to EIC’s manufacturing cycle availability and facility security requirements. Field testing of EIC Products
may be conducted by Purchaser to confirm mechanical compatibility of the EIC Product and that there has been no damage in transit, but compliance with
specifications shall be conclusively established by shop tests at EIC’s facilities.

L. LIMITATION OF LIABILITY

_EIC shall not in any event be liable for special, indirect, incidental or consequential damages, including liquidated damages in any amount. EIC’s lia-
bility on any claim of any kind, including negligence, for any loss or damage arising out of, connected with, or resulting from a contract based on these
Conditions, or the performance or breach thereof, or the design, manufacturer, sale, delivery, resale, installation, technical direction of installation, inspec-
tion, repair, operation or use of any EIC Products covered by or furhished hereunder shall in no case exceed the price paid by the Purchaser for the Equipment.
EIC also disclaims liability, whether in contract, tort, warranty or otherwise, to any party other than Purchaser, and EIC’s sole responsibilities with respect to
Other Equipment fumnished hereunder shall be to ensure mechanical compatibility of EIC Equipment with the Other Equipment and to pass through to the
Purchaser whatever warranty the Other Equipment manufacturer has provided to EIC.

1V. SHIPPING DATES/FORCE MAJEURE

The time for shipment given herein is approximate and is estimated from the date of receipt of order with complete manufacturing information and
approval of drawings as may be necessary. EIC shall not be liable for any loss or damage for delay or non-delivery due to the acts of civil or military author-




LIMITED WARRANTY run P ey
MUNICIPAL: PERMANENT INSTALLATIONS

. EIC warrants for a period of five (5) years or ten thousand (10,000) hours of operation, whichever shall first occur, measured

i from the date of shipment from EIC (the “Warranty Period”), the Equipment of its own manufacture against defects in mate-

rial and workmanship, when installed, used and maintained in accordance with instructions as provided by EIC in permanent
municipal installations under the following conditions of service only:

1) Raw Sewage; or

2) Municipal Wastewater; or

3) Potable or Raw Water; or

4) Storm Water; and

5) Liquids must be abrasive-free and non-corrosive.

This is a LIMITED warranty. The following are CONDITIONS OF WARRANTY:

1) Only Municipal Applications are qualified to participate hereunder;

2) Start-Up Procedures in accordance with instructions provided by EIC must be properly completed, and a
report confirming same must be prepared & submitted with all warranty claims.

3) Elapsed-time meters must be installed and be operational within the electrical control panel;

4) All EIC-prescribed maintenance procedures must be followed, documented and proof thereof submitted to
EIC with any warranty claim hereunder;

5) Each warranty claim must be submitted in accordance with EIC’s Warranty Procedures, which require noti-
fication to EIC and assignment by EIC of a Materials Return Authorization (“MRA”) number. EIC’s
Warranty Procedures are provided with each item of EIC Equipment sold hereunder by EIC.

6) Any repairs to EIC Equipment, whether warranty claims or otherwise, by other than an EIC-authorized
repair or service facility may invalidate the warranty hereunder.

If a defect appears in the EIC Equipment warranted hereunder during the Warranty Period and Purchaser has given EIC imme-
diate written notice of same, EIC will either repair the part, or replace the part, by shipping a similar part F.O.B. EIC’s ship-

‘ ping point, or at is option grant a credit reimbursement or refund an equitable portion of the purchase price. EIC may require
Electrical System Schematics (including Bills of Materials) and other data regarding maintenance and applications, as well as
return of the Equipment, transportation prepaid, to substantiate and validate the warranty claim. The warranty shall not apply
to any Equipment which has been subjected to misuse, accident or neglect or used in any manner not consistent with the appli-
cations disclosed to EIC at the time of purchase, or to Equipment damaged due to defective power supply, incorrect electrical
protections or faulty installation or maintenance. All costs of field labor, removal, reinstallation and transportation shall be
borne by the Purchaser.

The Warranty Period shall not be suspended or tolled upon stopping operations for the warranty repairs, nor recommence upon
completion of said repairs, but rather shall run continuously from commencement until normal expiration. Repair parts shall
carry no greater warranty than the remaining balance of the underlying Equipment into which the repair part may be installed,
expiring at the same time as said underlying warranty.

This is a pro rata limited warranty. EIC will pay the following share of the cost of replacement or repair parts:

Warranty Period Following Shipment

Lesser of:
Months: 0-18 19-39 40-60
"Hours of Operation: 0-3,000 3001-6500 6501-10000
Warranty Repair Costs: 100% 50% 25%

This is EIC’s sole and exclusive warranty. It applies only to EIC Equipment, including QDC (Quick Discharge Connector)
Power Cables when originally purchased with EIC Equipment, but specifically excludes all other equipment of others’ man-
ufacture, whether or not such equipment is included in EIC’s scope of supply hereunder. Such other equ1pment is warranted
only by its manufacturer.

EIC MAKES NO OTHER WARRANTY OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED, AND ALL WAR-
RANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED
BY EIC AND EXCLUDED FROM THESE TERMS AND CONDITIONS OF SALE. The Purchaser’s sole and exclusive
‘ remedy, whether in warranty, tort or contract, including negligence, will be to proceed under this warranty. All liability of EIC
shall terminate no later than the expiration of the Warranty Period. EIC SHALL IN NO EVENT BE LIABLE FOR SPECIAL,
INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY KIND WHATSOEVER.

March, 2000




re INSTRUCTION MANUAL DOC. No. - REV.

s TonEn COMPLETE IN
AL Coi PSS O LNCNELLS : 33 SHEETS
~ ~ WITH COVER
o QS Tl s AL
FINAL USER s 7T TE —~<

DERAN Fotr il r > ©f NATed Al RS 78

PROJECT D 4¢t 2.8~ FF-AB~op2 [ SERVICE Dy, /v 4 &5 Persy )2
JOB No. Q2 2< EBARASER. No.s2 & LAY X V4
ITEM No. MODEL/EQUIP, 10SODS2Z3 SET

Reference drawings and documents
~ (1) Outline drawing (Dwg.no. )
2) Sectional drawing (Dwg.no. )
3) Sole plate drawing (Dwg.no.___ )
)
)

4) Submersible pump data sheet (Doc.no. )
5) Electrical specification (Doc.no. )
These drawings and documents are previously submitted.

(
(
(
(

Additional information
Following should be prepared before disassembly / reassembly of pump(s).
(1) Tools and devices:
Lifting devices, wooden supports and pads.
Standard tools and special tools.
Liquid packing (Three bond #1102 or equivalent).
Silicon-rubber sealant (SIN-ETU CHEMICAL Co., LTD. KE-45 or equivalent).
Rags.
(2) Oil quantity for mechanical seal:
Approx. __litters per one(1) unit. Refer to Para. 4.3 for the brands of oil.
(3) Size of snap ring plier (tool for retaining ring of mechanical seal):
Max. diameter of tips: ___mm
Max. opening of tips: mm
(4) Painting specification on surfaces contacting pumping liquid:
Surface preparation : SSPC-SP-10
Material & coating nos.: Coal tar epoxy paint X 3coats
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INSTRUCTION MANUAL ‘ P.1-1

1. Preface

Design of this EBARA pump is based on superior engineering and long

experience. To prevent trouble and provide satisfactory operation and long life, it
s important to understand the EBARA pump thoroughly by careful study of this

manual. If any questions arise regarding this manual, please direct them to

EBARA. Your questions will be promptly answered and your suggestion may be

considered for incorporation into our future products.

CAUTION: THIS INSTRUCTION MANUAL INCLUDES NECESSARY ITEMS FOR
INSTALLATION, OPERATION AND MAINTENANCE. READ THIS MANUAL
CAREFULLY TO ENSURE CORRECT INSTALLATION,OPERATION AND

- MAINTENANCE. o
BE SURE TO KEEP THIS INSTRUCTION MANUAL ON HAND FOR FUTURE

REFERENCE.

Safety Labels

Four different types of safety labels are used in this manual. Please study the
. labels carefully so that the meaning of any safety warning you encounter is
' immediately clear.

ADANGER : indicates an imminently hazardous situation which, if not
avoided, will result in death or serious injury.

AWARNING : indicates a potentially hazardous situation which, if not
avoided, could result in death or serious injury.

ACAUTION : indicates a potentially hazardous situation which, if not
avoided, may result in minor or moderate injury or possible

damage to the equipment or machine.

 is used to call attention or to emphasize essential information.

11 = E=ARA Form No. DC34ZEE
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INSTRUCTICN MANUAL . P.2-1

2. Construction
Compact and easily installed without bolts, this axial flow pump is kept securely
in place by it's own weight. 1t can be installed / removed without personnel
entering the pit. Small column bore size can be selected.
Pump weight is shown in Outline drawing.

= Lifting hanger
= CAUTION:
Watertight cable entry y/ ALWAYS LIFT THE PUMP BY
Watertight cable entry system ;’)-I’ETIL-I/EFZQ SLZAN GER, NEVER
assures safe operation without ‘ 1SR :
: water leakage into terminal ' \
casing.

Electric terminal board
Terminal board provides easy
connecting of cable.

Thermal detector .
Highly reliable thermal detector ¥
protects motor when N

temperature for class F
‘ insulation is reached. — e =

Leakage detector
Highly reliable float sensor

gives advanced warning of &l aka
impending mechanical seal @
failure.
] Llj } / !! Impeller . .
Xy —be It _~"High efficiency, axial
Rotation stopper flow impeller.
Prevents movement of 2
electric cables and pump
body.
. Casing liner
Tandem mechanical seal ! Replaceable casing liner provides
Cartridge type, duplex mechanical suitable tip clearance for
seals in tandem arrangement minimizing the leakage loss.
provides easy maintenance and
high reliability.

Fig. 2.1

Egﬁ\ﬁué\ CCRFCRAT.CN
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' 3. Cautions when working on Pump
3.1 Safety Precautions

- ADANGER: WHEN LIFTING THE PUMP, USE APPROPRIATE CRANE (OR
HOIST) AND WIRE ROPES. CHECK POSITION AND TIGHTNESS OF WIRE
ROPES SO THAT WEIGHT OF THE PUMP IS NOT UNBALANCED.

FAILURE TO OBSERVE THIS PRECAUTION CAN RESULT IN SERIOUS
ACCIDENTS. .
[Note | : Pump dimensions and weight are shown in Outline Drawing.

6) Do notuse motor cables to lift pump unit.

7) Handle the cables very carefully. If they are bent or pulled on excessively
cables may be damaged.

(8) Provide a suitable barrier, such as a guard rail, around the work area.

(1) Clean the working area.

(2) Follow local codes and ordinances.

(3) All electrical work shall be performed by a qualified electrician.

(4) Check explosion risk before welding or using electric hand tools.

5) Make sure the lifting equipments and tools are in good condition.
)

(
(
(

‘ (9) Use safety helmet, safety goggles and protective shoes.
(10) When lifting heavy components, do not raise or lower too rapidly with
crane. '

(11) When assembling components on the floor, use protect'ive blocks under
components to protect coated surfaces and prevent rolling.

L : 1

Protective blocks

L

Fig. 3.1

3.2 Preparation for working on Pump

An adequate work space should be found which is as wide as possible, and has a
rigid floor. The area should be safe from hazards. Following should be prepared
before working on pump. ‘

Lifting devices to be able to hoist the pump straight up and down in the
column pipe. Minimum height between the lifting hook and cover or floor
shall be the length of the pump unit +1m.

. Wooden supports and pads. (Strong enough to support pump weight.)

Rags. ‘

Tools.

EBARA corroraTion
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3.3 Cautions when moving Pump

AWARNING: ALWAYS LIFT THE PUMP BY THE LIFTING LUGS, NEVER BY
THE MOTOR CABLES.

A WARNING :  WHEN LIFTING BY CRANE OR WITH WIRE ROPES FASTENED
TO THE LIFTING LUG, ENSURE THAT THE HOOK OR WIRES ENGAGE THE
LIFTING LUG SECURELY.

(1) Standing the pump in a vertical position.
(a) Gradually iift the pump with the lifting lug and the wire rope fastened to
the suction bell (Fig. 3.2)

-

malll
A

SO

T/ 77777 A E;l

Fig.3.2

A ™

EBARA cosroraTion
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INSTRUCTION MANUAL o | P.3-3

. | (o) Gradually lift the lifting lug side. Then the pump is a vertical position.
(Fig. 3.3)

‘ ] Fig. 3.3

(2) Laying the pump in a horizontal position.
(a) Stand the pump on the floor. Fasten the wire rope to the suction bell.
(Fig. 3.4)

Fig. 3.4

ERARA corroraion
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(b) Lift the pump with the lifing lug. (Fig. 3.5)

Fig. 3.5

~ (c) Tense the wire rope fastened to the suction bell. (Fig. 3.6)

—rA , _
EBARA comroration
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(d) Lower the lifting lug side gradually. (Fig. 3.7)

. [/ 77 7 7 7 71 l::l

Fig.3.7
AWARNING : USE PROTECTIVE BLOCKS TO PRE VENT ROLLING.

LDANGER: KEEP OUT FROM UNDER SUSPENDED LOADS.

EEAHJ:\ CORFORATICN
31
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4. Pump Checks

AWARNING: WHEN CHECKING PUMP, ENSURE THAT CABLES ARE
DISCONNECTED AND ISOLATED FROM POWER SUPPLY. .

4,1 Name Plate

ITEM No. EBARA SER. No.
PUMP MODEL CAPACITY
HEAD SPEED
MOTORTYPE
MOTOR QUTPUT NO. OF POLE
VOLTAGE FREQUENCY
RATED CURRENT INSULATION CLASS
MAX.TEMP.OF AMBIENCE| MOTOR MODEL

4

MAX.DEPTH OF WATER DATE

EBARA CORPORATION " TOKYO JAPAN
Please read the instruction manual

L/

Fig.

4.1

Install nameplate in highly visible area. (Ex. column top cover)

—
)
- 9)

Fig. 4.2

Form No. DC34ZEE
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4.2 Checks Pricr to Installation
(1) Check the name plate to confirm that it is the pump ordered.
(2) Check accessories and spare parts against the packing list and previously
submitted drawings and documents.
(8) Ensure that the mechanical seal chamber is filled with specified amount of
oil.
(4) All plugs and fastening bolts are properly tightened.
() The pump is not damaged and the cable glands and cables are in
satisfactory condition.
(6) Theimpeller turns smoothly by hand.
(7) Insulation resistance values are within limits.
(8) Ensure that the main (line) voltage and frequency agree with specifications
‘on pump name plate.

4.3 Oil Supply
The motor shaft is sealed with a tandem mechanical seal. The seal chamber

provided between the two sealing stages can be filled with oil by standing the
pump vertically and unplugging “oil port’ and “air vent”.The quantity of oil to be
prepared is shown on the cover of this manual.

ACAUTION: THE SEAL CHAMBER MAY BE UNDER PRESSURE., HOLD A
RAG OVER THE OIL PLUG TO PREVENT SPLATTER.

Pour the specified oil into the sealing chamber through the oil ports until the oil
flows out of the air vent.

After the sealing chamber is filled to the specified level, coat threads of the oil
port plug and the air vent plug with liquid packing (Three bond #1102 or
equivalent) and install plugs.

Use one of the following oils or

Oil vent equivalent.
Air vent ~
! (Turbine oil)
r ] Shell  :Turbo oil T32
t /F Mobil  : Mobil DTE oil light
Esso  :Esso Tresso 32
S Y Exxon :Teresstic 32
= Gulf : Harmony 32, Crest 32
_ Caltex :Regal OilR&O 32
' Pail can (Liquid paraffin}
(new oil) Esso  :EssoCrystol 172
Fig. 4.3

Form No. DC34ZEE
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4.4 [nsulation Resistance Measurement

. & WARNING: ALL ELECTRIC WORK SHOULD BE PERFORMED BY A QUALIFIED
ELECTRICIAN AND ALL NATIONAL AND LOCAL ELECTRICAL CODES MUST BE

OBSERVED.

Although insulation resistance of this pump has been shop tested, it should be
rechecked prior to installation, using the following procedure. Usually, insulation
resistance of a minimum of 50MQ is considered satisfactory (when measured
with a DC 500V Megger).
Measurement procedure (Refer to Figs. 4.4 & 4.5) _
Connect 'the-'minus -( - ) terminal of the DC 500V Megger to the G terminal
(green)of the power cable, or a motor bolt.
Touch the plus (+) terminal of the Megger to L1-phase (or L2, L3, L4, L5 or L6-
phase) of the power cable, and read the insulation resistance.
Touch the plus (+) terminal of the Megger to P1 (or P2), P3 (or P4) and P5 (or
P6 or P7) of the protective device cable, with the minus ( - ) terminal G
connected as above, and read the insulation resistance.

. ACAUTION: DO NOT CONNECT THE TWO MEGGER TERMINALS BETWEEN
: P1 AND P2 OR P3 AND P4 OR P5 AND P6 (OR P7), TO AVOID DAMAGE TO
THE PROTECTIVE DEVICE. KEEP THE CABLES OFF THE GROUND WHILE

TAKING ALL MEASUREMENTS.

TRATSA = qem g
ESARA corrcraTon
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Secondary power cable

L4 (red)

Primary power cable
L1 {red)

L2 (white) L5 (white)

L6 (black) _7

Protective device cable
G (green) : )

P1(red) P2(white)

Primary power cable Secondary power cable
i Qtor ~._-L5(white)
L2(white) —Q 7 \ L6(black)
'I:;gjd) k)\Lu _ /ez\’)a,\ ) |_Ld(red)
ac \Lc ( n—>] G(green)
G(green N\ #—t’ for grounding
forgroundlng\/ ‘3\@ N s
Protective device cable
P1 ; N\
(red) o p CE-T G
p2 - A p7 (green)
(white) (white & black)
P3 P6
: P4 P5
(black) (orange) (blue) (red & black)
Fig. 4.5
o — ERAFA corroraTioN
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S. Storage . '
The pump may be stored in either a vertical or horizontal position. Protect pump

. from rolling or falling over.

AWARNING: ALWAYS LIFT THE PUMP BY THE LIFTING LUGS, NEVER BY
THE MOTOR CABLE.

The impeller should be rotated by hand occasionally or, if the pump is
submerged, operate for 30 seconds every other month or at least every three
months. -

Do not store in direct sunlight or in wet environment.

After long periods of storage, check the pump in reference to “4. Pump Checks”.
In addition, check pump exterior for corrosion.

Form No. DC34ZEE
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6. Installation
6.1 Safety Precautions

ADANGER: WHEN LIFTING THE PUMP, USE APPROPRIATE CRANE (OR
HOIST) AND WIRE ROPES. CHECK POSITION AND TIGHTNESS OF WIRE
ROPES SO THAT WEIGHT OF THE PUMP IS NOT UNBALANCED.

FAILURE TO OBSERVE THIS PRECAUTION CAN RESULT IN SERIOUS

ACCIDENTS.

(1) Clean the installation area.

(2) Follow local codes and ordinances.

(3) All electrical work shall be performed by a qualified electrician.

(4) Do not use motor cables to lift pump unit.

(5) Handle the cables very carefully. If they are bent or pulled on excessively
cables may be damaged. _

(6) Check explosion risk before welding or using electric hand tools.

(7) Provide a suitable barrier, such as a guard rail, around the work area.

(8) Use safety helmet, safety goggles and protective shoes.

. 6.2 Column Pipe Installation Level
(1) Column Pipe shall be installed /—Straight-edge

on the floor or construction which — .

have sufficient strength to e 4,
withstand pump static weight and 7/ 2% gy
dynamic loading. /A/ |

(2) Floor or supports must be
level and suitable provisions must
be made for securing pump.

(3) After installing column pipe,

check column for verticality by T
placing spirit level on column top
flange surfaces. Maximum
allowable tolerance is 0.3mm per g —ch
meter.

A

. Fig. 6.1

—— Easma
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6.3 Cable Connections.

Before connecting cables to control panel, thread the cables through the cable
glands at the top of column pipe.

lm [ ~_Cable gland

Fig. 6.2

: Power cables should be cut to the necessary length. Avoid coiling
cables or exposure to direct sunlight, as excessive heat may be generated

resulting in insulation breakdown.
Splices in power cables must never be immersed in water.
Cables should be secured by a cable holder installed at 180° from the

discharge side.
As with a standard motor, if the wiring of a submerged motor is connected to
the wrong terminals, the direction of rotation will be reversed. To prevent this

the following wiring procedure is recommended.

AWARNING: CHECK THAT THE POWER IS LOCKED OFF AND
DISCONNECTED BEFORE WORKING ON PUMP.

T Emana

E BARA cerroramion
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(1) Cable Connection
The electric wiring for a submersible motor is no different from that of an ordinary

motor, except that the direction of rotation cannot be easily verified.
. Wiring to wrong terminals results in a reversed motor, and to prevent this and to
achieve best results, the following wiring procedure is recommended.
Connect terminals combined in pairs as L1-L4, L2-L5 and L3-L6 to the
secondary terminals of the electromagnetic switch or breaker in the order of
L1, L2 and L3. Connect the remaining terminal G to ground.

77y

L1 L2 1.3 Ground

A WARNING : WHEN PREPARING POWER CABLE LEADS FOR CONNECTION
TO CONTROL, IT IS ESSENTIAL THAT THE GROUND LEAD BE LONGER
THAN THE POWER LEADS. THE GROUND LEAD MUST HAVE AT LEAST 2”
(50 MM) SLACK REMAINING AFTER CONNECTION, WHEN SPACE PERMITS.
THIS IS DONE FOR ELECTRICAL SAFETY. IF THE CABLE IS MISTAKENLY
PULLED OUT, THE GROUND LEAD WILL BE THE LAST WIRE BROKEN.

(2) Grounding (Fig. 6.3 and Table 6.1)
Be sure to connect the ground line (labeled “G”) to ground. Prlor to grounding,

ensure that the wire is the specified one (labeled “G”).
Also, verify that grounding continuity has been established msnde the motor by

checking that the ground wire (labeled “G”) is electrically conductive with the
bolt on top of the motor (to be stripped of paint).
Ground the motor according to local codes.

Ground wire

QL e
077,
Ground plate /§ -

e . EBARA corrcriTen
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Table 6.1 (Example)

Motor Grounding work Grounding Grounding
classification Classification resistance line diameter
AC 600V below 3rd grade 10Q ¢1.6 mm

(Source:  Electrical Equipment Technical Standards, Ministry of International Trade
and Industry)

(3) Protective device cable connection (Fig. 6.4 and Table 6.2)

This pump has a leakage detector at the motor bottom, a thermal protector in
the stator coil and a bearing temperature détector(RTD) in the thrust bearing
bracket to protect the motor, with cable connections as illustrated in Fig.6.4
Connect terminals P1 and P2 for the thermal detector to P1 and P2 of the
control connector, and P3 and P4 for the leakage detector to P3 and P4, and
terminals P5, P6 and P7 for the bearing temperature detector to P5, P6 and P7
of the same connector. Connect the remaining terminal G to ground. Table
6.2 shows detailed specifications regarding protective devices.

For themal detector

. P1(red) P2(white)
_ G(green) P3(black)

For leakage
detector

P4(orange)

P5(blue)
P7(white & black) P6(red & black)
For bearing temp. detector
Fig. 6.4
Table 6.2
THERMAL DETECTOR LEAKAGE DETECTOR BEARING TEMP. DETECTOR
TYPE KLIXON 9700K OLV-5 TYPE RTD
CONTACT CAPACITY [AC115V,18A /230V,13A |AC50VA, 0.5A(max) RESISTANCE Pt100Q at 0%
CONTACT B-contact (Normal closed) |B-contact (Normal closed) | |RATED CURRENT |5mA (max.)
TERMINAL NO. P1(red), P2(whits) P3(black), P4(orange) TERMINALNO.  |P5(blue), P6(red & biack),
P7(white & black)

AWARNING : AN EARTH LEAKAGE BREAKER MUST BE USED ACCORDING
TOLAW TO PREVENT ELECTRICAL ACCIDENTS.

‘ ACAUTION: A MOTOR PROTECTIVE DEVICE SHOULD BE INSTALLED TO
PROTECT THE SUBMERSIBLE MOTOR AGAINST OPEN-PHASE, OVER-
CURRENT OR INCHING.

ES2ARA corroriten
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o 6.4 Direction of Rotation _ i

The correct direction. of rotation for normal operation is “clock wise”, as viewed
from above. After electric wiring is completed, stand the pump unit vertically on
the floor, and check direction of rotation by momentarily turning the pump switch
on. If rotation direction is reversed, transpose two of the phase leads.

ACAUTION: SINCE THE STARTING TORQUE ON LARGE PUMPS CAN BE
POWERFUL, THE PUMP MUST BE SUPPORTED.

ADANGER: DURING CHECKING THE DIRECTION OF ROTATION, DO NOT
TOUCH ROTATING PARTS OF THE PUMP. KEEP HANDS, HAIR AND TOOLS
AWAY FROM ROTATING PARTS TO PREVENT SERIOUS ACCIDENTS.

- 6.5 'Pump Installation

AWARNING: WHEN INSTALLING THE PUMP, REMOVE THE FUSES OR
OPEN THE CIRCUIT BREAKER TO PREVENT START.

After the pump has been thoroughly checked to verify that it is in order, lift the

pump unit with a hoist or a motor-driven chain block. Then, slowly lower the pump
‘ down the column pipe, keeping the pump in center of the column pipe to prevent

the pump to hit against the column pipe.

The pump will automatically rest on the sole plate on the botiom of the column

pipe.

If the pump cannot be slid down smoothly, the column pipe may not be vertical or

the lifting method may be wrong.

ACAUTION: HANDLE THE CABLES VERY CAREFULLY. IF THEY ARE
BENT OR PULLED EXCESSIVELY, THE CABLE AND THE SEAL MEASURE OF
THE CABLE ENTRY MAY BE DAMAGED, RESULTING IN INSULATION

FAILURE.
ALSO, CARE IS NEEDED TO PROTECT CABLE ENDS AGAINST WATER

INTRUSION.

Before installing the column top cover, remove all slack in cables and mark them
with tape a few inches above the top of the column pipe. Thread the cables
through the cover and cable holder and install while maintaining the same
measured distance on the cables and fix the cables with the cable gland. (Refer
to Fig. 6.5)

61 "~ Form No. DC34ZEE




Cable holder

. A Column cover \ ‘
3~5 v 3~5"
y (80~130mm) - — v (80~130mm)

[ u L ]

Column pipe

Fig.6.5
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7. Operation
7.1 Operational Limitations
- This pump is designed to operate under the following conditions:
(1) Liquid temperature : max. 40°C (105°F)
(2) Liquid : This pump must not be used with corrosive chemicals or
combustible liquids. ‘
(3) Lowest liquid level : Refer to lowest liquid level shown in the General View
Drawing.
(4) Voltage limitations : The motor is designed to supply its rated output at
deviations of up to =10 % of the rated voltage at rated frequency.
(6) Voltage balance : Balance among the supply phases should not exceed
deviations in excess of 1 %. _ . -
(6) Frequency variations : The motor is designed to supply its rated output at
variations of up to =5 % of the rated frequency at the rated voltage.
(7) Frequency of starts : The pump should not be started in excess of 10

times per hour.

7.2 Operation

. (1) Starting
- Open the valve if provided.
Note: A pump of lower shut off power than rated horse power may be

started with the valve closed.
In such case, open the valve within 1 minute after motor start.

Start motor

ACAUTION: DO NOT START THE MOTOR IF REVERSE FLOW
OCCURS.

(2) Stopping
Stop motor
Note: A pump of lower shut off power than rated horse power may be

stopped just after the valve is closed .

7.3 Cautions During Operation
Pay attention to abnormal noise and vibration. If air or foreign matter enters the
pump or if there is a change in the operating point, mis-operation or valve
defect in the discharge lines, abnormal noise and vibration can occur. Pump
discharge pressure can also vary greatly or the current meter of the motor can
vary suddenly during operation.
' In such cases, immediately check to find the cause of these problems.

X 2
ERARA corroraton
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8. Maintenance o
While pump life largely depends on ambient conditions, daily servicing and
inspections help extend service life considerably. To achieve long pump life,

follow the following maintenance procedures:

8.1 Daily Checks
Check the following items at least once a week.
(1) Current
If the ammeter reading exceeds the motor rating listed on the data plate (name
plate) or is abnormally lower than usual, it is an indication of a problem.
(2) Voltage
Voltage should be within 2=10% of the rated value throughout operation.
(3) Frequency should be within 5% of the rated value throughout operation.
(4) Vibration
- Check for abnormal vibrations.
(5) Protective devices
Check protective devices by reading the panel indicator.

8.2 Monthly Checks
Check the following items at least once a month.
(1) Discharge pressure
Check pump discharge pressure and discharge flow rate (if flowmeter is
provided).
(2) Insulation resistance ‘
Operation is safe as long as insulation resistance is more than 1.5MQ. [f higher

than 1.5MQ, but this occurs after a sharp decline from a certain value, check
the cables, and/ or overhaul is required.

(3) Cables
Ensure that the cable has not loosened in the column pipe by checking the

distance from marks on the cables to the top of the column pipe. (Refer to Fig.
8.1)

| 3-57
, (80~130mm)

11,

Fig. 8.1

EB&":\H;‘.\ CCRFCRATICN
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8.3 Annual Checks

DAWARNING: BEFORE PULLING THE PUMP, DISCONNECT ALL CABLES
AND ENSURE THAT THE PUMP IS ISOLATED FROM THE POWER SUPPLY.
AWARNING : ALWAYS LIFT THE PUMP BY THE LIFTING LUGS, NEVER BY

THE MOTOR CABLE.

ADANGER: WHEN LIFTING THE PUMP, USE APPROPRIATE CRANE (OR
HOIST) AND WIRE ROPES. CHECK POSITION AND TIGHTNESS OF WIRE
ROPES SO THAT WEIGHT OF THE PUMP IS NOT UNBALANCED. :
FAILURE TO OBSERVE THIS PRECAUTION CAN RESULT IN SERIOUS

ACCIDENTS.

The pump should be pulled and inspected at léast once a year and more

frequently under severe operating conditions.

Pull the pump unit slowly, using a hoist or a motor-driven chain block. Handle the
cables very carefully. If they are bent or pulled excessively the cable (especially
the seal measure of the cable entry) may be damaged, resulting in insulation

failure.

‘ ' (1) Appearance check
- Check the impeller, cables, bolts and nuts, external surface conditions, etc.

for abnormal conditions.
(2) Mechanical seal

\ Oil port plug
Air vent piug
‘2] |
J .3(_- Leakage detector
| ---_SL ] Leak check plug
/
U Mechanical seal (upper)
L |
= Mechanical seal (lower)

. Fig. 8.2

ey
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(@) Upper
Stand the pump on the floor in a vertical position. Unplug the “leak

check” in the discharge bowl! of the pump. ‘
If neither oil nor water leaks from the hole, the mechanical seal is in
satisfactory condition.

If a very small quantity, of oil is emitted there is no practical problem.

If water or oil containing water, in excess of 0.8 liter (after one year of

| use), is emitted, the mechanical seal must be replaced.

If much water is emitted, the mechanical seal or other components may

.be damaged, and an overhaul is necessary.
When inspection is completed, coat the plug threads with Teflon tape or

liquid packing, (Three Bond #1102 or equivalent) and install.

& CAUTION : THE SEAL CHAMBER MAY BE UNDER PRESSURE. HOLD A
RAG OVER THE OIL PLUG TO PREVENT SPLATTER.

(b) Lower

‘Unplug the“oit port” and “air vent” and drain all internal oil. (Refer to

“Changing oil”, Para 8.6)

If the drained oil is muddy, or milky-white, it contains water.

The mechanical seal (lower) is in satisfactory condition as long as the oil
does not contain much water. Otherwise, it must be replaced.

After the oil has been inspected, pour fresh oil through the “oil port’, with the
pump in a vertical position, till oil overflows from the air vent plug. The
quantity of oil is shown on the cover of this manual.

Replug the “oil port” and “air vent” as carefully as the other ports.

To replace either upper or lower mechanical seal, the pump must be
disassembled. As the mechanical seal is a cartridge type, removing the
retaining ring permits seal removal as a complete assembly.(Refer to Fig 8.6)
After the mechanical seal has been replaced with a new one, reassemble the
pump and supply the specified oil through the “oil port’ in the manner
described- above. At this point, turn the rotating body by hand to ensure that
it turns smoothly.

Also, check for oil leaks. If you want the mechanical seal repaired, please
contact us. and return it to us. We will repair used mechanical seal and

return it to you.

ERAPA comro
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(3) Rotor

Manually rotate the impeller. If it turns smoothly, the rotary components should
be in satisfactory condition. If the impeller resists or feels locked, the pump
requires overhaul.

(4) Reinstallation

After the pump has been thoroughly inspected, reinstall using the procedures -
mentioned in Para. 6.

8.4 Overhaul
When the pump requires an overhaul due to operational problems, poor insulation
or as a result of inspection, please contact us.
Pump should be overhauled for general inspection every third year to prevent
major trouble even if there are no apparent problems.
(1) Cable disposition ' -
When the pump is lifted for overhauling, it is necessary to disconnect all cables
from the control panel terminal board. At this time, handle the cables very
carefully.
(2) Details of overhaul
Factory overhaul consists of the following;
' Complete disassembly, inspection and cleaning of pump unit. (including
motor)
Replacement of worn and damaged components.
Functional test.
Performance test. (if required)
Mechanical seal replacement.

8.5 Disassembly and Reassembly

AWARNING: WHEN DISASSEMBLING THE PUMP, WARNING SIGNS MUST
BE POSTED NEARBY TO PREVENT MISOPERATION BY THIRD PARTIES.
FAILURE TO OBSERVE THIS PRECAUT/ON CAN RESULT IN DAMAGE OR
SERIOUS ACCIDENTS.

AWARNING: DURING PUMP DISASSEMBLY AND REASSEMBLY, ENSURE
THAT THE CABLES ARE DISCONNECTED AND ISOLATED FROM THE POWER
SUPPLY.

Form No. DC34ZEE
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8.5.1 Preparation for Disassembly and Reassembly

An adequate work space should be found which is as wide as possible, and has a
rigid floor. The area should be safe from hazards. FoHowmg should be prepared

- before disassembly and reassembly.
Lifting devices.
Wooden supports and pads.
Standard tools.
Special tools.
Liquid packing.
Silicon-rubber sealant
‘Rags.

AWARNING: DURING DISASSEMBLY AND REASSEMBLY, BE SURE TO

USE APPROPRIATE CRANE (OR HOIST) AND WIRE ROPES. USE
IMPROPER CRANE AND WIRE ROPES CAN RESULT IN SERIOUS

ACCIDENTS.

OF

FAILURE TO OBSERVE THIS PRECAUTION CAN RESULT IN SERIOUS

ACCIDENTS.

8.5.2 Cautions for Disassembly
(1) Cautions for unloading products

(@ When hoisting heavy loads such as the pump proper, pay careful
attention to attaching the sling so that the load will be centered and the

sling does not slip.

(b) When lifting heavy parts, use soft padding under the wire to protect the
coated and machined surfaces. Do not raise or lower the parts too

rapidly with the crane.

(c) When assembling components on the floor, use protective blocks under
the components to protect the coated surfaces and prevent rolling.

1 : i

Protective blocks

Fig. 8.3

(2) Protect surfaces of mating flanges and the corners of spigot and socket.
(3) Coverthe shaft threads to protect from damage after disassembly.
(4) After disassembly, apply temporary rust prevention to the machined

surfaces such as fitted surfaces, threads, shafts, etc.

— ERARA
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INSTRUCTION MANUAL : , P.8-6

. ‘ (5) Be careful not to drop tools and parts into the sump pit.
(6) To protect against lost parts and mixing of parts with those from another
machine, provide cases for disassembled parts and store parts in cases.
(7) Store bolts in bags as a set.
(8) Do not disassemble the motor. If the motor requires disassembly, please
contact us. )

8.6 Replacing Components
(1) Changing oil
Stand the pump in a vertical position, and unplug “oil port” and “air vent”.
Install- oil pump to “oil port”. Drain all oil from the “oil port” by using the oil

pump.
[oil port]
[airvent] ! )
— 1 [oil pump]
v /
\ - —7
‘ B ( (TOOL)

“ .

Qil reservoir

Floor surface

Fig. 8.4
Inspect the oil for water contamination. If the oil contains much water,
mechanical seal must be replaced.
After the oil has been inspected, pour oil through the “oil port”, until oil
overflows from the air vent. -
Coat threads of oil port plug and air vent plug with liquid packing and reinstall.
(Referto Para. 4.3)
(2) Impeller disassembly
Loose and remove the set-screw on the impeller nut. After that, remove the
impeller nut with spanner or special tool “impeller nut wrench” and the impeller
with special tool “Extractor”.(Refer to Fig. 8.5)

71 Form No. DC34ZEE
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' Extractor impeller
Special tool X oo
. Jack bolt 3 i 1 ik :
C R

1 L Y

bl A\ J/
Seat o

J

Fig. 8.5

(8) Mechanical seal replacement

(a) Remove the retaining ring ® from motor power side bracket, using a snap
ring plier shown on the cover of this manual.
(b) Remove the mechanical seal by using push boits ®.

ACAUTION : DO NOT COMPLETELY DISASSEMBLE THE MECHANICAL SEAL.

For assembly, reverse the above steps.
(c) After installing the mechanical seal, fill the threads © with the silicon-

' rubber sealant (SHIN-ETSU CHEMICAL Co., Ltd. KE-45 or equivalent).
, Power side "
Motor side bracket Impeller side

Y

-

Fig. 8.6
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(d) Furthermore, perform touch-up painting on / around the entrance of the
retaining ring (refer to Fig. 8.7) to prevent the surface of the entrance from
corrosion.

l/- 2-Holes not to be plugged

////-I'r-

L TN b
& L{J‘ 1 | Touch-up paint

' )
-

Retaining ring
Fig. 8.7

& CAUTION :WHEN PERFORMING TOUCH-UP PAINTING, BE CAREFUL NOT
TO DROP THE PAINTING MATERIAL ON THE MECHANICAL SEAL.

: Confirm that the holes showing on Fig. 8.7 are surely opened or
not plugged. These holes fulfill as paths of leaked oil from the
mechanical seal.

7 EBARA corrcraton
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(4) Torque table

Table 8.1
Torque kg~rﬁ (Ft.Ibs.)
Bolt size . "
S without anti seize with anti seized
compound compound
M8 - 1.1 (8) 0.8 (6)
M10 2.2 (16) 1.5 (11)
M12 3.8 (28) 2.6(18)
M16 9.1 (66) 6.2 (45)
M20 . 17.8 (129) 12.1 (88)
M22 24.0 (174) 16.2 (117)
M24 30.8 (223) 20.9 (151)
. . M30 61.4 (444) © 41.6 (301)
' M36 107.0 (774) 72.4 (524)

AWARNING : WHEN MACHINED SURFACES ARE DAMAGED AND MUST
BE REPAIRED, USE AN APPROPRIATE GRINDER. DURING GRINDING
WORK, APPROVED PROTECTIVE GOGGLES MUST ALSO BE WORN.

EBARA ccrreraren
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8.7 Recommended Spare Parts List

NO. Name Q’ty for 1 Set (5 years) Remarks
111 | MECHANICAL SEAL 1 Set
115 | O-RING 2 Set
811-01 | LINE CORD 1 Set
811-02 | CONTROL CORD 1 Set
849-01'| BALL BEARING 1Set
849-02 | BALL BEARING 1 Set
909 | LEAKAGE DETECTOR 1 Set

ERARA

Form No. DC34ZEE

EBAR.@& CORFCRATICNM
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8.8 Maintenance Log

v 4 Hoursof _
Date Pump No. " Operation Remarks Init.

ERBARA correrimo
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INSTRUCTION MANUAL . P.9-1
9. Troubleshooting
Symptoms Probable Causes Remedies
Pump fails to Defective cable or motor. Lift pump and replace cable or motor.
start Malfunction inside control panel. Inspection made by competent
electrician. o
Power source trouble. Inspection made by competent
electrician.
Pump is mechanically locked. Lift pump, inspect and/or overhaul.
Defective protector. Replace protector.
Pump fails to System head too high. Recheck requirements.
function despite Clogged discharge pipe. Clean discharge pipe.
motor operation (Pressure too high)
Clogged pump or strainer. [ Clean strainer or impeller and bowl.
(Pressure too low) ' S o
Wrong direction rotation. Check and change rotation.
Transpose two of the three phase leads
atpanel.
Intemal pump wear. Repair and/or replace.
Valve is closed. Check valve position.
Insufficient Air suction. Raise water level in suction pit.
capacity Vortex in suction pit. Install block to stop vortex.
System head too high. Recheck requirements.
Clogged discharge pipe. Clean discharge pipe.
(Pressure too high)
Clogged pump or strainer. Clean strainer, impeller and bowl.
(Pressure to low)
Air accumulation in pipe. Install air vent valve.
Internal pump wear. Repair and/or replace.
Wrong direction rotation. Check and change rotation.
Transpose two of the three phase leads
. at panel.
Liquid viscosity different from Recheck requirements.
design value.
Damaged impeller. Repair and/or replace.
Excessive Reverse vortex at suction bell. Instail block to stop vortex.
‘feurrent Gravity of pumped liquid greater Change pump unit.
than that speciiied.
Sand mixed with water. Lift the pump and overhaul.
Remove sand in pit.
Refer to “Pump fails to start.”
Vibration and/or Intemal pump wear. Repair and/or replace.
noise Clogged pump. Clean pump.
Cavitation or vortex. Raise suction water level.
Operate at proper flow rate.
Resonance in pipe line or Repair to change characteristic vibration.
foundation. internal pump check.
Rotating component in contact Repair and/or replace.
with fixed component. Repair and/or replace.
Damaged impeller.

ERARA ccrreoraten
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LIMITED WARRANTY
' MUNICIPAL: PERMANENT INSTALLATIONS

EIC warrants for a period of five (5) years or ten thousand (10,000) hours of operation, whichever shall first occur, measured
from the date of shipment from EIC (the “Warranty Period”), the Equipment of its own manufacture against defects in material
and workmanship, when installed, used and maintained in accordance with instructions as provided by EIC in permanent
municipal installations under the following conditions of service gnly:

1) Raw Sewage; or

2) Municipal Wastewater; or

3) Potable or Raw Water; or

4) Storm Water; and

5) Liquids must be abrasive-free and non-corrosive.

This is a LIMITED warranty. The following are CONDITIONS OF WARRANTY:

1) Only Municipal Applications are qualified to participate hereunder;

2) Start-Up Procedures in accordance with instructions provided by EIC must be properly completed, and a report
confirming same must be prepared & submitted with all warranty claims.

3) Elapsed-time meters must be installed and be operational within the electrical control pa.nel

4) All EIC-prescribed maintenance procedures must be followed, documented and proof thereof submitted to EIC
with any warranty claim hereunder;

5) Each warranty claim must be submitted in accordance with EIC’s Warranty Procedures, which require
notification to EIC and assignment by EIC of a Materials Return Authorization (“MRA”) number. EIC’s
Warranty Procedures are provided with each item of EIC Equipment sold hereunder by EIC.

6) Any repairs to EIC Equipment, whether warranty claims or otherwise, by other than an EIC-authorized repair -
or service facility may invalidate the warranty hereunder.

P If a defect appears in the EIC Equipment warranted hereunder during the Warranty Period and Purchaser has given EIC
immediate written notice of same, EIC will either repair the part, or replace the part, by shipping a similar part F.O.B. EIC’s
shipping point, or at is option grant a credit reimbursement or refund an equitable portion of the purchase price. EIC may require
Electrical System Schematics (including Bills of Materials) and other data regarding maintenance and applications, as well as
return of the Equipment, transportation prepaid, to substantiate and validate the warranty claim. The warranty shall not apply to
any Equipment which has been subjected to misuse, accident or neglect or used in any manner not consistent with the applications
disclosed to EIC at the time of purchase, or to Equipment damaged due to defective power supply, incorrect electrical protections
or faulty installation or maintenance. All costs of field labor, removal, reinstallation and transportation shall be borne by the

Purchaser.

The Warranty Period shall not be suspended or tolled upon stopping operations for the warranty repairs, nor recommence upon
completion of said repairs, but rather shall run continuously from commencement until normal expiration. Repair parts shall
carry no greater warranty than the remaining balance of the underlying Equipment into which the repair part may be installed,

expiring at the same time as said underlying warranty.

This is a pro rata limited warranty. EIC will pay the following share of the cost of replacement or repair parts:

Warranty Period Following Shipment

Lesser of:
Months: 0-18 19-39 40-60
Hours of Operation: 0-3,000 3001-6500 6501-10000
Warranty Repair Costs: 100% 50% 25%

This is EIC’s sole and exclusive warranty. It applies only to EIC Equipment, including QDC (Quick Discharge Connector)
Power Cables when originally purchased with EIC Equipment, but specifically excludes all other equipment of others’
manufacture, whether or not such equipment is included in EIC’s scope of supply hereunder. Such other equipment is warranted
.only by its manufacturer.
= EIC MAKES NO OTHER WARRANTY OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED, AND ALL
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED
BY EIC AND EXCLUDED FROM THESE TERMS AND CONDITIONS OF SALE. The Purchaser’s sole and exclusive
remedy, whether in warranty, tort or contract, including negligence, will be to proceed under this warranty. All liability of EIC
shall terminate no later than the expiration of the Warranty Period. EIC SHALL IN NO EVENT BE LIABLE FOR SPECIAL,
INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY KIND WHATSOEVER.
March 1, 1997




ghip To: Checked by RK [Checked by LS |Date Faxed
FOR SUBMITTAL TO EBARA
Special Instructions
Freight Company Freight Phone
Tag
Ship Method Declared Value # of Panels
$0.00 1
Customer PO# Ship Instruct. |[Ship Date Serial#
Ebara International RANDOLPH HFA 5994912
Sales Rep RK to Witness Video Tape |Drawing# Wire Size
House No S133SFHPEB
Type Voltage Hertz Phase HP FLA Model#
Simplex 480 60 3 265 310
Qty Description Size
1 Enclosure Nema 12 60" X 36" X 12"
1 Phase Monitor - TimeMark w/ fuse block & fuses TIMEMARK: MODEL A258B
.. 1 Circuit Breaker -3 Pole (600A) ABB: S6N600BW
' 1 Circuit Breaker - 2 Pole (6A) ABB: S272-K6
2 Circuit Breaker - 1 Pole SQD: QOU110
1 Circuit Breaker thru door handle ABB: K6VD-25512
1 Transformer, Fuse, Block (1 KVA) MICRON: VFIKOBTZ13JK
1 Space Heater & Thermostat (300W) Chromallox: Pt-603; Stego: KTO 1140
1 Contactor ABB: EH450C-1
1 Contactor - Soft Start ABB: SSA300-481
1 Overload (FREE STANDING) ABB: T450DU400
1 HOA Switch - 600V 22MM Tele Telemecanique: ZA2 BD3
4 120V Push Button Mom - 22mm Tele 2-n.o/2-n.c Telemecanique: ZA2 BA3
11 Lamps - 22MM Tele (R-7, G-1, W-1, A-2) Telemecanique: ZA2 BVO*
1 Elapsed Time Meter - AC/DC GRASSLILN: FWZ 72
1 RTD Relay and 20 PIN Base Wilkerson Inst.: MM 1410
9 Relay - 2PDT OMRON: MK2P-S-AC120
2 Relay - 3PDT OMRON: MK3P5-S-AC120
7 Socket - 8 Pin STANDARD
2 Socket - 11 Pin STANDARD
1 Alarm - Horn (AC/DC) Weatherproof FARADAY: FARA-MOD
2 Timer - Delay On Or Off: OAR2U-110 Syrelec: OAR2U
1 Terminal Strip & #-marker (23pt.) WECO: 324- HDS/12
“ 1 Lug - Ground STANDARD
w 1 Labels - Standard Black w/ White Letters
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4« SINGLE-DOOR LARGE OIL TIGHT NEMA 12 ENCLOSURES

APPLICATION

EMF Nema 12 Large oll tight boxes are used to
house controls, and related electrical devices.

FEATURES
® U.L. Listed
® 14 ga. Steel
¢ Mounting Feet
® Exterior Door Clamps
¢ Continuously hinged door

® Grey Enamel finish Inside and outside over a

Phosphatized Surface
® Collar studs for mounting panel
. Continuously welded seams
: Neoprene oll-resistant gasket

ACCESSORIES
® |ouvers
® Window Kits

MODIFICATIONS
® Speclal paints
® Speclal latches
® Knockouts/Cutouts
® Aluminum, Galvanized, Stainless

THE EMF COMPANY. INC

&

ENCLOSURE
CATALOG SIZE SHPG.
NUMBER AtxBxC WT.
-20H16A 20X 16X7 31
-20H20A 20X20x7 36
-24H20A 24Xx20x7 a1
_J-24H24A 24x24x7 48
-30H20A 30x20x7 49
-30H24A 30x24x7 58
-36H24A 36x24x7 66
-20H168 20x 16x9 36
-20H20B 20X20x%9 36
-24H208 24x20x9 47
-24H248 24x24x9 52
-30H20B 30x20x9 54
|-30H24B 30x24x9 66
|-36H24B 36Xx24x9 76
-36H308 36x30x9 90
-42H308 42x30x9 102
-42H36B 42X36X9 121
-24H24C 24x24x 11 57
]-36H24C 36x24x11 80
J-48H36C 48x36x 11 155
-30H24D 30x24x 13 72
-36H30D

36x30x13 104 "




Model 258 e Detects phase loss, low T't:e Model 2?8 co:timgously Toniéqés 3-
phase power lines for abnormal conditions.
‘ VOItag.e and phase reversal When properly adjusted, the Model 258 will
‘ 3"P HAS E POWER m 60 Hz, 50 Hz, and 400 Hz detect phase loss on a loaded motor even
. when regenerated voltage is present. The
M ON 'TOR models available. device consists of a solid-state voltage
: . and phase-angle sensing circuit driving an
Monit 3-0h i = AUtomlatlc or optional electromechanical relay. When correct volt-
onitors s-pnase power ines manual reset age and phase rotation are applied, the in-
for abnormal power conditions temal relay will energize. A fault condition
) will de-energize the relay; when the fault is
w ‘s D® corrected the 258 will automatically reset
ey (a manual reset version is available). The
258 does not require a neutral connection
and can be used with Wye or Delta systems.
), §——0A Standard versions cover 120v, 208/240v

1 4@~0B and 480v, 60 Hz; 380v, 50 Hz; 120v and
208/240v, 400Hz. Adjustment ranges are

el 8 5 '

.7 3. ®-0C sufficiently wide to allow for proper adjust-
ment to existing conditions. A failure indicator
is provided to aid in adjustment and system
troubleshooting.

1 95 —_ Mode! B258B 2588 A2588 EX2588
(49.53) Pk 120vac | 208240vac | 4sovac. |  380vac
—/ D ? 0] i =) Adjustment range 85-120vac | 160-240vac | 380-480vac | 300-380vac
Frequency 60 Hz 80 Hz 60Hz 50 Hz
g Power consumption .25 Wiph, 50 Wiph., 1.5 Wiph, 125 Wiph,
Transient protection 2500 VRMS for 10ms
m:‘m% +0.1% of set point
{ — )
Response time 50 milliseconds
Reset time .05 seconds
Reset type Automatic (optional manual reset)
Dead band 2%
Oulput contacts SPDT
Contact rating Resistive: 10A at 240VAC
Expectsd Mechanical: 50,000,000 oparations
relay lfe Electrical: . 100,000 at r:pl:t;! load
Operating temperature -40°* 10 55 C
Humidity tolerance 97% w/o congensation
Case material ABS plastic
Mounting .__8-pin octal socket (order separately)*
L1 M= Weight 50z (141.74 grams)
UL Recognized and CSA NRTL/C Certified
M O/L Agency approval (Condition of acceptability: A2588 & EX2588
L2 — must be used with a UL Recognized, 600 voit socket)
M *Order socket number 51X00120-01
L3 S~
-
—W
Start
1.
M
I 11440 East Pine Street A
) Tulsa, OK 74116 Dimensions are in inches and (millimeters) unless otherwise
1ME M ARK?® (918)438-1220 specified. Drawings show no power applied.
CORPORATION FAX(918)437-7584 © 1994 Time Mark Cormporation 87A123-1 294




S6
600A / 800A, 600VAC
/ Electronic trip type @

Standard S6 package includes
complete circuit breaker and
mounting hardware. Order cable
lugs or other connection
scheme as a separate item.

(a) With K6TH cable lugs
breaker is 10.55" tall.
(b) With K6TJ cable lugs,

HxWxD terminal covers are provided
10.55" x8.27" x 4.07" (a) and breaker Is 14.25" tall,
S6 14.25" x 8.27" x 4.07" (b)
General UL/CSA Interrupting capacity (kA RMS)
The SE breaker family is an 800A frame with a 600A and 8004 version, both UL489 / CSA C22.2
utilizing a microprocassor based overcurrent protective trip system, Both
versions are adjustable from 40% to 100% of rating without the addition of any Voltage N H L
parts or rating plugs. As standard, the S6 includes adjustable long time function 240VAC 65 150 200
’4 for oveg‘load protection and adjustable instantaneous function for short circuit 480VAC 50 a5 100

protection. . . 600VAC 25 35 42
Versions
To meet all application heeds, the S6 is available in various versions: .

B = Adjustment LI IEC-947 Interrupting capacity (kA RMS)

C = Adjustment LS| . L

E = Adjustment LSIG . Voltage N H

Q = 100% UL rated ] : 230VAC 65 100 200

D = Moided case switch * 380/400/415VAC 35 65 100

M = Magnetic only (MCP) 440VAC 30 50 80 ]

500VAC 25 40 65 {

Trip Functions 680VAC 20 25 35
These tripping functions are available:

L = Long time I = Instantaneous

S = Short time G = Ground fault

Performance level

Each vaersion is also available in different maximum fault interrupting levels
N = Normal
H= High
L = Extra high

Number of poles

In UL/CSA version, the S6 is available as in two pole or three pole version, both
with the same dimensions. A four pole version is also available in IEC form. For.
price estimate, add 35% to Jist price of selected version three pole breaker,
contact ABB Control for details,

Accessory mounting

Intemal accessories are UL/CSA approved for both factory or field instaliation,
Accesspnes require control cable connectors, Shunt trips or UVR's mount in the
left cavity. Auxiliary or bell alarm switches mount in the right cavity,

Reverse feeding
All versions of the S6 family are suitable for reverse feed applications,

Molded case switches

ULt087 swilches include no overcurrent protection except for a high instanta-
Neous trip mechanism for self protection. 1EC type molded case switches with
70 trip protection are aiso available,
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S6
600A / 800A, 600 VAC
Electronic trip type

S6

The S6 breaker family uses two availabie microprocessor based internal trip
units. The standard PR211 trip unit includes adjustmants for long time current
pick-up and instantaneous current trip point.

600A Frame (240 — 600A adjustable continuous range)

The optional PR212 trip unit includes adjustments for long time current gick-upl
delay, short time pick-up/delay, It (on/off), instantaneous current trip point and
further optional ground fault protection.

Trip . 2 pole, B0OVAC ' " . 3 pole, B0OVAC
Breaker IC at 480VAC ype Adjustment catalog number’ catalog num /
PR211 L .. S6NBOOBW-2 - SBN6OOBW™- - -
S6N 50kA PR212 LSl . S6N60OCW-2 SEN6OOCW - -
PR212 LSIG — S6N600EW
PR211 L SEH600BW-2 " - .SBHEOOBW
S6H 65kA PR212 Lsi . S6H600CW-2 o S6HB00CW -
PR212 LSIG -— - S6H600EW
PR211 u - S6L6COBW-2 .+ S6L600BW
S6L 100kA PR212 Lsl - S6LE00CW-2 . S8LB0OCW
PR212 LSIG S " - S6LE0OEW
800A Frame (320 — 800A adjustable continuous range)
. Trip ’ i ;. 2 pole, B0OVAC " 3pole, BOOVAC
Breaker IC at 480VAC type Adjustment . catalog umbar ‘ catalog number
PR211 u - - SBNBO0BW-2  -SB6NBOOBW .
SEN 50kA PR212 Lst ... SBNBOOCW-2 - “. S6N8oOCW
PR212 LSIG o — SENBOOEW
PR211 u S6HB00BW-2 _ SBHBOOBW . - I
S6H 65kA PR212 Lst - S6HBOOCW-2 " . S6HBOOCW ... -
PR212 LSIG _— S6HBOOEW -
PR211 L ' S6LB00BW-2 ., " . S6LBOOBW . |
S6L 100kA PR212 Lsi “S6L800CW-2 . . = S6LB0OCW
PR212 LSIG —_ C S6LBOOEW
Trip settings
i Trip Individua!
Adjustment function Range settings
L Long time pick-up 04-10 0.4-0.5-0.6-0.7-0.8-0.9-0.95-1.0 x Frame rating
Long time delay 3.0 - 18 sec. A-B-C-D
s Short time pick-up 1.0-10.0 Off-1.0-2.0-3.0-4.0-8.0-8.0-10.0 x Frame rating
Short time delay 0.05 - 0.5 sec, ’ A-B-C-D (I*On-0if)
| Instantaneous trip 1.5-12.0 1.5-2.0-4.0-6.0-8.0-10.0-12.0 x Frame rating
G Ground fauit 0.2-1.0 0i-0.2-0.3-0.4-0.6-0.6-0.9-1.0 x Frame rating
Ground fault delay 0.1 - 0.8 sec. A-B-C-D .

Continuous amperage settings (long time adjustment)

Frame . Set points

0.4 05| 0.6 0.7 0.8 0.9 0.95 1.0 |Setting
600A 240 300 | 360 420 | 480 | 540 570 | 600 | Amps
B800A 320 400 | 480 560 | 640 | 720 760 | 800 | Amps

| ISOMAX: General information: 1.2- 1.7

Omarnina infomation 2 1.9 21

Ammaccanioc: 21 .2 44

Domtrrtissin Datrmmen. 29 s a4
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$270

480 VAC Class

UL 1077  CSAC22.2-NO, 235
VOE 0641 IEC-888
Cabie & equipment protection

(

5.2.71"(10
Single pole (277VAC)

$273-K20NA

§274-K10
Four pole

Rated Cawiog Lst | Detivery| 5499 | wgt. oz, Rated Catsiog Ust | Deiivery| S49%- | wot oz,
current number price | class °;?;‘ {1 pe) current number price | class m (1 pe)
0.5 |5271-K0.5 $ 42 A 10 4.5 0.5 | 5273-K0.5 $138 A 3 13.5
1 §271-K1 42 1 §273-K1 138
1.6 |S271-K1.6 42 1.6 | S273-K1.6 138
2 §271-K2 42 2 §273-K2 138
3 [S271-K3 42 3 | 8273-K3 138
4 S$271-K4 42 4 §273-K4 138
6 |S271-Ké 42 6 | S273-Ké 138
8 | S271-K8 42 8 | S273-K8 138
10 | S271-K10 42 10 | S273-K10 138
13 | S271-K13 42 13 | S273-K13 138
16 | S271-K16 42 16 | S273-K16 138
20 | S271-K20 42 20 | S273-K20 138
25 |S271-K25 45 25 | S273-K25 158 .
32 | S271-K32 48 32 | S273-K32 158
40 | S271-K40 - B2 40 | S273-K40 174
50 |S271-K50 60 50 ( S273-K50 200
63 | S271-K63 68 63 | S273-K63 228
0.5 | S271-K0.5NA 84 c 5 9.0 0.5 | S273-K0.5NA 200 c 2 18.0
1 S271-K1NA 84 1 S§273-K1NA 200
1.6 !S271-K1.6NA | 84 1.6 | S273-K1.6NA 200
2 | S271-K2NA - 84 2 | S273-K2NA 200
3 | 5271-K3NA 84 3 | S273-K3NA 200
4 | S271-K4NA 84 4 | S273-K4NA 200 .
6 | S271-K6NA 84 6 | S273-K6NA - 200
8 | S271-K8NA 84 8 S§273-K8NA 200
10 | S271-K10NA 84 10 | S273-K10NA 200
13 | S271-K13NA 84 13 | 5273-K13NA 200
16 | S271-K16NA 84 16 | 8273-K16NA 200
20 | S271-K20NA 84 20 | S273-K20NA 200
25 | S271-K25NA 88 25 | S273-K25NA 206
32 | S271-K32NA 90 32 | S273-K32NA C 212
40 | S271-K4ONA 96 40 | S273-K4ONA | 224
50 | S271-KSONA 112 50 | S273-KSONA | 264
63 | 5271-K63NA 130 63 | S273-K63NA 304
0.5 | S272-K0.5 08 A 5 2.0 0.5 | S274-K0.5 218 c 2 18.0
1 §272-K1 96 1 §5274-K1 218
1.6 | S272-K1.6 98 1.6 | S274-K1.6 218
2 | 8272-K2 96 2 | 5274-K2 218
3 S272-K3 o8 3 S5274-K3 218
4 §272-K4 -] 4 S5274-K4 218
6 | S272-Ke: 96 6 | 5274-K6 218
8 |8272-K8 96 8 | S274-K8 218
10 | S272-K10 - 98 10 | S274-K10 218
13 | 8272-K13 96 13 | S274-K13 218
16 | S272-K16 96 16 | S274-K16 218
20 | S272-K20 96 20 | S274-K20 218
25 |8272-K25 106 - 25 | S5274-K25 234
32 |s272-K32 106 32 | S274-K32 238
40 | S272-K40 116 40 | S274-K40 260
50 |S272-K50 138 50 | S274-K50 300
63 | S272-K63 152 63 | S274-K63 338

Switched neutral

To create a miniature circult breaker from stock items with
a switched neutral, order standard MCB (usually a single or
three pole version) and a neutral disconnect module,
S2-NT, which can be fleld added to the MCB,

dinformation: 1.1~ 1.4

Pireasit

8260 ~ 8200: 2.2 ~ 2.22 Raxil

Snshilor Inataliating e loam o ca.




"B . CIRCUIT BREAKERS _

QOU Unit Mount
Miniature Circuit Breakers
Class 720

Low Ampere QOU
Miniature Circuit
Breakers

G;ﬁ\l Specifications
Corffftion to All Low
Ampere QOU Circuit
Breakers

Terminal lug wire size 1~ #14 - #2 AWG Cu or Al
Reversible line and load lugs for convenient flush or
surface mount wiring.

DIN mount (symmetrical rail 35 x 7.5 DIN/EN 50 022).
UL Listed as HACR type — 15-70A,

Field installable quick connectors.

Single handle with internal common 4rip.

UL Lisled 48Vdc (5,000 AIR).

Butk pack circuit breakers do not have mounting feet
included.

Special Ordering Instructions:

For Bulk Packed QOU Circuit Breakers and
Accessories

QOU circuit breakers and accessories must be ordered in
multiples of the quantities tisted. Units provided in standard
quantity of one are individually packaged: standard
quantities greater than one are bulk packed. Bulk packed
circuit breakers do not include mounting brackets.

EXAMPLE:

Individual pack — small quantity orders: To receive five
QQOU220 circuit breakers, order five individual QOU220
circuit breakers at $55.00 each. Product will be individually
packaged, and will include necessary mounting feet.

Bulk pack - large quantity order. To order 440 QOU220
circuit breakers using bulk packaging, order 440
QOU2208B at $53.00 each. Product will be packaged in 22
packages of 20 pieces each. Product will not include
mounting feet. To order mounting feet, order 880 pieces of
QOUMFB2. Product will be packaged in eleven packages
of 80 pieces each.

For QOUQ Low Amp Circuit Breakers with Four Point
Quick Connect Terminals

QOUQ Low Amp circuit breakers with four point quick
connect terminals are provided with permanent factory
installed terminals which are affixed to the Load or “OFF"
end of the circuit breaker. This special terminal will
accommadate up to four 1/4 inch female quick connect
wire terminations. Total ampacity of these connections
must not exceed the rating of the circuit breaker. Price
addition is $5.60 for single-pole, $11.20 for 2-pole and
$16.80 for 3-pole circuit breakers,

EXAMPLE:

To order QOUAQ circuit breakers, change the Catalog
umber prefix from “QOU" to “QOUQ". To order a
U220 with factory installed four point quick connect
terminals, order one QOUQ220 circuit breaker at $55.00
each plus $5.60 per pole (a total price of $65.60).

Intarrupling Ratings. .. .......ouvsis e eei e, Page 6-2
ACCEESOMBS. ..o i v et iieresreiieeerserneeeen, Pages 5-22, 5-24

Dimensions..................... e e Page 5-35

Low Ampere QOU Series 3 Circuit Breaker /
No.of Polas | Description | AIR Rating ‘(n":;,?; m° Camogw\ber Unit Prica | 0
0,000 | 120240 TOUTI0 % 2550 1
AR Vac 0 laouie 2400 | 40
5,000 277 avUi100 77.00 T
AR vac 10 |@vuiicea 7600 | 40
QOUTI5 25.50 T
10,000 | 120240 15 |adutisa 200 | 40
AR Vac 5 |COUTIEHM 2550 1
QOU115HMB 2400 | 40
5,000 277 GvYU1150 77.00 1
AR Vac 5 |avuiisen 7600 | 40
QOUT20 7700 1
10000 | 120240 Q0U1208 :;.g 4{1:
AR ac QOU120HM X
20 1 30U120HMB 2000 | 40
ol A
AlR ac X
- 10,000 120/240 QOU125 25.50 1
one Magnate AR Vac 2 |Qourase 2400 | 40
Circuit 5,000 377 avUi25a 77.00 T
Breaker AR Vac 25 |avuizsen 7600 | 40
0,000 | 1207240 QOUT30 2550 1
AR Vac 3 |gouisos 2400 | 40
5,000 377 QYU1300 77.00 1
AIR vac 30 |avuisoea 7600 | 40
- Q0035 25.50 T
‘ 3 |qoutass 2600 | «
Q0UT40 25.50 T
«
QOU1408 2400 | 40
PR [T 3550 1
10000 | 120240 GOU1458 2400 | 40
AR Vac GOUT50 25.50 7
5 |aouisos 2400 | 40
GOUTE0 25.50 1
0
QOU160B 2400 | 40
O
1o QOU210 55.00 1
120240 QOU2108 5300 | 20
Vac 15 |QOuzis 55.00 1
Q02158 5300 | 20
330 5 |GoUZTEH 0700 | 1
Vac QOU215HB 102.00 20
120240 Q0Uz20 T 55.00 1
Vac 20 {Qouz208 53.00 | 20
| o joe Eel g
lac
R -
Thermal-
Magnetic 10,000 240 25 [QOU2Z5H 707.00 1
Circuit AR Vac : QOU225H8 10200 | 20
Broaker 1207240 0 |O0U230 55.00 1
Vac QOU2308 5300 | 20
Two 240 a0 |COUZ30H 707.00 T
Vac QOU230HB 102.00 20
% |Q0UZ3s 55.00 1
QOU2358 53.00 | 20
o |oou240 55.00 1
120240 QOU2408 5300 | 20
Vac p QOU245 55.00 1
QOU2458 53.00 | 20
= |000250 st
Non-Adto QOU00 55.00 T
Switch NA 240vac 60 | ou2008 53.00 | 20
Thermal- QOU260 55.00 1
Magnetic | 10,000 | 120240 8 |qouzeos 53.00 | 20
Brsaka R e ™ |Goere Joro0| 20
r
v me e
1
5 |oouais 800 1
GOU3158 17600 | 40
GOU320 800 1
20 |40U3208 17600 40
25 |QOuU3ZE 8100 1
QOUA25B 17800 | 40
Thermal- QOU330 181.00 1
Magnelc | 10000 200 30 |aduae :::gg «:
Circuit ac QouU335 K
Three Braaker 3 [oouaise 178600 | 40
QOU340 8100 1
4 [aou3o 17800 | 40
QO35 6100 |1
4 |Gouse 17800 | 40
Q00350 81.06] 1
%0 |Gouasos 17800 | 40
PR [ 1;1.00 "
QOUSH00 178.00
- GOU00 61001 1
N NA 240Vac 60 | 5ou3008 17800 | 40
be

ordered in bulk package quantities.

" O UL Recognized Component, Supplementary Prolecior.
Note: See ordering instructions (Page 5-28), all catalog numbers ending in B must

\
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. Accessories
Handle operators

Rotary handle Operating mechanism
Catelog number . Ust
Frame NEMA type 1 . price

§3-84-55 K5RH . § 108
S6 KERH 124
s7 K7RH 145

interlock bracket must be ordered separately, if required, See next page.

Variable depth rotary handie mechanism

Frame NEMA ’ Shatt length I Catalog number | List ’
type (inches) Handle, shaft & mech. prica
1 12 KsvD @ R
83-84-85 1/3R/12 25 K5VD-255812 @
4/4X 25 K5VD-2554 @
1 18 K6VD ® 2‘{ 185
86 1/3A/12 25 K6VD-2581 c 178 L ;
4/4X 25 K6VD-2554 @ 201
1 18 K7vD © 135
§7 1/3R/12 25 K7vD-25812 @ 175
4/4X 25 K7vD-2554 @ 201

Uses door mounted rotary handle and an Operating shaft that can be cut to match user compartment requirements.
Includes padiock device for open condition to prevent the circuit breaker from being closed. NEMA type 1 includes modular

square base with fotary handle. NEMA type 1/3R/12 and 4/4X share rotary handle with ABB disconnect switches. Contact
ABB Control for optional shatts and handies.

Variable depth shaft Support

Catalog - Lste .
For framas ’ number ’ price
$3-84-85 | kvDsiss | szs

Flange mounted handie mechanism kits @

Catalog number | . T L ,

Frame I NEMA type Handle, shaft & mech,. — price .
. 83-84 1/3R/12 K4FH-17812 [+ g 248 - -
right only 4/4X K4FH-1784 .o 288 ~

§5 1/3R/12 K5FH-17812 | .. 248
right only 4/4X K5FH-1754 - 298

S6 1/3R/12 K6FH-17812 [ . ' g31.
right only 4/4X ___K6FH-1754 o

s7 1/3R/12 I K7FH-17812
right only 4/4X K7FH-1784

K4FH-17512 Door hardware

Catalog " Lgt
ftem I number l price
Safety door latch, 2 point with 6* handle . FH-DHK I - $150
Roller for 2 point latch, add to FH-DHK FH-3RL 30

® HMis as shown. )
@ Uses handie similar to ABB disconnect switches,

‘ @ Consult factory.
X Generalinto 15T e—=——




Secondary Fusing Options

Warranty

Transformer Specifications

&

DIRECTORY

MICRON

Primary Volts

240 x 480, 230 x 460, 220 x 440

...........................................................................................................

.........................................................................................................................

.............................................................................................................

.........................................................................................................

.....................................................................................................................

..................................................................................................................................................

Secondary Volts

120115+ 110

@ and @ Listed

50/60 Hz

Page 22
Page 23
240V 480V
230V 460V
220V 440V
I 1.
H1 H3 H2 H4 | HT H3 H2 Hd
H1 H3 H2 Hay

VA
Rating

] 25 | B025BTZ13JK B 0.22 | 24 u; 3 -76|2'/1| | 1% -aa; 2% o) WX esxn
50 | BOSOBTZ13JK B 043 | 3 o1l 3 o529 -esi 2 w1} 2% | YuXH esxr0| 26 o1.2
75 | BOT5BTZ13JK B 0.65 | 3% -an:: 3 -15::2'/u -os§ 2y, -u 2% 4| Wux¥ esxw| 35 o1.6
100 | B100BTZ134K B 0.87 | 3% wts! 3% w6 2% o) 2% w0!2% 7| Wux% esxio| 42 1.9
150 | B150BTZ13JK B 130 | 4 -1nz:: 3, .es,53=/,. -51;: 2% -nf 3% 1| WuX% esx10| 6.7 3.1
200 | B200BTZ13JK | B 178 4 -wz:: 4y, -mfa"/u -e1§ 2v, u 3% ws| Wux¥% esx10| 85 3.9
250 | B250BTZ13JK B 297 | A% enn! 4% (3% wm! 2% ol 3% ws| WX esxio [10.0 046
300 | B300BTZ13JK B 2,61 | 4%, st :: 41, -114,53“/15 -n1§ 3% '&'i:: 3% w5 WuXx% e5x10{11.3 5.1
350 | B350BTZ13JK B 3.04 | 5% vrss!| 4n, 0114::3“/10 -n7§ 3, -95§ 3% 5| WX ssxm 136 062
500 | B560BTZ13JK B 4.35 | 5% v 5% stas! A% w1z1! 4Y vos] 4% wint Yoo X Mhe wpxtr [19.2 087
~790 | B756BTZ13JK B 6.52 7 w18 :: 5 -mg 4 -121?l 5% -usj 4% 111 (Y X hy eax17 [28.1 +12.8
1000 | VF1KOBTZ13JK ') 8.70 5 -121,: 6% -111,: 5% -1455 3% -ezE 6% o154 | Yhe X% eax14 | 28.0 '12.7.
1000 | EF1KOBTZ13 E 8.70 | 7% w200 :: 5Y -1:3;:4’/,. -11:;: 5% -1405' &34 o111 Y X3y s7x10 [ 29.8 013.6
1500 | EF1K5BT213 E 13.04 | 6% ors| 6% o {574t ra | 3¥h o | 6% w4 | e XWhy 7 |30.0 18,5
' 2000 | EF2K0BTZ13 E 1738 | 7 -175;l B3 o171 ,:5“/u -mi 47h -m,: 6% +154 | ha X %hs o7x14|38.0 017.3
3000 | EF3K0BTZ13 E 26.09 | 7v; -mf 9 -zza::7'/u,-1nz:: 4% -ws‘-: 6% w165 | "hax % o11X19 | 53.0 ¢24.1
5000 | EF5KOBTZ13 E 4348 | Thow! 9] Toh ! 6 2] 6% wtis | Yhe X% r1xes |89.0 0405

Latalog - -

Number

e l:nnslructmn nutputAmpS}

Figure -

JK sultix denoles ranstormer supplied with primary J-2 Jumpers & sacondary fuse clips for a " x 1, fuse,
gon:;m:l!on Hgure E uniis rated for 60Hz at 240 x 480 Inout.




@13 Component heaters/strip

112" strip

Chromalox®

125 to 750 Watts

2 terminals at right angle at

one end

U.L. Component Recognized
and C.S.A. Certified

Type PT
A J
B >
— %
7 -
1" 7\‘.‘\\(;/‘. — - D
= Yie* X %" SLOTS
NO. 1032 THREAD ~ %° % X%
|:/,_.: /.$; ‘
—>’/4"<— f l
® ’ —
Dimensions — Inches  Rust-res!sting tron Sheath® Chrome Steel Sheath®
PCN PCN PCN PCN
Catalog Sta- Sta- Catalog Sta- Sta- WL
A B D Watts  Win?  No. 120V tus 240V fus  Walls Wiin? No. 120V fus 240V lus  lbs.
S v 4 125 14 PT-512 131959 s 257017 8 . 250 27 PT-502 132329 § 257025 S 4
6 5 4% 150 14 P1-615 131967 § 131975 § 132337 § 132345 8 5

300 27 PY-603
For standard lengths between 7V2* and 23%” use the OT typet 7\
1PT strips with these dimensions &7e no longer available as standard stock items, but they can be furkished as **made 10 order" itlems.
Specity: Made 10 order, must be PT type.
*See page A/6 for maximum sheath tempearatures.
Delivery: §, Stock; NS, two weeks.
Specity: Quantity, calalog no., PCN, watts, volls, strip heaters,
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- ——— WOTEEC,.

Small Thermostat
KTO 1;40 /" KTS 1141

———— e e

Red: Opener-NC Blue: Closer-NO

Technicaldata: ..o 0
* Easy installation

; : Sengor element: thermostatic bi-metal
* W‘de. ad;us} ment range Adjugtment range: 30. 140°F, swilching ditferency EPrtdr an
* Small dimensions Contact type: NC (normally closed), quick-acting contact

NO (normally open), Quick-acling contact
Switching capacity: Ne: 15 A {(WAC 120 v

. NO: 15 A (1)AC 120 v
Air temperature Nolse suppression: “N* (acc. 1o VDE 0875)
control and monitoring Dimensions: 24x1.3x 14 WxD) A
i itch- i Connectlons: 2-pole terminal for AWG 14 (0.04 in?
" switch gear cabinets Mounting: clip mounting for 1,375" rail
Housing: plastic UL 94 VO
- Heaters Protection: P30
- Filter ventilators Welght: 1.27 oz

- Heat exchangers
- Signal transmitters

: Thermostab - R
for the control of heaters k ' .
hermostat NO

for the control of filter

ventilators, or for switching
. signal transmitters in the
case of overheating.

Approval; UL (recognized) C.UL (recognized)




Across the line contactors
Non-reversing, 3 pole

B12C-1 B50C-1 EH260C-1
3 Pole, A.C., Open
General Maximum motor horsep ratings ® @ AC operated DC operated
purpose Catalo: List Catal List
ront 200V ] 230v 460/480V 575/600V " vt i price
AC1 AC3 UL rated
— 21 9 2 2 5 7.5 B9C-1 $ 52 | BCoC-P $ 82
—_— 21 11 3 3 7.5 10 B12C-1 56 — -_—
— 21 17 5 5 10 15 B16C-1 68 BC16C-P a8
-_— 33 28 7.5 10 20 25 B825C-1 122 BC25C-P 152
—_ 45 32 10 10 20 30 B30C-1 168 BC30C-P 198
— 55 41 10 15 30 40 B40C-1 198 BE40C-P 228
— &5 82 15 -20 40 50 B850C-1 220 BES0C-P 250
a5 65 20 25 50 50 B863C-1 248 BE63C-P 318
.: 105 80 25 30 &0 75 B875C-1 275 BE75C-P 345
_— 125 80 30 30 60 75 A95C-1 300 AE95C-P 370
— 140 105 30 40 75 100 A110C-1 320 AE110C-P 460
— 170 130 40 50 100 125 EH145C-1 600 EH145C-P 740
_ 190 156 50 60 125 150 EH175C-1 920 EH175C-P 1090
- 230 182 60 75 150 200 EH210C-1 1150 EH210C-P 1320
—_ 300 242 75 100 200 250 EH260C-1 1300 EH260C-P 1490
—_ 350 302 100 100 250 250 EH300C-1 1400 EH300C-P 1590
-— 525 420 125 150 350 400 EH450C-1 2200 EH450C-P 2440
- 600 480 150 200 400 500 EH550C-1 3100 EH550C-P 3430
e 715 602 200 250 500 600 EH700C-1 4800 EH700C-P 5130
— 900 810 250 300 600 700 EHB00C-1 5000 EHB00C-P 5330
NEMA rated
NEMA Size Continuous current
00 9 1.5 1.5 2 2 BN9C-1 $75 BCNSC-P $ 105
0 18 3 3 5. 5 BN16C-1 108 BCN16C-P 138
1 27 7.5 7.5 10 10 BN25C-1 148 BCN25C-P 178
2 45 10 15 25 25 BN50C-1 220 BENSOC-P 250
3 90 25 30 50 50 BN75C-1 275 BEN75C-P 345
4 135 40 50 100 100 EHN145C-1 600 EHN145C-P 740
5 270 75 100 200 200 EHN260C-1 1300 | EHN260C-P 1490
6 540 150 200 400 400 EHN550C-1 3100 EHNS550C-P 3430
7 810 — 300 600 600 EHNB00C-1 5000 EHNB00C-P 5330
Coil voltage selection Auxiliary contacts as standard
All AC operated catalog numbers inciude a 120VAC coil. All DC operated Erame size Number of contacts Mounting
catalog numbers include a 110VDC coil. To select other coil voltages, B(C)9 - B(C)25 ® 1N.O internal
substitute the code from the Coil Voltage Selection chart for the first digit )B(C)SO 2N.O.& 2.N (o] Top
after the dash in the catalog number. B(E)40 — EH800 1N.O.& 1NC. Side
A(E)95 - A(E}110 1N.O.&1N.C Side

Coil voltage selection chart

Hz 1. Volts

24 148 [110[120125]208] 2207240 277 | 380 |415 440 [480 [500 | 600
60 H| F |G 1 B 2 |C Z 3 4 6
50 | AB F 1 2 314 [
_5" EH N 1 J 3| M 5
I JEH Y [TW [P Q A T

* For other vollages, consult factory.
* 24 & 48VAC coils are not available for sizes EH450 - EHB00. For these applications, use an
nterposing control relay.

T Framasira RIMvG Ac cemaae P,

Additional auxiliary contacts are available for all contactor sizes. See

Accessories,

EH Contactors are supplied with lugs
If terminal lugs are not required, subtract the terminal kit price shown on
page 1.13, Add the “L" suffix as the last digit in the catalog number.

Example: EH145C-1L, $575
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FREDED Softstarters

Type SSA

Description
Type SSA Sofistarters

* Type SSA designed for starting pumps,
conveyor belts, compressors, etc.
Class 10 overcurrent protection standard
for Type SSA. Class 20 available as an
option
Soft start
— Separately adjustable linear ramp with
adjustable initial voltage
— Time: Adjustable from 0 — 60 sec.
= Initial voltage: Adjustable from 0 — 100%
of full voltage .
~ Current limit is adjustable from 200% to
500% of the motors rated current. The
current limit is active during the start
ramp.
- 500% rated for 60 sec.
Selectable soft stop
— Separately adjustable linear ramp with
adjustable step-down voltage
~ Time: Adjustable from 0 - 30 sec
- Step down: Adjustable from 0 — 100% of
fuil voltage
¢ UL & cUL approved
UL File # E161428

LED indicators
- Power on
- Run
— At speed
- Over temperature
- Overload
~ Phase loss
— Shorted SCR
- Fault
- Over current
- Shunt trip
* Relay contacts
~ Run relay
- Programmable relay either for fault
condition signal or up to speed condition.
— Emergency shunt trip relay
~ Optical output for fault indication
¢ Enclosed units include control power
transformer as standard




Open

® Type SSA
Iad
Max. N
. . 4B0V Without class 480V With class 600V Without class 600V With class
:‘::’s' Maximum motor horsepower ratings 10 OLR 10 OLR , 10 OLR » v 10 OLR
Cataio| List - Catalog . - List Catalog " List Catalog Ust
FLA | 208V | 240V | 4BOV | 600V numbeg price " numbe? " price number price | number price
1 1| '8 | — | SA003-480 $600 | — ] - i -
6 —- - —_ 5 —_ T | - — | SA005-60 ® $660] — -
3 3 7.5 — SA007-48 © . 850 | — —{ — -] - -
11 — _ - 10 | — —_— — — | SA010-60 ® 935| — -
5 5 10 - SA020-48 ® 1050 | — —| — I -
17 - —_ - 15 | = —] = — | 5A025-60 @ 1155| — —
5 7.5 7.5 15 - SA020-48 ©® 1050 | — - - —_] - -
2 — - -~ 1 20 | = —_ - — | SA025-60 ® 1155 — -
32 10 10 20 — | SA020-48 ® 1050 — o S — -
- - - 25 | — —_ - — | SA025-60 ® 1155| — -
a4 — — 25 — | SA030-48 ® “1310°] SSA025-481 1405 | — e D —
— — — 30 | — | = . —— | SA040-60 @ '1440| SSA030-601 1545
42 10 15 30 — | SA030-48 ® '71310°] SSA030-481 . 1436 | — | — S —
— — - 40 | — | = L me| SA040-60 @ 1440 | SSA040-601 1580
54 15 20 40 — | SA040-48 ® - 1725 | SSA040-481 1820 | — e -
— — —_ 50 | — AN -~ — | SA050-60 ® 1800| SSA050-601 2000
68 20 25 50 — | SA050-48 ® 1725 | SSA050-481 1850 | — ol - —
— — — 60 | — e — | SA060-60 @ 1900 SSA060-601 2035
80 25 30 60 —_ SA060-48 @ 2400 | SSA060-481 2545 | — -] - —
— — — 75 | — — ] — — | SA075-60 @ 2640| SSA075-601 2800
40 75 - SA075-48 @ 2400 | SSA075-481 - e -
— ~ ] 100 | — e SA100-60 @ 2640| SSA100-601 2830
50 | 100 — | — -] SSA100-481 ® —_ ]| -
— — | 125 | — — v _— ‘—] SSA125-601 ® 4015
60 | 125 [ — | — —.] SSA125-481 ® 3700 | — —_] - -
- — | 150 | — - - e | — “—{ SSA150-601 ® 4070
75 150 | — | — ‘=1 85A150-481 @ 4200 | — e —
— — | 200 | — —_] - e —| SSA200-601 ® 4640
o4g | 75 ] 100] 200 — | — | SSA200-481 @ 4520 | — - - -
— - — | 250 | — — | - G| —| S§8A250-601 ® 4975
312 | 100} 125 | 250 — — ~— | SSA250-481 ® 4870 | — —] — C e
— — — 300 | — el —_ - —| SSA300-601 ® 5360
3s0 | 125 | 150 | 300 | — | — S5A300-481 @ 5070 | — —| = -
- — — | 350 | — —] — it —| SSA350-601 ® 5575
a14 | — — | 30| — [— ‘== | SSA350-481 ® 5890 | — -] - —_
—_ — — 400 | — —_—| - - — | SSA400-601 @ 6480
480 | 150 | 200 | 400 | — | — ~— | SSA400-481 ® 6840 | — - - -
— — — | 500 | — S| — 5 | — .—| SSA500-601 @ 7525
s00 | 200 | 250} 500 | — — — | SSA500-481 @ ' 9400 | — Pee] — ‘ -
— — — | 600 | — e B ‘—| SSAB00-601®@ {10,340
700 | 250 | 300 | 600 | — | — == | SSA600-481 ® 10,600 | — T d — -
— — — | 700 | — - | — ~| —| SSA700-601 ® 11,660
g4p | 300 | 350 | 700 | — | — — | SSA700-481®  |12,000 | — -] - -
— — — | 800 | — el B el —| 585A800-601 ® 13,200
960 | 350 | 400 | 800 | — | — .~ | SSAB00-481 @ 17,300 | — - - ol
— — — 900 | — e ’ e ~—| SSA900-601 ® 19,030
1900 { 400 | 450 | 900 [ — | — = | SSAs00-481®  [20,000 | — e L=
— — — ] 1000 | — e | — e —{ SSA1000-601 ® |22,000
1250 | 450 | 500 [ 1000 — | — ‘=~ | 5SA1000-481® 23,000 — - = -
— — ~ | 1125 | — —1 - — = —| SSA1125-601® |25,300
Use base mounted TA2S overload if Class 10 overload Is needed. ! :
Use basa mounted TA25 overload if Class 10 overload is needed, mounted internally and connected to CT's
Class 20 overload relay optional, insert a 2 instead of 1 at the end of the pan number for Class 20.
Jescription: 5 Open: 6 Ench 7-8 Factory options: 10 Technical data: 11 — 12 Sch 13- 14 Dimensions: 15-18 |}

36/01 — 8001 OV
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Overload relays
For contactors A95 - EH800
Type T, Class 10

TA80DU TA110DU T450DU185
Overload relay selection chart — Class 10 Overload relay selection chart — Class 30
Starter sufx comastor Gengo. Catalog Starter Liet
For Current Catalog NEMA All List - sizes {motor fla) fumber suffix . price
contactor range number size 4 other price
" 40 .., 60 T4508U60 K
sizes {motor fla) only sizes
25 - 42 TABODUAZ A 55...80 T4508U80 L $ 350
36 . 52 TABODUS2 B C A 70... 105 T450SU105 M
AS5 45 - 63 TAB0DUS3 c s 80 EH175, EH210 95 ... 140 T450SU140 N
60 - 80 | TAsoDUBO R D E:igg- EH300{ 430,185 | T450SU185 P
65- 80 | TA110DUSO s A 0 165...235 | Ta50SU235 R 475
A110 80 - 110 | TA110DU110 T B " 220...310 [ T450SU310 s B
166 =735 T T250DUT35 A 285 ... 400 T450SU400 T
145 110 - 150 | T200DU150 B C 265 ... 375 T900SU375 P
6 130 - 175 | T200DU175 c 150 EH4S0, EHS50) 355... 500 | T900SU500 R 550
0 . ’ EH700
. T200DU200 D 465 ... 650 TO00SU650 S
150 - 200 200 EH800
- 130 — 185 | 745000185 ry 610 ... 850 T900SU850 T
EH260 165 - 235 | T450DU235 B
220 - 310 | T450DU310 o] Terminal kits
130 - 185 | T450DU18! A -
165 - 235 T45808232 B Contactor Overioad Wire Catalog List .
EH300 220 - 310 | T450DU310 c t type ype size number _prics
285 - 400 T45°DU400 D 325 : EH175, EH210 8 ~ 250 MCM EHTK210 S 30
- EH260 T450 4 —- 500 MCM EHTK260 45
130 - 185 | T450DU185 A EH300, EH450 (2)4-500 MCM__ | EHTK550/0L® | 75
EH450 165 - 235 | T450DU235 B_ g
220 - 310 | T450DU310Q C EH450, EH550 (2) 4 - 500 MCM EHTK550N 75
285 - 400 | T450DU400 D EH700 T900 (2) 4 - 500 MCM EHTK700 100
EH550 355 - 500 | T900DUS500 B
465 - 650 | T900DU650 [+ e .
265 - 375 | T900DU37S A 4850 . Terminal covers for overload relays
EHgoo 355 - 500 | T9OODUS500 B Contactor Overioad Catalog List
EH800 465 - 650 | THOODUES0 c type tyne number price
610 - 850 | T900DU8S50 b EH145 - EH210 T200 LT200/160 $60
EH175 - EH300 T450 LT450/250 80
Busbar Ki EH450 T450 LT450/450 100
usbar Kits EH450 - EH700 T900 LT900/700 120
Contactor Overload Catalog . Ust EH800 T900 LT900/800 140
type type number prica
EH175, EH210 AT450/EH175 T
EH260, EH300 T450 AT4A50/EH300 |$ 150 Base mounted overload relays for T450 — T900
EH450 AT450/EH450 s
Overioad relay type Catalog number List price
EH450,EH550 ATQ00/EH550 |, sutflx edder
EH700 T900 AT900/EH700 - 200 © T450 -B $ 300
EH800 AT900/EH8B00 T900 -B 425
Overload relay separate mounting kits
Overload Catalog List. -
‘_ type Amps number price
A80DU 18-80 ABB0OA $30
TA110DU, T200DU 100-200 AB200A 40
Fype T overioad relays can be mounted on a base for separate panel mounting.
D The standard EHTK300 terminal kit will not mount properly on the busbar; Iherefore, the EHTKS50/OL Is required.
OVERLOAD RELAYS: Selection; 2.2 - 2.3 Technical data: 2.4 Approximate dimensions: 2.5 - 2.10




Pushbuttons XA2 B

Non-illuminated operators

Operator
Type Size Color Catalog List
number price
Mushroom 1% Rad ZA2 BC44 $11.80
1 8w Red ZA2 BC4 11.90
Turn to release 1 3 Red ZA2 BS44 34.80
1% Red 2ZA2 BS54 34.80
Key release 1 3% Red ZA2 BS74 49.80
1% Red ZA2 BS14 49.80
Non-illuminated selector switches
Type Positions Catalog List
numbear price
Standard 2-maintained ZA2 BD2 $10.60
2-spring return from RT to LT ZA2 BD4 11.90
e 3-maintained ZA2 BD3 10,60
3-spring return to center from LT and RT ZA2 BDS 11.90
3-spring return from RT to canter ZA2 808 11.90
3-spring return from LT to center ZA2 BD? 11.90
Key selectars
Type Positions Key Calalog List
removal number price
Key switch 2-maintained LT ZA2BG2 $30.00
2-maintained LT, RT ZA2 BG4 30.00
2-spring return RT to LT LT ZA2 BGS 30.00
3-maintained All ) ZA2 BGO 30.00
3-maintained Center ZA2 BG3 30.00
J-maintained LT, RT ZA2 BGS 30.00
3-maintained LY ZA2 BGS 30.00
3-spring return to center
from LT and RT Center ZA2 BGY 37.50
3-spring return o center
from LT RT ZA2 BG1 37.50
3-spring return to centar .
from RT Center ZA2 BGSB 37.50
Contact blocks for XAL stations
Key switch
Type Contacts Catalog List
NO NC number price
1 Contact block 1 - XEN L1111 $7.50
- 1 XEN L1121 7.50

Contact blocks and mounting collar for XA2 B pilot devices

Type Contacts Catalog List
NO NC number price
1 Contact block 1 - : ZA2 BZ101 - $11.30
. 1 ZA2 BZ102 11.30
2 Contact blocks . _ 2 . 282 B2103 18.80
T 0! - 2 ZA2 BZ104 168.80

1 ] -ZA2 BZ105 18.80




Non-illuminated operators
Operator
Type Color Catalog List
number price
Flush head Black : ZA2 BA2 $4.80
oeeyp Creen ZA2 BA3 480
Red ZAZBAY 4.50
Yellow 2A2 BAS 4,80
Blue ZA2 BAS 4.80
*Graen-stan ZA2 BAI3J 7.30
*Green-on ZA2 BA341 7.30
*Red-stop ZA2 BA434 7.30
*Red-off ZA2 BA435 7.30
Flush head
Transparent flush head Green ZA2 BA38 6.00
(for use with ZB2 BY 1. stick on legends Red ZA2 BA4S 6.00
see page 5-22) Yellow ZA2 BASS 6.00
Biue ZA2 BAGS 6.00
Clear ZA2 BA78 6.00
Extended head Black ZA2 BL2 4.80
Green ZA2 BLY 4.50
-Red ZA2 BL4 4.80
Yellow ZA2 BLS 4.80
Blue ZA2 BLS 4.80
"Red-stop ZAZ2 BL43d 7.30
*Red-off ____2A2BLA43S 7.30
Booted head Black ZA2 BP2 13.50
Green ZA2 BP3 13.50
Transparent flush head Red ZA2BPd 13.50
Yellow ZA2 BPS 13.50
Blue ZA2 BPG 13.50 @
Flush plunger Black ZA2 BA24 14.80
(wlith full guard) Green ZA2 BA34 14.80
Red ZA2 BA44 14.80
Yellow ZAZ BAS4 14.80
Blue ZA2 BAG4 14.80
Flush plunger Black ZA2 BA22 14.80
(with half guard) . Green ZA2 BA32 14.80
Red ZA2 BA42 14.80
Yellow ZA2 BAS2 14.80
Blue ZA2 BA62 14.80
Extended head *Premarked operators
Contact blocks for XAL stations
Type Contacts Catalog List
NO NC number price
1 Contact block 1 - XEN L1111 $7.50
- 1 XEN L1121 7.50
Contact blocks and mounting collar for XA2 B pilot devices**
1Contact block ' 1. . ZA2BZ101 -~ 11.30
. 1 ZA2BZ2102 11.30
2 Contact blocks 2 - ZA2 BZ2103 " 18.80
Booted head - o W s - 2 ZA2BZ104 18.80
- T 1 1 ZA2 BZ105 18.80
**Other contact blocks-available for special applicalions. See page 5-19.




’fs" (22mm) Corrosion resistant - XA2 B

_pilot devices
Pilot lights and lampholder blocks

Standard

Special lens
for neon bulbs

Mounting collar

Locking ring wrench

The XA2 8: Reciplent of an Industrial Design Award at Hanover Fair for the complate fine of plastic pushbutions, pilot lights,
and selsctor switches.

These compact low-profile products reduce the surlace area and volume required for man-machine dialog: they cannot be
disassembled from the exterior and thus prevent unauthorized access or modifications. They are particularly suited tor severe
anvironments or special applications in chemical, food processing, surtace treatment, painting and waste waler treatment
environments. Pushers and shrouds are polyamid 6-6. Lenses are polycarbonate.

Rounding out TE's offerings, the XA2 B now provides the user a NEMA 4X device. For use with the XA2 B pushbutions, pilot
lights, and selector switches. Telemecanique has designed a new mounting collar (shown below) which accepls the full com-
plement of ZB2 contact blocks, pneumatic blocks, and XA2 B operators used with the XAL B plastic wall stations.

Pilot lights
Type Description Catalog List
number price
__...___’Standard Green ZA2 BVO3 $3.50
Red ZA2 BY04 3.50
Amber ZA2 BVOS 3.50
Biue ZA2 BVO6 3.50
Clear ZA2 BVO7 3.50
Speclal lens for neon bulbs Red ZA2 BV043 11.00
Amber ZA2 BVOS3 11.00
Clear ZA2 BVO73 11.00
Lamp holder blocks for XAL stations
Type ' Catalog List
number price
Direct supply bulb included XAL V6(6-380V) $22.50
Transformer type 1.2VA/6V bulb Included XAL V3(120V) 45.00
{2 spaces required) XAL V84{240V) 45.00
XAL V85(440/480V) 45.00
Resistor type 130-V bulb XAL V7(220-250V) 27.50
Lamp holder blocks for XA2-B pilot lights
Type Voitage Catalog List
number price
Direct supply bulb included 6,12,24,48
. 120 (speqify) ZA2 BV6 $22.50
Transformer type 1.2VA/6V bulb included 24 ZA2 BV1 45.00
48 ZA2 BV2 45.00
110/120 : 2A2BV3 45.00
220/240 ZA2 BV94 45.00
440/480 ZA2 BVSS 45.00
550/600 ZA2 BV96 45.00
_Resistor type bulb included 2207250V ZA2 BV7 27.50
Accessories
Description Lot size Catalog List
: number price
Mounting collar onty-
for attaching contact block(s) .
to operator heads. - * X 10 2A2 BV00S $37.50
Locking ring wrench : 1 ZA2 B2905 17.50
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FWZ 72
Deluxe

sSealed bezel

3 bholt flange mount
Shatterproof lens and bhezel
eTime recording accuracy
eDisplay to 1/100 hour

FWzZ 728

FWZ 72
Blue-Silver on Colorless frosted Polycarbonate

Black Polycarbonate

Dimensions in inches (mm)

I |
| :
i1t a |
1 |

l l

‘ I
- 2.104 I

03 {83.5) g‘,%. I

@ |
W2 models have white numerals on black background with tenths and hundreths in yellow. All have combination 1/4"
spade with removeabie screw clamp terminals.

ORDERING DATA Mounting Bezel Size Input Voltage, Hz

FWZ 36 (K) Flush 36mm (1.42%) _

FWZ 53 (K) 2 bolt rectanguiar flange 53mm (2.09%) All models available

FWZ 55 (K) Flush 55mm (2.17%) w/24, 120, 240V Input

FWZ 72, FWZ 72B (K) 3 bolt round flange 72mm (2.83) dia. 50 or 60Hz

(K) Models also available with rear access screw terminals
HOUR METER ACCESSORIES T T
SE:_Z{-SSG 56mm Sq. Bezel Adaptor, Grey, UWZ 48E .

-55B 55mm Sq. Bezel Adaptor, Black, UWZ 48E » > g=

BEZ-60 60mm Rd. Bezel Adaptor, Grey, UWZ 52E IX(oilXo ' :"U"! (:CJ\-

BEZ-72 72mm Sq. Bezel Adaptor, Grey, UWZ 48E

BEZ-72P 72mm Sq. Bezel Adaptor w/pins for 3-Hole
" Pattern, Grey, UWZ 48E .

AR-60  60mm Adaptor Ring, EGZQ & RZ i . - -

MB-60 50mm Mounting Bracket, EGZQ & RZ 8065 Production Dr. « Florence, KY 41042-3046 (606) 727-033C
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] WRLKERSON INSTRUMENT CQ., INC,
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MM140X

and MM141X
RTD

LIMIT ALARM

NICK PADGETT, 704/535-2345
SPK INSTRUMENTATION
P.0, BOX 10150
CHARLOTTE, NC 28212

FEATURES
» Provides a DPDT Relay Contact
Closure at 8 Preset RTD Input

¢ 3-Wire or 2-Wire, 10 ohms 1o
2000 ohms RTDs

+ Standard “Fall-sale” Operation

* Red and Green LED Alarm Status
indicators

* Adjustable Deadband
« Latchlng Alarm Avallabls (MM141X)

- SPECIFICATIONS

RTD INPUT
3-Wire or 2-Wire,
10 ohms 10 2000 ohms
INPUT RANGE
. solect any range within RTD limit
(min span 28°F/14°C
(100°F/55°C with 10 ohms RTD)]

EXCITATION CURRENT

10 ohms 10mA
100 ohms SmA
1000 ohtns 0.5mA
2000 ohms 0.2mA
SETPOINT
Q 10 100% of span
DEADEAND
0.5% to 100% of span
OPEN SENSOR OUTPUT
2fuli scale
ACCURACY
£0.1% of span or 0.02 ohms,
whichever is greater
LINEARITY
(Option T)

{P1 RTD, outpul vs. 1emp)
20.5% of span (temp 232°F/0°C)
10.15% of span {temp <32°F/0°C)
" (others, output vs, res)
£0.01% of span
COMMON MODE RE.ECTION
120 dB, DC to 80 Mz

RELAY CONTACTS
(dpat)

Resistive Load:
§ A max, 150 W max, 220 VAC max,
30 VDC max

Induciive Load:

(Power Factor 20.4)
2.8 Amax, 75 W max, 220 VAC max,
30 VOC max

TRANSISTOR OUTPUT

(Option V)
rolay driver (12 V coll, 2220 ohms) or

open-collector outputs sink 100 mA,
30 V supply max
OPERATING TEMPERATURE
14°F 10 140°F/-10°C to 60°C
TEMPERATURE STABILITY
#+0.02% of span or 0.025°C/°C,
whichevar is greatsr
POWER
115 VAC £10%, 50 or 60 Hz
(2.5 W max)

230 VAC £10%, SO0 or 60 Hz
(2.5 W max}

(DC Power Oplion)
12 VDC (limits 10 VOC 10 18 vDC)
(2.5 W max)
24 VDC (limlts 21 VDC 10 32 VDC)
{2.5 W max)
Isalation, DC power supply o input
common: 10 megohms

* Within specified range limits.

P.374

s Unlimited® Cholce of input Ranges
s Cholce of Power Options
* 10 + 5 Year Warranty

"INFORMATION

1. Modet:
MM14 () () SETPOINT
;'o_a 25-turn screwdriver
adjust (standard)
1 e Single rn top
mounted dial
2= Remote
potentiometer
setpoint,
— {10 kilohms
racommandad,
1 kilohm min)
3= 0to 1 voll OC input
setpoint control
voltage
4 = Ten lumn precision
L. lop mounted dia)
— TYPE
0 = Single alarm,
adjuslable deadband
{0.9 - 100%)
t = Single alarm, laiching
2. Option: (soe options)
3, RTO Type
and Temperature
Coefficient: {i.e.: 100 ohms Py,
-00388)
4, input Range: (see specilicalions)
S. High or
Low alarm: HiL®
6. Power: {see spacificalions)
H = High alarmn,

Alarm occurs on an increasing signal.
L = Low alarm.

Alarm occurs on a gecreasing signal.
Speciy Hor L. .

(H suppliad if not specified.)

MM140X-0193
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General Purpose Relays and Soc

LY2 LYZ2F -

4 4 Sa 'Y , o
. " SR (Without L.BS 1100, MY -
l}{%ﬁ@‘{& W T8 Fiangs) | SuperMK "1.59~37.g4 2-Pole Type
' I-Purpose Relays SR S . MY Series - o . ~
H LY General-Purp ¥ ) ‘ MY Series or “ice cube” relay- provides high reliabilfty and up to 500 K operations.
igh Shack and Vibration Resistant ~  »'LowCost - T high sensitivity and quick response. Offered In mutti-pol configurations, they are id
rc Barrier "‘gﬂﬂd P> Modem Design - -+ switching multiple loads with ane compact device. Thres pole versions, flangs moun
igh Dislectric Strength (2000 VAC) - »> Versatile mount and other col voltages available. Vibration and shock resistant, UL recognaet
peraie/Releass Time, 25 m$ - - > 12 Amps to 15 Amps . certified, VDE approved, MY2 = 2 pole: MY4 = 4 pole; N = LED; Z = bifurcatsd; | = i
mall © o e ULLSA - : tost. . e S
: Type |Vollage | action [Amps| ma Jonms| THe* |Sitvie| 724 25-89{50-99 No. Type Load {A)|- "7 mA | Ohms | 1-24 | 25-% s
LY1-AC120 1120AC SPOT| 15 | 92| 4430] Q/C |STD | 4.88] 4.48 413 821-6000 MY2Ac110/120ésg 10 [2pols | 8.4/9.2|4430| 477] 4.9
LYI-AC24 | 24AC SPDT| 15 | 460| 180| Q/C [STD | 8.70f 7'97| 735 821-6002 | MY2AC220/240(S 10 |2 pole 4.2/4.6/18790| 5.41| 4.56]
LY1-DC12 1 24DCISPOT| 15 | 750 160 Q/C [STD | 4.68] 4:30| 5.97 821-6004 | MY2AC24(S 10 (2pole 460 |--180) 4.60| 421} ;
LY1-DC24 | 24DC|SPDT| 15 | 359| 650/ Q/C [STD | 4.67| 4.28| 395 821-6006 | MY2DC24(S 10 [2pole- .- ".|369 |- 636].4.60] 421/.:
LYIFACI120120AC SPDT | 15 | 92| 4430 O/C [UBM| 4.96] 4'55| 420 8216000 MY2NACT10/120(S) | 10 |2 polaLeD | 8.4%9.2| 4430| 5.33 (
LYIFAC24 |.24ACI SPOT) 15 | 46| 180| .O/C [UBM| 7.10] 657] 6.01 821-6010 | MY2NDC24(S 10 |2poleLED (369 . | 636} 5.16) &3]«
LYIFDC24  24DC) SPOT] 15 | 369| 650 ‘O/C [UBM| 4.96] 455 4 24 821-6012 | MY4AC110/120(S 5 [dpols ) 8.4/8.2] 4430] 5.64] 5.7}
LY2-AC120 1120AC |DPDT| 10 | §2).4430| Q/C [STD | 5.48| 5.02| 4o 821-6014 | MY4AC220/240(3 5§ |4 pole 4.2/4.6 18790| 6.06| 5.5
LY2AC24 | 24ACIDPDT 10 | 460 180/ Q/C |[STD | 5.48] 5.02| 404 821-6016 | MY4AC24(S 5 |4 pole 46.0 - | 180] 5,50/ 5.8[.d
L %0 [240ACIDPDT| 10 | 45[18790| Q/C |STD | 5:68) 5.21| 4.61 821-6018 | MY4DC24 s}) 4 5 -|4pole 369 |- 636| 5.50/ 5.848:¢
'ﬁz 12061 DPDT| 10 | 750( 160] Q/C |STD | 5.48] 5.02| 4’64 821-6020 MY4INACT10120(S) | 5 |4 polesst | 8.4/9.2] 4430] 6.5 |
4,| 24DCIDPOT( 10 f 369/ 650] Q/C |STD | 5.48] 5.03| 4’64 button/LED fy L f - fe
o a-DC12) 12DCI DPOTY 10 | 750 160| PCB |STD | 5.48| 5.02| 4 od 8216022 | MYAINAC220/240(S) | 5 |4 polsest | 4.2/4.618790]11.05
1TILY20-DC24) 24DC1DPDT| 10 | 36.9) 650( PCB |STO | 5'48| 5.0 4.64 ~ "1 button/LED -
18|LY2F-AC1201120 AC | DPDT| 10 | 9.2 44301 O/C [UBM| 5.60| 5.13] 4.74 821-6024 | MY4INDC24(S) 5 [4poleftest - (369 :. 636 6.44
J|FY2E-DC12 | 12DC/DPDT( 10 |-750] 160] Q/C [UBM| 5.60| 5.43| 4'24 button/LED |-+ "o T LT
20]LY2F0C24 | 240C)OPDT| 10 | 36.9| 650/ Q/C |UBM| 5.60| 519 4.74  821-6026 | MY4NAC110/120 sg< 5 [4poletED | 8.4/9.2] 4430] 8.20
21 |Ya-AC120 1120 AC |4PDT | 10 | 64| 2200 Q/C |STD |13.43/11 08 10.35  821-6028 My4NAc220/24o§s 3 |4polaED | 4.2/4.6(18790 883 €38k
Z2ILY&-AC24" | 24AC14PDT| 10 | 80.0] 78| Q/C |STD | B.73| 808 740 8215030 MY4NDCZ4(S&/ ‘| 8 |4polenED- 369 | 636] 6.09) S5
3|Lv4-DC12 - | 12DC/4PDT | 10 (1200] 100| QC |STD | 875] g.o3 740 821-6032 | MY4ZINACT10/120(S)| 5 |4 polebi ftest B.4/9.2|.4430/19.27/17,
M]LY4DC24 | 240C 4POT| 10 | 69.0] 50| Q/C [STD | 875) 505 7.40 : bumlJnJLlED %9 | s3l4ass 11
inal type, UBM means Upper Brackat Moupt, Q/C fits sockets or 0.200" quick connect torminals,  021-6034 | MY4ZINDC24(s) .8 gu",:’l,%'{g’s”‘ S D S s k
AKSeries : - — L e
+ high quality, long iife. Silver contacts rated at 10 amps. UL, CSA rated. MY Relay Accessorles . I D
. Mir's .- Contact Coll . EACH . ; ‘e -0 t
: Volta . Stock Mir.'s . N
s /. | Aston o Toma | 726 T2558 5099 No. | Type - Deserglon T T
0 | MK2P-S-AC120 | 120 AC DPDT 18011578 | 948 8.64| 7.98 821-3024 | PYOS . | Back connecting sockat; solder terminals (OPD -riiee | Q041 188 |
;*05 mgg'g.'ﬁgg:o" . 233 Qg 838{ .t ng 6733 ;’;g : g-za ggg 821-3025 m:1P gg:kdcognefting slg%kat; soPorggchlnals gtfl’o st 1.:;: 18
¥ CHE . . . - . ndard refay hold down cli connectini ' <
5 | MK2P-S-DC12 12DC 1 DPOT [ 1260 | 95 | 7.35| 6.74| g22  S11001 — u p‘_. = -
3| ot | A |00 | fop| b | L| Sn 82 Kels and Clgs for Relays " 5 LG
' " ' : . . . ality Sackets an s for Relays R R
D WA A5 0T | a0 | w | s g - T
" : . ]9, Stock Mir’s - For Relay ' —r——
D | MK3PS-S-DC12 . | 12DC | 3POT | 1260 | 95 | ‘9.0 9.08| 8.38 ; T s Appilcation 20 ] s
3 |MKIE-SDC24 | 24DC | 3POT | 560 | 430 | m41| 3o5| o3 M " eres 12 | 54
2 MIPS'S-DCH0 | 1100C | 3POT | 157 | 7300 | 1920 10.27| 948 g21.3013 | PFOBSAE MK 1and 2 pole- | Surtace mount or rall | 3.43 | -S.14¢
. . : C.o T 821-3014 | PFI13AE | MK3pole . Surface mount or rall |-4.82 |- 4.1
T g RR M ST
. . 82 “ n 06 * 0 er . " K oo
} | MK2KP-UA-AC24 | 24 AC 8;3}3 gigg ;gg 2198 25.65 | 2368 goy.3077 PFP-1oog AIIY relz?ys‘ : gﬁountlng rau" ” gz: -::M :
y ¢ 821-3021 | PYFOSA-E | MY 2 pols urface or rail mount | -3.83.
| MKRRLAACI20 | 120AC | DPOT-S* | 150 | 1900 | 27.98 | 25.65 | 23.68 821-3023 | PYFUAAE | MY4pols | Sumace o mount 8,57 | 018
] . OPDT-R® | 3.6 | 14400 821-3027 | PYC-A1 | LY Hold-downclip | 28| % ¢
A-DC12 | 1200 8;3;% 1?22 352 27.98 | 25.65 | 23.68 821-3028 ;}'ﬁgﬁg H 1an?2pule gug:ceorglljlmougtt‘ ”gl w
- o, ‘ 821-3029 -E pole ' - | Surface or rail moynt | 4.884)
JIIKZKP'UA'DCIN .24 DC DPDT-S. ‘65.0 105 [ 27.98 | 25.65 23.68 821-3030 | PTO8 LY‘[andzpola Chassls —solder | 1,57 ‘f,“
OPDT-R" | 106 | 965 821-3032 | PT08-0 | LY 1and2pole | PCB terminal 184 fi128
= Reset In cail resistance, DPDT — 11 pin octal socke, S : 821-3033 | PT14-0 LY 4 pole PCBterminal -+ | 1.50 '}‘
) . L R e
G5V1 Series General Purpose, Horizontal Mount Relays . - . : augig

0.285 -, pnaaoe o - PP .




FARA-MOD HORNS, HORN STROBES & HORN LIGHTS

FEATURES

Modular Construction

Mounts To Standard 4-inch Square Box
Low Operating Current

High Lumen Strobe Output

High Lumen Output

Separate Horn And Light Inputs

U.L., U.L.C. Listed

FM Approved

DESCRIPTION:

Faraday's new horn design allows for either surface or
low-profile mounting on a standard 4-inch square elec-
trical box. This new design does not require a special
backbox or plate when flush or semi-flush mounted. The
surface and low-profile versions are both a mere 5/8-inch
thick. Accessories are available for weather-resistant and
concealed conduit mounting. The horn with a grille,
strobe grilie, or light grilie are U.L., U.L.C. listed and FM
approved.

strobe and light grilles are designed to mount directly

e basic horn mechanism. Both are available for sur-
face or low-profile mounting. The strobe unit utilizes a
Xenon flash tube that produces a high intensity flash. The
light unit produces a visual indication using two incan-
descent light bulbs. Both units are front mounted and
visable from all sides of the lens.

The high impact, Lexan lens can be silkscreened with
up to five 1/2 inch high letters. The lenses are available
in white, red, amber, or biue.

To provide maximum versatility, the Fara-Mod horn,
strobe grille, and light grille are available in several
voltages and in the case of the D.C. strobe unit, two in-
tensity levels. The horn is available in polarized parallel
A.C. and D.C. as well as series A.C. In addition, the D.
C. horn includes noise cancellation circuitry to prevent
the transmission of high voltage spikes that are typically
generated by contact type electromechanical devices.
The strobe and light grilles are available in 12vDC,
21-28VDC, and 120VAC.

The U.L. output rating for both the A.C. and D.C. horn
is @ minimum of 87dB. The D.C. strobe is U.L. rated at
3.0 candela for the standard intensity unit and 12.0
candela for the high intensity unit, The U.L. rating for the
A.C. strobe is 2.5 candela. Peak light intensity levels are
30,000 candlepower for the standard intensity D.C. strobe
and 110,000 candlepower for the high intensity D.C.
strobe. The A.C. strobe has a peak intensity level of
25,000 candlepower. Flash rates are 1 to 1.5 flashes per

d for the standard intensity strobes and 1 flash per
agnd for the high intensity strobe. The incandescent
dght unit is available with a built in flasher that will pro-
vide a flash rate of .5 to 2.0 flashes per second.

The strobe and incandescent unit are provided with two
wire leads while the horn is supplied with three. The ad- .
ditional lead is for grounding the horn to the backbox.




TIMERS |5 Syrelec_]

TIMERS

N\R2 U SERIES

DELAY ON MAKE TIMER

UL-E87133 CSA-LR56339

Multi Timing Range (.1 sec. to 10 hours)

Dual Voltage

DPDT 10 Amp Relay Output
LED Power On Indicator
LED Relay Indicator

Direct Reading C €

Iﬁ

TIME RANGE SELECTION:

Function A:

Delay on Make

Input Power S1 |

i
| 1
Relay E; ~, : l l_t

0 T .

‘n input power (S1) is applied, the refay delays the present time
period (T) prior to energizing. Interrupt power to de-energize the relay.

Time Base Selections X 0.1 hrs -
Hour, Minute, Second X1hrs -

SPECIFICATIONS: .
Input Power........... 220VAC/24 VAC/DC, 110VAC/24 VAC/DC WIRING DIAGRAM:

48VAC/DC/24 VAC/DC, 12 VDC t 15%

50/60 Hz ~ TAR2 U OAR2 U
Max. power consumption 24 VAC: 1 VA 12VDC: 0.5W + o =

48 VAC: 1.2 VA 24 VDC: 0.6W

110 VAC: 3.5VA 48 VDC: 1.2W

220 VAC: 7 VA
output .. ........... .. DPDT Relay 00 oo ()
Contact Material ....... Ag Cdo .@ ; “’I©
Maximum loading . ..... 10A AC resistive 8A DC resistive @
Max. switching voltage . . 250 VAC 250VDC OO ONON I
Relay max. power rating . 2200 VA 80w

Transient protection . ... 2500VA
Mechanical Life of Relay. 30 x 10° operations
Electrical Life of Relay . . 2 x 10° at 2400 VA resistive load

Repetition accuracy .. .. t 0.2% at constant ambient ; ;
Resettime............ 50ms after timing LZ;;’;?; g 1'3 Z;rd gjlv\fgfgg)"mer'
100ms during timing ’
Operating temperature . . -4°F to + 140°F -20°C to +60°C
Weight .. ............. 2.8 0z. (80 grams)
ORDERING INFORMATION:
o] AR2 U 220A .
MOUNTING SERIES TIME RANGE INPUT POWER DIMENSIONS See page 145
MOUNTING SERIES TIME RANGE INPUT POWER
' O = 8 pin plug-in AR2 U Range 12D =12VDC
: T = 11 pin plug-in .1 sec. to 10 hours 24AD = 24 VAC/DC (OAR 2 U only)
4BAD = 48 VAC/DC/24 VAC/DC
110A = 110 VAC/24 VAC/DC
220A = 220 VAC/24 VAC/DC

The OAR2 U is a single voltage timer.

166 Can Annindamac ALl 4« /16NA\ 277 PR

Time Base Six Time Ranges can be selected
Readout with two front panel switches.
X01s - 0.1to1second
Scale Selection X 1s - 1 to 10 seconds
Switch X1 or X0.1 X 0.1 mn- 0.11t01 minute
/ X1mn - 1to 10 minutes

0.1 to 1 hour
1 to 10 hours

?
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© . MODEL258
3-Phase Monitor

50 Hz, 60 Hz and 400 Hz models
‘Automatic or manual reset

Five year unconditional warranty

DESCRIPTION
The Model 258 continuously monitors 3-phase power

lines for abnormal conditions. When properly ad- SPECIFICATIONS
justed, the Model 258 Monitor will detect phase Iosfs TUTO Rt w7 1 2se | azsen | Exzson | szsema00 | 2508400
on a loaded motor even when regenerated voltage is |MANUAL Resst | B258BM | 2588M | A2568M | EX258BM [B258BM-400) 258BM-400
present. {;%Ti’;a:o“&;ggge 120vac [208/7240vac| 480vac | 380vac | 120vac |208/240 vac
This device consists of a solid-state voltage and |Sse <o Gray | Red | Yolow )| Yelow | Gy Red

hase-an |e sensin circuit drivin an electro- Adjustment range | 85-120 vac| 160-240 vac| 380-480 vac{300-400 vac| 85-120-vac | 160-240 vac
p . g g ! g Frequency 60 Hz 60 Hz 60 Hz 50 Hz 400 Hz 400 Hz
mechamcal relay.. When'correct voItage. and phgse Pr consumption | 0.75W | 1.5W aow | 37w | orsw oW
rotation are applied, the internal relay will energize. [Teansiant protection 2500 VAC for 10 ms
A fault condition will de-energize the relay. When the |Repeat acouracy %0.1% of set point_(fixed conditions)
fault is corrected, the monitor will automatically reset |Response time 50 msec (set or reset)
(a manual reset version is also available). Desd band Approx. 2%

Qutput contacts SPDT 10 amps at 240 VAC resistive

The Model 258 3-Phase Monitor does not require a
neutral connection and can be used with Wye or

Detects phase loss, low voltage, phase reversal

N @

Expected relay life

Mechanical: 10 million opserations

Electrical:

100,000 operations at rated load

. . Operating temp. ' -40° to +131°F
Delta systems. Voltage ranges are sufficiently wide |[fumiaity wierance 0- 97% wio condensation
to allow for proper adjustment to existing conditions. |Enclosure material Dust cover: ABS plastic
Both “TRIP" and “NORM” condition indicators are |[Mounting 8-pin socket ( **sold separately)
provided to aid in adjustment and system trouble- YVe‘g“‘ ; ™ Iedf°; Y
ShOOting- o Agency spprovals *condition of aczxggl'flllw:ame 380V :nd 480V versions
must be used with a UL Recognized 600 VAC socket
. ** Order 8-pin socket number 51X120
TYPICAL APPLICATION
M ' .

L1 — ol DIMENSIONS

L2 T M, 3.8" -

" | "

L3 -7 M, 3.25 ,l 1.95
Control @ — _ © ®
voltage 0o

e 195" | [ 2O3%
! 2 Stop Star l °°
i 8y, \ @ ®
: e L
' : M
+ Model 258_____ !
Telephone: Main- (918) 438-1220 11440 East Pine Street

Sales - (800) 862-2875

Tuisa, Oklahoma 74116

Fax: (918) 437-7584 ‘ Doc No. 87A123 4/00

E-mail les@ti ‘ ; © 2000 TIME MARK CORPORATION
-maik: sales@time-mark.com :

Internet: http:/fwww.time-mark.com :rolnMpEo MA”ROK" TIME MARK is a division of S\> AEMT, Inc.




@' (o181 1N 3-Phase Monitor

READ ALL INSTRUCTIONS BEFORE INSTALLING, OPERATING OR SERVICING THIS DEVICE.
KEEP THIS DATA SHEET FOR FUTURE REFERENCE.

GENERAL SAFETY
POTENTIALLY HAZARDOUS VOLTAGES ARE PRESENT AT THE TERMINALS OF THE MODEL 258.

ALL ELECTRICAL POWER SHOULD BE REMOVED WHEN CONNECTING OR DISCONNECTING WIRING.
_THIS DEVICE SHOULD BE INSTALLED AND SERVICED BY QUALIFIED PERSONNEL.

Installation Instructions

WARNING
IN APPLICATIONS WHERE VOLTAGES IN EXCESS OF
300 VAC ARE TO BE MONITORED, BE CERTAIN TO
USE THE TIME MARK MODEL 51X120 8-PIN SOCKET,

- OR AN EQUIVALENT UL APPROVED 600 VAC RATED

INSTALLATION

Mount the 8-pin socket in a suitable enclosure. A NEMA-1
rated enclosure, designed for socket-mounted relays is
available from Time Mark Corporation.

Connect 3-phase power to terminals 3, 4, and 5 on the
socket. Phase rotation should be verified using a Time Mark
Model 108A or 108B Phase Sequence Detector.

Connect the load control wiring to the appropriate terminals
on the socket:

For motor control applications; use terminals 1 and 8.
For phase loss alarm applications; use terminals 1 and 2.

Insert the Model 258 into the socket and apply power. |f the
contact does not transfer (green light ON), check that all
phases are present, and of the correct voltage. If power is
correct, rotate the level adjustment counter-clockwise.

If the contact stili does not transfer, remove power and
reverse any two of the three phase wires at the socket (phase
rotation is reversed). Re-apply power. The contact should
transfer to provide a signal path between pins 1 and 8.

NOTE: When installing the Model 258 monitor in areas of high
humidity or contamination, it is recommended that the base area
and all exposed metal parts of the socket be coated liberally with
a good quality silicon grease, such as Dow Coming DC~4 or DC-
4X. Insert the unit into the socket and wipe off excess grease

" around the base. This will prevent the entrance of moisture and

other contaminates into the base and socket areas.

ADJUSTMENT SETTINGS

The following procedure will allow the Model 258 to be
adjusted to achieve a trip point just below the nominal phase-
to-phase voitage, where the unit is applied.

Rotate the adjustment control fully clockwise, or until the red
(TRIP) indicator illuminates.

Slowly rotate the adjustment control in a counter-clockwise
direction, just until the green (NORM) indicator illuminates.

At this point, the Model 258 is the most sensitive to irregular
power line conditions. If nuisance tripping occurs, turn the
control slightly further counter-clockwise.

A more accurate setting will require the use of a 3-phase
variac to lower the voltage to an exact measurable setting.
Time Mark also offers a factory set version of all models and
voltage ranges, for only a small additional charge.

TROUBLESHOOTING

Should the Model 258 Monitor fail to operate properly, check
that all three voltages are present, and are of the correct
voltage level and phase rotation (a Model 108A or 108B
Phase Sequence Detector should be used to verify phase
rotation). Check all fuses and verify that all wiring connections
are correct. If problems persist, contact your local Time Mark
Distributor, or the factory for assistance (Monday-Friday, 8 a.
m. to 5 p.m. CST).

MANUAL RESET VERSIONS

IF YOU DO NOT WISH TO USE A NORMALLY CLOSED
EXTERNAL RESET SWITCH ON THE MANUAL RESET

VERSION, YOU MUST JUMPER PINS 6 AND 7. Refer to
the Manual Reset 8-pin diagram.
—, — <23 __ =
2 3 aA 1 4@=== QOB
KX otk L|—oa7 ¢ 58— 2C
l—os Se=m @C
d 5 REMOTE
RESET

Automatic Reset
Manual Reset

WARRANTY

The Model 258 3-Phase Monitor is warranted to be free from
defects in materials and workmanship, and is covered by our
exclusive 5-year Unconditional Warranty. |f this device fails
to operate, for any reason, we will repair or replace it free, for
five years from the date of purchase. Contact the Time Mark
Sales department for further details.

Telephone: Main- (918) 438-1220
Sales - (800) 862-2875

Fax: (918) 437-7584
E-mail: sales@time-mark.com
Internet: http:/Awww.time-mark.com

$,

TIME MARK

CORPORATIOCHN

11440 East Pine Street
Tulsa, Oklahoma 74116

Doc No. 87A123 4/00
© 2000 TIME MARK CORPORATION

TIME MARK I a division of s}>> AEMT, Inc.




Installation Softstarters
and maintenance

' Type SSA
25 —-1125 HP

AC 1006.1

‘ ed by UL to ' —— S SR
Y ISO 9002

ABB Control Inc.




, General information
: . Power terminal information
Warranty policy

Power terminal wire range and tightening torque

480V 600V WIRE RANGE | TORQUE LBS/IN
SA030-48 | SA040-60 18 - #4 20
SA040-48 | SA050-60
SA050-48 | SA060-60 #1434 50
SA060-48 | SA075-60 ‘
SA075-48 | SA100-60 #14 - #1/0 50
SA100-48 | SA125-60 .
SA12548 | SAts0-60 | o 250keml 825
SA150-48 | SA20060 | )46 - 250kemil 325

SA200-48 | SA250-60
SA250-48 | SA300-60

thru thru (2)#2 - 600kemil 375
SA400-48 | SA500-60
SA500-48 | SA600-60

thru thru (8)4/0 - 600kemil 375
SA700-48 | SA800-60
SA800-48 | SA900-60 (4)4/0 - 600kemil 375
SA900-48 | SA1000-60 ) .
q SA1000-48 | SA1125-60 (4)300kcrml - 800kemil 500

ALL TERMINALS ARE FOR 75°C CU CABLES

Warranty policy

ABB watrrants its products to be free from defects in material
and/or workmanship for a period of one year from the date of
installation, to a maximum of 18 months from the date of
shipment as indicated by the unit’s date code. The Company
reserves the right to repair or replace any malfunctioning units
under warranty at their option. All warranty repairs must be
performed by the Company factory, or on site by factory
authorized service firms or personnel approved by the
Company.

Solid state controls have different operating characteristics
from those of electro-mechanical equipment. Because of these
differences and the wide variety of applications for solid state
controls, each application designer must verify that the solid
state equipment is acceptable for his application. in no event
will ABB be liable or responsible for indirect or consequential
damages resulting from the use or application of this
equipment. The diagrams and illustrations in‘this document are
included solely for illustrative purposes. Because of the
number of different applications, ABB can not be responsible
or liable for actual use based on the examples or diagrams.
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- Type SSA Softstarters
Installation & Maintenance
‘ Chapter 1 - Introduction

1.1 - General 1.3 — Receiving and unpacking

The Type SSA solid state reduced voltage starter is a six SCR Upon receipt of the product you should immediately do the
design which features a voltage/current ramp with an anti- following:

oscillation circuit for smooth load acceleration. The SCRs are * Carefully unpack the unit from the shipping carton and
sized to withstand starting currents of 500% for 60 seconds inspect it for shipping damage (if damaged, notify the freight

(compared with 350% for 30 seconds from other

carrier and file a claim within 15 days of receipt).

manufacturers). The Type SSA features smooth, stepless ramp e Verify that the model number on the unit matches your

control which reduces motor inrush current and excessive wear purchase order.

on the mechanical drive train components. In addition to having  « Confirm that the ratings sticker on the unit matches or is
easy to understand diagnostic lights, the Type SSA can be set greater than the motor's HP, current and voltage rating.

up for the ideal starting cycle. Starting torque, ramp time,
current limit, and decel control are standard adjustments on the
Type SSA. By adjusting the starting torque, ramp time and
current limit potentiometers, the starting electrical
characteristics of the motor can be matched to the mechanical
characteristics of the drive train for controlled acceleration of
the load. The Type SSA includes adjustable overload
protection (standard 100HP, optional < 100HP at 480V),
shorted SCR detection and phase loss detection. It is factory
wired for 120VAC control voltage (or 240VAC for 415 VAC and
380 VAC units). Auxiliary contacts and provisions for
interlocking are also included.

1Ii — Specifications and performance features

of load Three phase AC induction motor
AC Supply voltage 208, 240, 380, 415, 480 or 575 (VAC + 10%, 50/60 Hz line voltages)
HP ratings Up to 1125HP
Power circuit 6 SCRs

Line voltage PIV Ratings

SCR/Diode peak inverse 208 to 480 1200
Voltage 575 1500
Phase insensitivity Unit operates with any phase sequence
Cooling ‘Convection or fan cooling
Ambient operating Chassis units: 0° to 50°C (32° to 122°F)
Temperature Enclosed units: 0° to 40°C (32° to 104°F)

2 or 3 wire 120 VAC (customer supplied). On 380 and 415V units, the

Control . !
control voltage is 240VAC. CPTs are standard on enclosed units.
Starting torque 0 to 100%
Standard adjustments Starting ramp time 0 to 60 seconds
Current iimit 200% to 500%
Step down voltage 0 to 100%
Decel adjustments Deceleration ramp time 0 to 30 seconds
Stop level voltage 0 to 100%
Current trip Fixed 10 times FLA
Auxiliary contacts 3 Form C (N.O., N.C.) 5A @ 240V (1200VA maximum)
Overload capacity 115% continuous
: 500% 60 seconds unit rating
Appggvals UL Listed, Canadian UL '
&dovenoad Class 10, 600% = 20% for 10 sec. (adjustable) 100HP and above at 480V
[ introduction: 2 Installation: 3 Motor OLR protection: 4 Connections: 5 - 6 Adjust 7-8 Stait-up: 9 Diagrams; 10 - 12 ble ing: 13- 16 |
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Type SSA Softstarters
Installation & Maintenance

Chapter 2 — Installation

2.1 - Location

Proper location of the Type SSA is necessary to achieve
specified performance and normal operation lifetime. The Type
S8A should always be installed in an area where the following
conditions exist:
* Ambient operating temperature:
Chassis unit: 0 to 50°C (32 to 122°F)
Enclosed unit: 0 to 40°C (32 to 104°F)
* Protected from rain and moisture
* Humidity: 5 to 95% non-condensing
* Free from metallic particles, conductive dust and corrosive
gas
* Free from excessive vibration (below 0.5G)
* Open panel units must be mounted in the appropriate type of
enclosure. Enclosure size and type must be suitable to
dissipate heat generated by the soft starter. Contact factory.

2.2 — Initial unit inspection

Prior to installing, make a complete visual check of the unit for

damage in shipping and handling. Report damage immediately
before attempting to run unit. Check for loose mechanical
assemblies or broken wires which may have occurred during
transportation or installation. Loose electrical connections will
increase resistance and cause the unit to function improperly.
Prior to beginning the installation verify that the motor and the
unit are rated for the proper amperage and motor current.
Check the motor FLA to ensure that the nameplate rating of the
unit will handle this specific motor.

2.3 - Dimensions

Open panel units must be mounted in the appropriate type of
enclosure. Enclosure size and type must be suitable to
dissipate heat generated by the SCRs. Contact factory for
assistance in sizing enclosures.

2.4 — Warning

Do not service equipment with voltage
applied! Unit can be source of fatal
electrical shocks! To avoid shock
hazard, disconnect main power and
control power before working on the
unit. Warning labels must be attached
to terminals, enclosure and control
panel to meet local codes.

2.5 - Mounting and cleaning

When drilling or punching holes in the enclosure, cover the
electrical assembly to prevent metal filings from becoming
lodged in areas which can cause clearance reduction or
actually short out electronics. After work is complete,
thoroughly clean the area and re-inspect the unit for foreign
material. Make sure there is sufficient clearance (six inches) all
around the unit for cooling, wiring and maintenance purposes.
To maximize effective air flow and cooling, the unit must be
installed with its heat sink ribs oriented vertically and running
parallel to the mounting surface.

Warning: Remove all sources of power
before cleaning the unit.

In dirty or contaminated atmospheres the unit should be
cleaned on a regular basis to ensure proper cooling. Do not
use any chemicals to clean the unit. To remove surface dust,
use 80 to 100 psi clean dry compressed air only. A three inch
high quality dry paint brush is helpful to loosen up the dust
prior to using compressed air on the unit.

Unit HP/Voltage Dimensions ..

480V el 600V max':;;,’:, ame 208V | 240V 480V 600V H w [ b
SSA025 - SSA030 SSA030 — SSA040 42 10 15 30 40
SSA040- SSA050 SSA050 — SSA060 68 20 25 50 60 16.5{ 10 10
SSA060-—- SSA075 SSA075 - SSA100 104 30 40 75 100
SSA100- SSA125 SSA125 — SSA150 154 50 60 125 150 20 20 12.0
SSA150 SSA200 192 60 75 150 200 o7 20 115
SSA200 SSA250 248 75 100 200 250
SSA250- SSA300 SSA300 — SSA350 360 125 150 | 300 350
SSA350 SSA400 414 — — 350 400 295 | 20 11.5
SSA400 SSA500 480 150 200 400 500
SSA500—- SSA700 SSA600 — SSA800 840 300 350 700 800 45 33 12.75
SSA800 SSA900 960 350 400 800 900 33 33 15.25
SSA900- SSA1000 SSA1125 1250 450 500 1000 1125

urtroduction: 2 3 Motor OLR protection: 4 ) Conngctions: 5 - 6 Adjustments: 7 - 8 Start-up: 9 Diagrams: 10 - 12 Troubleshooting: 13 - 16 —I
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Type SSA Softstarters

Installation & Maintenance
Chapter 3 — Motor overload protection

3.1 — Thermal overload relay

The Type SSA provides motor overload protection using an
adjustable thermal overload relay. The standard Type SSA is
furnished with a Class 10 thermal overload. A Class 10
overload will trip after 600% current for 10 seconds or less.
Class 20 overload heater packs are also available. These
overloads will trip after 600% current for 20 seconds or less.

3.2 - Overload relay

The bimetallic ambient compensated overload relay has an
adjustable FLA range set by the dial. The overload relay wil
ultimately trip at 125% FLA for a 1.15 service factor motor, and
115% FLA for a 1.0 service factor motor. For 25 to 1000 Hp
see section 3.3.

3.3 — Class 10 OLR dial adjustment, 25 Hp

3.4 — Class 20 OLR dial adjustment,
100 Hp and larger

The FLA value for each position of the overload adjustment
dial Is shown on the model label. Refer to the label on the unit
for the current values corresponding to the A, B, C and D
letters. For motors having a 1.15 service factor, position the
FLA adjustment dial to correspond to the motor FLA rating.
Estimate the dial position when the motor FLA falls between
two letter values. For motors having a 1.0 service factor (or
IEC requirements), rotate the FLA dial as shown on Figure 3.1.

FACTQR TOR
&g B
|55i% b

Example of a 150 FLA setting
for model [abel rating as listec
showing position fof 1.0 or
1.15 setvice factor motors.

4

and larger , Figure 3.1 — FLA adjustable dial
Soft Overload Overload dial setting to actual FLA
starter relay 3.5 4.0 4.5 50 | 55 | 6.0} 6.5 . . i
SSA025 | TA25DUS.0 | 28.0 | 320 | 365 | 400] — 1 — | _ WARNING: To provide continued protection against fire
SSA030 | TA25DU6.5 — — | 360 | 40.0| 445) 48.0|52.5 or shock hazard, tpe complete overload relay
40 | TAZ5DUS.0 | 42.0 | 48.0 | 540 | 6001 — | — 1 — must be replaced if burnout of the heater
v element occurs. .
0_] TA25DUS.0 | 525 | 600} 675 | 750 — | — ] —
SSA060_| TA25DU5.0 | 56.0 | '64.0 | 725 | 800 — | — | —
SSAO76 |TADUSO | 84 | 96 | 108 | 120 — L — |~ 35— Manual/automatic reset
SSA100 | TA25DUS.0 105 | 120 135 | 150 | - | = | - ; n
SSA125 | TA25DUB.S ~ - 135 | 150 | 165 | 180] 105 The oyerload relay is factO(y set at “M” for manual reset
operation. The manual setting is recommended. However, for -
SSA150 | TA25DU5.0 140 1 160 | 180 1 200 | - — automatic reset operation, turn the reset adjustment dial
SSA200 | TA25DUS.0 | 175 | 200 | 225 | 250 | - | - | - marked A and M to the “A” position. To prevent automatic
SSA250 | TA25DU5.0 | 210 | 240 | 270 | 300 ) - | — | - restart on over-temperature or motor overload, two-wire control
SSA300 | TA25DUS.0 | 280 | 320 | 360 | 400 | - -1 = must be interlocked with the auxiliary contact so the start
$SA350 | TA25DU5.0 315 | 360 | 405 | 450 | - - - contact is removed on trip.
SSA400 | TA25DU5.0 | 350 | 400 | 450 | 500 | -~ - -
- SSA500 | TA25DU5.0 | 420 | 480 | 540 | 600 | — -1 - e s s .
SSA600 | TA2sDUS.0 | 525 | 600 | 675 | 7s0 | - | - | - 3.6 — Test for trip indication
SSA700 | TA25DU5.0 560 | 640 | 720 | 800 - - | = To test overload relay for trip indication when in manual reset,
SSA800 | TA25DUS.0 | 700 | 800 | 900 | 1000| - - | - activate the test trip button on the overload. An indicator flag
$5A900 | TA25DU5.0 | 840 | 960 | 1080 | 12001 - | — | .- appears when the ?evice trips and the LEDs on the display
SSA1000 | TA25DUS.0 | 640 | 960 | 1080 | 1200] - 1 indicate _“Overlgad. Push reset button on overload to clear the
fault. This test is recommended to ensure that the motor
protection is active. On major faults it is recommended that the
overload be checked or changed.
Llntroduc{ion: 2 Installation: 3 Motor OLR protection: 4 Connections: 5 - 6 ' __Adjustments: 7 - 8 Start-up: 9 Diagrams: 10 - 12 Troubleshooting: 13- 16|
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Type SSA Softstarters
Installation & Maintenance
Chapter 4 — Connections

4.1 — Power connections

Connect appropriate power lines to the unit input terminals
marked L1, L2, L3. Avoid routing power wires near the contro!
board. Connect the motor leads to the unit terminals marked
T1, T2, T3. Refer to NEC standards for wire length, sizing and
lug torque. Never interchange input and output connections to
the unit. This could cause excessive voltage in the control logic
circuit and may damage the unit. Note: Never connect power
factor correction capacitors on the load side of the unit. If
capacitors are located on the load side, serious damage to the
SCRs will oceur. The unit cannot be tested without a motor or
other test load connected to the load side of the unit. It may be
necessary to use a load bank to test the unit without a motor.
Note that line voltage will appear across the output terminals if
there is no motor or load connected to the unit. In areas where
lightning is a significant problem, station-type air gap lightning
arrestors should be considered and utilized on the input power
source.

Note: Some units may have the overload on the load side of
the starter.

L1e-{DISCONNECT 1

OR T2
L2+ circuUIT T3 MOTOR
L3.] BREAKER [ T3 /1

Figure 4.1 — Power Connections

4.1.1 - Grounding

Connect the ground cable to the ground terminal as labeied on
the unit. Refer to the National Electrical Code for the proper
ground wire sizing and be sure that the ground connector is
connected to earth ground.

4.2 — Control connections

4.2.1 — Control power connections

Separate 120VAC supply is required (240VAC on 380V and
415V models). The control voltage should be connected to pins
1 and 6 of TB1. This control voltage must be customer supplied
unless an optional control power transformer has been
supplied with the unit. On units below 75 HP, the TB1 terminal
block is located on the main control board.

1l2]3]4]5]686

120/240

4.2.2 — Two-wire connection

An alternate connection for unattended operation replaces
start/stop buttons by connecting a maintained contact closure
between pins 3 and 5 on TB1 (see Figure 4.3). When the
maintained contact is used for start/stop it is necessary to set
the overload relay to the manual reset position. This will
prevent a restart of the motor that would occur if the thermai
overload trips and then cools off (refer to Figure 4.3 for 120
VAC connections and interlocks).

Note: When two-wire connection method is used, the start

circuit must be interlocked to prevent automatic restart when
either of the two protective devices (overioad or thermostat)
reset. Thermostats always automatically reset on coo! down.

1 2 3 415 6

[ T

Start
Control
Power Contact

Control
Power -

Figure 4.3 — Two-wire connection

4.2.3 - Three-wire connection

For standard 3-wire controi connect 120VAC (or 240VAC for
415V and 380V units) to TB1 pins 1 and 6. Connect N.C.
(normally closed) stop button between pins 3 and 4 of TB1.
Connect N.O. (normally open) start button between pins 4 and
5 of terminal block TB1.

(See Figure 4.4)

1 2 3 415 6

L, 1 Lo
Stop  Start
Control

Power

Control
- Power

Figure 4.4 — Three-wire connection

4.2.4 Resetting faults :

To reset phase loss, overcurrent, or other faults, remove
control power for two seconds to clear the fault condition.
Check unit to ensure that the fault has been corrected before
reenergizing unit. An external reset can be accomplished by

120/240 sending a closed signal to terminals 1 and 2 on TB5. -
See Control Connections ' ’
Figure 4.2
| Introduction: 2 I ion: 3 Motor OLR protection: 4 Ci ions: 5 - 6 s:7-8 Start-up: 9 Diagrams: 10 - 12 Troubleshooting: 13- 16 |
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4.2.5 - Relay contacts

All the relay contacts are FORM C common, normal open,
normal closed. ABB recommends fusing all contacts with

nal fuses. TB2 is the terminal block for all external
!Cts. Refer to Figure 4.5. Each contact is explained in the
following sections.

1 2 3 4 5 617189 ¢10]11]12
C NO NC| C NO NC| C NO NC | NO
Programmable Run Shunt Trip Fault
Relay Relay Relay Signal
Figure 4.5 -TB4
ON OFF

Not used

Run contact for decel
Start/Stop

Decel control

Ramp enable
Up-to-speed enable

T

Fault enable

— Run contacts

ary N.O. and N.C. FORM C contacts are available on
TB2. These contacts are rated 5 amps, 240 VAC maximum

(1200 VA maximum) for external use. Auxiliary contacts on the
control board energize (change state) when the start command

is given and de-energize (change back) when stop or fault
condition occurs. In decel mode, the run contact can be
modified to drop out at the stop command or can stay latched
until the end of the decel command. Dip switch 5 is on and dip
switch 6 is off for normal start/stop mode. To keep the run
contact latched until the end of decel, turn dip switch 6 on and
dip switch 5 off.

.

4.2.7 - Programmable relay

The SSA also includes a programmable relay on TB4. The
relay is rated for 240 VAC, 5A, 1200VA. The relay responds to
either a fault condition or an up-to-speed condition. For the
relay to act as a fault relay, turn dip switch 1 on and dip switch
2 off (Factory Setting). For an up-to-speed contact turn dip
switch 1 off and dip switch 2 on. In the up-to-speed mode, the
programmable relay can be used to control a bypass contactor

4.2.8 — Emergency shunt trip relay

The shunt trip relay at TB4 on the main circuit board will also
activate when a shunt trip signal is received. This relay is rated
for 240VAC, 5 Amps, 1200VA. This relay can be used in your
external shunt trip circuit. Check inrush rating on shunt trip
breaker. This relay is not programmable. This relay only

" operates if current is flowing in an off condition.

4.2.9 - Fault signal (solid state)

Optical AC switch triac driver that is used for fault indication.
This signal energizes with the fault LED, 50 mA maximum
output.

Motor OLR p ion: 4 C i 5-6.

Adjustr 7-8

Start-up: 9 Dit 10-12 Troubleshooting: 13 - 16 ]

] Introduction: 2 - ! jon: 3
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Type SSA Softstarters
Installation & Maintenance
Chapter 5 — Adjustments

AC 1006.1 — 10/98

5.1 — Introduction

It is best to operate the motor at its full load starting condition
to achieve the proper time, torque and ramp settings. Note that
the potentiometers have a turning range of 3/4 revolution.
Forcing the potentiometer beyond this range will damage the
unit. Initial settings are set to accommodate most motor
conditions. TRY INITIAL SETTINGS FIRST.

5.1.1 — Initial settings (factory set)

Starting Voltage = 60% of line voltage
Ramp Time = 10 seconds
Current Limit = 350% of unit full load amps

i ACCEL AD:liUSTMENTS i

START RAMP CURRENT
VOLTAGE TIME LIMIT
STEP STOP DECEL
DOWN VOLTAGE TIME
DECEL ADJUSTMENTS

« DECEL MUST BE ENABLED -

5.2 - Acceleration adjustments

The unit is set at the factory with typical starting characteristics

that perform well in most applications. When the system is
ready to start, try the initial unit settings. If the motor does not
come up to speed, increase the current limit setting. If the
motor does not start to turn as soon as desired, raise the
starting torque adjustment. The unit has three accel
adjustments. Adjustment description and procedures are
described as follows:

5.2.1 — Starting voltage adjustment/rotation

check
Turn dip switch 3 to the OFF position, disabling the ramp
function, to allow starting voltage adjustment. Starting voltage
adjustment changes the initial starting voltage level to the
motor. This voltage level is adjustable from 0 to 100% of line
voltage. Start voltage is increased by rotating the start voltage
potentiometer clockwise. ’

5.2.2 — Ramp time adjustment

Ramp time adjustment changes the amount of time it takes to
reach the current limit point or full voltage if the current limit
point was not reached. Acceleration time (ramp) can be
increased by rotating the ramp potentiometer in a clockwise

_ direction. The ramp time adjustment is made after the starting
torque has been set. Set the ramp time potentiometer by

_slowly rotating it until the desired ramp time is reached. The
unit should be stopped and restarted to see if the desired

acceleration time has been achieved.

Note: Refer to your motor manual for the maximum number of
starts allowed by the manufacturer and do not exceed the
recommended number.

5.2.3 — Current limit adjustment

Current limit adjustment is factory set for 350% of the unit's
rating. The range of adjustment is 200% to 500%. The main
function of current limit is to cap the peak current. It may also
be used to extend the ramping time if desired. The interaction
between the voltage ramp and the current limit will allow the

TORQUE
VOLTAGE
100% ACCELERATION MODE _:
[ -
rd
rd
4
rd
rd
= ,
CURRENT LIMIT

STARTING
TORQUE
LEVEL

TIME

|¢———————— ACCELERATION _______
RAMP TIME

Figure 5.2 — Ramp characteristics

soft start to ramp the motor until the maximum current is
reached and the current limit will hold the current at that level.
Current limit must be set high enough to allow the motor to
reach full speed. The factory setting of 350% is a good starting
point. Caution should be taken not to set the current limit too
low on variable starting loads as this will cause the motor to
stall and eventually-cause the system overloads to trip. Note: if
the motor does stall, refer to the motor manufacturer for the
proper cooling time. )

5.3 — Deceleration adjustments

The soft starter is shipped from the factory with the decel
feature disabled. Turn off dip switch 4 to enable decel control
feature. (See page 6 for dip switch drawing.)

L Introduction: 2 [/ ion: 3 Motor OLR protection: 4

Adjustments: 7 - 8 Start-up: 9 Diagrams: 10- 12 Troubleshooting: 13 - 16
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5.3.1 — Deceleration control
(pumping application)
cel extends the stopping time on loads that stop too quickly
gwill provide smooth deceleration
the load stops. Three adjustments
optimize the deceleration curve to
meet the most demanding 100%
requirements.

ACCELERATION RUNNING MODE DECELERATION
MODE ® 4 MODE

¢ The step down voltage
adjustment eliminates the dead
band in the deceleration mode
that is experienced while the

1

w
voltage drops to a level where =) g
the motor deceleration is E o ST\IIE\IT\I
responsive to decreased e ) 1 VSSTAGE
voltage. This feature allows for STARTING LEVEL :
an instantaneous drop in TORQUE STOP
voltage when deceleration is LEVEL l VOLTAGE !
initiated. iy LEVEL
" s where the daceleration T < ACGELERATION — |e- oEceLERATION
voltage drops to zero.
¢ The deceleration ramp time is
adjustable from 0 to 30 seconds and adjusts the time it
takes to reach the stop voltage level set point. S'f‘;%'g-r' ® e e PLHOASE
] SHORTED OVER S8
5.3.2 — Adjustments SCR  CURRENT o2
1. Verify that the soft start adjustments are made as spEED . . TEMP
recommended in Section 5.2. ®
~ POWER OVER
2. Verify that the deceleration board settings are set as listed RUN FAULT LOAD
below. Try factory settings before adjusting. ACCEL ADJUSTMENTS
s Step down — 70% voltage ’ @ @

* Decel time — 10 seconds

‘ Stop voltage — 20% voltage : VOLEAGE TIEE CULﬁhﬁl NT

3. Apply power and adjust the soft start before modifying the STEP STOP “DECEL
deceleration adjustments. Both acceleration and deceleration DOWN VOLTAGE TIME
adjustments shouid be made under normal load conditions. DECEL ADJUSTMENTS

+ DECEL MUST BE ENABLED »

Softstarter operator panel

86/0L ~ 1'9001 OV
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Type SSA Softstarters
Installation & Maintenance

Chapter 6 — Startup

6.1 ~ Start-up check list

Supply voltage matches the rated supply voltage of the
unit.

Horsepower and current ratings of the motor and unit
match or the unit has a higher rating.

Initial ramp time and torque adjustments have been
checked.

Power lines are attached to the unit input terminals
marked L1, L2 and L3.

Motor leads are connected to the unit load terminals
marked T1, T2, and T3.

Appropriate control power is applied and/or control
connections have been made.

The motor area and equipment are clear of people and
parts before start-up. ’

The thermal overload is set to motor rating.

6.2 — Sequence of operation

First, check all power connections on the unit with all power
removed; second, apply control power and check that the

“Power On” LED comes on. Apply three phase power to the
unit. The motor should run only when the start command is

applied.

Apply start command. The “Run” LED should light up and the
motor should begin to accelerate. When the motor reaches full
speed, the “At Speed” LED comes on. If the motor decelerates
or stops during the acceleration period, hit the stop button
immediately and open the disconnect line.

4~ CURRENT . —»> |

RUN CURRENT

TIME

\{

Figure 6.1 — Sequence of Operation

L Introduction: 2 I ion: 3 Motor OLR protaction: 4 Connections: 5 - 6

ts:7 -8

Stanl-up: 9

Diagrams: 10 - 12

Troubleshooting:. 13 - 16




Type SSA Softstarters

Installation & Maintenance
Chapter 7 — Diagram

7.1 —= LED functions

The unit has 10 LEDs on the status display.

SHUNTe @ ® @ PHASE

SHORTED Over 0SS
SCR CURRENT o

OVER
Q@ @
[ ]
OVER

TEMP
OV}QEH RUN  FAULT QVER

LED

STATUS

ACCELADiUSTMENTS i
VOL}AGE IEE LIMIT

STEP STOP DECEL
DOWN VOLTAGE TIME

DECEL ADJUSTMENTS
+ DECEL MUST BE ENABLED *

Green

Power On

Indicates control power is present

Run

Indicates the unit is accelerating after acknowledging the
start command.

At Speed

Indicates the unit is running.

Yellow

Over Temperature

This LED indicates the motor starter has tripped due to
over temperature.

Overload

Indicates the starter's motor overload has tripped. The
overload must be reset before the fault can be cleared.

Phase Loss

This LED indicates that one of the incoming phases were
lost while the motor was running.

Shorted SCR

Indicates a shorted SCR was detected in the unit. Refer to
8.2 for checking SCRs. This fault will prevent a start
command.

Red

Fault

This is a general indication of a fault occurring in the
system. This LED illuminates when another yellow LED
comes on to indicate the type of fauit.

Overcurrent

Indicates the unit experisnced approximately ten times the
FLA (Full Load Amps) and has shut down from a load
failure of some type such as a phase to ground failure or a
phase to phase short. The overcurrent trip is fixed at 10
times full load motor current and is not adjustable. Check
for load faults before a restart. Verify SCRs are not
damaged from the fault before restart.

Shunt Trip

_{ the unit without repairing the power poles.

Indicates the starter has two or more power poles shorted
and is passing current to the motor while in the off mode.
For positive motor protection the “Shunt Trip” relay on the
main circuit board must be interlocked with a shunt trip
breaker or contactor in front of the unit. Do not re-power

Motor OLR p.

7—-8 Stan-up: 9 Diagrams: 10 ~ 12 Troubleshooting: 13— 16 |
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- AC 1006.1 — 10/98

7.2 - Wiring diagram — 25 to 75HP @480V

INCOMING LINES

L

CIRCUIT
PROTECTIVE DEVICE
(IF SPECIFIED)
Q Q L4
T T L
Lo
| l | (D SHOP TO CONNECT PER
VOLTAGE SPECIFIED
o Dl g
vl
) | | CHFU CHRUG)
] | | H1 H2 H3 H4
: : : < OXFU AL oot
o~ =TV Y § Y1
TN & L
| I | -
¥ 28 138 WHEN oL T SOFT
SOFT SPECIFIED g P2 STARTER
STARTER S o1 AR SHUNY
BLK PROG. RUN SHUNTTR!PFAULT
3-20HP 480V ¥ I —_— RELAY RELAY RELAY giana
5-25HP 600V EXTERNAL
: L19 L29 L3 T84 [1'1’_% m ’1'1:—% T
| ala]| [1lalalelalel [s[alalelslalzleispole]
| =B ] |
|
™ T29 T3 | TJ‘Q T3
L
e ONLY REQUIRED
START
L stop O FOR NEMA 1
-=F1-- — UNITS WITHOUT
sagem e [FATEE
WITHOUT BYPASS 'f bé o I 1
25-75HP 480V e T20 T | FAN
30-100HP 600V o i Do :
OL L9 L2o L3¢ | e m e m S —— == — T =55
1845 oS k/ /;GV : ! B:F‘ !
1213 2}y L \M ch) : ANSAZ |
1 Ttk xt 1 1 = B -
o-~_o{0e] k [ BR c '
3 3 ’3 | rkys . :A1OA2 ;
b - i — A e e e e e e e e e e e e e ——— o — o — ——
_T T— ONLY REQUIRED WHEN
SOFT BYPASS IS SPECIFIED
STARTER
rTTTT T T W o~ T T T 1
1[2]3[4[318. !
[ TO TO |
| CCT ifv CCT
' PERMISSIVE INTERLOCK !
T1 T2e T3 | |
! HAND A AUTO !
AND
™17 FORBYPASS OPERATION | ! ‘f | ' |
— ™6 SETDIP SWITCHES 1 &2 [ X oo | : |
m— |5 AS SHOWN | 2428 :
m—— |4 SWITCH LOCATED ON ] :ﬁ —_
m— |3 MAIN CONTROL BOARD ‘ R B S 7
- 5 | [
—m |1 Ve T S o T~ - Jd
ON OFF CONNECTION DIAGRAM FOR HOA

4 SHUNT TRIP RELAY PROVIDED ONLY FOR
25-75HP 480V & 30-100HP 600V SOFT STARTERS.

LEGEND

cCcT

CONTROL CIRCUIT TRANSFORMER

CHFU | CCT PRIMARY FUSE

CXFU

CCT SECONDARY FUSE

B BYPASS CONTACTOR

BR |BYPASS CONTROL RELAY, (31)

OL  |OVERLOAD RELAY

13 | CONN POINT ON DEVICE WITH NUMBER

¥ |REMOTE DEVICE

[Z] CONN POINT AT TERMINAL BLOCK

NOTES

1. ALL CONTROL WIRING TO BE 18GA.
COLOR OF CONTROL WIRE SHALL BE
PER VOLTAGE OF CONTACTOR COILS:

RED - ALL AC VOLTAGES
WHITE MAY BE USED ON THE
GROUNDED SIDE OF THE AC
CIRCUIT IF SPECIFIED.

BLUE - ALL DC VOLTAGES

2. ALL DEVICES ARE SHOWN DE-ENERGIZED.

3. DO NOT USE SELECTOR SWITCHES WITH
AUTO-RESET OVERLOAD RELAYS

[ introduction: 2 : 3

Motor OLR protection: 4

Connections: 5 - 6 Adjustments: 7 - 8 Start-up: ¢ Diagrams: 10 - 12 Troubleshooting: 13- 16 |
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7.3 - Wiring diagram — 100HP and larger @480V
. INCOMING LINES
159

CIRCUIT
PROTECTIVE DEVICE

Rl

({F SPECIFIED)
9 o °
T ¥ Ll
o
I | } () SHOP TO CONNECT PER
VOLTAGE SPECIFIED
| | ’ I @ cCHFU NOT REQUIRED
| | } FOR 45VA CCT
Vo) CHFU ®@ CHFU®)
OL Li¢ L2¢ L3¢ 4 H2 M3 He
u: :n R ccT
L2 2 T-o—2Y g
i, L‘; L
7 WHEN oL TB4 SOFT
——T_ T- SPECIFIED -2 GYEL' % STARTER
BLK il PROG. RUN SHUNT TRIPFAULT
e AL RELAY RELAY RELAY Si L
SOFT EXTERNAL é ‘\
STARTER - by T T T
3(4] [iTa]al4l3lel [1falafalsalzlglaoflal
| [
PERMISSIVE INTERLOCK :
ONLY REQUIRED
START
FOR NEMA 1
SToP - UNITS WITHOUT
2 1 14 13 . BYPASS
I"‘ - - A
® Kons
—_— e e e e e e e e e e . - —— = _________.E:::___-_'l |
1
| /vy
| BR B |
od b
T — O
T T T TONOYREQUIREDWHEN T~~~ T T T T T T T T T T T T oo
BYPASS IS SPECIFIED
F-- - - - T oo T T T T !
; 13]3[4]¢
! TO : TO |
I CCT CCT |
{ PERMISSIVE INTERLOCK :
, OFF
= |7 FORBYPASS OPERATION | HAND AUTO !
= 5 SETDIP SWITCHES 1 &2 ' !
: i I
4 AS SHOWN 24 e
3 SWITCH LOCATED ON | |
= |> MAIN CONTROL BOARD ! -, |
g | )
ON OFF T T T TCONNECTIONDIAGRAM FORHOA
NOTES :
(EGEND 1. COLOR OF CONTROL WIRE SHALL BE
PER VOLTAGE OF CONTACTOR COILS:
CCT__|CONTROL CIRCUIT TRANSFORMER RED - ALL AC VOLTAGES }
CHFU _ICCT PRIMARY FUSE WHITE MAY BE USED ON THE
CXFU [CCT SECONDARY FUSE GROUNDED SIDE QF THE AC
B__[BYPASS CONTACTOR CIRCUIT IF SPECIFIED.
BR__|BYPASS CONTROL RELAY, (31) BLUE - ALL DC VOLTAGES
OL _|OVERLOAD RELAY
©13 [CONN POINT ON DEVICE WITH NUMBER 2. ALL DEVICES ARE SHOWN DE-ENERGIZED.
. * REMOTE DEVICE .
- & |CONN POINT AT TERMINAL BLOCK 3. DO NOT USE SELECTOR SWITCHES WITH

AUTO-RESET OVERLOAD RELAYS

3 Motor OLR protection: 4

Connacti 5-6

Adjustments: 7 - 8  Starnt-up: 8 Diagrams: 10 - 12

Troublashooting: 13 - 16

10
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Type SSA Softstarters
N Installation & Maintenance
' Chapter 8 — Troubleshooting

8.1 — Failure analysis

Possible LED

Problem Display Possible Causes Solution
Short circuit between line inputs | Locate and remove short
One of the main fuses
blows or circuit breaker Fault and Shunt Trip ggm?v)e pov:er and test
opens when the power is LEDs: ON ' R(s). Refer to section
applied - | Faulty SCR(s) 8.2 for SCR testing
procedure
Short circuit or ground fault in Locate and remove short
motor or cabling or ground
Repair cause of phase
Phase loss loss
Branch circuit protection not Verify correct sizing of
Fault and correctly sized branch circuit protection .
One of the main fuses E)élgl'sgugilnt Remove power and test
blows or circuit breaker : Faulty SCR(s) SCR(s). Refer to section
opens when start command Fault and Phase 8.2 for SCR testing
is given Loss procedure
LEDs: ON . . . Correct problem with
' Single phase incoming power incoming power
Remove power and
‘ replace main circuit
Faulty main circuit board board. Refer to section
8.4 for board replacement
procedure
Overload improperly adjusted Adjust O.L.
Excessive load on motor Lighten load on motor
Motor overload trips during Fault and Overload i - Increase current limit set
start v LEDs: ON Current limit set too low point
Readjust starting
Incorrect start adjustment parameters.

Refer to Chapter 5

Excessive load on motor

Motor overload trips during Fault and Overload (measure motor current at full Lighten load on motor
run LEDs: ON speed)
Overload improperly adjusted Readjust overload

If fans have power,
remove power and
replace fan(s). If fans do
not have power, find
cause of loss of power

Fan(s) not functioning

and repair
Remove power and clean )
. . . heatsink with high
Fault and Over Heatsink coated with dirt pressure air (80-100 PSI
Thermostat trips during run .| Temp max clean and dry air)
LEDs: ON -
Verify that running
Over-current on unit current does not exceed
unit rating.
Environment temperature over Place unit in environment
& 120F (ambient temperature for temperature less than
2 panel version) or over 104F 120F for panel version or
L (ambient temperature for less than 104F for
g enciosed version) enclosed version
g )
(:() L Introd ;'10:2 l ion: 3 Motor OLR protaction: 4 Connections: 5 - 6 Adjl is: 7 -8 Start-up: 9 Diagrams: 10 - 12 Troubleshooting: 13 - 16
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8.1 - Failure analysis

‘ Problem

Possible LED

‘Motor will not start

Displays Possible Reasons Solution
No control voltage applied to | Apply control voltage to TB1 pins 1and 6 on
logic board control board
All LEDs: OFF Control power transformer Remove power and replace control power

Power On LED:

OFF
Start LED: OFF

Fault and Phase
Loss
LEDs: ON

Fault and Shorted
SCR
LEDs: ON

failure or CPT fuse failure

transformer or CPT fuse

Start circuit wired incorrectly

Remove power and correct start circuit wiring

No start command

| Apply start command

No 3 phase line voltage

Apply 3 phase line voltage to unit

Failure of main circuit board

Replace main circuit board

Faulty control logic

Remove power and repair control logic

Faulty control logic

Check logic board for faults and replace blown
fuses

Shorted SCR in starter

Refer to section 8.2 for SCR testing procedure and
replace faulty (shorted) SCR(s)

Faulty motor

Check motor and motor connections

Motor Fault and Phase Faulty SCR(s) Remove power, perform SCR device checks
wbra}es/ Motor tg%s . ON Faulty gate/cathode on Refer to section 8.2 for SCR testing procedure and
rows S: SCR(s) replace faulty (shorted) SCR(s)
Faulty main circuit board Replace main circuit board
Faulty motor/wiring Troubleshoot and repair
Erfgglr:ﬁcl:);d motor Fautt and Phase '
. Loss Faulty wiring Troubleshoot and repair/replace wiring
currents during start LEDs: ON .
or run mode s in cireui in circui
Faulty main circuit board Replace main circuit board
Warning: This is a serious fault condition. Ensure that the fault condition is
cleared on the load before attempting to restart the motor.
Motor stopped Fault and
during run Overaurrent Load Remove power and repair
LEDs: ON shorted/grounded/faulted
Faulty main circuit board Replace main circuitjboard
Control circuit fuses : Short in control circuit Remove power, locate and remove short
blow after control Alt LEDs: OFF

power is applied

Wrong control voltage

Apply correct voltage to logic board

Introduction: 2

Installation: 3

Motor OLR protection: 4

Connactions: 5 - 6 Adj 7-

8

Start-up: 8

Troubleshooting: 13- 16 |

14

Diagrams: 10 - 12
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8.2 — SCR testing procedure

Remove line power and coentrol power from the unit and lock
out. Disconnect any two motor load leads and any two line
leads. Disconnect SCR connections to main circuit board J1, J2
and J3. Note the type of color coding of the wires connected to
J1, J2 and J3. ABB uses two possible configurations. Both
configurations have 4 wires going to each plug. The first
configuration consists of 4 wires color coded black, yellow, grey
and white. The second configuration consists of 4 wires color
coded red, white, red, white.

The testing procedure for SCRs is comprised of two separate
tests. The first one tests the anode to cathode integrity of the
SCR by performing the following ochm checks:

e | 1ivs [ g e o
L2 LUG | T2 LUG 'G;éoaéecf);fr;?n Less ;Tm?:mK
L3LUG | TaLug | CGreaterthan | Less than 10K

The second tests the gate to cathode integrity of the
SCR. Place the leads of an ohm meter into the -
receptacle that was unplugged from the main circuit
board. Ohm the palr of wires on one end of the plug.
Then ohm the pair of wires on the other end of the piug.
The chart below indicates good versus bad readings.

For wire that is color coded black, yellow, grey and white:

"+ LEAD - LEAD GOOD BAD
: Less than 5 or
BLACK veLLow |BetweenSand | oo ier g0
90 ohms
ohms
Less than 5 or
GREY wHiTe | BetweenSand | oo ier than 90
90 ohms
ohms
For wire that is color coded red, white, red and white:
+ LEAD - LEAD GOOD BAD
. Less than 5 or
RED WHITE | BetweenSand | oo ier than 90
90 ohms
ohms
Less than 5 or
RED WHITE Between 5 and greater than 90

90 ohms ohms

Note: If any of the above readings are out of specmcatlons
replace the faulty SCR.

8.3 — Replacing SCR devices
Two types of SCRs are used in ABB SSA Series depending on

8.3.1 — Changing an isolated SCR

-+ Remove both line and control power from unit, tag and
lock out.

WARNING: Failure to remove both.line and control power
: before startmg this procedure may cause
personal injury or death.

+ Label location of wires connected to the SCR.

* Remove mounting screws, lugs and associated wiring
from the existing SCR.

* Make sure the surface to which the power module
mounts is clean and free from dirt, nicks and scratches.

* Apply thermal grease uniformly along the grooved area.
Spread the grease thinly (3 mil thick) to completely cover
the base of the power module and minimize air pockets.
Grease must be free of contamination.

* Replace the screws and tighten down firmly. The
following chart shows recommended torque values for
various SCRs. -

VOLTAGE HP | MOUNTING SCREW | BUSBAR AND POWER LUG
208 VAG 1-10 26 Ibs/in
208VAC | 15-20 44 bsfin
240 VAC 1-15 26 Ibs/in
240vAC | 20-25 44 1bs/in
380 VAC 1-25 26 Ibs/in
380VAC | 30-40 at loalin 44 Ibsfin
415 VAC 1-25 26.1bs/in
415VAC ] 30-40 44 Ibsfin
480 VAC 1-130 26 Ibs/in
480VAC | 4050 44 ibsfin
575 VAG 1-40 26 Ibs/in
575VAC | 50-75 44 bs/in

* Reconnect all busbars, lugs, and wires. Check to make
sure gate and cathode are wired correctly. Use the
following chart to verify wiring of J1, J2, and J3:

+ After verifying that all wmng is correctly connected test

the SCR.
“E’;'ﬁg‘rdcgf:: DESTINATION
Pin 1 Load Gate
Pin 2 Load Cathode (Output Load Lug)
Pin 5 ~ Line Gate
Pin 6 Line Cathode (Input Line Lug)

BUSBAR CONNECTION
AC CONi\IECTION

ﬂ__f 3 'l_llzﬁlL_l' 111\

@

g the horsepower/amperage rating of the unit. Isolated SCRs are

7 used in smaller units and “hockey puck” type SCRs are used in - - N

2 larger units. Isolated SCR Configuration

g . ’

2 Motor OLR protection: 4 Adjustments: 7 - 8 Start-up: 9 Troubleshooting: 13 - 16 ]

& |__Introduction: 2 : 3

Connections: 5 -6

Diagrams: 10 - 12
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8.3.2 — Changing a hockey puck type SCR Main Ciroutt
» Remove both line and control power from unit, tag and Board Pin# DESTINATION
lock out.
‘ WARNING: Failure to remove both line and Pin 1 Load Gate
/ control power before starting this procedure may :
cause personal injury or death. Pin 2 Load Cathode (Qutput Load Lug)
» ABB uses two types of clamps with gauges for reading Pin 5 Line Gate
the amount of force on the device. The first type of force - - -
gauge uses a spin washer. When the proper force is Ping Line Cathode (Input Line Lug)

applied, the washer will be free to spin. The second type
of gauge uses a step indicator on the end of the lever.
Before proceeding, note the type of clamp used and, if . . . . .

the clamp has a step indicator, document the position of ~ 8+4 — Replacing printed circuit boards.

the indicator before removing the clamp to facilitate The printed circuit boards are not intended to be field repaired.
proper mounting of the new SCR device. If the board is faulty, the entire board should be replaced using
the following procedure:

. o + Remove three phase power and control power from the
Remove any lugs, snubbers, printed circuit boards (refer unit and lock out.

to section 8.4) and associated wiring that may get in the . : :
way of reaching the faulty SCR. Document the location Remove plugs anc-i tag plugs W't_h connector ngrnbers..
and wiring of all parts before removing them to facilitate » Remove control wires from terminals and tag wires with
the re-installation of the devices later. terminal numbers.

* Note the settings of all potentiometers and dip switches

Label location of wires connected to the SCR.

Document the position of the indicator on the SCR

clamp. Then remove the top clamp holding the SCR * Remove mounting screws.
stack together. Remove the top heatsink. Use extreme * Remove old printed circuit board.
caution when handling the heat sink so it does not + Mount new printed circuit board.
become dented or damaged. ‘ .
*R the faulty SCR device, noting the direction in. " Install mounting sorows.
emove LT~ ' + Set the potentiometers and dip switches on the new
which the SCR is oriented. The new SCR puck must be - board topthe same positions as on the old board (if
inserted in the same direction. applicable).
= Make sure the SCR mounting surface, tools, and hands * Install control wires from terminals and tag wires with
. are clean and free from dint, nicks, and scratches. Do not terminal numbers.
sand or scrape SCR mounting surface. If necessary, « Install plugs.

super.fine Scotch Brite pads can be used to clean the

heatsink before installing the new SCR. * Apply power to the unit and test.

Apply a thin (3 mil thick) layer of thermal grease
uniformly along both sides of the SCR. Spread the
grease to cover the entire surface of both sides of the
SCR in a manner that minimizes air pockets. The grease
must be free of contamination.

Locate the centering pin in the bottom and top of the
heatsink and center it in the SCR hole (making sure that
the SCR is pointed in the same direction as the SCR that
was removed in step 6). Locate the centering pin in the
top heatsink and center it in the SCR hole. Caution: If
center pin is not placed correctly it will damage the
SCR and the heat sink. Hand tighten the clamps evenly
so that the same number of threads appear at both ends
of the U-clamp. Tighten the clamp 1/4 turn at a time
alternating sides of the U-clamp untit the correct force is
reached. Check the gauge or spin washer every time the
clamp nuts are tightened 1/4 turn to ensure that the SCR
is not over torqued. The gauge reading should be similar

to the initial reading taken in step 2. If the clamp uses the

spin washer gauge, verify that the washer spins freely
after clamping. Once proper force is reached make sure
that the SCR pucks are securely held between the
heatsinks and aligned evenly.

* Replace any lugs, MOVs, snubbers, power straps,
printed circuit boards and associated wiring that was
‘ removed in step 4. Use the following chart to verify wiring
of J5, J6 and J7:

« After verifying that all wiring is correctly connected, test
the SCR and then test the unit.

86/01 — 1°9001
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INSTRUCTIONS FOR
MM1410-1414 RTD INPUT
LATCHING SINGLE ALARM TRIPS

FUNCTION

The MM1410-1414 modules are RTD input limit alarms that provide a
DPDT relay closure when the input signal exceeds a preset level. The
unit can be supplied to alarm on increasing or decreasing signals.

Once the alarm limit has been reached the relay latches and power
must be momentarily interrupted to the module to reset the relay.
(The input must also be below the alarm level).

DESCRIPTION -

The limit alarm modules monitor an input and trip a latching relay
when the input exceeds the preset value.

Normal operation has the relay energized and it de-—energizes for an
alarm condition. This provides an alarm condition for loss of power
to the alarm. A two-color LED indicates alarm status, green for
normal, and red for alarm.

‘ MODEL NUMBERS

Five styles of setpoint controls are available for the alarms. These A/Q/
are listed below by model number: }

MM1410 RTD Input Single Alarm (25 Turn Screwdriver Adjust) V{/l) ']
MM1411 RTD Input Single Alarm (Dial-Single Turn)

MM1412 RTD Input Single Alarm (Remote Pot Setpoint) qm q,
MM1413 RTD Input Single Alarm (0 to 1V DC Programmed)

MM1414 RTD Input Single Alarm (Dial-Ten Turn Precision)

OPTIONS , o0 oH mS

The following options are available for the alarms. - O
H/L H = High Alarm. Alarm occurs on an increasing signal. ) ,3 go L
L = Low Alarm. Alarm occurs on a decreasing signal.
Specify H or L. (H supplied if not specified) )5 9-» l()o C/

R Reverse sense. Normal condition for the relay is energized.

o o
It de-energizes for an alarm condition. Option R reverses % v} o
this logic. l?/

2915 PARKWAY ST
LAKELAND, FL 33811 @ USA

800-234-1343
j$27" TBL:941-647-2000 FAX: 941-644.5318

©1992 by WILKERSON INSTRUMENT CO., INC.

71
N b’ll///j -
= 1996 by WILKERSON INSTRUMENT CO., INC.
356 | |
|00




2000 ohm 0.2mA
Deadband Latching. Interrupt power to reset
Setpoint 0 to 1007 of span
Response Time 100 msec
Temperature Stability +0.047 of span per deg C
Common Mode Rejection : 120db, DC to 60Hz
Temperature, Operating 0 deg C to 60 deg C

32 deg F to 140 deg F
Relay DPDT, 5A contacts
Power 115V +10%Z, 50 or 60Hz

230V, 50 or 60Hz available
_ 12V and 24V DC available
Option V “open collector NPN transistor
sinks 100mA from 30V max extermal supply
Internal 16V unregulated supply, 50mA max provided |
Option T 0 to 1V, 2mA max

MOUNTING

MM1410, MM1411l and MM1414 are designed to plug into a standard ll-pin

relay socket. MM1412 and MM1413, and all modules with T option, !

require a 20-pin socket. Part number MPOll is an l1-pin socket

suitable for mounting on a flat surface or in a piece of PVC track.-

Part number MP020 is a 20-pin socket suitable for mounting on a flat
‘ surface.

WARRANTY

For any warranty repailr or return, please contact the factory at
1-800-234-1343.
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14.0
15.0
16.0
17.0
18.0
19.0

20.0
21.0
22.0
® .
24.0
25.0
26.0
27.0
28.0
29.0

30.0
31.0
32.0
33.0
34.0
35.0
36.0
37.0
38.0
39.0

40.0
41.0
42.0
43.0
44.0
45.0
46.0
‘l' 47.0
48.0

49.0

R (@)

100.000
100.391
100.781
101.172
101.562
101.953
102.343
102.733
103.123
103.513

103.903
104.292
104.682
105.071
105.460
105.849
106.238
106.627
107.016
107.405

107.793
108.182
108.570
108.959
109.347
109.735
110.123
110.510
110.898
111.286

111.673
112.060
112.447
112.835
113.221
113.608
113.995
114,382
114.768
115.155

115.541

115.927
116.313
116.699
117.085
117.470
117.856
118.241
118.627
119.012

G865 644 5318

T (°C)

50.0
51.0
52.0
53.0
54.0
55.0
56.0
57.0
58.0
59.0

60.0
61.0
62.0
63.0
64.0
65.0
66.0
67.0
68.0
69.0

70.0
71.0
72.0
73.0
74.0
75.0
76.0
77.0
78.0
79.0

80.0
81.0
82.0
83.0
84.0
85.0
86.0
87.0
88.0
89.0

90.0
91.0
92.0
93.0
$4.0
95.0
96.0
97.0
98.0
99.0

WILKERSON INSTR

.. MINCO RESISTANCE/TEMPERATURE TABLE
100 @ at 0°C

R (Q)

119.397
119.782
120.167
120.552
120.936
121.321
121.705
122.090
122.474
122.858

123.242
123.626
124.009
124.393
124.777
125.1¢60
125.543
125.926
126.309
126.692

127.075
127.458
127.840
128.223
128.605
128.987
129.370
129.752
130.133
130.515

130.897
131.278
131.660
132.041
132.422
132.803
133.184
133.565
133.946
134.326

134.707
135.087
135.468
135.848
136.228
136.608
136.987
137.367
137.747
138.126

0.00385 Q/Q/°C

T (°C)

100.0
101.0
102.0
103.0
104.0
105.0
106.0
107.0
108.0
109.0

110.0
111.0
112.0
113.0
114.0
115.0
116.0
117.0
118.0
119.0

120.0
121.0
122.90
123.0
124.0
125.0
126.0
127.0
128.0
129.0

130.0
131.0
132.0
133.0
134.0
135.0
136.0
137.0
138.0
139.0

140.0
141.0
142.0
143.0
144.0
145.0
146.0
147.0
148.0
149.0

0re. c
Pl sl
R (0) T (°C)
138.506 150.0
138.885 151.0
139.264 152.0
139.643 153.0
140.022 154.0
140.400 155.0
140.779 156.0
141.158 157.0
141.536 158.0
141.914 159.0
142.293 160.0
142.671 161.0
143.049 162.0
143.426 163.0
143.804 164.0
144.182 165.0
144.559 166.0
144.937 167.0
145.314 168.0
145.691 169.0
146.068 170.0
146,445 171.0
146.822 172.0
147.198 173.0
147.575 174.0
147.951 175.0
148.328 176.0
148.704 177.0
149.080 178.0
149.456 179.0
149.832 180.0
150.208 181.0
150.583 182.0
150.959 183.0
151.334 184.0
151.710 185.0
152,085 186.0
152.460 187.0
152.835 188.0
153.210 189.0
153.584 190.0
153.959 191.0
154,333 192.0
154.708 193.0
155.082 194.0
155.456 195.0
155.830 196.0
156.204 197.0
156.578 198.0
156.952 199.0

R (Q)

157.325
157.699
158.072
158.445
158.818
159.191
159.564
159.937
160.309
160.682

161.054
161.427
161.799
162.171
162.543
162.915
163.286
163.658
164.030
164.40]

164.772
165.143
165.514
165.885
166.256
166.627
166.997
167.368
167.738
168.108

168.478
168.848
169.218
169.588
169.958
170.327
170.696
171.066
171.435
171.804

172.173
172.542
172.910
173.279
173.648
174.016
174.384
174.752
175.120
175.4388
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MM1400 Copy This Page and Fax to Place Order.

ORDERING
'NFORMATION

INPUT Enter Tag Number(s)

'Zl 115 VAC, 50/60 Hz Power Select Units [ ]
~17J 230 VAC, 50/60 Hz Power (] Deg CCIDeg F

[0 12 VDC, Power, Transformer Isolated Enter input “

) 24 VDC, Power, Transformer Isolated E__‘_‘E:I Zero Scale

ALARMS

Specily Alarm Header Option [:] Full Scale

0 11-Pin {J20-Pin Select Sensor

Alarm Selection - Output 3100 ohm Pt., .00385 Alpha

ClRelay (1100 ohm Pt.. .00392 Alpha

O Transistor, O.C. (7100 ohm Pt.,, .00373 Alpha

Alarm Type [J1000 ohm Pr., .00385 Alpha

CIHigh 31000 ohm PL, .00392 Apha

Otow ' (310 chm Cu.

Alarm Logic {1 Other - Specify in Notes

CINormal - Energize On Alarm OPTIONS

O Reverse - De-Energize On Alarm [ Conformal Coating

Enter Selpoint Input Level

[ ]setpoint 1 TAGS

Specify Tag Numbers
Tag number is typed on product fabel at

no charge.
ACCESSORIES
‘:M 400

H1 DIN Rail, 35mm Symmetrical, 39 inches (1 meter) QrY _____
~—MPO11 Plastic Socket, 11-pin or Flat Surface PVC Track Qry
MP020 Plastic Socket, 20-pin or Flat Surface PVC Track QY
TRK48 PVC Snap-track, 4 ft. for MPO0S, MPO11 & DMP8500 QY
DMPO11 DIN Rail Mounting Socket, 11-pin, 36mm Symmetrical Rail arvy ____
CLP1Y Holddown clip for MPOO8 and MPO11 QrYy ______
HKB-HK2D-11 Explosion-proof Housing with MPO11 Installed QTY _____

DIMENSIONS CONNECTIONS

Inches [mm]} PIN 1 Power AC L1 or DC +
PIN3 Power AC L2 or DC -

PIN9, 11 RTD

. PIN 13 Relay Set 1 NO

== ' PIN 14 Relay Set1C
‘ PIN 15 Relay Set 1 NC
(71| PIN17 Relay Set 2 NO

PIN 18 Relay Set2C
— PIN 19 Relay Set 2 NC

“} PIN20 RTD Compensatng Lead
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"APPLICATIONS:
Chemical Wash Tanks
High Pressure Tanks
Long Life Applications
Severe Environments
Sewage Lift Stations

ROTO-FLOAT SST
(Teflon® coated)

GENERAL DESCRIPTION

T YPE L~ /a/ké‘ RO PE

AOUN TELD
e [

\
ACTUATE (RISING LEVELI ‘>_:H]_ :
1”

- DE-ACTUATE
(FALLING LEVEL)

N
\Ls-lll

Normally Open Typical Operation

9

The Roto-Float SST is a direct acting float switch. It has been designed and constructed for extemely
long life in the most demanding applications. Each Roto-Float-SST contains a single pole mercury
switch in a normally open or normally closed circuit configuration, which actuates or deactuates with

changes in fluid level.

The mercury switch has been inserted into the #316 stainless steel, Teflon® coated housing, then

encapsulated in epoxy, forming an impact and

corrosion resistant unit. The.cable used is a 14-3

conductor, SO type hypalon jacketed, with each conductor having 105 strands of copper for extra
flexibility, Each float has a green wire as an internal ground and THIS MUST BE RUN TO A SUITABLE .
EXTERNAL GROUND, per N.E.C. The Roto-Float SST comes with a mounting clamp, which attaches
to a 1" mounting pipe, (supplied by others). #316 stainless steel pipe stabilizing brackets.for mounting

the pipe are available and designated ‘WSTB".

B —
 Cable

105°C., SO type, 14-3 105 strand, hypalon jacketed.
Qil and water resistant.

Float Housing
#316 stainless steel, 5" diameter, grounded. Tefion®
ated.

tting. Material
Moisture resistant epoxy.

Electrical Data
Contact rating: 20A., 120 VAC
10A., 230 VAC
Specify normally open or normally closed.

e = 3 L

SPECIFICATION DATA

ORDERIN(EVINFORMATION

Specify mounting style J?, cable length (26,-30,-and 40
feet are in stock), circuit configuration, (NO for normally
open, NC for normally closed). Add the suffix -SST’ to
indicate stainless steel, Teflon® coated.

List Price

Model Z40NO-SST
/Y




GENERAL DESCRIPTION -

Roto-Float-SST is a direct acting float switch. Each Rolo-Float-SST contains a single pole mercury switch which actuates when the longitudinal axis of the

e
.at is horizontal, and deactuates when the liquid falls 1" below the actuation elevation.

The Float Is a chemical resistant, Teflon® coated, 316 stainless casing, with a firmly bonded electrical cable protruding. One end of the cable is psrmanently
- connected to the glass enclosed mercury switch and the entire assembly is encapsulated to form a completely water tight and impact resistant unit.

Roto-Float-SST can be mounted on a 1” support pips, (Typs P). Advantages of the Roto-Float-SST ars low cost, simplicity and reliability. Various circuit configurations,

other than the ones listed below, are avallable.

SPECIFICATIONS:
———me—————
Hypalon Type SO3 — #14 AWG 105 Strand 600 V, 105°C ¢ Electrical Rating:
/ Conductors 20’, 30", 40' lengths standard. 20 A @ 115 VAC
Other lengths available. 10 A @ 230 VAC

Cable Diameter: .56

Temperature Limit: 90°C (water) ¢ Mounting Arrangement
: Type P — Pipe Mounted Model

8 «— Teflon?® coated, 316 Stainless Casing Contains

Hermetically Sealed Mercury Switch.
= ]

MODELS:

20 P20NO-SST 5.00
NORMALLY 30 P30NO-SST 6.25
OPEN 1 40 L/ BAONO-SST 7.50

20 P20NC-SST 5.00
NORMALLY 30 P30ONC-SST 6.25
CLOSED 40 P40ONC-SST "7.50

SPLICATIONS:

or use in controlling pumps or other machines and measuring alarm levelsin water, sewage and many other liquids. Roto-Floats may be used forpumpinor

pump out control, for low level cutout, or for low and high levet alarms.

TYPICAL 2 PUMP CIRCUITS

F LINE VOLTAGE ——— - LINE VOLTAGE - r
PUMP IN PUMP OUT :
— ST ouh
— @ 4
7 ] ——— I ;
. i !
L R i +Re ]
I = j
t N
prmeed & i U T
L'—‘ J'RZ -y =R
| T
i
R) j J
= i d o
i ,'l
Iy
i
[H 5
- J_—_' PILOT COMTACT a 5 l_' - ?OL'O.'EACDOﬁEAMCPT
R TO LEAD PUMP RI
5 T . MoTOR sTARTER a T« MOYOR STARTER
[3 e
[T rtor contact O PioT coTact
MON R2: TO STANDEY PUMP START STANDBY PUMP
’ T woron STARTER ‘ STANDBY L—. MOTOR STARTER
Tarr =) stant (L)
£AD w LEAD m
£ : common (L)

START STOP
i (2

§ ———— LINE voLTAGE

Important Note: Green wire should be properly grounded per NEC. Use
in accordance with local electrical code and authority having jurisdiction.
Do not use Roto-Floats in gasoline, volatiles or other combustibles. Roto-
Floats are compatible with intrinsically safe relays.

HORN

TYPICAL MOUNTING

TYPE P

START
LAG
START
LEAD
COMMON
sTop See Accessory
Sheet for
,A Hardware
Rev. 11-87
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ROTO-FLOAT-SST
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INSTRUCTIDN SHEET
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7 [ ' 8.8, Wire Rope
.~ Clip.
SS Wire Ropa Detall

S.& Arcraft Nuts

Ordamgkfanm

When ordering,
Bampls: WRW-

WRW calls out bracket, ey
fifteenft of viny] coated 316 SS wire rope.

| &8, UClamp

ee 118316 Stainiess Steel, Vinyl Coated
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S.S. Wire Rope A
- Clip. Wire Rope |
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Paragon EL74
Electronic Time Control

Applications
= Indoor/Outdoor Lighting

Features & Benefits

TheEL74is afourchannel, electronic time X 128 Events - An event can be an ON, an
OFF, one of four user defined durations or

control that provides sim le, inexpensive
control of ighting, HVAC,pmotorS, pumps, one of four user defined duty cycle patterns. .
bell-ringing or any electrical load with a  u 32 Sensor Events - A sensor event will

time-of-day schedule. The control may be contral a channel based on programmable
utilized as a 24 hour, 7 day, full year (365 on/off sensorlevels. Each sensoreventcan  m
! ! be assigned to any day or combination of

day), or SunTracker control. days, including the three holiday schedules.
The EL74 allows for the programming of 128
events. An event could be an ON, an OFF,
one of four user defined durations or one of
four user defined duty cycle pattems. In

Description

Heating/Ventilating Systems
Air Conditioning

m Security Systems

= Computer Interface - The controls can be
programmed and reviewed bya
local persona| computer using
Pecosoft.EL software (sold separately).

m School Flashers

addition, up to 32 sensor events can be . . . = Bell Ringing
Programmed to allow control based ontem- ™ Easy pragr amming - A simple keypad with
perature & light level lan_'ge user friendly display makes program-
: ming easy. n Motors
The EL741s one member of the EL series of ® Remote overrides make local time control
time controls that also includes the EL71, available to after hour maintenance or clean- x Security Lights

EL L78 and EL712. The EL series of
ti pntrols are versatile, yet easy to pro-

ing personnel.

"am. A simple keypad combined with a  ® One model offers five Mputpowervoltages: | e Lights
. 9e, user friendly display takes the frustra- 24V, 120V, 208V, 240V, or 277V
tion out of programming. ® Automatic Daylight Savings Adjustment = Process Equipment

SIERE

N Additional features and benefits included

in the following pages.




‘Features & Benefits (continued)

ogramming Capabilities
6uty Cycle Patterns - Each duty cycle pattern can be pro-
ammed with ON durations and OFF durations from 1 second
0 23 hours, 59 minutes and 59 seconds.

4 User Defined Inputs - Each input can be independently
defined as one of two override types, an enable input or as one
of four sensor types.

ON With Off Delay Override Input - Provides a retriggerable
override input that is assignable to any output(s). The affected
output(s) will be overridden ON with the closing of the input and
remain ON as long as the input is closed. When the input is
opened, the output(s) will remain ON for the length of the off
delay. The off delay is programmable from 0 seconds to 23
hours, 59 minutes and 59 seconds. Closing the input during the
off delay will retrigger the override.

Toggle Type Override Input - Provides a toggle type override
input that is assignable to any output(s). Closing the input
causes the affected output(s) to be toggled to the opposite state
and remain in that state until the occurrence of the next pro-
grammed event. An optional timed-on from 1 second to 23
hours, 59 minutes and 59 seconds can be programmed. Upon
completion of this timed-on, the affected output(s) will retumn to
" the programmed state unless toggled off. v

Enable Input - The enable input is assignable to any output(s),
The enable input acts as a switch which opens and closes in
series with the output. When open, the loads will remain off,
When closed, the output(s) follow the scheduled events.
Sensor Input - The inputs can be configured as one of four sen-
sor types:

F = degrees Fahrenheit (-40to 215)

' C = degrees Celsius (-40 to 102)
L =light level (0 to 100)
U = user defined (0 to 255)

4 Durations - Each duration can be programmed from 1 second
to 23 hours, 59 minutes and 59 seconds.

Optional Daylight Savings Correction - Programmable as a
day of the month (e.g. 1st Sunday in April / last Sunday ‘in
October)

Leap Year Correction to the Year 21 00
10 Single Day Holidays - (e.g. July 4th)
10 Day of Month Type Holidays - (e.g. last Monday in May)

10 Holiday Durations - Programmable from 1 to 366 days (e.g.
June Sth to August 27th)

6 Specific Holidays - Each holiday can be optionally selected:
Good Friday, Easter Sunday, Easter Monday, Boxing Day, Vic-
toria Day, Thanksgiving Thursday and Friday

3 Holiday Schedules - Each of these 36 holidays can be
assigned to one of three holiday schedules (A,B or C). For
2xample if July 4th is assigned to holiday schedule A, then on
luly 4th only those events and sensor events containing holiday
\in their day fields will be executed.

{eyboard Override - Toggles the current output state; begins
nmediately when initiated and remains in effect until overridden
gain or until the next programmed event occurs.

8tro - Optional Astro feature assignable to any channel(s).
stro utomatically keep track of the changing sunrise and
dnse s throughout the year without the need of a photocell,
Astro feature will keep assigned outputs off during daylight

EN

alecttable Clock Format - 12 hour (am/pm) or 24 hour clock
rmat.

Stagger Up - Optional stagger up after a power outage. Stagger
up time between channels selectable from 5 seconds, 15 sec-
onds, 30 seconds, 1 minute, 5 minutes, 10 minutes, and 15
minutes.

Momentary - The EL74 can be configured for either maintained
or momentary operation. The momentary option is intended for
use with latching relays. When configured for momentary the
EL74 will have only two channels; relays #1 & #3 will provide a
1 second latching ON pulse and relays #2 & #4 will provide a 1
second latching OFF puise,

Electrical

Power Requirements

One model (EL74) offers five powerinput voltages: 24, 120, 208,
240 and 277VAC

Frequency: 50/60 Hz

Power Consumption: 4 VA Max

Wiring terminals: Relay contact terminals can accommodate
10-16 AWG

- Sensor/override input terminals can accommodate 18-22 AWG
- Power input terminals can accomodate 12-18 AWG

UL listed, CSA Certified, and com plies with FCC, part 15 rules.

Output Switch Ratings
Four SPDT relays with contacts rated as follows:

Normally Closed Contacts:

10 amp resistive or inductive

at 24-277 Vac

1/4 HP at 120 Vac

2 HP at 208-277 Vac 1/2 HP at 208-277 Vac

\S/amp tungsten at 120-240 3 amp ballast at 120-277 Vac
ac 275 VA at 120-240 Va

20 amp ballast at 120 Vac c

10 amp ballast at 208-277 Vac

470 VA at 120-240 Vac

Normally Open Contacts:

20 amp resistive or inductive
at 24-277 Vac

1HP at 120 Vac

Power Outage Carry-Over

The program and time of day are maintained during a power
outage for a minimum of 2 days by means of a capacitor. After
two days, a lithium battery takes over and provides a minimum
accumulated carryover of 1 year. The lithium battery should
provide over 10 years of carryover protection.

" Environmental

Operating Temperature range: -20° F (-29° C) to 140° F (60°C)
Operating Humidity: 10-90%RH non-condensing.

The EL74 should be mounted indoors in an environment that is
free of excéssive contaminants such as oil, moisture and dirt.




Typical Wiring Diagrams for
Maintained Contacts
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Typical wiring diagram for controlling Latching Relays (Momentary Contacts)
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. Physical

Optional

Computer Software

The Pecosoft.EL software program provides a quick and easy
method of programming and reviewing the EL74 from a personal

: Enclosure Dimensions

Accessories

computer. Programs can be written and stored onthe PC and then

Temperature Sensors and Light Sensor

osure: NEMA 1 drawn steel with lockable hasp. Weight: Approximately 7 Ibs. (3.2 kg)
nimensions: Width 18.8 cm (7.4"), Height 27.7 cm (10.9"), Depth 8.9 cm (3.5"), Display Size 6.7 cm x 1.9 cm (2-5/8" x 3/4")

loaded into the time control. Programs can also be copied from
the time control into the PC to allow easy review and verification.

How to Specify

vl

!r shall furnish and install Paragon EL74 Electronic Time Control. The
* r-channel control shall have 24-hour, 7-day, 365 day or SunTracker capa-

/7 with 128 events available. It shall also have 4 user-definable durations
and duty cycle lengths plus automatic daylight saving time and leap year
adjustments. Control shall have remote override capabilities (Timed, toggle or
enable type). Control shall have keyboard override until overridden again or
untl next event is reached. It shall be capable of switching loads based on
user-definable temperature and light levels with 32 events available. Control
shall have momentary (latching relay) capability and shall have Astro features
plus 30 definable holidays and 6 pre-programmed holidays. Control shall
provide 2 days of power outage carry-over without a battery. Controf shail
provide 1 year of power outage carry-over with a battery. The digital ime display
shall be 3/4" in height. Clock format shall be selectable, allowing a choice of 12

hour (AM/PM) or 24 hour format. Control shall be capable of interfacing -

(sending and receiving data) with a personal computer. Power input terminals
shall have the capability to accommodate #12 to #18 AWG wire. Control shall
be housed in a NEMA 1, lockable steel enclosure, to guard against vandalism

or tampering.

Pa’m Electric Company, Inc.
604 Farkway Boulevard, P.O. Box 28

: Rivers, Wisconsin 54241-0028
L...ed States of America

Telephone 1 920 793 1161
Facsimile 1 920 793 3736

Sensors and Light Sensor.

Model No, Description Wiring Diagram
Solid-state temperature sensor for indoor use designed to interface directly with the EL74.
Operating temperature -40°F to 140°F (-40°C to 60°C), resolution 1.5F (1C). Dimensions:

TS3/SAT [4.5"Hx2.75"Wx1.25°D.
Solid-state temperature sensor, sealed for outdoor use, designed to interface directly with <
the EL74. See belo T

TSWUOAT |Operating temperature -40°F to 167°F (-40°C to 75°C) resolution 1.5F (1C) ge below S ]
Dimensions 6.25° H x 1.25" W x 4" D. This sensor comes complete with a 3.5 D x 1.7S H
non-metallic electrical box.
Solid-state light sensor designed to interface directly with the EL74. it provides a relative
tight level to the control (0-88 L). The light sensor's range (0-300 foot candles) is

LS-R adjustable to accommodate a wide variety of light sensing requirements. Dimensions: 2.5
Lx1.28°D. o )
(Electrical box not included.)
Wiring Diagrams for Temperature .

INDCOR SENSOR
TSISAT

T v
ouiezi s

red

1. red (5V)
2 ysliow {Signal)
3. biack (GND)

OUTDOOR SENSOR
TS3-0AT

To the EL Serles Time Controf:
Ve  red(SV)
SIG  yellow (Signal)
COM  black {GNO)

To the TSI-OAT Sensor:

* red
R yellaw <
- black ) -

IN CANADA: o
Paragon Electric Canada Ltd.

5785 Kennedy Road
Mississauga, Ontario L4Z 2G3

IN EUROPE:

Robertshaw International
2809 Emerywood Pkwy, Ste.400
Richmond, VA 23294-3743

AR lAAA mmmn mm i mmm~ AN, AN TS ARG




iByardun. 13,

20?1 : 9:32AMPARG30TISE014CTRIC CO.2 2B 793 3736 TO 9153%&%%@35- légélhﬁms

EL78 - Eight Channel
L .o Electronic Time Control
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Introduction

The EL78 is an elght channel, electronic ime centrol that providas simple, inexpensive control of

: lighting, HVAC, motors, pumps, ball-ringing or any slectrical loacl with a time-of-day scheduls. Tha -
‘ . cantrol may bs utilized as a 24 hour, 7 day or full year (365 day) control.

The EL78 allows for the programming of 128 avenis. An event cauld be an ON, an CFF, one of four
user defined durations or one of four user deflned duty cycls patterns. In addition, up to 32 sensor
events can ba programmed to allow control based on tempsrature & light level. Other parametesrs
can be used; contact the factory for information.
The EL78 is a member of the EL series of time controls, that also includes the EL71, EL72, EL74,
and EL712 (1. 2, 4 and 12 channel, respectively). All are versatile, yel sasy to program. A simple
keypad combined with a large, user friendly display takes the frustration out of programming.

Specifications

Programming Capabilities
- 128 Events - An event can be an ON, an OFF, one of four user defined durations or one of four
y channel. Each event can

user definad duty cycle pattems. Each event can be assigned to an
be assigned o any day or any combination of days, including the three holiday schadulas.

« 4 Durations - Each duration can be programmed from 1 sacond to 23 hours,5S minutes and.EB

saconds.
« 4 Duty Cycle Patterns - Each duty cycle pattemn can be programmed with ON durations and OFF
durations from 1 second to 23 hours, 59 minuies and 58 saconds.

« B User Defined Inputs - Each Input can bs Independently d&fined as one of two override types, an
enable input or as one of four sensor types.

. ON With Off Delay Overrds input - Provides a retriggarable cveride input that Is assignable to
any combination of outpuss. The affected output(s) will ba overridden ON with the closing of the in-
put and remain ON as long as the input s closad. When the input is opened, tha output(s) will re-
maln ON for the length of the off delay. The off delay is programmabla from 0 seconds to 23
hours, 59 minutes and 59 seconds. Closing the input during the off delay wil retrigger the ovemide.

« Toggle Type Override Input - Provides a toggle type ovenide input that is sssignable to any com-
pinatlon of outputs. Closing the input causes the affectad output(s) to be toggled to the opposite

gtate and remain in that state until the occurrsnce of the next programmaed event. An optional
timed-an from 1 second to 23 hours, 58 minutes and 59 seconds can be programmed. Upon com-

pletion of this timed-on, the affectsd output(s) will return to the pragrammed statas unless toggled

off.

. Enable Input - The enabla input is assignable to any combination of autputs. The ¢nable input
acts as a switch which opens and closes In series with the output(s). When open, the load(s) will

‘remaln off. When closed, the outpul(s) follow the scheduled avents.
« Sensor input - The inputs can be configured as one of four sensor types:
F = degrees Fahrenheit {~40 to 215)

C =dogrees Celslus (<40 to 102)
L = lightlevel (0 to 100)

U = undefined (0 to 255)
trol a channe!l based on programmabls on/off sensor

232 Sensor Events - A sensor avent will con
o lavels. Each sensor event can be assigned to any day or combinailon of days, including the three

hollday sehedulas. |
« Optlonal Daylight Savings Correction - Programmable as a day of the month {i.e. 13t Sunday in
April / last Sunday in October)

o » Loap Year Comsction to the Year 2100
LT, 40 Single Day Holidays - (.. July 4th)
« 10 Day of Month Type Holldays - {e.g. last Monday in May)
« 10 Holiday Durations - Programimable from 110 366 days (e.g. June 9th to August 27th)
« 6 Specific Holidays - Each hollday can ba optionally selectac! "

Good Friday Easter Sunday Easter M0L1d31v_
Boxing Day Victoria Day Thanksglving Thuraday and Friday

e .
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« 3 Holiday Schedules - Each of these 36 holidays can be asslgned ta one of three holiday sched-
ules (A,B or C). For exampla if July 4th is assigned ta heliday schedule A, then on July 4th only
those svents and sensor events containing holiday A in thair day fislds will be executed.

’ ' . «Keyboard Overrida - Toggles the current output state; begins immediately when Initiated and re-
' Co mains in effect unill overrdden again or until the next programmed event occurs.
« Astro - Optional Astro feature assignable to any combination of channels. Astro will automatically
keap track of the changing sunrlse and sunset times throughout the ysar without the naed of a
photocell. The Astro feature will keep assigned output(s) off during daylight hours.

« Selectable Clock Format - 12 hour (am/pm) or 24 hour clock format

N « Stagger Up - Optional stagger up time batwaeen channels, after a power outage; selectable from 5
1 seconds, 15 seconds, 30 geconds, 1 minute, 5 minutss, 12 minutes, and 15 minutes

« Momentary - The EL78 will normally be configured as maintalned. The mormentary option is in-
tanded for use with latching relays.  An EL78 configured as momentary will only have 4 channels.
Relays 1, 3, 5, and 7 will provide a one second ON pulsa for channels 1, 2, 3, and 4 respactively.
Relays 2, 4, 6, and 8 will provide a one second OFF puise for channels 1, 2, 3, and 4 respsc-

i tively. See example 2 on page 18 for more details.
« Computar Interfaca - The controls can be programmed and reviewed by a local personal com-
puter using Pecosott.EL softwara (sold saparately). .

Electrical:

1. Power Requirements -
Input Voltage 24, 120, 208, 240 or 277 Vac, 50/60 Hz

2. Outputs - Eight SPDT relays with contacts rated as follows:

Normally Opan Contacts: 20 amp resistive or inductive at 120-277 Vac
1 HP at 120 Vac
2 HP at 208-277 Yac
5 amp tungsten at 120-240 Vac
20 amp ballast at 120 Vac
10 amp ballast at 208-277 Vac
470 VA at 120-240 Vac

, . Normally Closed Contacts: 10 amp rasistive or inductive at 120-277 Vac
; 1/4 HP at 120 Vac
1/2 HP at 208-277 Vac
3 amp ballast at 120-277 Vac
275 VA at 120-240 Vac

3. Wirlng - Relay contact terminals can accommadate 10-16 AWG
- Pawer input terminals can accomodate 12-18 AWG@
- Sensor/ovatride input terminals can accommadate 18-22 AWG

4, Power Outage Carryaver - The program and ime of day are maintalned during a power
outage for a minimum of 2 days by means of a capacitor. After two days, a lithlumn battery
takes over and provides a minimum accumulated carryover of 1 year. The fithium battery

should provids over 10 years of carryover protection.

Environmental:
1. Tempsrature - Operating: ~20 F (-29 C) to 140 F (60 C)
2. Relative Humidity - 10 to 90% RH (non-condensing)

3. The EL78 should ba mounted indoors in an environment that
Is fraa from excessive contaminants such as ofl, moisturs and dirt. .

Physlical: Bnclosure Dimenslons

Enclosure: NEMA 1 drawn stsel with lockable hasp
a4 220 Arer) W IR 1T LIA A Al N = R (* /15 & rm) Wainht Annrny 17 R1he. (7 R kn)

CAr
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FUNCTIONAL DESCRIPTION
Front Pansl Layout

| Program Header Menu

TIME £,

:sp:: @4 = D@ -~ Mastsr Flesat ¥

EVNT ' @ C .

NPT . !

EVNT SENS

Ho o (577) 0 A
RS232 {

input Connections

Sensor Connection: 1. red
2. yellow

t
3. black
External Override: use RED + YEL (Use manual switch or isolated contacts.)

CAUTION: Do not apply voltage to sensor
inputs. To do so will damage control.
' NOTE: It Is highly recommanded that shislded cable be used for sensor and
overtids input wiring. The shield should be tied to earth ground at the control
using the "INPUT SHIELD" screw terminals. The shield should be lefi floating
(unconnected) at the sensar end. It is also recommended ihat shisided cabls

not be placed in metal conduit.
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Keypad Description
Master Reset - Clears time and program. Display will show "MEM CLR". The reset switch is

PROGRAM -

REVIEW -

RUN -

accessed by inserting a pointed object, such as a paper clip, inta ths reset hola to
the right of the keypad,

This key allows the user to add, delete or changa parameters (avenis, time, holidays,
etc).

When pressed from the RUN mode, the pragramming menu is displayad starting

wlth the TIME menu header.

When pressed from a menu header, the conirol will advance to the next menu header.

When prassed from a programming step, the control returns to that menu headsr.
When pressed during review, the control will go ta the appropriate programming

display.
This key allows the user to review all the programmed steps using displays
condensed to show as much Information as possibje on one display. The usar will

not be able to change the program in the Raview mode.

When pressed from the RUN made or any programming step within a menu header,
the control will return to the TIME menu header.

When pressed from any menu header during review, the control will move to the next
menu header.

When pressed from a review step, the control retums to that menu header.

This key will return the control to the RUN miode.

Fram all programming steps (excluding the override menu), the control will perform

a status update and return to the RUN moda.

From all review steps, the control will go straight to the RUN mode without updating.
if the REVIEW kay was pressed while in a programming step the contro! will perform
a status update and relurn to the run moda.

When In the override menu, this key will retum the selected channe! from an averride
fo the current event status shown and return the control to the RUN mioda.

OVERRIDE - This key will take the user to the override header.

From the BUN mode, this key will jump to the override header.
From the override header, the selected channel's state is toggled and the control
returns to the RUN mode. '

. PREVIOUS/NEXT - Moves the display salection 1o the pravious or next program step. Whila In a

+/-

programming step, the current tem (to be modified) will be flashing.

-These keys will change (incremant or decremant) the current (flashing) itemn.
The +/- keys will not work during review, except to allow a faster step through of

events, inputs and holidaye.
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Hierarchy of Control

Priority Level 1 - Stagger Up

Priority Level 2 - Timed Extemal Qverride

Priority Level 3.» Toggle Override (keyboard and external)

. Priority Lével 4 - Extemal Enable

Priority Level 5 - Astro
Prionty Level 6 - Programmed events (on, off, duration, duty cycls, sensor control)

NOTES: 1. A keyboard ovarrida cannot be performed during stagger up.
2. An external override can be done during stagger up, but the stagger up sequence is
stll observed. ’
3. Status update will cancel a keyboard override or an external toggle override, but will '
not cancel an external imed override.
4, All programmed events have the same priarity. Tha most recent event is the one that
is active,

As an example of hierarchy, consider a simple lighting control application. It is desired to tum park-
ing lot lights on at sunset and off at 11:00pm. Programming an ON event at 1:00pm, an OFF avent
at 11:00pm and using the astro feature will provide the dssired control. The ON and OFF events
(at priotity lavel 8) would energize the lights from 1:00pm to 11:00pm. However, because the astro
function has highar priority, the lights will be held off during daylight hours - thus achieving the

deslired control.
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Programming
Programming Overview:

. . After prassing the PROGRAM ley, the EL78 will continue to control the outputs based on the
_ * evenis that were operating at the time the PROGRAM key was pressed. The contro} will not chsck
. : for new events unti) it has gone through a status updats. :
The control remains fully functional after pressing the REVIEW key, providad the REVIEW key
wasn't pressed while in the programming mode.
During operation the control will bs in the RUN mode. Whazn programming (or reviswing), the ordar
of the program headers and steps is as follows:

TIME - set time, date, daylight savings time
" CONF - 12/24, stagger up, durations 1-4, duty cyclas 1-4
ASTR - sunrise, sunset, latituds, hernisphere
EVNT - on, off, durations 1-4, duty ¢ycles 1-4
INPT - configuras Inputs
i' EVNT SENS - sensor events
HOL - set holidays

From the HOL header, the contral will loop around to the TIME header. The OVER {over-ride)
mode is only accessible from the RUN mode. Tha following is a detailed explanation of each mode.

In all modes use the NEXT key to advance to the next item to be pragrammesd or reviewed and the
PREVIOUS key to go back to tha previous item. Use the +and - keys to madify the current (flash-

T

ing) Item.
Memory Clear

Indicates that the memory has been cleared. Uss the NEXT kay to

M IZ WV ‘ begin programming.
F1la '] CLR | Afterinitial power up or a reset, the control will ba in MEM CLR (mem-
ory clear) mode. This mode Is only accessibls oncs,

R Toggle batwean MAINtAIn (malntained) or MOMNIARY (momentary)

T A‘ { operation using the +/- key. When configured for momentary, relays 1,
1 {‘ I H I [‘“ EA in | 3:5, &7 will provide the ON pulses, and relays 2, 4, 6, & 8 will provide
: the OFF pulses. An EL78 configured for momentary operation will be-

come a four channel control. Use the NEXT key to confinue program-

‘ming.

= Toggle between 12 hour (AM/PM) or 24 hour (00:00-23:53) clock for- [
I C H IC? . mat using the +/- key. .

NOTE: After selecting relay operation and clock format, prass the
PROGRAM key to begin programming steps in the TIME header.

Set Time

T I ’U’ E ~ Set Time header. This moda is used for setting time, date and day-
light savings time. Usa the NEXT key to begin programming.
REREES m Pragram hours, minutes, seconcs and day of week using the +/- key.
1 7.11 30| APM indicator is used in the 12 hour format. AM begins with midnight
oy and PM begins with ncon. NOTE: Only the pm Indicator will appear in

the 12 hr format,

] 01
I ] H f J 1335 | Program month, date and year. B

}7 D S T YES To disable daylight savings time oparation, select NO.
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" (see Events). These durations are programmable from 1 second to 23
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Program the day that daylight savings time begins. The control de-
faults to the first Sunday in April. At 2:00 AM on this day, the control's

time will advancs one hour.

Program the day that daylight 2avings time ends. Tha contrel] defaults
to the {ast Sunday in October, At 2:00 AM on this day, the control's
time will go back one hour.

Configuration header. This mode je used for changing the clock for-
mat, selecting stagger up, sstting the lengths of the 4 durations and for
programming the on/off timas of ths 4 duty cycle paitems. Use the ,
NEXT key to begin programming. ¥
!

Select 12 hour or 24 hour clock format using the +/~ kay.

Selact the stagger up time betwsen channels. This stagger up sceurs
after a powar outage and aftar a status update.
The following stagger up selections ars avallable:

NO = not used 01.00 @ 1 minute
00.05 = § seconds 05.00 = 5 minutes
00.15 = 15 seconds 10.00 = 10 minutes
00.30 = 30 seconds 15.00 = 15 minutes

Programs the duration length for dUR1-dUR4, which are event typas

hours, 58 minutes and 59 seconds. The control will not allow a dura-
tion of 0:00.00.

Programs the duty cycle off time for CYC1-CYC4, which are event
types (see Events). The off cycle is programmable from 1 second to
23 hours, 9 minutas and 59 seconds. The control will not allow an off
cycle of 0:00.00. A duty cycla event wifl always start with the off cycle.

Programs the duty cycle on ime for CYC1-CYC4. The on cycle is pro«
%’ammable from 1 second to 23 hours, 59 minutas and 53 seconds.
e control will not allow an on cycle of 0:00.00.

Astro header. The Astro function provides a means for controlling
lights based on the changing sunrise and sunset times throughout the
year without uss of a photozantrol. The Astro feature doss not tum
loads on ar off. Between sunrise and sunset the load(s) are not al-
lowed ta be on. An event must be programmed to allow the load(s) as-
signed to Astro 1o turn on. Use the NEXT key to begin programming.

Program today’s sunrise time using the +/- key. The control will auto-

matically update the sunrise time each day.
Offset Feature - program today’s sunrise time with the desired offset
figured in. The conirol will autornatically update the deslred offset time

each day.
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Program teday’s sunset time. The control will automatically update the

sunset tima each day.
Offsst Feature - program today’s sunset time with the deslrsd offset fig-

ured in. The control will automatically updats the desired offset time
each day.

LHTT n-no

Program the latitude. Ths allowable ranges ara 10 - 70 North and 10 -
70 South. Uss the following maps or consult an atlas to obtain your
latitude to the nearest degree.

CHAN

T assign the Astro function to a channel, select YES.

R TSN
[=]
[~
m

U.S. LATITUDE CHART
© ALBANY, NV 4IN DULUTM, bIN a7N NASHVILLE, TN &N TOLERQ, Om 2N
SSN ERIE. PA a2 N NEWARK. NJ 41N TOPEKA, KB PBN
ANARILLO, X 3EN FAIRBANKS, AKX &SN NEW DRLE4NS, LA 30 N TAENTON, NJ WON
ANCHORAGE. AX 61 N FARGO, ND <N NEW YORC NY 41N TUCSON, AZ 22N
APPLETON. Wi “N FORT SMITH, AR 38 N OKLAHOMA CITY 35N TULEA, OK 28BN
ATLANTA. GA MN FOAT WORTH. TX AIN CMaHA NE anN TWO RIVERS, Wi &4 N
AUSTIN, TX 0N GREAT FalLS, 4T 47 N PNLADELOMIA, PA 48 N WASHINQTON, DC 35 N
BALTIMORE, MD 2% N BAREN BAY. W d4 N PHOENI, A2 AWN WAUSALL, W} a4 N
BILOXI. M3 3N HMOROLULY, M UN PITTSAURGH, PA @O N WILMINGTON, DB O N
BIAMIMGHAM, AL 4 N HOLISTON, TX 3N PORTLAND, M& a4 N WICHITA, X$ N
BQSSE, 1D “N INDIANAPOLIS WN _PCRTLAND. DR @B N
GASTON, Ms anN JACKSON, M& ®N PROVIDENCE, Hi 42N
BNIDAEPORT,CN 41N LACKSONVILLE.FL N RACINE, Wi (3
QUAFALO, MY N  MANBAS CITY, MO 39N RaLEIGN, Nt 36N
CHARLESTON, SC 33N LA CROSEE.WI 46N PICHIOND, Va a7N
CHARLESTON. WV B N LAG VEGAS. NV M N  RICHPORT, CT &N
CHMEYENNE. WY 1IN WTTE ACCK, AR IS N ROCHESTER. NY 42N
CHICACO, 1L, 4IN  LDSANGELES, CA 34N  S7LOUIS, MO 29 N .
CINCINNATI, OW 13N LOUISVILLE. Ky SN 57 PadL NM @SN
CLEVELAND, OH 41N SSADISON, Wi anN SMT LKECITY O N
COLUNMBIA. SC MN MANITTOWOC, Wl 44 N SAN ANTOND. TX A0 N
COLUMBUR, ON &N MARINETTE, Wl <5 N SAN DIEGQ.CA  XIN
CONCORD, NH 43N MARQUETTE. M 47N Sam FRANCISCO a8 N
CORPUS CHRISTI 28 N MEMPMIS, TR MN SANTA ANA EA 4N
DALLAS, TX AN Miami, FL MN SEATTLE Wi @aN
DENVER, CO 40N MILWAUKEE, W1 QN SIOUX FALLY. SD aa N
DES MQINES, 1A 42N MINNEAPQLUS, MN 45 N SPHINGFIELD, i, &N
DETROIT. Ml 2N MOBRE, AL aIN SUPEMOR, ) TN
PUBUQUE. A MONTPELIER, VT 44 N TaMPA. FL AN
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Events

. Events header. Up to 128 events can be programmed. Events can be
E N T an ON, an OFF, dUR1(duratlon), dUR2, dUR3, dUR4, CYC1 (duty cy-
. | cle), CYC2, CYC3 or CYC4. An ovent can be assigned to any chan-
o ) nel. Each gvent can be assigned fo any day or comdination of days
including the 3 holiday schedules (A, B and C). Use the NEXT key to

begin programming.

]
i
§:
I

The /- keys wlll quickly step thru the events when the event # is flash-

{ EG D - l‘fdg E} ing. Select the event type, select the channel and program the hours :
and minutes while each of thesa paramestars are flaghing using the +/-

key.

7,‘@ {3 ¢ D11 gelect YES for each day that is to be includsd in this event

Input Configuration

Input header. Each input can be individually configured as a retrigger-
I N P T able override, a toggle overrids, an enabler or as one of four sensor
. : types. Use the NEXT key to begin programming.

At T P Choose the desired input type.

I IN P NONE NONE: not used

On\d: On with off delay override
OVr: Toggle override

ENb: Enabler input

. F: Fahrenheit temperature sensor

C: Celsius temperature sensor
L: Light level sensor
U: User defined sensor

b i " 4 This screen is used for setting the off delay time when the Input Is con-
l i 5.‘ 5’ B OFFd figured as an On\d override type. The off dslay Is programmabls from
i ' 0 saconds to 23 hours, 58 minutes and 58 seconds.

) This screen Is used for setting the on time when the input is configured
5 : 3 U a‘u’f as an OVr (toggle) override type. The on time Is programmable from 0

seconds to 23 hours, 59 minutes and 59 seconds. When this on time
is set to 0:00.00, the override functions as a toggle on/toggle off aver-
rids, When a non-zero value is programmed, the overrida functions as

a imed onfoggle off override.

I R J P T “ 2 This screen is used for assigning channels to the [nputs. This applles
| ND only to the On\d, OVr and ENb input types.

. 3 This screen Is used for calibrating the sensors.
CRL  .jfc| Thefollowing calibration options are provided:
F:-12,-11,-9,-8,-6,-5,-3,-2,0,2,3,5,6,8,9,11
C: -8,-7,6,-5,4,-3,-2,-1,0,1,2,3,4,5,6,7

L: I'4|'3|'2|"1 lol1 1213
u: '8.‘7,'6.‘5..4;'3,'2.‘1 101 1 '2|3l4'5|6l7




L Pt g

33— -

Jun.13. 2001 §:35AM
AR ¢a 93 iw:il3 rr Haun eReC
Sensor Events

EA‘J NT sens

o

- % Of
200 %

it wpuaAl Be
# D0

!
Vv 200

w1t me

1A
i

ne il v VAT Bekipa? ¢

OFF fod

Hollday

HOL

SPEL

| G007
EAST

/18

No.894/ P. 11/2
AR TRIC C0.2 28 793 3788 TO 913N 13 '8 16:34AM2,29

Sensor Events header. Up 1o 32 sensor evants can be programmed.
A sensor event can bs assigned to any channel. Each sensor avent
can be asslgned to any day or combination of days including the 3 holl-
day schedules (A, B and C). Use the NEXT key to hegin programming.

The +/- kays will quickly step thru the sensor events when the event #
is flashing. Select the sensor number, select the channel and program
the hours and minutes while each of these parameters are flashing.
When a ssnsor ne. js shown, It sensor typs (F,C,L or U) [s also
shown. If the input is not configured as a sensor a question mark (?) Is

shown.

Selact YES for each day that is to be included in this sensor svent.

Program the tumn on sstpoint.

Program the tum off satpoint.

Holiday header. The four hollday types with thelr priorities are as fol-
lows:

SPEC (special) - highest priority

DATE (month/date) - 2nd highest pricrity

DWK sday of week) - 3rd highest priority

SPAN (duration) - lowest priority

To demonstrate the use of pricrities assume that Thanksgiving
Break (SPEC) is programmed as a holiday schedule B. Also as-
sume that Nov. 1st to Nov. 30th (SPAN) Is programmed as a holiday
schedule A, Then on Thanksgiving Day and the Friday sfter, the
control will executs the events that Include HOLIDAY B In thelr day
fleld since SPEC Is a higher priordty than SPAN. The rest of Novem-
ber the control will use events that include HOLIDAY A in their day
fields. The other 11 months (assuming no othar halidays) will be
controlled according to the events programmaed for the normal days -
(SUN - SAT). ’

Use the NEXT key to begin pregramming

Special Holiday type. Each of & special holidays ean elther be as-
signed as one of the 3 holiday schedules A, B or € or nat selected.
Press the NEXT key to program the speclal holidays (starting with
Good Friday) or prass the +/- keys to move to a differant holiday type

(e.q. Data).

Good Friday

Erster Sunday
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Easter Monday

Thanksgiving Break (Thursday and Friday)
Boxing Day oL

Victoria Day

Holiday Dats type. Up to 10 dats type holidays can be programmed.
Press the NEXT key to program tha date type holidays or press the +/-
keys to move te a different holiday type (¢.g. day of 'week).

NONE indicates that this holiday (date) numbar (1-10) is not used '(no
holiday schedule has bean selacted). Press the NEXT key to program
this holiday (date) or press tha +/- keys to move 1o other hollday (dats)

' number(s). .

Program the month, date and hollday schedula while each of these pa-
rameters are flashing.

Day of Waek Holiday typa. Up to 10 day of week typa holldays can be L
programmed. Examples of day of week type holidavs are: T
1st Monday In September .

Last Monday in May ;
Prass tha NEXT key to program the day of week type holidays or

press the +/- keys to move fo a different haliday typs (e.g. SPAN).

NONE indicates that this holiday (day of wask) number (1-10) is not
used (no holiday schadule has been selected). Press the NEXT key fo
program this holiday (day of week) or press the +/- keys to move to
other hollday (day of waek) numbaers.

This ecreen shows holiday #2 is programmed as the 15t Sunday In
January with holiday schadule A assigned. Program the month, week
no.(1st, 2nd, 3rd, 4th or last), day and holiday scheciule while each of

these parameters are flashing.

Holiday Span type. Up to 10 holiday durations can be programmed. A
holiday duration is deflned with a beginning date and an ending date.

A haliday duration can be programmaed as & single clay holiday by mak-
ing the ending date the sama as the beginning date. Itis OK {o have
the hollday duration extend Intn the nexi year. Prass the NEXT key to
program the span type holidays or press the +/- keys to move fo @ dif-

farent holiday type (e.g. SPEC).

NONE indi¢ates that this holiday (span) number (1-10) le not used (no '
holiday schadule has been selacted). Press the NEXT key to program

this hollday (span) or press the +/- keys 1o move to other holiday
(span) numbexs. '
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' " inning month and dats for holi ion #1,
U HP J ol Program the beginning month and data for holiday curation #1

T Program the ending month and date for holiday duration #1. Then se-
,_[ H | J 3 lect a holiday scheduls A, Bor C. To remove a holiday duration, se-
lect none of the schedules. .

‘ Overrids

| Keyboard Override header. This mode Is reached by pressing the

D L E El OVERRIDE key from the RUN mode. Press the NEXT ksy to continue
N In this mode or press the RUN key to exit this mods without affecting a

change to the load etatus.

N ] This screen shows the status of all channels on the bottor Jine of the
C H H IN dur3 display. If the channel ric. Is fiashing, the channel is curenily qverrid-
» ¥ den. If itis flashing mostly on, the channel is overridden on. lfitis
flashing mostly off, the channel is overridden off. The channel # cur-
rently pointed to will be flashing in the upper right hand corner of the
display. The current avent for this channel Is s own beélow the channel
# (e.g. ON, OFF, dUR2, CYC4, SC03, NONE). Press the OVERRIDE K]
key to toggle the channel status untl the next event. Pross the RUN :
key to cancel an ovarride (will not work for timed external overrides). i
Press the +/- keys to sslect the next/previous channel. To exlt the i
override mode without making a change, press the PREVIOUS or
NEXT key to retum to the overrids header, then press tha RUN key.

-:: o ., ;—' RUN
FEL ST - - The RUN modea Is the nomal oparating mode. In the RUN mods the
T . 5 ; D U PR current time and day are shown. If today is a holiday, the actlve holi-
: : ENb day scheduls is also shown. Channel status is shown on the bottom
i line. The channel no. Is shown if that channel js on. If the channe] no.

is flashing, that channel is currently averridden. If it Is flashing mostly
on, the channel is overridden on. If It is flashing mostly off, the chan-
nel is overridden off. Tha input # is alzo shown along with the status of
that Input. The following s a list of the possible Input status messages:

Message Input Conflg. Status
| NONE . not config -
; On\d . on\d Input closed :
OFFd On\d input open, in delay
g -N- On\d not active
e ovd OVR overridden on w/delay
) 7-V- OVR not active or overridden
N . on or off without dalay
i ENb ENb input closed (enabled)
A disb ENb input open (disabled)
vl 072F sensor,F sensor value
LOF. sensor,F’ sensor value bslow range
Q25C sansar,C sensor valua
HIC sensor,C sensor valua above range
055L sensor,L sensor value
175U sensor,U sensor valug

The display will show the status of all inputs, ong at a tima, by auto-
matically loaping to the next input every 5 seconds. To lock on one
Input, prass the NEXT key. To retumn to tha automatic sequencing of

innife nraece a ANEYT bav nania
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Temperature Sensor
Model TE3/CAT is g sealed, outdoor solid-state temperature sensor designed to Interface directly s
with the EL78. Z.

' Speclfications: Oparating temperatura: <40 F fo 167 F (40 C to 75 C), Resolution: 1,5F (1C) " i
Model TS3/SAT is an unssaled, indoor solid-state temperatura senser designed 1o Interface directly - _
with the EL7E. Ll
Specifications: Operating temperature: -40 F to 140 F (40 C to 60 G}, Resolution: 1.5F (1C) B
Light Sensor R

Model L.S-R is a solid-stats light sensor designed to interfacs dirsctly with the ELT8. It provides a
relative light laval to the control (0-100 L).

Compulsr Software ‘

Tha Pecosoft.EL software program provides a quick and easy method of programming and review-

ing the EL78 from a personal computer. Programs can be written and stored on the PC and then
loaded Into the me control. Programs can also be copied from the time control into the PC o al-

low easy review and verification.

Contact Paragen for further Information.

Application Examples

Example No. 1:
Objective: To control an air conditicner to operate at 73 F from 8:00 AM to 12:00 PM and to operate

&t 77 F from 12:00 PM to 5:00 PM on Monday through Friday. On nights and weekends the air con- :
ditioner will be off. The air conditioner will also be off from October 1st to April 30th. Temperature N N

ietpoints are to have a +/- 1 F deadband.

Wiring Diagram:

mzunzu
‘ CASLE

o

TEMPERATURE
SENSOR

ro

|ooo]oooﬂon;.]

m

r

~

o

coofooofoocfoa
i

‘OOOI
[+
[*]
o

N
1eOVea
L

14
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Programming:

N
XTIy e

STEP

—
.

25,
26.
27.
28.-
as,
30.

31.
32.

A IR
&

o ¢
No

PA

6307195014

Rravnt eLc

KEY
RESET

NEXT
PROGRAM
NEXT +,-
PROGRAM

NEXT
NEXT
+

NEXT
NEXT
NEXT
NEXT
NEXT
+

PROGRAM

NEXT
NEXT

+-

NEXT

-
PROGRAM
NEXT
NEXT

+
NEXT
NEXT
+
NEXT

NEXT
+
NEXT

NEXT

PROGRAM
NEXT

NQ.
CTRIC Co.2 28 7393 37358 TO S1B3eJUN

19718
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DESCRIPTION

Clears contrai's memory. Control Is finished Initalizing when # stops
flashing (about 6 saconds).

Display shows MAINtAIn (malntained relay aperatian).

Display shows TIME header.

Use thess keys to sat time, data and daylight savings time information.
Press PROGRAM koy fo step through headers until EVNT (event
headar) is reached.

First event is shown with event & flashing.

Event type ie flashing.

Select OFF avent type.
Channel no.1 is flashing. This ig the desired channel,

Hours are flashing,

Roll backward to select 5 PM,

Minutes are fiashing. 00 js desired value,

SUN is flashing. - NO is displayed,

MON Is flashing. NO is displayed. .
Change NO to YES. Step through remaining days and.select YES
for TUE, WED, THU, FRI and HOLIDAY A. '

Advanca to INPT (configure inputs) header.

1st input is shown with Input # flashing.

Input typa Is flashing.
Select F (Fahranheit),

CAL (calibrailen) offset is shown.

Calibrate sansor if nacessary.

Advance to EVNT SENS (sensor even}) header,

First sensor event is shown with event # flashing.

Sensor no. is flashing. NONE indicates that a sensor has rot yet
been selacted.

Select sensor 1. 1- F is displayed,

Channel no, 1is flashing. This Is the desired channel.

Hours are flashing.

Roll hours to 8 AM (PM indicator i3 not displayed).

Minutes are flashing. 00 is desired value.

SUN Is flashing, NO is displayed, Step through the days to select
YES for MON, TUE, WED, THU and FRI.

ON ia displayed with the on setpolnt flashing.

Roll to 074F.
OFF Is displayed with off gatpoint ftashing. Default value of 072F Is
what we want, If another value is clesired, use the +/- keys to roll to

that value,
NOTE: Becausa the rasolution is 1.5 F, not all valuas of F will be

possible.
Sensor event # 02 is shown. Repeat the above steps to selsct
sensor 1, channel 1, 12:00 PM, MON thru FRI, an ON setpoint of

077F and an OFF setpoint of 076F.
Advanice to HOL (holiday) headaer,

Displays SPEC (special hollday ) header.
KQalart QDA Mlanlldas oeccar 2 » .
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38. NEXT First holiday duration Is shown with holiday # flashing.

33. NEXT Holiday start is shown with month flaghing.

40. . Roll to OCT (October),

41. NEXT Holiday start dats is flashing. 01 is the desired date.

42, NEXT - Holiday end month is flashing,

43, + , Roll to APR (April).

44, NEXT Holiday end date Is flashing.

48, - Roll to 30.

46. NEXT " HOLIDAY (holiday scheduls) is flashing. No scheduls is currently
selected (not used). '

47. + Selact A (holiday scheduls A).

48, RUN Programming is completa. The control will do a status updats end

then go to the RUN mods.

Example No. 2 .
Objective: To control lighting circuits using latching relays. Tha lights are to turn on at sunset and
turn off at 11;00 PM. The lights are also to tum on at 4:00 AM and tum off at suniise. This |s to oce
cur seven days a week. This example will use channel 1 (relays 1 & 2).

o

Wirlng Dlagram:

LCAD

L

\/\/WW i" '-_---_} FOWER
© s . i r- 1
O ] g -
o L 0 : ;;0“
O o M C H !
O+ 000000 (o) i
} .
P — A
==
— .
|
! Programming:
STEP KEY DESCRIPTION
.. RESET Clears control’s memory, Control is finished inltializing whan # stops
flashing (about 6 seconds).
2. NEXT Display shows MAINtAiIn (maintained relay operation).
3. + Toggle to MOMNARY (momentary relay operation).
4. - PRCGRAM Display shows TIME header.

< s
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NEXT,+,-
PROGRAM

NEXT

PROGRAM

NEXT
NEXT

NEXT

NEXT
NEXT

NEXT,+
NEXT,+,-

RUN

: 8
2 llé{%mh
Use thess keys to set time, date and daylight savings time information.

Press PROGRAM kay to step through headers until ASTR (astro
header) is reached.

Suritiss time is displayed with hours flashing,
Set to today’s sunrise hour.

Sunrise minutes are flashing.

Set to today’s sunrise minutes.

Sunset time Is displayed with rours flashing.
Set to today’s sunset hour,

Sunset minutes are flashing.

Set lo loday’s sunset minutes.

LATT N-10°is displayed (latitude 10° north).
Roll to the desired latitude.

Displays CHAN 1 NO.

Change NO to YES to assign astro to channel 1.

Press PROGRAM kay to stap through headers until EVNT (event
header) is reached, = - - . .

First event is shown with event s flashing.
Event type [s flaghing.

Select ON event type.

Hours are flashing.

Roll hours to 4 AM.

Minutes are flashing. 00 is desired value,
SUN is flashing. NQ is displayad.
Change NO to YES 1o assign this ON event to Sunday.
Assign this ON event to MON - SAT.

Second svent is shown with event # flashing. Program this sacond
avent as an OFF at 11:00 PM for SUN - SAT.

Pregramming is complete. The control wij| perfarm a status update
before going into the RUN mods.
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"HMART - o, PSS vpcmnuu i CHEDIer input

€
'

clsged
Enabler

. input o Foewh et
6P8N O C

Channsl ©on y s
Stalus : e
without f‘; SN
anabler off N

input off on d on Pt
svent avant - "

¢ ei.n event ' A

Channel on .: oo
Stalus 2 Lo,
with J 0
snabler J .
{nput off , .

Example No. 4§ Operation of On\d (On with off delay) override input
Assume that off delay tims is programmed for 1 hour, Also assume that the channel's programmed

A . state s off.

l'

1 hour ‘Dl

closed
On\d '
Input
open ; - :
| 1
p !
on s I ! i
Channef ) ": 1
Status 1 ! '
off { ' H
F F—- r- 1 hour ~9|

haur —h[

18
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Example No. 5 Operation of QVr {toggle) override input
Assumae that the channel is currently under control of 2 duty cycle svant .

Case 1: No programmed ON time (ONt = 0:00.00)

. ' closed

ovr ”
Input '
1 on .
. Channel
Status
off

NOTES: 1. OVr can be canceled from the keyboard override mode.
2. Toggle override will end when the next prograrnmed event is reached.
3. OVrinput is active with the closing of the input. Opening the input has no effact.

f ‘ | : Case 2; Programmed ON time = 1 hour

‘ .'.':g closed
< —".'-f OV(

Co input

h opén — e
Channel H[H’ !’H—ﬂ
Status
off

r—-1 hour ~bl

. NOTES: 1. OVr ON cancels after 1 hour, unless OVr Inputis closed again which wil force an
o ovarride OFF,

£ 2. OVr OFF can be canceled from the keyboard averride mode.
3. OVrinput is active with the closing of the input. Opening the input has no effact.
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Programming Worksheats

Configuration
Ralay Operaticn: maintained / momentary

Clock Format: 12hr/24 hr .
Stagger up: No/5 second/15 second/30 second/1 minute/Sminute/10 minute/15 minuts.

Duration 3: __<__.___ (hours:inutes.seconds)
Duratien2: ___.__ (hours:minutes.seconds)
Duration 8 __:___.__ (hours:minutes.seconds)
Duration4: __:__._  (hours:minutes.seconds) L

Ao e

Duty Cycle OFF 1: _.___.___  (hours:minutes.saconds)
DutyCyeleON 1; __ : (hours:minutes.seconds) -
DutyCycleOFF2: __. . (hours:minutes.seconds)
DutyCycleON 2: _:___. _ (hoursiminutes.seconds)
Duty Cycle OFF&: __; . __ (hours:minutes.saconds)
DutyCycleON 3: __: . (hours:minutes.seconds)
Duty Cycle OFF 4: __:__._ (hours:minutes.seconds)
Duty CycleON 4 _.___.___  (hours:minutes.seconds)

Daylight Savings Time: yes/no
‘(Ef yes) Spring (start DST): in (L.e. 1st SUN in APR)

Fall (end DST): In (l.e. last SUN in OCT)

Astro

Latitude: ___ north / south

Channel 1 Assignment; yes/no
Channel 2 Assignment: yes/no
Channel 3 Assignment: yes/no
Channel 4 Asgignment: yas/no
Channel 5 Assignment yes / no
Channel € Assignment: yes /no
Channel 7 Assignment: yes/no

Channel 8 Assignment: yes/no
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Events
# __Event Type _Charingl 1-4 Tims Day(a)
| iampm | SU MO TU WE TH FR SA HA HB HC
: ;. amipm SU MO TU WE TH_FB SA HA HB HC
. . i ampm _SU MO TU WE TH FR SA HA HB HC
. s ampm SU MO TU WE TH FR SA HA HB HC
: __ampm SU_MO TU WE TH FA SA HA H8 HC
. ___ampm SU MO TU WE TH FR SA HA HBE HC |
‘ Z am/pm SU MO TU WE TH FH SA HA HB H4C
| SUMOTUW c
8U MO TU WE TH FR SA MA HE_MC
_SU MO TI WE TH FR SA HA HB HC

SU_MO TU WE TH FR SA HA HB NG
—SYU MO TU WE TH FR SA HA HB HC
SU MO TU WE TH FR SA HA HB HC
5Y_MO TU WE TH FR SA HA HB HC

am/prn
am/pm

e BTTUE

~ : _ amfpm SU MO TU WE TH FB SA HA HB HC

ampm_
amfpm
ambm

M., i)

i am/pm SU MO TU WE TH F C
:__eampm SU MO TU WE
. ampm SU MO TU WE TH PR SA HA HB HC

amipm SU MO TU WE TH FH SA HA HB HC
SU MO TU WE TH FR SA HA HB HC
SU MO TU WE TH FR SA HA HB HC

SuU MO TU FR_SA HA HB HC

S MO T WE TH FH SA HA HB HC

SU MO TU WE TH FR SA HA HB HC

Lu)-ul

Am/pim

améppm SU MO_TU WE TH PR SA HA HB MC |
an/em

am/om

SU MO TU WE TH FR SA HA HB HC
MO TU WE TH FR SA HA HB HC

—amfom SU MO YU WE TH FR SA HA NB HC

am/pm SU MO TU WE TH FR SA HA HB HC

Ly :__am/pm SU MO TU WE Tif FR SA Ha HB HC
e . am/pm SU_MO TU WE TH_FR SA HA HB HC
oo e BMipm SY MO TU WE TH FA SA HA HB HC

. __emibm SU MO TU WE TH FR SA HA HB HC _

- ampm | SU MO TU WE TH FR SA HA RB HC

amjpm 54 MO TU WE TH FR SA HA HB HC

* i APm SU MO TU WE TH FR SA HA_HB HC

:__ampm SU MO TU WE TH FA SA HA HB HC

o VDT BU MO TU WE TH FR SA HA HB HC

. doampm [ SU MO TU WE TH MR SA HA HB HC
] i Amipm SU M Wi SA HA HB HC
A :_ampm SU MO TU WE TH FR SA_HA HB HC
: i am/pm SU_MO TU WE TM FH SA HA HB HC

| _§U MO TU WE TH FR SA HA HB HC
SU MO TU WE TH FR SA HA HB HC
8l MO TU WE TH FR SA HA HB HC
$U MO TU WE TH FR SA HA HB HC
SU MO TY WE TH FR SA HA HB HC

ampm __
amfpm__
ambm
amom
NN am/bm
B A :__ampm SU MO TU WE TH FR SA HA HE HG
Cetag ;. __ampbm SU MO TU WE TH FR SA HA HB HC
B 5 . am/pm
am/pm
ampm,
amfpm
amfam
Am/pm

_SU MO TU WE TH FR SA HA HB HC
SU MO TU WE TH FR SA HA HB HC
SU MO TU WE TH FA SA HA HB HC_
SU MO TU WE TH FR 8A HA HB HC
SU MO TU WE TH Ff] SA HA HB HC
SU MO TU WE TH FR_SA HA HB HC




) ‘rwt # 2 (choose one of the followmg)

22

NONE
On\d

Qv

ENb

"chan 1 = yes/no

OFFd= __ . __.__ (hrmin.sec)

ONt=" __: . (hrmin.sec)

chan 5= yes/no
calibration = __
calibraton= ____
calibration = __

calibration=__

chan 2 = yes/no
chan 6 = yas/no.

chan 1 = yes/no
¢han 3 = yes/no
chan 5 = yes/no
chan 7 = yes/no

chan 1 = yes/no
chan 3 = yes/no
chan § = yes/no
chan7 =yesho

chan 38 = yes/no
chan 7 = yes/no

chan 2 = yss/no
chan 4 = yes/no
chan 6 = yes/no
chan 8 = yes/no

chan 2 = yas/no
chan 4 = yes/no
chan € = yes/no
chan & = yes/no

Cmardun 18 2001
Input Configuration
Input # 1 (choose ona of the following):
KNONE
i Crid OFFd = _ . (hrminsec) chani=yes/no chan2=yss/no
' chan3=yesho chan4 = yes/no
chan S=yesmo chan 6 =yes/no
. chan 7 =yesno chan & =yes/no
CVr ONi= ____._ {hrminsec} chan1=yea/no chan2=yas/no
) chan 3=yss/no chan 4 =yes/no
; chan S=yes/no  chan 6 wyas/no
! chan 7 =yes/no  chan 8 = yes/ino
¥
ENb chan 1= yes/no chan2=yes/o chan3ayesns chan4 s yes/hno
. chan5= yesmo chan6=yesho chan7=yesho  chan 8= yes/no
F calibration = ____
c calibration=____
L callbration = ____
u .calibraton=__

chan 4 = yes/no
chan 8 =yes/no

3:38MpaR 63071900 eTRIC co.2 28 793 B73s To sisaly fiiliagl:
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Input Configuration
Input # 3 (choose one of the fallowing):
NONE
On\d OFFd= _: (hr.min.gac) chant = yesmo chan 2 = yes/no
chan3=yes/no chand = yes/no
. chan5=yes/no chan 6 = yes/no
chan 7 m yes/no chan 8 = yea/no
ovr ONt= . . (hr:min.sec) chan 1 =yes/ho chan 2 = yes/no
chan3=yes/no chang = yes/no
° chan5=yes/no chan6 = yes/no
chan7=yes/no chané = yes/no
ENb chan 1= yes/no chan2s= yes/no  chan3=yeso chand= yes/no
chanS= yes/no chan6=yesho chan7 = yssina  chan 8 = yes/no
F calibration =
C calibration = ___
L calibration = ____
U callbration = __

Input # 4 (choose one of the following):

NONE
On\d OFFd= _ . . (hrmin.sec) chan1=yes/no: chan2= yes/no
chan3=yes/no chan4= yes/no
chan 5 =yes/no chan 6 m y8s/no
chan7 =yes/no chanB = yes/no
ovr ONi = S (hr:min.sec) chan 1 = yes/no  chan 2 = yes/no
chan3=yes/no chan4= yes/no .
chan5=yesno chan6 = yes/no
chan7=yes/o'  chan 8 = yag/no
ENb chan1syes/no chanZ2=yesno chan3< yes/no  chan 4 = yes/no
chan5= yes/no chan6 = yesino chan7=yesno chang = yes/no
F - calibration =___
y c calibration m___
.
L callbration = ___

U calibration « ____
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Input Candlguration
Input # 5 (choose ona of the followlng):
- NONE
B Cn\d OFFd= _ :_.  (htminsec) chan1s= yes/no  chan 2 =yeg/ho
: ' o chan3=yes/no chan 4 =yes/o
' chan5=yes/ne chan 6 = yes/no
Lt chan7 =yesho than 8 = yes/no
i Owr ONt=__: .__ (hrmin.sec) chan = yesho chan 2 =yes/no
1 ' chan3=yea/no chang = yss/no
}{; : chan5=yes/no chané = yes/no
:f’-' ' chan7 =yes/no chan§ = yes/no
L ENb  ‘chanias yasho chan2e yesmo  chan3=yes/no  chan4 =yegino
| :yg , chan§= yes/no chané= yesho chan7=yasho change yas/no
n
1 F callration = ___
¥
! c calibration = ____
L calibration = ___
u calibration = __
| ‘put # 6 (choose one of the following):
NONE
On\d CFFd= _. . (hrmin.ssc) chan1=yes/o chan2= y&s/no
chan3=yes/no chand= yas/no
chan3 =yes/no chan 6 = yes/ho
chan7=yeano chan8= yas/no
Cvr ONt= . . _ (hrmin.sec) chant a yes/no chan 2 =yesino
chan 3 =yes/no chan4 = yes/no
chanS=yes/no chan6= ysa/no
chan7 wyes/no chan 8 = yesio
END chan 1 = yes/no  chan2=yssino chan3= yeso  chan4 =yss/no
chan5= yss/no chan g = yes/no © chan7=yes/no chang8= yes/no
F callbration=____
c callbration=_ __
L calibration =
¢ calibration = ___
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{nput Conflguration
Input # 7 (choose one of the following):
NONE
On\d OFFd= ____.__ (hrmin.sec) c¢han1=yes/no
chan 3 = yes/no
chan 5 =yes/no
chan 7 = yas/no
ovr ONt= __: _.__ (hrminsec) chan1=yes/no
chan 3 =yes/no
chan 5 =yes/ha
chan 7 = yes/no

END chan 1= yes/no chanZ2 =yes/no

chan 3 = yes/no

18! 24AMB/ 28

chan 2 = yes/no
chan 4 =yes/no
chan 6 = yes/no
chan 8 = yes/no

chan 2 = yes/no
chan 4 = yas/no
chan 6 = yes/no
chan 8 =yss/no

¢chan 4 = yes/no

chan 5= yes/no chan6=yesno chan7=yss/no  chan&=yes/na
F calibration=___
c calibrations ___
L callbration=____
U calibratfon=___
Input 28 (chooss ona of the following):
NONE
on\gd OFFd= _ : . (hrminsec) chan1=myesmo chan2=yes/no
chan3 =yes/no chan 4 =yes/no
chan § myes/no chan 8 s yes/no
chan7 =yes/no chan 8 = yes/no
ovr ONt= . (hrminsec) chan1=yes/no chan?2=yesno
chan 3 =yeano chan4 =yes/no
chan 5 =yes/no chan & =yes/no
chan 7 »yesMmo chan 8 =yes/hno
END chan1=yesino chan2=yesho chan3=yes/no chan4=yes/no

chan 5= yes/no  chan 6 =yes/na

P callbration=___
c callbration=_ __
L calibration=__

U calibration=___

chan 7 = yas/no

chan § = yes/no
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Sensor Events Do
Channal

¢ |Sene. ¥ {3-B) Time Day(s)

a1 i Em/pm SU MO TU WE TH FR SA HA HB HG

02 . am/pm SU MO TU WE TH FA SA HA HB MG
03 e BTV SU MO TU WE TH FA SA HA HB NC

0 i BMVDM SU MO TU WE TH FH SA HA M8 HC
05 e ATVER SU MO TU WE TH FA SA HA HB HC
08 (o fmom!|  SU MO TU WE TH FR SA HA HB HC
a7 e BTYA SU MO TU WE TH FR SA HA HB HC
08 A/ SU MO TU WE TH FR SA HA HB HC

o — i 8 SU MO T WE TH FR SA HA HB HC

10 ___: __ am/pm SU MO TU WE TH FR SA HA HB HC

11 am/pm SU MO TU WE TH FR SA HA HB HG _
42 ;. ambm EU MO TU WE T FR SA HA HB HC

13 e STVE SU MO TU WE TH FR SA HA HB HC

14 > gm/pm SU MD TU WE TH FR SA HA HB HC

15 fa BMBM SU MO TU WE TH FR SA HA HB HC

19 e BTURT SU MO YU WE TH FR SA HA HB HC
17 sm/am SU MO TU WE TH FR SA HA HE HC - .
18 e VDM _SU MO TU WE TH FA SA HA HB HC
9] am/pm SU MO TU WE TH FR SA HA HB HC
¥4 Bm/pm SU MO TU WE TH FR SA HA HB HC
2 L amiom SU MO TU WE TH FR SA HA HB HC
22 Pl SUY MO TU WE T4 FR SA HA HB HC
23 am/pm SU'MO TU WE TH FR_SA HA HB HC
j2¢ am/pm SU MO TU WE TH FR SA HA HB HC
28 Bam/pm SU MO TU WE TH FA_SA HA HB HC

o am/pm SU MO TU WE TH FA SA HA HB HC

12 e e ETYBIT SU MO TU WE TH FR SA HA HB HC
28 am/pm SU MO TU WE TH FR SA HA HE HG
28 i Gmpm SU MO TU WE TH FR SA HA HB HC
D am/pm SU MO TUY WE TH FR $A HA HE HC

1 : __amipm SU MO TU WE TH FR SA HA HB HG
a2 | e STVEMN SU MO TU WE TH FR SA HA HB HC

P. 26/28
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Holidays (special)
Good Friday: HOLA HOLB HOLC notused
. Easter Sunday: HOLA HOLB HOLC notused
- o Easter Monday: HOLA HOLB HOLC notused
f Thanksgiving Thu+ Fri:.  HOLA HOLB HOLC notused
| Boxing Day: HOLA HOLB HOLC notused
" Victoria Day: HOLA HOLB HOLC netused
: Holidays (date)
n # Month Date Hellday Schedule
HOLIDAY 4, B, €, or NONE
1
2
3
4
5
[
7
8
=] o
10
Holidays (Day of week)
W
; ’ 154, 2nd, 31':::!!1 or lagt Day Manth HOLI%?A'?:Y g?:?'ﬁeu:
{ 1
co 2 ;
L 3 ;
L p
]
[}
7
8
9

Holidays (duration)

Hollday 8chadule

Begin End
HODLIDAY A, B, C, or NONE

Month Dats Month Datg

. !
O | |ID IV | fon Joa foy |
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MAR 24’88 18:24 FR PARAGON ELECTRIC CO.2 20 793 3738 TO 9163eIUN_ 13,081 18:24AMg, 29

‘ , Note: This devica complies with Part 15 of the FCC Rules. Operation Is subject to the following
. L conditions: (1) this device may not cause harmful interfersnce, and (2) thls device must accept any
interferance received, including interference that may cause undesired operation,

This Class B digital apparatus meets all requirsments of the Canadian Interferance-Causing
Egquipment Regulations.

Cet apparaill numérique de la classe B respecte foutes les exigences du Roglement sur le matériel
brouilleur du Canada.

Commaercial / Industrial Warranty )
The products manulacturad by Paragen Eleciric Campany, Inc. and used in commarcial, industrial or instiulional applicalions are wamaned
ta be frae from delects i workmisnahlp or material under nommal use and savies, for a periad of ane (1) yaac from Uie date of purchase by
the and user (whether separassly of as a componant of oher products), of eighteen (18) manihs fram the date of manufactura of the
Paragon products, whichiever ls less.
Paragor's obligation undar this warranty la limited to ruplacing or rapalring. fres of eharge, any produet relurnad to Paragon with trans-
ponalion charges prepaid, providing that Paragon’s examinalion disclosas 10 iis badsfastion that sueh product is defectiva. .
misuse, neglect, accldent or mishandling, of 1o praducts which have been subject

This warranly doas nol spgly to damage caused by
1o rapair by anyone oiher than Paragen, opansd or takan apar, or which have nit besn propedy Installed ar have been used other

v than [n arcacdance with Paragon's instructions.
THIS WARRANTY IS IN LIEU OF ANY OTHER WARRANTY, BITHER EXPRESS QR IMPLIED, INCLUDING BUT NOT URITED TO
ANY IMPLIED WARRANTY OR MERCHANTABIUTY OR FITNESS FOR ANY PARTICULAR PURPOSE

* IN NO EVENT SHALL PARAGON BE LJABLE TQ PUACHASER OR ANY THIRD PARTY FOR ANY LOSS QF PROFITS OR
OTNER INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES WHATSCEVER.

7‘ PARAGON ELECTRIC
o COMPANY, ING.

IN U.S. IN CANADA: IN EUROPE:

Paragen Electric Co., Inc. Paragon Bleckic Canada Lid Aebenshaw inemational

€0a Parkway Biyd., P.O. Box 28 5785 Kannedy Road 2800 Emerywood Parkway, Sle, 400
Two Rivers, Wi 54241-0028 Misslesaugs, Ontdrio L4Z 2G3 Richmond, VA 23294-3743
$520/753-1161 FAX B2W793-3736 905/830-5956 FAX BO5/850-808B BO4/756-6500 FAX 804/758-8361

Mads in USA Printad In USA -

Pan No. 849395




COMMANDER 1900

Speciﬁcati'ons J|
o . CircularChart Recorder

i 1 to 4 pens - .
' fullapphcauonﬂembmry

. NEMA 4X/ IP66 constructmn -

' Hose-down protection

Multiple 6-digit indicator p#ﬁels -
continuous display of all signal values

0.1% measurement accuracy -
precise prot.ess mfoxmaumn

" High noise immunity - 5
- robust, dependable operation -

. COMMANDER 1900-a rugged,
] RS485 MODBUS scrxal commumcatxons ~ reliable recorder with the full
open systems compatlbihty S . .capabllliy fo meet your appllcatlon
S g P ;needs |

= ,TOtahzers and math funcnons bu:lt-m - =
| "f“HY lﬂl'egrarcd soluuons ' L

.,'
: .

ABB Enstrumentation

SSC1900R " T ..: - rn.ey




COMMANDER 1900

6e COMMANDER 1800 is a fully programmable circular Sﬁmple Cperation
@¥art - recorder for up to four process  signals. The ; -
- COMMANDER's straightforward operator controls and robust
construction make it suitable for a variety -of industrial
environments. Excellent standard facilities are complemented
by a poweriul range of options to give the flexibility o match
your application.” PR ' .

Comprehensive Process Information

The COMMANDER lets you soe the status of yourprocessata
glance: high visibility &-digit displays provide a clearindication of

up tofour process values simultaneously and active alarmsare
signalled by flashing LED’s below the main display. -

- The clearly-labelled tactile keypad gives direct access for
‘operator adjustments and configuration programming, without
" the need to open the recorders door. Cleartext prompts an the
digital displays gulde the user around the various menus. A
password-protected security system prevents ‘unauthorized
access to configuration adjustment menus. ‘ '

AR

The chartis easily setupto showthe inforrmatian you need in the
way you want. Pen ranges are individually set to give the best
resolution for each signal; the time per revolution canbs
selected between 1 hour and 32 days.Additionally a8 -
true time event pen facflity enables one pentobe -
set-up as a 3-position event marker on the . -
‘sametimelineasPeny, - )

sscisoor.




Flexrbm‘y to Solve Problems

for auxrhary dewccs

Torahzers, Math and Log:c

The COMMANDER 1900 of‘ers seamless rntegrauon of loopf"};f :
functionaiity to solve process probiems, ehmnnaung the needzzl_;. _

User conﬁgurable mazh furnctions, mass flow calculatlons
and RH tab.es are all fully supported

'v';Logic capabll-ty allows interlocking ‘and- integration of
... discrete.and contlnuqus functrons tosolve awiderange of

Integrating fluid flow to calculate total volume is pertormed'f process problems
by the bulit-in toralizers available for sach channel. Relays’ o
. -can'be assigned'to increment or resst, extemal counters to ﬁ‘ :
_matchthe recorder‘s rorahzer vaJues :
T COMMANDEH 1900

| Trmers and. Clock ; : : e
The COMMANDER offers two cvent trmers dnven by the: - R _
'MODBUS RS485 Communications

recorder's real-time clock. The timers-can be configuredto”’
- operate relays,: stan/stop the chart or tngger other actrons N
- wrthrn the recorder. S : ST

. Y;Anhunclét'o'_rf:_'l a

Relay.{

' Logic Equation-

AND |

: L.A Channal 1 alarm-

LA/a_rmannunciaz[ph enabled during nighthours.only. -

) L1223498] |-

Totallzer
E _’S_ummarion bl_" ThréeFIpvys

|:*~ Communications with PCs or PLCs are achieved via the
- 'RS485 " serlal -
COMMANDER to serve as thefront endof plant-wide data ||
.. ‘acquisition systems.. Using MODBUS RTU protocal all
.- ‘processirputs and othervanables ccan be continuously read -
- | by-a host PC running any of a wide vanety of standard‘
SCADA packages IR '

communijcations link. enabling the -

©  SSC1900R

GRS




Built to.lllie;et Your Needs

Q COMMANDER's modular architecture gives rise to a high

| of hardware cholce: up to flve o modules canbe added to

" - jebasicinstrument.

The standard input/output module supplied with every pen .
comes complete with a fully isolated analog input, arelayoutput; .
transmitter power supply, isolated analog retransmission and =
two digital inputs. Further . input and output capabrlrty is

provided by a range of plug-rn modules:

Analog input and relay - for use with math functions .

i

B Fourrslays- channel alarm outputs

Eight digital i mputs-— linked using logic equatrons
E Eight digital outputs ~TTLlevel alarm outputs

|

MODBUS RS485 communications —interfaces with P.C.s

Expandable for the Future

The COMMANDER ‘may be quuckly upgraded to meet your

changrng process requirements.

" Additional recording channels math‘-'capability or"input and
output functions can be retrofitted on-site using plug-in cards:

oasily fitted pen arms. Input calibration data is stored on

card, allowing quick changes to mput cards wrlhout the; -

sed for recalibration,

Ghenges to input sensors or reedrding procedures -are -

~ accommodated by reconfiguration using the main keypad.

nnlmal Malntenance

Excellent long-term stabrlny keeps recalrbratron toa minimum,

- cutting the costs of ownership. User-selectable:chart speeds '

_ and long life pens comblne o llmll usage of consumables

SSC1300R. -

Cemen B

Desugned to Survwe

NEMA 4X protectlon ensures the COMMANDER cansurvivein
the harshest environments and makes the recorderideal foruse -
_in panels which are regularly hosed down. The tough, acld-
-reslstant case and secure” cable-entry glands maintain the
NEMA 4Xrating for wall-mounted or pipe-mounted instruments. -

; '»No lmmunlty .
-Recordlng accuracy is. marntamed in no:sy rndustnal

s -enwronments due to the advanced EMC shlalding within the
- recbrder.The power supply has been designedto give excellent

protecuon from. power spikes- and brownouts and all

-configuration and status information is held in nonvolatile
memory to ensure raprd recovery after a powertailure.

Easy to lnstall

E A choice of mounting opttons enables simple lnstallatlon of the
"-recorder in a panel, on a wall or on a pipe. Detachable terminal.

biog Ks allow for trouble-free connection of input and output

- wmhg, with mains lsolahon prowded bya powerswnch wnhm the

'lnstrument

Buﬂt-ln Qualrty, ‘

The COMMANDEFl 1900is des:gned menufactured and tested .
“to the highest quality standards, including 1SO 9001, and is
guaranteed by a2year parts and labour warlanty '
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Number: ~ 1perchannel
Voltage: " 24Vde nominal
Driver . Upto 25mA
Analog InputPerformance ' : s Isolation: ‘ ' 500Vdcchannchhannel
Type ' HangeLo ' " RangeHl. - T Min, Span Accuracy
imVv R 150" -5 -|=0.1% raading or 10pV
v 0 5 01 £0,1% reading or 20§V
: . mA Lo 80 1 £0.2% reacﬂng or 0.2pA . ; |
Ohms (low) . ) 750 20 - ::O.Z%rGadlpg or 0.1 ohms o - -
Ohms (high) ) ok "400 " |#0.5% reading or 10 ohms :
°c . F , .
Type - " 'Range Lo- ‘-Range Hi o Range Lo - ‘RangeHi Accuracy (excl. CIC)
B -18. .- ‘1800 N 0 . — - 3270 +2.0°C (above 200°C)
TE <100 800 40 | 180 [wsC
N ~100 300 a0 1880 Js05C
K -100 1300 - - =140 ° 2350 +0,5°C
N - 200 _ 1300 - - =325 - 2350 +£0.5°C o
R 18 1700 [ 7o | 8000 . [£1.0°C (@boved00”)
s =T 70 0 | 73060 |10°C (above 200°C)
T =50 | w0 =200 550 [205°C
T FTi00 T 200 | 800 325 BT R YT .

Commander 1800 Performance Specification

{ Summary
-1.2,30r4 pens

+ 10" Chart size . '
Standard i/o with each pen 1ncludes .

- supply, relay output and 2 digital inputs.

General :

Construction . S
Size: - 15.23"(h) x 15.04" (W) x5.57"(d) =~ -
(386.8 x 128.0x 141.5mm)’ O
Weight: . 18lb (8.2kg)’ o
Case material: Glassfiber-illed remforced polyester
WindowMaterial:  Polycarbonate
Doorlatch: - ' ngh-compressmn with .op:ional Iock
Enwronmental f

Operanonaltsmperature range 32" 16 130°F (0° to 55°C)

Operatlon and Conﬂguraﬂon
Programmlng method: .Viafront panel keys
Security:. - Password protected menus

Analoginput, analog output, transmrtterpower ,

o ‘Power Supply.

- - Thermocouple types::
‘ -HesastanceThermometer Pt 100

Operatxonal humldlty range: . ‘510 95%RH - ;
: (non-condensmg) f g
: R - 510 80%RH (chart only)
~Case sealing: - 'NEMA 4X (IPs6). - ;
.Fast transients: - 1EC 801-4 Leve! 3
_Installation o
- Mouinting options: - Panel wallorplpe
- Terminaltype: Scraw’ : '
W|res:ze (max) 14AWG (|/o) 12 AWG (power)

" Isolation:

Safety
General safety: IEC348
isolation: 500V de (channel/channel)
o . -2kVde (channel/ground)
Memory protecﬁon:v - “Nonvolatile EEPROM
: Approvals

o CSA.(pen_ding)

. 115/230V ac £15%, 50/60Hz
< 40 VA (typical for full spec. umt)
Up to 60ms -~

 Voltage:
- Consumption: -
' »Lina interruption: o

'. Process Inputs and Outputs A

General
. Noise Rejection: - Common mode > 120dB at 50/60Hz
S ' ~ Normal (series) mode > 60dB at
R 50/60HzZ A
CJC rejection ratio: - ‘< 0.05°C/°C

- Sensorbreak protection: Upscale or downscale drive

*. Out of range detectlon "0'to 100% of enginearing span

- Temperature stabulrty- . < 0.02% of reading/°C or 1uV/"C
- Long-termdrift: -'= 0.01% of reading 10pV annually
lnput mp_edancs ~>10 MQ (mV and V-inputs)

o 100 Q (mA input)

Analog Inputs - : - '
Signal types: . mV,V, mA, Q :
B/ E, J. K/ N, R. S, T

X2, x¥2, x52 'lingar

~ -250ms per channal

- 800Vdc channel/channel
‘Dto 60s programmable

. Other linearizations: .
. Sample interval; -

: Dngtta] Filter::

Transmltter Power Supplies

.. SSC1900R -




Analogue Outputs

'-Dlsplay and Operator Panels

pe: ‘ 410_20 mA "Dlsplays .
curacy: £0.1% - Number: 2(1or2 pens) or 4 (3 or 4 pens)
aximum load: - 750Q° L Typer 6-digitred LED, 0.56" (14mm) high
lsolatlon. 500V de Statusmdlcators - Indicate channe!number on display
Alarrn mdu:ators , lncﬂcate channel with active alarms
RelayOutputs - - L o LT -
- Type: SPDT o Panel Keys - _
Rating (W|th non-inductive load): 5A-atv1‘15/230V_a‘c: - " Function: - Programmmg aceess, mcrement/
_ R T o decrement, pen hftanduser-deﬁned
919“3‘ Inputs 'T_"_L . -I.‘f‘ RN . h , . '.functlon key
- Type: ' or volt-free . .
© Minimumpulse: - 250ms . . 7 : _.Alarms and |-°9i¢
lsotatlon 500Vdc between modules, no lsolatlon . Alarms . :
within module , : Number: -~ 4 perchannel '
D.g.m Qutputs : Type " High/low process, fast/slowrate of
Type: BVTTL - ' -change .
Rating: . 5mAperoutput , Adjustments. L Hystere5|s time delay
|solation- “500Vdc between modules, no |solat|on. B - C
within module ' Loglc Equatlons .
Senal Communlcations 1 Number: 4 ,
_Connections: 'RS485, 4 wire * . Function:" - OR, AND .
Pmtocnl . MODBUS. RTU - inputst : ._Alarmstates digital inputs, total;zers S
- LT logic .
' Pneumatlcmputsloutputs ' S o Qutp_tJ,tS;; “Relays, digital outputs, chanstop,
Type: 31015 psig /P, 31015 pstg Pl R : alarmacknowledge ‘
Mountmg ~ External DIN ranl on rear of unit S : : ,
A _ : . ST . ,’AdvancedSoﬂwareFunctions
-ReoordingSystem i .. Totalizers e
v IR . 'Number; - o 1,per pen
mber: 1, 2 3 or4(red biue. green black) - Size: - .99,993989max. . ,
Response: ' -'TSeconds(full scale) . : - Output:. - - External counter driver, “wrap” pulse
Reselution; . -0.1%steps ' » R - signal '
Pen fift, .Motor-dnven WIth optuonal auto-drop B
' R _ - Math v ‘
Even"c Pens : ©  Numberof eqns. 4 :
' Stapdard:- 3—posmon event recordmg onany - TyPBu X, low & hlgh select, max,
R channel , * min, average mass I‘Iow. RH
Realime: .~ 3-position event recordlng onthe L =
- - sametime lingas Pen 1~ hmgrs »_ o
char.t . R Numbar 2 S .
" Chartsize: 10" or105mm S S Type. : - -Real-time clockdriven event, -
Chartspeed: . . 1to167-hoursor7to32 days per SRS ' ., adjustable duration
e . _revoluhon = o . output Fl_elay,»digita;.ou_tpt.‘qt, logic equation .
OptionModule I
Number- . .- -5 plus 1 x standard input/output module
Connection: | - - Plugin cards with detachable -
PR + connection blocks - . '
-|Option Module Types T “‘“3v|Io permodule O o I
’ : . "An_algg U/p | Analog o/p Trans PSU . \_Bﬁelay‘s : Dlgltal_Vp- ‘Dightal clﬁ; " Comms. |Max.No. ﬁeré
Sancargio — Tz
Analag i/p + relay 1 :
4golays- .
lvp
“digital o/p
RS485 comms. -
|1901J (non-upgradeable) 1.




‘>SSC19__OOR . - : 'I".."'(.:H-73.~"

Ordering Guide o
FART 1 - : S o |
MMANDER1SDDRecorder o g Ik I e T X XXX X X ] Xk
: Ong Pen (Recl) Basic, non- upgradcable SURCEN 01 N T T 1
A -_OnePen(Hed) R PR RN
Recorders = . Two Pens (Fled&Green) : SRR S 12
% Three Pens (Red,'Graen, Blus)- T <
Four Pens (Red, Green, Blue Black) - i C 14

$ = Slandard (EFVC lype) : '

Chart TYPe  kpe 105 Pxand FXR type charts
‘ Chessell Brand charts _ :
 [Electrical Code  Standard- - o Co X : A
“Nomg - . R o 0
Additional Modules D ) - Complete FART2 A
None : e T '

Oxc

. OPtIon Module

) . . Tolalizer .
“Petions Maihs & Timer . = . )
' L Tolalxzer. Malhs&Tmer o o _
p———— .ﬂsv'\.c.' e - S
. 280VAC.
‘ . 24VAC.
(Power SupplY Tz A G with On/Off Switch -

.. 280V A.C. with ON/OFf Switch

24V A.C. with ON/Off Switeh o L I

: ~ Company Standard - RS I - R | sTD

Poclal  Customerseting e | o L | eus

TPrwuo -

DO BEON - -

cuings _ - Special SXX

_ Each pen ﬂned has an assoclated standard lnput/Output module compnsung Analog mput. An:dog

- oUpin, Relay, Transminter Power Supply and Two Digital lnputs_ .~ - ° .
Additional input/Outpul modules may be fitted in the unused Madule Pos:ﬂons as requlred Thasa

addmona! madules shauld be specﬂied in FAFIT 2ofthe Ordenng Gulde . . ‘

’PAnrzAadmonan Modules * =~ I RN . Module Type .
 [odule Poston 2/ Channel 2 lnputr S
. Modiule Position 3 / Channel 3 Input™ ' i I
. -'»:,_Eodule PoslﬂondlChannelunput' -
{odule Fosition’5 ' '

* Module Posttion 6

Aalvinvin]wp

lo|oelo|o

N - - '..n.A
To|lw|w
NEIESESE

2 Key toModuleTypes =

- No module fitted / Pen input. channel v

_Standard InputOutpat -~

. Analog Input (Math mput) * Relay
FourRelays _

- Eight Digital Inputs _'

_Eight Digital Outputs

~True Time Event Pen (Violet)

‘MODBUS RS485.Communications

0000 0B
" U o]
0 Inapos!
L)
mmmhun - o

&L

y 'On 2,30r4pen insirumenls astandard /O module is
C T always fitted In the corresponding module posmon (enter
' ] G - |- ‘0 inthe corresponding order code field).

m
»

e.g. .1913JAA011003088TD"
3 pen —_—

' N 4 relays ——— - - _
- ModulePasitions 12 3.4 56 . " | | -Modbus RS485 commumcatrons — ~




: }Maloa Qupt o[ . Pawar Switch gndl Fusa"
. o, .
}Anlloq input—-seabwh

|— Commoi ‘I : e
e Laglui}Lngc,lnpus
--Log!cz:c G
Nermally Opgn . -
Commen Rety oo e r -Eﬂl e B
Normm:yclasad}““““""l'e‘ SR =

Summary of Connections _ Thlnneeeupu Lanlug.(mV):".: .
2 u-—- 3| (e ‘ _ . i
0 el .
0o & - . -
e[ _ L : - Neumal.
- C - Curren Aswlnk'rn 2-w1 m-nu Gmund
VoI (non2wleTuneminam) r'lmm- @ .

Standard Input/Output Modules Po warSuppIy connectlans
1'3——_@___m,,c,m R ' [(E—=—— common Cammon
2| [TZ—@—— Nomalty Opan }nm1 o 2| RS et - Oumput
3[[Z—e—— Comman . ). B 3 OS2 Oupm2,
4 =—et—— NomalyCosed ) . 48— o3 . Ouwsuta
5 [ [(=—3-—— Mormaly Open - n-uyz - B E—8m——Ipus . Cupus
‘¢ [E—@-L—— Camman » _ o TR puts. | QuipatS.
7/ =2 Normaly Closad }' 7| S Ipu8. . Oupu@
8| [I=—2-+—— NormalyGpan -}nnys' 2 S lnput7 . Output 7.

o[ Commen ) 8|8 miB . Ot
D8 S —— NamaiyCksed ) . - 30 [(IH=—=@-~—— Commen  *  Common
o I ANmunyonan'-’}neuyr nd- e| . | - . '
. ' Eight Relay Output Module D:gltal Input/OutputMaduIe
H. (320.6)
: 12

‘-.-u_u(m,p_:;) o /

30 (s9) - 4 holes 0281 (.14) dls-
N er up for 14 thread
2,80 (¢6) .
1.38 (35)_‘? CubOut Slze

Dlmenslons ln mches (mm)

: fD:mens:onalDetalls -

3
E
i
i
i

SS C1 SOOH




COMMANDER 1900 Series Installation Guide

Circular Chart Recorders
| ‘ All Versions
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ABB INSTRUMENTATION

‘ The Company

ABB Instrumentation is an established world force in the design and manufacture of
instrumentation for industrial process control, flow measurement, gas and liquid analysis and
environmental applications.

As a part of ABB, a world leader in process automation technology, we offer customers
application expertise, service and support worldwide.

We are committed to teamwork, high quality manufacturing, advanced technology and
unrivalled service and support.

The quality, accuracy and performance of the Company’s products result from over 100 years
experience, combined with a continuous program of innovative design and development to
incorporate the latest technology.

The NAMAS Calibration Laboratory No. 0255(B) is just one of the ten flow calibration plants
operated by the Company, and is indicative of ABB Instrumentation’s dedication to quality
and accuracy.

Use of Instructions

BS EN ISO 9001

& 6 &

@,

o oy
G

St Neots, U.K. - Cert. No. Q5907
Stonehouse, U.K. - Cert. No. FM 21106

EN 29001 (ISO 9001)

ol

BUAcER

Lenno, italy — Cert. No. 9/90A

Stonehouse, U.K. - Cert. No. 0255

r—-/l ~
Warning.

An instruction that draws attention to the risk of injury or

f— ﬁote.

\.

Clarification of an instruction or additional information.

Jeath. ]

R

(—A Caution.

An instruction that draws attention to the risk of damage to
the product, process or surroundings.

r— Information. '

technical details.

J \

Further reference for more detailed

information or

J/

Although Warning hazards are related to personal injury, and Caution hazards are associated with equipment or property damage,
it must be understood that operation of damaged equipment could, under certain operational conditions, result in degraded
process system performance leading to personal injury or death. Therefore, comply fully with all Warning and Caution notices.

Information in this manual is intended only to assist our customers in the efficient operation of our equipment. Use of this manual
for any other purpose is specifically prohibited and its contents are not to be reproduced in full or part without prior approval of

Technical Communications Department, ABB Instrumentation.

( Health and Safety
To ensure that our products are safe and without risk to health, the following points must be noted:

1. The relevant sections of these instructions must be read carefully before proceeding.
2. Warning labels on containers and packages must be observed.

information given.
and/or temperature.

must be used.
6. When disposing of chemicals ensure that no two chemicals are mixed.

3. Installation, operation, maintenance and servicing must only be carried out by suitably trained personnel and in accordance with the
4. Normal safety precautions must be taken to avoid the possibility of an accident occurring when operating in conditions of high pressure
. Chemicals must be stored away from heat, protected from temperature extremes and powders kept dry. Normal safe handling procedures

Safety advice concerning the use of the equipment described in this manual or any relevant hazard data sheets (where applicable) may be
obtained from the Company address on the back cover, together with servicing and spares information.
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1 INTRODUCTION .....coiiriiircrresensemrernsvenesensnsessnsesessecns 1 The series of COMMANDER 1900 instruction manuals is shown
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I Setting Up

B Displays & Controls
l Operating Leve!

B Simple Fault Finding

PROGRAMMING

W Basic Config. Level
W Advanced Config, Level
I Control Config. Leve!

Part No. Part No.
IM/C1900-0GC IM/C1900-PGC
\ ‘ ) J
Y
Controliers Only

A - Standard Manuals

ADVANCED SOFTWARE MODBUS (RTU)

OPTIONS W Serial Adaptors
[l Flow Totalisation B Serial Connections
B Ramp/Soak Profils B Programming Pages
I Maths Functions B ASCI Tables
W Timer Functions

Part No.
IM/C1300-ADV

Part No.
IM/C1300-MOD

B - Supplementary Manuals

Fig. 1.1 COMMANDER 1900 Documentation




2 PREPARATION

2.1 Acceésories - Fig. 2.1

1104
(depending on
no. of channels) Q

Door Lock
Versions Only

A - Standard Accessories

(kit contains 2 sets
of items shown) /)

R

D, >

B —Wall-/Pipe-mounting Accessories
(part no. C1900/0712)

C - DIN Rail (part no. C1900/0713)

’ D - Optional Case-to-Panel Gasket
(part no. C1900/0149)

Fig. 2.1 Accessories

" Modules fitted in modute positions 2 to 6 — none ——‘

2.2 Checking the Code Number - Fig. 2.2

2.1.1 Non-upgradeable Version

Information.

The 1901J is a basic, non-upgradeable single pen recorder.
This version is not fitted with an analog output, relay,
transmitter power supply unit or digital inputs and no
additional modules can be fitted. The full identification code
is shown below.

1901J A00 11 00000 STD

T T

COMMANDER 1900
single pen recorder

Electrical code — standard
Option module — none
Options — none
Door lock — not fitted
Power supply ~ 115V a.c.

Special Settings — company standard

Push to
,p release handle
Y/

Pull handle
to release
door...

Check code number
against Table 2.1

@

Loosen
captive screw

Swing chart plate forward

{ Vem— At

@ ...and open door

Fig. 2.2 Checking the Code Number




2 PREPARATION

...2.2 Checking the Code Number

1900 Recorder/Controller ‘ n XXX
One Pen (Red)

Two Pens (Red & Green) 12
Recorders Three Pens (Red, Green, Biue) 13
Four Pens (Red, Green, Blue, Black) 14
One Contro! Unit One Pen (Red) 1
One Control Unit, Two Pens (Red & Green) ' 12
Recorder/ One Control Unit, Three Pens (Red, Green, Biue) 13
Controllers One Control Unit, Four Pens (Red, Green, Blus, Black) 14
Two Control Units, Two Pens (Red & Green) 22

Two Control Units, Three Pens (Red, Green, Blue)
Two Control Units, Four Pens (Red, Green, Blue, Black)

Standard
CSA

Electrical Code

None

0

Totalizer 3

Ramp/Soak Profile (Recorder/Controller versions only) 5

Options Maths & Timer A
Totalizer, Maths & Timer B

Totalizer, Ramp/Soak, Profile, Maths & Timer (Recorder/Controller versions only) C

115V A.C.
230V A.C.
24VAC.
118V A.C. with On/Off Switch
230V A.C. with On/Off Switch
24V A.C. with On/Off Switch

Power Supply

DU EWN -

} Module Position 3**

Module Position 5

: Company Standard STD
geptetfrzzls Custome):' Setting : Ccus
Special SXX
Table 2.1 Code Number interpretation
Key to Module Types - . Refer to Fig. 4.2 on page 6 for module positions and
0 No module fitted identification.
1 Standard Input/Output
2 Analog Input + Relay * 0On2,3and4peninstruments standard I/O module is always
3 Four Relays fitted in this position for the Channel 2 input. -
w Eight Digital inputs
Eight Digital Outputs ** On 3 and 4 pen instruments standard /O module is always
6 True Time Event Pen (Violet) fitted in this position for the Channel 3 input.
8 MODBUS RS485 Communications

*** On 4 pen instruments standard /0 module is always fitted in
this position for the Channel 4 input.




3 MECHANICAL INSTALLATION

3.1 Siting - Figs 3.1 and 3.2

3.2 Mounting - Figs. 3.3 to 3.5

Minimum

= Sensor I

£ N
\l/

A — Close to Sensor

N\

-3

J

B — At Eye-level Location

15.23 i

(386.8)
[ || C—/3
IESSRESSRIEEE

Dimensions in inches (mm)

|~ 15,04 (382) =]

L %
=
C - Avoid Vibration
Fig. 3.1 General Requirements
\ 55°C
o i Max. /
0°C
| Min.
A —~ Within Temperature Limits
vl 0to 95% RH
(o)
. i
amsl % v
AAA
LI 1 Swaownn
B — Within Humidity Limits
iz
Y
N
L1
& Caution. Select a location away from
strong electrical and magnetic fields. if these

cannot be avoided, particularly in applications
where 'walkie-talkies' are used, connect using
screened cables within grounded metal conduit.

Fig. 3.2 Environmental Requirements

C - Use Screened Cables

[ ] 1.30 (33)
°
.60 (66)
__f‘\ rl\_ _I_I\ fl\_ Il\ rl\ " :
N A P (35.1)
1.44 (36.6) r
| 722 ]
(183.4) 0.94 (22.4)
Typical Space Between
Adjacent Knockout Centers
[t——— 12,63 (320.8) — * 0.32 (8.3)
!
12.63
(320.8)
\
2.23
(56.8)
1.18 (30.1)
—— -eeal—
——| 4—\

Fig. 3.3 Overall Dimensions

1.18 (30.1)




3 MECHANICAL INSTALLATION

3.2.1 Wall-/Pipe-Mounting - Fig. 3.4

3.2.2 Panel Mounting - Fig. 3.5

Fix Y4in - 28 UNF

é studs into case
- 9 Secure mounting
) brackets to case
‘p‘
@,
\ }. . Repeat for lower
oo bracket
[Y

A - Fitting the Mounting Brackets

Mark fixing centers on wall (2)
281D J\ and drill suitable holes
0.281in Dia. /

10in

over screw shanks

Mark lower holes

!

o Remove instrument from wall
6 Drill suitable holes for lower bracket

@ Re-hang instrument and fix lower bracket to wall
B - Wall Mounting

:

C ~ Pipe Mounting

: 2%g in. (60mm) OD
Secure using vertical pipe
two nuts and

washers

Fit 'U* bolts
into brackets

Fig. 3.4 Wall-/Pipe Mounting

Hang 'key hole' slots -

0.281in Dia.

Dimensions in inches (mm) 4 holes 0.281 dia.

or tap for ,in thread
2 ) Mark four mounting holes plora

|t—— 14.00 (355.6) ———]

T ~-— 12,72 (323.08) I
14.19 .25
(360.4) 12.72 ;
(323.1) (285.8)
1.70
(43.2) \
=—0.6 (16.25)

Cut hole in panel

Drill four suitable holes

Optional
gasket

Locate instrument
in cut-out

5 ) Secure in panel using
four bolts and washers

Fig. 3.5 Panel Mounting




4 ELECTRICAL INSTALLATION

o

Warning. Before making any connections, ensure
that the power supply, any high voltage-operated control
circuits and high common mode voltages are switched off. J

f Note. )

* To comply with Underwriter Laboritories (UL)
certification, use flexible conduit for cable routing
(signal and power).

* Always route signal leads and power cables separately,
preferably in earthed metal conduit.

* Screened cable must be used for signal inputs and relay
connections. Connect the screen to the ground stud.

* The terminal blocks can be removed from the main
p.c.b. when making connections. Before removing any

4.1 Identifying the Input/Output Modules - Fig. 4.2
To gain access to the modules, open the door and chassis -
see Fig. 2.2. There are six module positions as shown in Fig.
4.2,

4.2 Channel Connections

Channel 1 connections are made directly to the terminal block
mounted on the motherboard.

Other Channel connections are made to standard I/O modules,
fitted in positions 2, 3 or 4 - see Fig. 4.2.

FA Caution. )

The maximum channel to channel voltage (between any 2
channels) must not exceed 500V d.c. J

module note its position ~ see Fig. 4.1. J

\.

(@ Information. Use cable appropriate for the load |

currents. The terminals accept cables up 12AWG for
power supply connections and 14AWG for all other
connections. J

\..

=

)

Al

ARieme

Remove Terminal
Block Assembly

Vg’
Fig. 4.1 Removing Terminal Block Assembly

Qooooon

T (o

o 0ppog o
©

T

Aﬁj S
0

Module Positions 1 2 3 4 5 ¢

Channel 1
(Red Pen)

Channel2 ___ | N
(Green Pen)

Channel 3
(Blue Pen)

Not available on
non-upgradeable
version

Channel 4
(Black Pen, Violet Event Pen
or Additional Functions)

Additional

——e

Functions

Additional
Functions J

F Note. Module positions can also be used for )
additional I/O modules (module types 1 and 2) for
__Use with maths functions. J

f—@ Information. The module type is marked on |
the component side of the p.c.b. Refer to Table 2.1
for the module types and module position options.J

—

Fig. 4.2 Module Positions and Functions




4 ELECTRICAL INSTALLATION...

4.2.1 Selecting the Analog Input Type(s) - Figs. 4.3 and 4.4
. Plug-in links are used to select the input type:

Channel 1 PL1 & PL8 on the main p.c.b. (Fig. 4.3)

Channels 2 to 4 PL1 & PL3 on the module (Fig. 4.4)

SIE o) 4 50 o
- 6O ~ |0 D
& &
o o OO
81lo oli 8 [0
mV THC mA V RTD & Resistance
PL8 PL8
1o [O 4 1[0__0]
2|0 0|3 2|0 dfs
2-wire Transmitter All Other input Types /

Fig. 4.3 Selecting the Input Type (Main Board)

PL3 PL3
3@ ol2 30 o|2
4 _E_IJ o)1 4Tl 1
2-wire Transmitter All Other Input Types
4 1 4 i
O oD o o lj
o o 0O o
> Pt B S Pt
mV THC mA V RTD & Resistance

Fig. 4.4 Selecting the Input Type (/0 Modules)

Compensating Cable
Type of Thermocouple BS1843 ANSI MC 96.1 DIN 43714 BS4937 Part No.30
+ - Case + - Case + - Case | + - Case
Ni-Cr/Ni-Al (K) Brown Red Blue | Yellow Red  Yellow Red Green Green | Green White Green*
Ni-Cr/Cu-Ni (E) — — — —_— — — — — — Violet  White  Violet*
Nicrisil/Nisil ( N) Orange Blue Biue |Orangs Red Orange —_ — — Pink White Pink
PYPt-Rh (R and S) White Blue Blue | Black Red Green Red White ~ White | Orange White Orange*
Pt-Rh/Pt-Rh (B) — — — — — — — — — Grey  White  Grey*
Cu/Cu-Ni (T) White Blue Blue Blue Red Blue Red Brown Brown | Brown White Brown"
Fe/Con (J) Yeliow  Blue Blue White Red Black Red Blue Blue Black  White Black*
» * Case Blue for intrinsically safe circuits
Fe/Con (DIN 43710) DIN 43710
Blue/Red  Blue Blue

Table 4.1 Thermocouple Compensating Cable




...4 ELECTRICAL INSTALLATION

.4.2.2 Voltage and Current - Fig. 4.5

information. Input impedances:
Low voltage (mV) >10MQ
Voltage >10MQ
Current (mA) 100Q2

4.2.3 2-wire Transmitter Input - Fig. 4.5
Power for the transmitter is supplied by terminai 6.

Note. The voltage across terminals 4 and 6 is 20V
(nominal). This is due to internal voltage drops across a
shunt resistor and measurement circuitry.

4.2.4 Thermocouple - Fig. 4.5
Use correct compensating cable between the thermocouple
and the terminals — see Table 4.1 (previous page).

Automatic cold junction (ACJC) is incorporated but an
independent cold (reference) junction may be used.

4.2.5 Resistance Thermometer (RTD) - Fig. 4.5
if long leads are necessary it is preferable to use a 3-lead
resistance thermometer.

If 2-lead resistance thermometers are used each input must
be calibrated to take account of the lead resistance.

4.2.6 Logic Inputs - Fig. 4.5

The two logic inputs accept either volt-free (switch) or TTL (5V)
input types and can be used for remote switching of many
recorder functions, e.g. chart stop/go, alarm acknowledgment,
totalizer reset etc. Refer to the Programming Guide,
IM/C1900-PGR or IM/C1900-PGC.

4.2.7 Analog Output - Fig. 4.5

4.2.8 Relay Output - Fig. 4.5

@ Information. Relay specification:

Type -
Voltage
Current

Loading (non inductive) 1250VA 50W
Isolation, contacts to earth 2kV r.m.s.

single pole changeover
250V a.c. 250V d.c.
5A a.c. 5A d.c.

A - Summary of Connections

(T~ (L~
3| (31—~ —2- -
0 @ 4| [(—2
O @ O @
6| [(— + (O @ +
=)
B - Voltage C - Current

(non 2-wire transmitters)

[ R—
= ~ } Analog Output (%] (7) A= _
4| [ F—+— 6| (M—21¢ +

Analog Input - see Bto H
5| [(—31+—
6| [E—=a D - 2-wire Transmitter
7 | O&—2&-+—— Common L Information. Not available on n‘on-upgradable versiorj
8| [([3—&—— Logic Logic Inputs @
9 | F—&+—— Logic2 (LI~
10| [IF—2———— Normally Open 3 [(E—2 3 [(—3——-
11| (I3—&-———— Common Relay Output (7) O @ O o
12| [T5~—&——— Normally Closed O @ O @
6| [M—2 6| (E—2— +
[- * Note. Not applicable on Type 2 Modules.] == é

E ~ Thermocouple

F

?H

(3]

(L~

Red

White
Red

B

NN

G - 3-wire RTD

Fig. 4.5 Channel Connections

F — Low Voltage (mV)

@\,/ Link
4

White

|
o

o

Red

H - 2-wire RTD & Resistance




4 ELECTRICAL INSTALLATION...

4.29 Motorized Valve - Fig. 4.6

A motorized valve with or without feedback requires 2 relays
{common and normally open terminals) to drive the valve in
either direction. Any two relays can be allocated for this function.
Fig. 4.6 A shows two possible combinations.

using low voltage (mV), voltage (V) or current (C),
refer to Fig. 4.5 B, C and F for connections.

[ Note. For valves with position feedback]

valve O-L
Positioner |
Power
Supply _él>-N

4.3 Module Connections

4.3.1 Standard /O or Analog + Relay

(Module Types 1, 2 and 7) - Fig. 4.5

The connections are the same as Channe! connections to the
main board. Refer to Section 4.2.

4.3.2 Four Relay Module (Module Type 3) - Fig. 4.7

Normally Closed

Normally Open Relay 1

Common

Normally Closed

Normally Open
Common

Relay 2

Normally Closed

X N O N A WON

I B B B |

Normally Open Relay 3

Common

Normally Closed
Normally Open

11
12

Relay 4

T

Common

P IPIPIPIP PP PIEp|eh|eh

Fig. 4.7 Four Relay Module Connections
(Module Type 3)

~(N)
'—- Four Relay Module |
2 2 :
3 | [ |
« O o |
= I
5 IE ‘U_ . 0% |
6 | CME—==% : |
Type 1 and/or Type 2 | :
Modules | Motorized
Valve Drive |
' |
! |
Type 1 or Type 2 [
I" odule I
I
— 0%
o, 4 [B—2 | |
NS >
5-§ 5 (E—= N :
w= P
2= (E—2 T00% |
ad I
(7] Link e

A ~ Standard Feedback Slidewire Configuration

Note. Type 1 and type 2 modules have one]

relay output, therefore two modules are required.

Fig 4.6 Motorized Valve Connections (using feedback slidewire)

Motorized
Valve Drive

Type 1 or Type 2

l’ odule
4
5
6

1st or 2nd
Module

I
!
I
|
|
I
|
[
I
I
I

B - Alternative Feedback Slidewire Configuration

Information. Link must be connected at
valve drive end, not at the controller terminals.

o




...4 ELECTRICAL INSTALLATION

4.3.3 Eight Digital Inputs or Outputs

(Module Types 4 and 5 respectively)- Figs.4.8and 4.9
A plug-in link is used to select the board's function; digital inputs
or digital outputs ~ see Fig. 4.8. The maximum current drain from
each TTL output must not exceed 5mA.

&

Digital Inputs  Digital Outputs
q Fig. 4.8 Selecting the Digital Module Function

(Module Types 4 and 5)

1| [[3—&——— Common Common
2| [3—&———— Input1 Output 1
3| [E—=2 Input 2 Output 2
4| 3—2&———— Input3 Output 3
5| 3 —&—— Input4 Output 4
6 | [([3—2&——— Input5 Output 5
7| [(3—&——— Input6 Output 6
8| IE—&———— Input7 Output 7
9| EF—&+—— inputs Qutput 8
10| (I=3—&———— Common Common
MO o

2O @ input or Output

Connections Connections

Fig. 4.9 Eight Digital Inputs or Outputs Connections

4.4 Power Supply Selection
and A.C. Connections Fig. 4.10

l (Module Types 4 and 5)

10

ford

Digit 10
Code Label ‘ @
T

<=

Y
TOXXXXXXXXXXXXXX

3or6 20r5
Selector not Fitted
on 24V A.C.

A - Selecting the Supply Voltage

@ Power Switch and Fuse
(Optional)

BL':f:;,a. D

A Remove Plug to
@—— Ground make Connection

B - Power Supply Connections

@ Information. Fuse ratings:
115V Supply —~ 1A (20 X 5mm) Type T
230V Supply ~ %A (20 X 5mm) Type T
24V Supply ~ 4A (20 X 5mm) Type T

Warning. Ensure that the Ground lead is
longer than the Line and Neutrai leads.

Fig. 4.10 Power Supply Selection and A.C. Connections




INSTALLATION RECORD...

5

INSTALLATION RECORD

5
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PRODUCTS & CUSTOMER SUPPORT

A Comprehensive Instrumentation Range

Analytical Instrumentation

* Transmitters

On-line pH, conductivity, and dissolved oxygen
transmitters and associated sensing systems.

* Sensors
pH, redox, selective ion, conductivity and dissolved
oxygen.

* Laboratory Instrumentation
pH and dissolved oxygen meters and associated
sensors.

e Water Analyzers
For water quality monitoring in environmental, power
generation and general industrial applications including:
pH, conductivity, ammonia, nitrate, phosphate, silica,
sodium, chloride, fluoride, dissoived oxygen and
hydrazine.

* Q@Gas Analyzers
Zirconia, katharometers, hydrogen purity and purge-gas
monitors, thermal conductivity.

Controllers & Recorders

e Controllers
Digital display, electronic, pneumatic. Discrete single-
loop and multi-loop controllers which can be linked to a
common display station, process computer or personal
computer.

* Recorders
Circular and strip-chart types (single and multi-point) for
temperature, pressure, flow and many other process
measurements.

Electronic Transmitters

. * Smart & Analog Transmitters
For draft, differential, gauge and absolute pressure
measurement. Also, liquid level and temperature.

* [to P Converters and Field Indicators

Flow Metering

* Magnetic Flowmeters
Electromagnetic, insertion type probes and watermeters.

* Turbine Flowmeters
* Wedge Flow Elements

* Mass Flow Meters

Transmitters, sensors, controllers and batch/display

unhits.

Level Control
* Submersible, Capacitance & Conductivity.

Pneumatic Instrumentation

* Transmitters
* Indicating Controllers

* Recording Controllers

Customer Support

- ABB Instrumentation provides a comprehensive after sales

setvice via a Worldwide Service Organization. Contact one of
the following offices for details on your nearest Service and
Repair Centre.

United Kingdom

ABB Instrumentation Limited
Tel: +44 (0)1480 475321
Fax: +44 (0)1480 470787

United States of America
ABB Automation Inc.

Tel: +1 215-674-6000
Fax: +1 215-674-7183

Italy

ABB Instrumentation
Tel: +39 (0) 344 58111
Fax: +39 (0) 344 58278

Client Warranty

Prior to installation, the equipment referred to in this manual
must be stored in a clean, dry environment, in accordance with
the Company's published specification. Periodic checks must be
made on the equipment's condition.

In the event of a failure under warranty, the following
documentation must be provided as substantiation:

1. A listing evidencing process operation and alarm logs at time
of failure.

2. Copies of operating and maintenance records relating to the
alleged faulty unit.




PRODUCTS PRODUCTS

ENGINEERING GENERAL PUMP ENGINEERING
TECHNOLOGY TECHNOLOGY
and Machinery, Inc.
SERVICE SERVICE

“"A DivisiON OF MAHON-REGEL, INC."

YOUR SINGLE SOURCE SUPPLIER FOR

PUMPS - PARTS - CONTROLS - VALVES
SYSTEMS - SERVICE - REPAIR - STEAM
PANELS - GASKETS - SEALS - ACCESSORIES

MUNICIPAL INDUSTRIAL COMMERCIAL

QIO AURORA’ WHEATLEY
WEIL HVAC PRODUCTS

WUty
VerliLine [Crown]
WARREN RARNES PUMPS.ING.
”PP
Apsub—“ @zsnnonpsn PUMPS...
ALBIN DRESSER RAND GUSHER MORAN
AMES DURCO JABSCO MOYNO
AMIROL ELECTRIC JACUZZI / JLNE  PAC SEAL
ARMSTRONG SPECIALTY JOHNSTON PALMER TANKS
B&G FAIRBANKS LIGHTNING PRICE
BROWN & SHARPE  FIRETROL LMI SUNBELT
CH&E FLOMATIC LUTZ TURBO
CONTINENTAL FRANKLIN MILLER ~ MAGNATEX VIKING
CORCORAN GOULDS MARCH WEIL
CROWN GRISWORD MISSION WILDEN
DIGITAL GRUNDFOS MONARCH ZOELLER

SOURCING EXPERTISE FOR MOST PUMPS / PARTS

SEE REVERSE SIDE FOR COMPLETE LISTING *NOT ALL LINES AVAILABLE AT ALL LOCATIONS

CORPORATE OFFICE ATLANTA OFFICE
1044 W. Olympia Drive 2165 West Park Ct,; Ste E & F
Peoriq, IL 61615-2063 Stone Mountain, GA 30087

Phone (309) 693-7444 Phone (770) 469-9332

Fax (309) 693-8166 Fax (770) 469-9354




ABS

ACCESS

AK

ALBIN

ALLIS CHALMERS
AMES
AMFLOW
AMIROL
ANCHOR
ANSIMAG
APCO
ARMSTRONG
ARO
ASHCROFT
AURORA

BARNES

BELL & GOSSETT
BERKELEY

BIF

BLACKMER
BROWN & SHARPE
BURKS

BUSH

CAMPBELL
CARVER
CASTER

CAT

CH&E
CHICAGO
CONERY
CONTINENTAL
CORCORAN
CRANE
CRISAFULLI
CROWN

DIGITAL
DODGE
DOMESTIC
DUNHAM BUSH
DURCO
DYNASONICS

EASTERN
EBARA
ENPO

FAIRBANKS
FIRETROL
FLOMATIC
FLOTEC
FRANKLIN MILLER
FYBROC

GAST
GEROTOR
GIANT
GORMAN RUPP
GOULDS
GRACO
GRAYMILLS
GRISWOLD
GRUNDFOS
GUSHER

HALLIDAY
HASKEL
HOFFMAN
HYDRACELL
HYDROMATIC
HYPRO

I-R
IWAKI

J-LINE
JABSCO
JACUZZI
JENNINGS
JOHNSTON
JOHN WOOD

KELLER
KERR
KROGH

LAYNE & BOWLER
LIGHINING

LITTLE GIANT

LM

LOVEJOY

wnrz

MAGNATEX
MARCH
MARLOW
MEYERS
MILTON ROY
MISSION
MONARCH
MORAN
MOYNO
MTH

NEPTUNE

OBERDORFER

PACER

PACO
PACSEAL
PALMER
PEABODY BARNES
PEERLESS
PENNSYLVANIA
PIONEER

PRICE

PROCO
PROCON
PROSSER

REXROTH
RONK
ROOTS
ROPER
ROTH

S J ELECTRO
SANDPIPER
SCor
SERFILCO
SIMER

STA RITE
STEELE
STERLING
SUNBELT

TACO
TAIT
THERN
Tc
TRW
TURBO
TUTHILL

U S FOUNDRY
U S GUAGES
UNION
USEMCO

VANTON
VERTILINE
VICAN
VIKING

WARNER & SWASEY
WARREN RUPP
WATSON McDANIEL
WEIL

WEINMAN

WESSELS

WILDEN

WILFLEY

WHEATLEY

wOOoDSs

ZOELLER

GENERAL PUMP

and Machinery, Inc.

"A DivisioN oF MAHON-REGEL, INC."

PUMPS

INDUSTRIAL WASTE WATER COMMERCIAL
* ANSI * RAW SEWAGE * CHILLER
* PROCESS * RETURN SLUDGE * CONDENSATE
* SUBMERSIBLE " EFFLUENT * BOILER FEED
* CHEMICAL * LIFT STATIONS * COOLING TOWER
* BOILER FEED " PACKAGED * PRESSURE BOOSTER
* CONDENSATE SYSTEMS * FIRE PUMPS

* CIRCULATING

WATER PUMP TYPES

TREATMENT * SPLIT CASE " ENGINE DRIVEN
" RAW WATER * END SUCTION * GEAR
* HIGH SERVICE * NON-CLOG * DIAPHRAGM
* BACK WASH * WET PIT * MAG DRIVE
* BOOSTER SYSTEMS * SUBMERSIBLE * DRUM

* TURBINE * METERING

* SELF-PRIMING
* PROPELLER

* MULTI-STAGE
* PROGRESSIVE

* SCREW CAVITY
* TRASH * SLURRY
* TRAILER * WASTE

" NON-METALLIC

ACCESSORIES

* AIR SEPARATORS

* CIRCUIT SETTERS

* EXPANSION TANKS

* FLEX CONNECTORS

* HEAT EXCHANGERS

* TURBIDITY MONITORS

* AUTOMATION DEVICES
* AUTOMATIC DIALERS

RELATED PRODUCTS

* MECHANICAL SEALS * COUPLINGS
* JOINT SEALANT * GAUGES

* CONTROL PANELS

* FLOAT SWITCHES

* VARIABLE SPEED DRIVES
* BASINS

* ACCESS HATCHES

* LEVEL SENSORS

* SOLIDS MONITORS

* FLOW METERS

* PACKING * ELECTRIC MOTORS
* GASKETING * COMMINUTOR

*CUT * SHREDDERS

* METAL * SERVICE / REPAIR

* TEFLON

VALVES

* AIR RELEASE * BACKFLOW PREVENTERS
* CHECK * CONTROL
* SURGE CONTROL * RELIEF
* VACUUM * FLOW CONTROL

* PRESSURE CONTROL * LEVEL CONTROL

PECRIA,IL ATLANTA,GA



THE PUVMIP SHOP
A DIVISION OF E; hﬁENERAL ’“UMP‘

PROVIDING YOU WITH:
REPAIRS AND REBUILDS
INSPECTIONS AND UPGRADES
PREVENTATIVE MAINTENANCE
PRECISION ALIGNMENTS

FIRE PUMP TESTING

* @ & o o

SERVICE FOR CENTRIFUGAL AND OTHER TYPES OF PUMPS BY
MOST MANUFACTURERS
INCLUDING, BUT NOT LIMITED TO:

ABS Crane Marlow
Allis Chalmers Ebara Paco
Armstrong Fairbanks Peerless
Aurora Gorman Rupp Taco
Bell & Gossett Goulds Weil
Burks Grundfos Weinman
Chicago I-R Zoeller

LET OUR EXPERTS SAVE YOU TIME AND MONEY

THE PUMP SHOP/GPM

1044 W. OLYMPIA DR. PEORIA, IL 61615
PH 309-693-7444  FAX 309-693-8166

Visit our website at http://www.gnrlpump.com




