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1. TOPOGRAPHIC AND PHYSICAL FEATURES AS SHOWN ARE BASED ON A GROUND SURVEY
PERFORMED BY IINA BA, INC. DURING AUGUST 2020.

2. THE LOCATION OF THE EXISTING BELOW GRADE UTILITIES ON THE PROPERTY ARE BASED
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DWG | ITEM QUANTITY | PART MANUFACTURER | DESCRIPTION
NUMBER NUMBER
M-02 21 1 30005-0008- | JWC MUFFIN MONSTER
DI

M-02 - 1 PC 2200 JWC CONTROLLER ASSEMBLY

M-02 22 1 (INCLUDED)- | JWC CUSTOM FRAME ASSEMBLY

M-02 23 1 (INCLUDED) | JWC CUSTOM GUIDE RAIL
ASSEMBLY

M-02 24 1 (INCLUDED) | JWC CUSTOM LIFTING BAIL
ASSEMBLY

M-02 3 (INCLUDED) | JWC 0&M MANUALS (HARD
COPY)

M-02 25 1 32537R IWC FRAME WALL MOUNT

M-02 26 1 32523 IWC GUIDE PLATE

M-02 27 8 30249 IWC HHCS 3/8-16 X % SST

M-02 28 8 30140 IWC LOCKWASHERS SPLIT 3/8
SST

5-01 29 1 D3A24E HALLIDAY PORTABLE HOIST — 1,500 LB

PRODUCTS LIMIT; SST
5-01 30 1 SERIES D35 | HALLIDAY HOIST SOCKET; LINED
PRODUCTS
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SUBMITTALS SPECIFIC REQUIREMENTS

C. Motors used with adjustable frequency drives shall have inverter duty complying

NAVAJO PUMPING STATION with NEMA MG-1, Section IV, Part 31.

A. For each motor, include the following data in the shop drawing submittal for the A. The following motor characteristics are specified with the driven equipment in all

GENERAL driven equipment: cases: ”
Manufacturer's name. 1. Speed. _ o _
This section applies to all mechanical equipment specified in all divisions. The contractor is responsible Manufacturer's type and frame designation. ?, EOF_SGPOtV\ier or SﬁL{pplller reSp0n5|bt|||ty to determine. NAMEPLATE
for ensuring that all mechanical equipment meets the requirements of this section in addition to the Horsepower output. ' orizontal or vertical arrangement. . . . - 7 b 7 I
i i 4. Indoor or outdoor location. A. Provide stainless steel nameplate for each motor, attached to the motor by stainless
: v iina ba, Inc.

specific requirements of the individual equipment specification.

A. Arrangement —the arrangement of equipment shown is based on information available at the

time of design and site surveys. It is not intended to show exact dimensions peculiar to a specific

manufacturer. The drawings are in part diagrammatic and some features of the equipment may Code letter for locked rotor kVA Section. ENCLOSURE TYPE BY LOCATION .
require revision to meet actual equipment installation requirements. Structural supports, 16 Service factor at 40°C ambient ' 1812 Schofield Lane
‘ o ‘ ‘ . . ©€rvice ractor a ambpient. - o - - - - - Farmington, NM 87401
foundations, connected piping, valves, and electrical conduit specified may have to be altered to 11. NEMA design letter. A. Unless otherwise specified with the driven equipment, provide motors with the
accommodate the equipment provided. 12. Enclosure type. PRODUCTS following typlcal e_nclosures: _ _ _ P O. BOX 2606
B. Standards — this section contains references to the following standards. They are a part of this 13. Lubrication requirements, including type and frequency. GENERAL 1. Llnridpo?):zlovaei:ﬁg?,ltaarldmOtors shall be open, drip-proof; vertical motors shall be Farmington, NM 87499
i ifi ifi 14. KW input power and power factor at 75% and 100% of rated horsepower B :
c Becfc'on a Spi:_'ﬂed and T“Od'f'ted‘ . g . s shall b ed outputp P P ° ° P A Mot hall be desianed. built and installed in the dri _ ‘1 " 2. Outdoors: Vertical motors shall be weather-protected type I. Horizontal motors
- Unitresponsibility — equipment systems made up of two or more components shall be provide : - . : . : otors shall be designed, built, and installed in the driven equipment, to provide shall be totally enclosed, fan cooled. All motors shall have the followin
as a unit by a single manufacturer. Unless otherwise specified, the Contractor shall obtain each 12 Suatantlei? minimum efficiency and nominal efficiency per MG1-12.55. long, trouble-free life in industrial service and shall be rated in conformance with features: d °
system by the supplier of the driven equipment. - Nominaf ernciency. NEMA MG1. Motors rated 100 horsepower or less and rated 600V or less shall be a. Bearing protection,
D. Nameplates — nameplates shall be provided on each item of equipment including valves, and listed n lt'!l' Recognlizebdl (ior?ﬁone?; D!:eﬁory or Shda” bef"Sted an?.lapeclj??. by other b. Anti-corrosion treatment of external hardware and internal metal parts.
shall contain the specified equipment name or abbreviation and equipment number as listed on COORDINATION organizations acceptable to the authority having code entorcement jurisdiction. c. Wza:heer?Lterm'nal box with gaskets between the motor, terminal box
. . . . . . ) N ) . _ ) _ and terminal box cover.
the mas;er equmegt Ils.t Tr as dlreldej fythe f;eld e:gmee.r' Equipment name?;?tis Sh?" be A. General: Coordinate motors with driven equipment requirements. Unless otherwise B. Unless otherwise specified with the driven equipment, provide motors with the d. Guard screens on ventilation openings.
engraved or stamped stainjess steel and fastened to the equipment in an accessible location specified, equipment manufacturers or suppliers shall select and provide motors for following typical characteristics: . . e. Moderate moisture resistant insulation, specified hereinafter.
with stainless steel screws or drive pins. their equipment in conformance with these Specifications. Give particular attention 1. Motors shall be single speed, and designed for continuous duty and full voltage f.  Interior and exterior corrosion protection coatings.
E. Protection Against Electrolysis — where dissimilar metals are used in conjunction with each to coordination of requirements for: starting. Motors shall provide standard starting torque. g. Special attention to leads into terminal box.
other, provide suitable insulation between adjacent surfaces so as to eliminate direct contact 1. Power. 2. Voltage Ratings: _ ) . CLIENT:
and any transient electrolysis. Connections of dissimilar piping materials shall utilize dialectric 2. Starting torque. a.  1/2 horsepower or less: 1 15_volts, single phase, 60 Hz, CgpaCItor start. - . I . . :
) f y bushi 3. Speed Small fan motors may be split phase or shaded pole type if standard for the B. When specifically called for in the Specifications for the driven equipment or NAVAJO TR|BAL UT||_|TY
unions, Tlanges, coupiings or bushings. _ _ 4 Beariﬁg load equipment. required by Code, provide the following enclosure types:
F. Tools loose parts and lubricants — provide an inventory of tools and loose parts required to be 5' Ambient temberature b. Above 1/2 horsepower:. 460 volts, three phase, 60 Hz, squirrel cage 1. Hazardous locations: Motors shall be explosion-proof and shall be UL listed for AUTHOR'TY
supplied under the project. Turn over inventory and parts to the field engineer. Also provide a 6: Frequency of star‘ting.. induction motors. Class I, Division 1, Groups C and D locations; motors shall bear the UL label.
list of recommended spare parts and supplies for each equipment furnished with the current 7. Moisture exposure 3. All motors shall have a service factor of 1.15 in an ambient temperature of 2. Severe duty: Motors shall have the following features: P.0.BOX 170
prices and a source of supply. 8. Adjustable speed control. where applicable. 40°C. a. Totally enclosed, fan cooled enclosure. Ft. Defiance, AZ, 86504
' a. Exceptions: Motors, which have special enclosures or winding b. Stainless steel nameplate.
MOTORS B. Suppliers of motors to be used with adjustable speed systems shall: conﬂguratilons,dmay (I:ar_ry a Unitty (1 .O)lDSeNiqeblFactor. Examples are c. Cast !ron housin_g, beari.ng brackets and fa.n guard.
REFERENCE STANDARDS 1. Provide all relevant motor data to the adjustable speed control manufacturer for t_ota y enclosed, explosion proof, or submersible motors. d. Cast iron con;lmt box with threaded conduit entrance. L
analysis. Provide motors in conformance with and compatible with the g \é\fg\iggsg;hué::ldﬁﬁgc?nﬂ?gg' the terminal box ]?' 88;;22!82 ;Zi!i::::: Laanrd e O
: , ot . adjustable speed control manufacturer's equipment and requirements. ' : : ! : ware.
A. National Electrical Manufacturers Association (NEMA) Standard: 5 Pr:)L\I/ide all rglevant motor dat: o tﬁe pumgurlr?anufacturer fil:lvibration reed 6. Provide lifting eye on each motor weighing more than 50 pounds. g. Automatic breather/drain. L] %
1. MG1 Motors and Generators ' o : ’ 7. Each motor shall be suitable for six starts per hour (5 minutes on and 5 minutes h. Ground lug. o= =
critical frequency and other required analyses. ; ) L . ) ; . , = N~
_ _ _ _ off, continuously) when powering the specific driven equipment required for this i. Regreasable bearings. <C @) ~— o0
B. Institute of Electrical and Electronics Engineers (IE_EE) Standard: project. j.  Provision for excluding water and dust from bearings. (' |: N -
1. 112 Test Procedure for Polyphase Induction Motors and Generators 8. Each motor shall have an overall sound power level at no load not greater than k. Class F insulation. O <C 2 O
_ . o | _ given in NEMA MG1-12.49. . Service factor of 1.15. O — ~ O
C. Underwriters Laboratories (UL) Publication: Recognized Component Directory 9. Motors, which have special operating characteristics such as multi-speed, high m. Epoxy coating on all external surfaces. - W S XX
torque/high slip, short time intermittent ratings shall be nameplated to show how 3. Submersible: Submersible motors shall comply with the following: oS |— % Ll
these characteristics differ from standard design. a. Airfilled or oil filled squirrel cage induction type. — L = =
b. Service factor of 1.15 or bett &5 . =z =
. Service factor of 1.15 or better. =
c. Class Finsulation, Class B temperature rise. HP 900 RPM 1,200 RPM 1,800 RPM 3,600 RPM HP 900 RPM 1,200 RPM 1,800 RPM 3,600 RPM — (ZD ) %
d. Rated for 6 starts per hour. 2 85.5 82.5 82.5 85.5 250 95.0 95.4 95.8 95.8 A. In each motor to be used with adjustable speed drives, in all motors 60 horsepower I |: g -
3 85.5 82.5 82,5 84.0 300-500 95.0 95.8 95.8 95.8 and larger, or where called for in the Specifications for the driven equipment, P 19p) = @)
5 86.5 86.5 85.5 86.5 provide integral thermostats or other approved devices to protect the motor from o) ? Lo 2
e 575 o~ 375 285 overheating. Thermostats or other devices shall be rated 125 Vac, 1 amp. 'l 0 >
e Listed by either UL or FM for Class 1. Division 1. Grouns C and D : : : : : B. Probable motor horsepower ratings have been specified or shown on the > L o =
' ha ardoys locations ’ ' P 10 90.2 90.2 89.5 86.5 Drawings. Changes from the specified horsepower may be accepted, if necessary LL =
¢ Suiztablet;or o elratin. in free air continuously (i.e.. not submerged in 15 90.2 91.7 90.2 895 to assure that motors do not exceed their maximum permissible loading, as defined SPACE HEATERS Ll
) sewage) P 9 yiLe., 9 20 917 917 91.0 902 above, under normal operation. Motor horsepowers shall not be less than those _ o _ _ _ . ae
B g B10 life 18.000 h - ' ' ' ' specified in driven equipment sections. If a larger horsepower rating is required by A.  Where called for in the Specifications for the driven equipment, provide space o
ﬁ' Tearlntg éz aal ours minimum. 2 917 92.4 917 90.2 the driven equipment, provide all changes required to motor starting and control heaters or solid state motor winding heating systems for motors. Heaters shall be 3
n. Lungs te)n carbi efs‘?ﬁf- he ball ler 1 30 92.4 93.0 92.4 92.4 equipment and to the conduit and wiring system without any additional cost to 120 or 240 volts, single phase, as required by the control circuit voltage or be of the £
- . . . . NTUA. voltage controlled type. Heater wattage and voltage ratings shall be indicate
i ower bearings of either the ball or roller type 0 515 550 53c -~ SCR volt trolled t Heat it d volt ti hall be indicated
J. Ifrequired by the manufacturer to not void the motor warranty, provide a - - - - on motor nameplate. Motor winding heating systems shall be as recommended by
moisture detection system and a motor winding thermostat system. These 50 93.0 93.0 93.6 93.6 manufacturer
systems shall _be compl_ete, including all necessary interfaces, control 60 93.6 93.6 94.1 94.1 EFFICIENCY '
panels, conduits, and wires, even though these may not be shown on the 75 941 936 041 93.6
Drawings. 100 oas " o045 a1 A. Formotors 1 Horsepower and Larger: | 3 _ INSTALLATION
1. Provide premium efficiency motors unless otherwise specified. Premium
INSULATION 125 945 95.0 950 4.1 efficiency motors shall have nominal efficiencies at full load not less than those A. Install motors in driven equipment in conformance with motor manufacturer's
150 95.0 94.5 95.0 94.1 listed in Table 11002-1. recommendations and requirements. Motor nameplate shall be visible when
ini icienci i ici installed on the dri i t.
A. Unless otherwise specified with the driven equipment, provide motors with Class B 200 9.0 95.0 35.0 94.1 2. Sour?gzn:)ene ddt:)mnn(')r?nlijr?;Ifgﬁjzgcézst:élﬂzgummﬁgﬁﬁn&éﬂo$gilzhfg_8 instafied on the dnven equipmen
or F insulation, non-hygroscopic. [For motors located in altitudes between 3,300 250 94.5 95.0 95.0 94.5 P ’ ' COMMINUTOR/MACERATOR
and 6,600 feet or in ambient temperatures exceeding 40°C, provide Class F 300-500 95.0 95.8 95.8 94.5 B. Efficiencies shall be determined by using the IEEE 112, Test Method B using
insulation with Class B temperature rise. In motors to be used with adjustable Total Enclosed Fan Cooled Motors segregated loss determination ’ REVISIONS:
frequency drives, provide Class F insulation with Class B temperature rise]. In . - - o 0.0 ' '
single phase motors 1/2 horsepower or smaller, provide Class A insulation or better. — P~ P~ " T c S_ingle-ph_ase fract_ional holrsepower mo’;ors 1(4. HP thrOl_.lg_h 3/4 HF_’ motors shall be
B. Where called for in the Specifications for the driven equipment, provide the following 2 85.5 82.5 825 85.5 mgz'ng:;'e’ann?psgw;?ap;z':gro?ﬁstsl2::'&%;nénin;t'/m efficiency ratings of not less
type of insulation: 3 265 265 a2 4.0 ° 270
1. Moderate Moisture Resistant. Provide extra dip and bake of epoxy or polyester ' : : '
varnish to resist somewhat higher than normal moisture in the atmosphere. > 88.5 87.5 85.5 86.5 LOCKED ROTOR KVA - CODE LETTER
7.5 89.5 90.2 87.5 88.5
10 90.2 91.0 89.5 90.2 A.  Provide motors with locked rotor kVA values less than or equal to those pilarlel
MOTOR HORSEPOWER 15 90.2 92.4 91.0 91.7 corresponding to the following: EngﬁgR“_‘UMBER: )2&'250'02
A. The maximum permissible motor loading: 20 91.7 92.4 91.0 91.7 DRAWING SIZE: ANSI D
1. Motors with service factor 1.15 or greater: 100% of nameplate horsepower. 25 91.7 93.0 92.4 92.4 DRAWING SCALE: 1"=5
2. Motors with service factor less than 1.15: 90% of nameplate horsepower. 20 924 93.0 93.0 93.0 Horsepower EERll ey
40 92.4 93.6 94.1 94.1 <5 M
MOTOR NOMINAL EFFICIENCIES AT FULL LOAD 50 93.6 93.6 94.1 94.1 DRAWING TITLE:
60 93.6 94.1 94.1 94.1 71/2:10 H
75 94.1 94.1 94.1 94.5 515 G
HP 900 RPM 1,200 RPM 1,300 RPM 3,600 RPM 100 94.5 950 950 94.5 - MECHANICAL SPECIFICATIONS
Open Drip-Proof and Weather Protected Type 1 Motors 125 94.5 95.0 95.4 95.0
1 78.5 78.5 825 80.0 150 94.5 95.0 95.4 95.4
1.5 80.0 80.0 84.0 81.5 200 95.0 95.0 95.4 95.4 THERMAL PROTECTION DRAWING NUMBER:

Insulation system designation.
Rpm at full load.

1

2

3

4.

5. Maximum ambient temperature rating.

6

7

8. Voltage, number of phases, frequency and full load amperes.
9

B. Additional motor characteristics are specified with the driven equipment only where
the required motor differs from the typical characteristics described below or where
additional properties or characteristics are required that are not specified in this

steel screws or drive pins. Nameplates shall indicate clearly the information
required by NEMA MG1, Part 10 and Part 12.

www.iinaba.com
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MECHANICAL SPECIFICATIONS


SECTION 11330
MUFFIN MONSTER®
IN-CHANNEL GRINDER - SERIES 30005
2” hex/Wipes Ready/XPNV Immersible Electric Motor/PC2200 Controller

PART 1 - GENERAL

11

1.2

1.3

SCOPE OF WORK

A.

The Contractor shall furnish, install, place into satisfactory operation, and warrant the
Wipes Ready 30005 for shredding municipal wastewater saolids, as shown on the Plans and
described by the Specifications.

All items detailed in this section shall be provided by the same manufacturer.

REFERENCE STANDARDS

A.

Equipment shall, as applicable, meet the requirements of the following industry standards:

American Society for Testing and Materials (ASTM) A36 Carbon Steel Plate
American Society for Testing and Materials (ASTM) A536-84 Ductile Iron Castings
American Iron and Steel Institute (AISI) 4130 Heat Treated Alloy Steel

American Iron and Steel Institute (AlISI) 4140 Heat Treated Alloy Steel

American Iron and Steel Institute (AlISI) 8620 Heat Treated Alloy Steel

American Iron and Steel Institute (AlSI) 303 Stainless Steel

American Iron and Steel Institute (AISI) 304 Stainless Steel

American Iron and Steel Institute (AlSI) 316 Stainless Steel

. American Iron and Steel Institute (AISI) 17-4 PH Stainless Steel

10. Society of Automotive Engineers (SAE) 660 Bearing Bronze

WoONO WA WN R

Controllers shall, as applicable, meet the requirements of the following Regulatory Agencies:

National Electrical Manufacturer’s Association (NEMA) Standards
National Electrical Code (NEC)

Underwriters Laboratory (UL and cUL)

International Electrotechnical Commission (IEC)

Eal o

QUALITY ASSURANCE

A.

Identification

1. Equipment shall be identified with a corrosion-resistant nameplate affixed in a conspicuous
location.

2. Nameplate information shall include manufacturer’s name and address, equipment model
number, and serial number.

a. Intermediate shaft yokes shall be factory lubricated with high temperature marine grade

grease.
b. Grease fittings shall be provided on intermediate shaft yokes for periodic maintenance.

¢. Intermediate shaft yokes shall only be supplied on cutter stacks of 32-inches (813mm)
and taller.

4. Side Rails

a. Side rails shall be constructed of ASTM A536 ductile iron.

b. Cutter side rail shall have evenly-spaced horizontal fingers. Fingers shall be designed to
create a pressure differential towards the center of the grinder, directing solids into the
cutter stack, while at the same time minimizing overall pressure drop through the
grinder.

¢. Clearance between cutter side rail and adjacent cutters shall not exceed 0.100”

(2.54 mm).
5. Shaft Bearings and Seals
a. Radial and axial loads shall be borne by sealed, oversized, deep-groove ball bearings.
b. Shaft seal type shall be mechanical.

c. Each bearing and seal arrangement shall be incorporated into a cartridge-style housing.

d. Cutter shafts shall be supported on both ends. Cantilever-style arrangements shall not
be permitted.

e. Dynamic and rotating seal faces shall be Tungsten Carbide with 6% Nickel binder.
f. Seal cartridges shall be rated to a maximum pressure of 90 psi (620 kPa).
g. O-rings shall be of BUNA-N.
h. Seal cartridges shall not require flushing.
i. Sealsshall be rated to operate wet or dry.
6. Housings and Covers

d. Housings and top cover shall be of ASTM A536 ductile iron. Bottom cover shall be of
A36 carbon steel.

e. End housings shall have integral bushing deflectors to guide solids away from seal
cartridges.

A.

Manufacturer
1. Supplier shall be 1SO9001 certified and have a minimum 40 years experience as a
manufacturer of municipal waste water equipment and a minimum 10000 prior installations

of similar equipment.

2. Supplier shall, at request, provide a list of reference sites of similar equipment for
verification by the Engineer or Owner’s representative.

3. Supplier shall conduct factory testing and verification of equipment prior to shipment.
4. Supplier shall have factory-owned bi-coastal service centers in USA.

5. Supplier shall have an exchange/repair service program.

1.4 SUBMITTALS

A

Approval Documents

Supplier shall submit approval documents in .pdf format. Submittals shall include equipment
descriptions, functional descriptions, dimensional and assembly drawings, catalog data, job
specific drawings, manufacturer’s instructions, and recommended spares.

Operation and Maintenance Manuals

The supplier shall submit one (1) copy of a suitable operation & maintenance manual. An
electronic version shall be supplied to create additional copies. The manuals shall include
equipment descriptions, operating instructions, drawings, troubleshooting techniques, a
recommended maintenance schedule, recommended lubricants, and recommended spares.

Warranty Documentation

The supplier shall submit a warranty statement clearly identifying the scope and term of the
warranty,

1.5 DELIVERY, STORAGE, AND HANDLING

A.

Packaging and Shipment

1. Equipment shall be packaged in containers or on skids suitable for normal shipping,
handling, and storage.

2. Equipment shall be protected from rain, snow, impact and abrasion while in the possession
of the carrier.

Delivery and Acceptance Requirements

Contractor shall review the contents of the shipment at time of delivery and promptly notify the
carrier and supplier of any discrepancies.

8. Transfer Gears

a. Transfer gears shall be of involute profile and fabricated from heat treated alloy steel.

h. Transfer gear tooth design, thickness and hardness shall be suitable to transfer torque
between shafts up to the rated breakdown torque of the mator.

c. The interface between transfer gears shall be factory lubricated with grease to minimize
wear.

d. The transfer gear ratio shall be such that the ratio of cutter tip speed of the low speed
shaft to cutter tip speed of the high speed shaft shall be greater than 0.90 and less than
1.00 to promote tearing of material as it passes through the cutter stack and at the
same time facilitate cleanout of material from between the cutters.

9. Low Speed Coupling

a. Low speed coupling shall be a 3-jaw type.
b. The 3-jaw halves shall be of hardened 4140 alloy steel.

¢. Each low speed coupling half shall be encapsulated on its mating shaft to facilitate
proper engagement of coupling lobes (1/16” — 1/8”).

d. The interface between low speed coupling halves shall be factory lubricated with grease
to minimize wear.

7. Speed Reducer

a. Speed reducer shall be manufactured by Sumitomo Machinery Corporation of America.
b. Speed reducer shall be a cycloidal type.
¢. Speed reduction ratio shall be 29:1.

d. Speed reducer shall be grease lubricated.

8. High Speed Coupling

a. High speed coupling shall be a 3-jaw type with elastomer spider.
b. The 3-jaw halves shall be of sintered iron.

c. The spider shall be of BUNA-N.

9. Motor

a. Motor shall be manufactured by Baldor Electric Company.
b. Motor shall have characteristics as listed in Performance Requirements.

12. Lifting Brackets

1.6

Storage and Handling Requirements

1. Equipment shall remain in the packaging provided by the supplier until it is installed.

2. Equipment shall be stored in a dry environment between 40°F (4.5°C) and 100°F (37.8°C).
Packaging Waste Management

Cantractor shall be responsible for discarding all packaging materials in an environmentally-
friendly manner and in accordance with local regulations.

WARRANTY

Manufacturer’s standard 12-month limited warranty shall be provided with the equipment.

PART 2 - PRODUCTS
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2.2

2.3

2.6

ACCEPTABLE MANUFACTURERS

A.

Equipment shall be in accordance with these plans and specifications and shall be supplied by
one of the following manufacturers:

1. JWC Environmental, LLC, 290 Paularino Ave., Costa Mesa, CA 92626; Tel: 800-331-2277

Muffin Monster Grinder Model 30005, Wipes Ready
Motor Controller Model PC2200

2. Approved equal.

Manufacturers requesting to be selected as an approved equal shall satisfy the requirements of
the following section “Pre-Approval of Alternate Equipment.”

PRE-APPROVAL OF ALTERNATE EQUIPMENT

A.

Manufacturers requesting to be selected as an approved equal shall either: (i) perform a pilot
test at the facility, or; (ii) coordinate a site visit to allow the Engineer and owner the opportunity
to witness the performance of the proposed equipment. This task shall be completed a
minimum of 10 days prior to the bid. All expenses associated with (i} or (ii} above shall be paid
for by the submitting manufacturer.

Manufacturers requesting to be selected as an approved equal shall also submit certified
documentation showing compliance with these specifications a minimum of ten (10} days prior
to bid opening. Selected equipment manufacturers shall be added to the list of approved
manufacturers at engineer’s discretion.

PERFORMANCE REQUIREMENTS

A. General

Grinder shall reduce or shred influent solids for protection of downstream equipment.

a. Grinder shall be fitted with two (2) lifting rings.

MOTOR CONTROLLER

A. Description

Controller shall provide programmable operation of the grinder system. Controller shall have
switches, indicator lights, and other control devices.

Controller shall be designed to suit the supply power and motor characteristics listed in
Performance Requirements.

Components
1. Enclosure
a. Enclosure shall be fiberglass reinforced plastic, NEMA 4X.
b. Enclosure shall house motor starter, PLC, and control devices.
2. Selector switches
a. Selector switches shall be 22 mm, rated equal to or better than the enclosure.
b. Grinder selector switch shall be three-position and indicate On-Off/Reset-Remote.
3. Pilot Lights
a. Lights shall be 22 mm, LED (pilot lamp), rated equal or better than the enclosure.
b. Lights shall indicate POWER ON, grinder RUN, grinder JAMMED and MOTOR FAULT.
4. Motor Starter
a. Starter shall be IEC, full voltage, reversing.
b. Contactors shall have 120-volt operating coils.
¢.  Overload relays shall be adjustable and sized to full load amperes (FLA) of the motor.
5. Control Power Transformer
a. Control power transformer shall produce 120-volt AC power from the supply power.
Transformer shall be sized and fused in accordance with code to accommodate the
control power requirements.
6. Programmable Logic Controller
a. PLCshall be a Panasonic FPX.

7. Current Transducer

2.4

2.5

2.7

Design Summary

1. Number of grinders 1
2. Number of motor controllers 1
3. Environment rating for grinders Hazardous, subject to flooding
4. Environment rating for motor controllers Non-hazardous
5. Supply power characteristics 460 volt / 3 phase / 60 Hertz
6. Nominal stack height _"(__mm)
7. Minimum liquid handling capacity per grinder __ GPM (_._1/s)
8. Maximum head drop across cutter stack __"(__ mm) at minimum capacity
9. Cutter type Serrated 17-tooth
10. Spacer type Knurled
11. Side rail type Delta-P high flow, high capture
12. Shaft seal type Mechanical, Tungsten Carbide
13. Seal maximum pressure 90 psi (620 kPa)
14. Speed reducer type and ratio Cycloidal, 29:1
15. Installed horsepower 3 hp (2.2 kW)
16. Motor type XPNV, Immersible
17. Motor service factor 1.15
18. Minimum motor efficiency (at full load) 88.8%
19. Minimum motor power factor (at full load) 65.0%
20. Minimum peak shaft torque 5,185 Ib-in/hp (786 Nm/kW)
21. Minimum peak force at cutter tip 2,202 Ibe/hp (13,134 N/kW)
FRAME AND SUPPORTS
A. General

Frame and/or supports shall provide a method for properly securing the grinder in an open
channel or wet well. The frame shall allow installation or removal without any disassembly of
the frame or grinder.

Components

1. Frame shall be fabricated of 304 stainless steel.

2. Frame shall provide proper support and interface to prevent unwanted bypass.

GRINDER

A. General

Grinder shall be of two-shafted design consisting of individual cutters and spacers driven by
hexagonal shafts. The cutters shall actively grab and pull material into the stack for shredding.
Grinder shall have upper and lower end housings to retain shaft support bearings and seals.
Side rails shall provide structural rigidity while optimizing throughput and capture. Grinder shall
have a motor and speed reducer to drive the cutter shafts. The equipment shall operate at low
speed with a maximum cutter shaft speed of 60 rpm and shall be specifically-designed for
capturing and shredding wipes.

Components

a. Current transducer shall be a discrete output type.

b. Current transducer shall have adjustable set point from 1-135A with 200 ms or faster
response time.

C. Operation

1. Grinder control shall be in accordance with the setting of the On-Off/Reset-Remote selector
switch.

a. Inthe OFF/RESET position the grinder shall not run. Motor controller faults shall be
cleared.

b. In the ON position, the grinder shall run forward.

¢. Inthe REMOTE position, the grinder shall operate as controlled by a remote start/stop
dry contact.

2. When an obstruction jams the grinder, the controller shall stop the grinder and reverse the
rotation to clear the obstruction. If the obstruction is cleared, the controller shall return the
grinder to normal operation. If three (3) reverses occur within a 30 second interval, the
controller shall stop the grinder motor and activate the grinder FAIL indicator and relay.

3. When a motor overload or motor over-temperature condition occurs, the motor shall be de-
energized, the MOTOR FAULT indicator lamp shall be illuminated and the FAIL contact shall

be closed.

4. When a power failure occurs while the system is operating, the system shall return to
normal operation when power is restored.

5. When a power failure occurs while the grinder is in a fail condition, the system shall return
to a fail state when power is restored. The fail state shall not be cleared until reset.

6. Reset of the grinder shall be accamplished from the controller anly.

FINISHES

A. Paint Coatings (Ferrous Materials)

Ferrous metal surfaces shall be prepared to SSPC-SP6 (Commercial Blast Cleaning) and coated
with minimum 6-8 mils TDFT (total dry film thickness) paint of type and color listed in
Performance Requirements.

Paint Coatings (Previously-Coated Components)
Previously-coated components (motors, speed reducers, etc.) shall be prepared to SSPC-SP1

{Solvent Cleaning) and SSPC-SP2 (Hand Tool Cleaning) and coated with minimum 6-8 mils TDFT
(total dry film thickness) paint of type and color listed in Performance Requirements.

PART 3 - EXECUTION

3.1

INSTALLATION

3.2

3.3

1. Cutters and Spacers
a. Cutting stack shall be of nominal height listed in Performance Requirements.
b. Cutting stack shall consist of interleaved cutters and spacers.
c. Cutters and spacers shall be individual disks constructed of heat treated alloy steel.
d. Cutters shall be heat treated to 45-53 HRe.
e. Spacers shall be heat treated to 34-53 HRc
f. Cutters shall have 17 teeth and be 0.438” (11.13 mm) thick.

g. Cutters shall have radial serrations on the leading edges designed to perforate material
as it passes between the cutter and adjacent spacer.

h. Cutter tooth height shall be not greater than %-inch (13 mm) above the root diameter of
the cutter.

i. Cutter outside diameter shall not exceed a maximum 4.73" (120.14 mm).

j.  Cutter thickness tolerance shall be +.000/-.001” (+.000/-.025 mm). Spacer thickness
tolerance shall be +.001/-.000” {+.025/-.000 mm).

k. Spacers shall have a knurled outside diameter designed to aid in tearing of material as it
passes through the cutter stack.

I.  Spacers shall be 0.446” (11.33 mm) thick.
m. Cutter to cutter clearance shall be a maximum of 0.010” (0.25 mm).

n. Clearance between any cutter tip and adjacent spacer shall be nominal 0.015”
{0.38 mm).

2. Shafts
a. Shafts shall be hexagonal, 2” (50.8 mm) across flats.

b. Shafts shall be of heat treated 4140 alloy steel with a minimum tensile strength of
149,000 psi {1,027 kPa).

c. Shaft hardness shall be 38-42 Rockwell C.
3. Intermediate Shaft Yoke (as applicable)

a. Intermediate shaft yokes shall provide radial support to the shafts during severe
grinding demands.

b. Intermediate shaft yokes shall be constructed of 304 stainless steel, 660 bronze, and
17-4PH Stainless steel.

The Contractor shall coordinate installation of the equipment in accordance with the manufacturer’s
installation instructions, drawings and related specification sections, and in accordance with all
OSHA, local, state, and federal codes and regulations.

SYSTEM START-UP

The equipment supplier shall provide the services of a factory or manufacturer’s representative for a
minimum of one (1) day to inspect the equipment for proper installation, apply power for the first
time and check for proper motor rotation, oversee the initial introduction of material into the
system and confirm the equipment operates as intended. Representative shall also provide services
as detailed in Training below.

TRAINING
Field training shall be provided for operations, maintenance and supervisory staff members. Field
instruction shall cover key components of the equipment, operating and maintenance requirements

and troubleshooting techniques.

END OF SECTION
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el EXIST. LIFT STATION MATERIALS
No. Quantity Description
************************************* o1 ! 8" i.d. concrete pre—cast manhole ”
02 ! flygt top 150 basin
' . ' 03 2 flygt 4” top basin discharge elbow w/ anchoring kit 4 4 74 b 24 I
exist. underground electrical conduit 04 y 2" quide bar, cut to length ot assembly ”na a’ ncl
05 2 guide bar bracket, bolted to access hatch www.iinaba.com
06 1 8" 1.D. concrete manhole cover w/ flygt fle=8aosh hatch cast in place
2 . L s o ) ] 07 2 Pump, Flygt NP3102.80 1812 Schofield Lane
J 7777177771 o 08 2 power cable Farmington, NM 87401
- — o
4 h 4 - .
S S W | o 4 —oarzs e | “ 09 2 lifting chain P.0. BOX 2606
A % ; o Ry '\ N e ; Farmington, NM 87499
Yfif%::‘@; ffffffff 77‘%@#@ ¥/9%J“L ) 10 7 4” d.i. pipe (approx. 5 each)
4 JT%ML% 4 1 2 4” d.i. flange adaptor
Jr B R /73 AT 12 2 6" x 4”7 d.i. flange 90° reducing elbow
[iiJLi o 7<774’>T‘ \ ‘ ‘ ‘ ‘ N\ < 1
e ~_ | ‘ 13 2 6" d.i. field flange adaptor
by ﬁgﬂ% P ,
o @m====p 77\%%7—@5”— ~ V( o ’ 14 2 6" d.i. pipe (approx 11" each)
fffff /:fff H:WfofffffffiJJﬁ’ Q‘ ‘@,’. jy | 14q 2 6" d.i. transition coupling
===} el 5 || o z
N R || ] . 14b 2'-8 3" pve/dwv valve vault drain
o — } } — . 15 1 cable holder
[ 2 - : R . 16 1 flygt mix flush valve w/hardware to connect to pump volute
| CLIENT:
L 17 1 duplex pump control panel
. 18 As Needed concrete NAVAJO TRIBAL UTILITY
%ﬁ 19 1 submersible pressure transducer pipe AUTHORITY
LQ 20 2 liquid level sensors (mechanical switch back—up) P.0.BOX 170

Ft. Defiance, AZ, 86504

L L NEW LIFT STATION MATERIALS
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MAINTAIN TO PREVENT STARTING)

PUMP(S) START FROM SCADA (24VDC)
(ENERGIZE MOMENTARILY TO START)

PUMP 1 FAULT TO SCADA (24VDC)
(CLOSED ON FAULT OR LOSS OF POWER)

PUMP 2 FAULT TO SCADA (24VDC)
(CLOSED ON FAULT OR LOSS OF POWER)

PHASE MONITORING RELAY STATUS TO
SCADA (24VDC) CLOSED ON FAULT OR
LOSS OF POWER

7

8. FLOW TRANSDUCER AND SPARE TRANSDUCER CONNECTIONS ARE NOT USED FOR LOCAL CONTROL

CONVENIENCE OUTLET

24VDC POWER SUPPLY

ALTERNATING RELAY
NOTE 4

TIMER RELAY, DELAY OFF, ADJUSTABLE
5-18,000 SEC
NOTE 5

LOCAL START BUTTON
NOTE 1

PUMP 1 START (TO CONTROLLER, ABOVE)

PUMP 2 START (TO CONTROLLER, ABOVE)

STOP RELAY MUST BE ENERGIZED
TO ALLOW PUMPS TO RUN

PANEL IS DESIGNED TO FUNCTION AUTOMATICALLY IF SCADA CONNECTIVITY IS LOST. SCADA

COMMANDS CAN STILL CONTROL FUNCTIONALITY IF REQUIRED.

FROM INSIDE THE ENCLOSURE.

LOCAL SWITCHES ARE INSIDE ENCLOSURE ON SWING OUT PANEL AND CAN ONLY BE ACCESSED

LEVEL TRANSDUCER AUXILIARY DIGITAL OUTPUT IS ACTIVATES AT HIGH LEVEL AND IS MAINTAINED

TILL LOW LEVEL (LEVEL READINGS ARE SET IN THE FIELD VIA INSTRUMENT DISPLAY). ANALOG
OUTPUT IS SENT TO SCADA.

5.1
5.2
5.3
54
5.5

ALTERNATING RELAY SWAPS ACTIVE OUTPUT (A OR B) ON EACH ENERGIZE CYCLE.
SYSTEM OPERATION RELIES ON SEVERAL INSTRUMENTS TO PROVIDE REDUNDANT FUNCTIONALITY.

LEVEL TRANSDUCER PROVIDES "HIGH" LEVEL PUMP START

LEVEL HIGH-HIGH LEVEL FLOAT SWITCH PROVIDES PUMP START IF THE LEVEL TRANSDUCER FAILS.

LEVEL TRANSDUCER PROVIDES "LOW" LEVEL PUMP STOP
LEVEL LOW-LOW LEVEL FLOAT SWITCH PROVIDES PUMP STOP IF THE LEVEL TRANSDUCER FAILS.
TIMER RELAY PROVIDES REDUNDANT STOP FUNCTIONALITY IF BOTH THE LEVEL TRANSDUCER

AND LOW-LOW LEVEL SWITCH HAVE FAILED TO PREVENT THE PUMP FROM RUNNING INDEFINITELY.
TIMER RUN DURATION CAN BE ADJUSTED IN THE FIELD.
PUMP HIGH TEMPERATURE SWITCH OPENS WHEN PUMP REACHES OVERTEMP, CAUSING A PUMP

FAULT. IF NO TEMPERATURE SWITCH IS PRESENT AT THE PUMP, SWITCH TERMINALS CAN BE

JUMPERED TOGETHER TO BYPASS ALARM.

. PUMP CONTROLLER IS CONFIGURED VIA THE FOLLOWING VALUES:
7.1. RUN AT MAXIMUM SET SPEED UNLESS AN ANALOG INPUT SPEED COMMAND IS RECEIVED FROM

7.1.1.MAXIMUM SPEED, MINIMUM START SPEED AND SPEED RAMP VALUES SET IN THE FIELD DURING

7.2.
73.

74.
75.
76.
7.7

SCADA.

COMMISSIONING

DI1 1S CONFIGURED AS A MOMENTARY START SIGNAL TO START PUMP OPERATION.
DI2 IS PUMP ALARM STATUS, WHICH TRIGGERS A PUMP FAULT AND DISABLES THE SPEED

CONTROLLER.

Al11S SPEED COMMAND FROM SCADA
AO1 IS SPEED REFERENCE TO SCADA
R1 IS DRIVE/PUMP FAULT

R2 IS PUMP RUNNING STATUS

AND ONLY EXIST TO PROVIDE A FIELD TERMINATION POINT FOR INSTRUMENTS THAT MAY EXIST IN
THE AREA. IF THESE INSTRUMENTS ARE NOT USED, THESE TERMINALS ARE "SPARE".

LOCAL HAND/OFF/AUTO SWITCHES WILL DISABLE THE ASSIGNED DEVICE IN THE "OFF" POSITION. IN
THE "AUTO" POSITION, EXISTING LOGIC WILL PREVAIL - FOR THE MACERATOR THE START IS DONE BY

SCADA REMOTE SIGNAL ONLY. FOR PUMPS IT IS COMMANDED VIA LEVEL TRANSDUCER AND
SWITCHES WITH SCADA START BEING AN OPTION. IN "HAND" POSITION THE DEVICE WILL START &
RUN AS LONG AS THE DEVICE IS NOT FAULTED.

9.1 PLACING ONE OF THE TWO (2) PUMPS IN "OFF" WILL OVERRIDE THE AUTOMATIC START AND FAULT

BYPASS LOGIC AND IS NOT SUFFICIENT WHEN DISABLING A PUMP FOR MAINTENANCE - WHEN
REMOVING A PUMP FOR MAINTENANCE, REMOVING POWER FROM THE DRIVE IS THE APPROVED
METHOD FOR RETAINING AUTOMATIC START AND FAULT BYPASS LOGIC.

9.2 ALL THREE SWITCHES SHOULD BE LEFT IN "AUTO" AT ALL TIMES WHEN THE PANEL IS

UN-SUPERVISED.

9.3 PLACING ANY DEVICE IN "HAND" SHOULD ONLY BE DONE WHILE THE PANEL IS SUPERVISED.
9.4 PLACING A PUMP IN "HAND" STILL MAINTAINS ALL FUNCTIONS THAT AUTOMATICALLY STOP THE

PUMP INCLUDING FAULTS.

-

iina ba, Inc.

www.iinaba.com

1812 Schofield Lane
Farmington, NM 87401

P.O0. BOX 2606
FarminGton, NM 87499

"

GROUP

encorus.com

CLIENT:

NAVAJO TRIBAL UTILITY

AUTHORITY

P.0.BOX 170
FT. DEFIANCE, AZ 86504

REFURBISHMENT & UPGRADE OF
EXISTING LIFT STATION
35°54'12.32'N, 109°02'33.21"W
NAVAJO, NEW MEXICO, 87238

REVISIONS:

100% SUBMISSION 2020-10-06

DESCRIPTION
PROJECT NUMBER:

DATE
20244

ENGINEER: GMC

DRAWING SCALE: NTS

DRAWING SIZE: ANSI D

DRAWING TITLE:

NAVAJO SITE PUMP PANEL 480V

ONE-LINE DIAGRAM

DRAWING NUMBER:

EI601

ENCORUS



AutoCAD SHX Text
www.iinaba.com


SIDE VIEW

NOTES

PANEL EXTERNAL LABELS, WARNINGS AND TAGGING TO BE DETERMINED
FOR EACH SITE. ENCLOSURE MUST INDICATE POWER DISCONNECT IS
MOUNTED INTERNALLY.

2. PANEL EXTERIOR HAS CAPABILITY FOR EXTERNALLY MOUNTED PADLOCK
TO SECURE THE EXTERIOR DOOR. NO CONTROLS ARE ACCESSIBLE ON
THE OUTSIDE OF THE ENCLOSURE.

3. WHEN OPENED, PANEL REVEALS AN INTERIOR DEAD PANEL, LEAVING
ROUGHLY 2.5" BETWEEN THE INNER FACE OF THE DOOR AND THE DEAD
PANEL. PANEL CANNOT BE OPENED UNLESS THE PANEL IS DE-ENERGIZED.

4. SPARE PARTS LISTED ARE TO BE INCLUDED AND MOUNTED TO DINRAIL
(EXCEPT FUSES) WHICH SHALL BE CLEARLY LABELED AS "SPARE FUSES"
AND PROTECTED INSIDE A CLEAR WATERPROOF BAG. BAG MUST BE

-
iina ba, Inc.

www.iinaba.com

1812 Schofield Lane

Farmington, NM 87401

SECURED TO THE PANEL INTERIOR BEFORE SHIPPING.
5. PANEL HAS BEEN DESIGNED TO ACCOMMODATE TWO (2) FIVE

HORSEPOWER PUMP DRIVES. THESE DRIVES SHALL BE SPECIFIED AND

PROVIDED BY THE PUMP SUPPLIER AND INSTALLED IN THIS PANEL.

6. PANEL HAS BEEN DESIGNED TO POWER A FIVE HORSEPOWER MACERATOR
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REVISIONS:

VIA REMOTE COMMAND.
BILL OF MATERIALS
ITEMIQTY | MANUFACTURER | PART NO [DESCRIPTION
! ! SAGINAW CONTROL | SCE-48H3616LP |48 X 36 X 16 NEMA 4 ENCLOSURE
M EE SAGINAW CONTROL SCE48P36 |45 X 33 SUB PANEL FOR 48 X 36 ENCLOSURE
3 1 SAGINAW CONTROL | SCE-DF48EL36LP BE{,*E;SQ%TE%V l'D"i\(;’\l'SLUIC')NDT gggAL PANEL
s | 1 C3 CONTROLS DDS2-330-DHMRY | DISCONNECT, 32A, 3 POLE NON-FUSED
5 | 4 EDISON EHM3DU |3 POLE FUSE HOLDER, 30A MAX. MIDGET FUSES
5 | 2 EDISON EHMADU |1 POLE FUSE HOLDER, 30A MAX, MIDGET FUSES
7 | 3 EDISON EPDB306 | DISTRIBUTION BLOCK, FINGER SAFE
9 | 3 | AUTOMATIONDIRECT | KN-F10L24DC |6.3A FUSE BLOCK, 24VDC LED
10 | 3 | AUTOMATIONDIRECT | KN-FAOL110AC |6.3A FUSE BLOCK, 120VAC LED
THEE HAMMOND MFG PH750MQMJ | 480V TO 120V TRANSFORMER. 750VA
12 | 1 RHINO PSB24-060S | 24VDC POWER SUPPLY, 60W
| 2 | EvvenooRiNoTEs | D MODBUS COMMUNCATION
4 | 1 FUJI ELECTRIC SC-E03G24VDC_|IEC CONTACTOR, 24VDC COIL, 12A FRAME
15 | 1 FUJI ELECTRIC TK26E007 | THERMAL OVERLOAD RELAY, ADJUSTABLE, 7-10.5A
16 | 1 | AUTOMATION DIRECT FARECZ | DIN RAIL MOUNT RECEPTACLE
17 | 5 | AUTOMATIONDIRECT | 783-3C-24D |ICE CUBE RELAY, 24VDC, 3PDT, 15A
18 | 5 | AUTOMATIONDIRECT | 783-3C-SKT |RELAY BASE, 3PDT
19 | 1 FUJI ELECTRIC MS4SM-CE-ADC | TIMER RELAY, 24VDC, DPDT, ADJUSTABLE
20 | 1 FUJI ELECTRIC TP411X___ | TIMER RELAY BASE FOR MS4SM SERIES
21 | 1 LITTELFUSE ALT024-S-SW ébTEERFg‘l'gg lgvc\;n?cE;hAY’ 24VDC, INCLUDES MANUAL
2 | 1 LITTELFUSE OTO8PC __|RELAY SOCKET, 10A
23 | 3 FUJI ELECTRIC AR30PR.311BZC | 30MM SWITCH, 3POS, MAINTAINED, INO/INC
24 | 69 | AUTOMATIONDIRECT | KN-T12GRY | TERMINAL BLOCK, GREY, SINGLE TIER, 0.20 WIDE
25 | 4 | AUTOMATIONDIRECT | KN-ECT6GRY-25 | TERMINAL BLOCK BARRIER, GREY
26 | 11 | AUTOMATION DIRECT KN-EB4-10 | TERMINAL BLOCK END BRACKET, GREY
27 | 9 | AUTOMATIONDIRECT | KN-G12SP-10 |GROUND BLOCK, GREEN_YEL, SINGLE TIER
28 | 3 MIDGET FUSE, 30A
29 | 9 MIDGET FUSE, 10A
30 | 2 MIDGET FUSE, 5A
31 | 1 5 X 20MM FUSE, 6 25A
2 | 2 5 X 20MM FUSE, 5A
33 | 3 5 X 20MM FUSE, 2A
YR EATON D65VMLS480C | PHASE MONITORING RELAY

100% SUBMISSION

2020-10-06
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INTERIOR DEAD PANEL LAYOUT PA[\ EL LAYOUT INTERIOR SUB PANEL LAYOUT
SCALE: 3"=1-0"
IOI |O|
E@ i ITEM | QTY | MANUFACTURER | PART NO [DESCRIPTION
1 2 AUTOMATION DIRECT KN-F10L24DC | 6.3A FUSE BLOCK, 24VDC LED
2 1 AUTOMATION DIRECT KN-F10L110AC |6.3A FUSE BLOCK, 120VAC LED
3 1 AUTOMATION DIRECT 783-3C-24D  |ICE CUBE RELAY, 24VDC, 3PDT, 15A
4 1 AUTOMATION DIRECT 783-3C-SKT | RELAY BASE, 3PDT
5 1 FUJI ELECTRIC MS4SM-CE-ADC | TIMER RELAY, 24VDC, DPDT, ADJUSTABLE
6 1 FUJI ELECTRIC TP411X TIMER RELAY BASE FOR MS4SM SERIES
ALTERNATING RELAY, 24VDC, INCLUDES MANUAL
E@ L 7 1 LITTELFUSE ALT024-S-SW OVERRIDE SWITCH
8 1 LITTELFUSE OT08PC RELAY SOCKET, 10A
9 5 AUTOMATION DIRECT KN-T12GRY | TERMINAL BLOCK, GREY, SINGLE TIER, 0.20 WIDE
10 1 AUTOMATION DIRECT | KN-ECT6GRY-25 | TERMINAL BLOCK BARRIER, GREY
11 2 AUTOMATION DIRECT KN-EB4-10 | TERMINAL BLOCK END BRACKET, GREY
12 3 MIDGET FUSE, 30A
13 3 MIDGET FUSE, 10A
14 2 MIDGET FUSE, 5A
15 2 5 X 20MM FUSE, 6.25A
E@ v = 16 2 5 X 20MM FUSE, 5A
17 2 5 X 20MM FUSE, 2A
L L |
s FRONT VIEW e
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