Operation & Maintenance

Manual
Paddle Dryer

Model: 15W-3000-LC
K-S Job #: D-0493
Serial #: DS-353

WILLIAMS BROTHERS CONSTRUCTION
LAKE COUNTY, IL

DES PLAINES RIVER WRF

Customer PO#: 9301-483R

Volume 2B — Dry Silos

Parts, Filter Fabric & Belts: Tel: 800-225-5457
Fax: 800-329-7457

Customer Service: Tel: 800-225-5457
([¥5) Komline-Sanderson

12 Holland Av ~ Peapack, NJ 07977-0257
908-234-1000  Fax: 908-234-9487
www.komline.com



K-S Paddle Dryer Model 15W-3000-LC Index of Tabs: Volume 2B
Lake County, IL -1

Index of Tabs: Volume 2B

Auxiliary Equipment (Dry Silos)

Tabbed Section Vendor
1. Dry Product Silos CST Storage
2. Dry Silo Vibrating Dischargers MetalFab
3. Dry Silo Automatic Slide Gates PEBCO
4. Dry Silo Load Out Spouts PEBCO
5. Dry Silo Dust Collector UAS
6. Silo Bin Vent Coperion
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12 Holland Av Peapack, NJ 07977-0257
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www.komline.com

OPERATION AND MAINTENANCE MANUAL

Title of Project:

Specification Number:
Specification Title:

Manufacturer:

General Contractor:

Subcontractor:

Supplier:

Lake County Public Works Department
Des Plaines River WRF
Phases 2B & 3 Improvements

11650H

Biosolids Thermal Drying System

Dry Product Silos

Tags: M-12-5 (Silo No. 1)
M-12-8 (Silo No. 2)
M-12-11(Silo No. 3)

CST Storage

Williams Brothers Construction, Inc.

Komline-Sanderson

10of 71



2of 71

O&M MANUAL SUBMITTAL CHECKLIST (Pagelof 5)

PROJECT NAME _Des Plaines River WRF

CONTRACT NO. K-S Job D0493

CONTRACTOR Komline-Sanderson

EQUIPMENT/SYSTEM Biosolids Drying System Dry Silo Tanks

SECTION NO. _11650H

MANUFACTURER/VENDOR CST Storage

FORMAT
Size: 8-12x1lor1lx17
Paper: 20-pound minimum
Text: Printed data/neatly typed
Drawings: Standard size bound in text; in text-size |abeled envelopes
Tabbed Section Dividers
Cover Labd: Title
Project Name
Building/Structure ID
Equipment Name
Specification Section
Binders: Plastic Cover

J\5291\WORDPROC\SPECS\Bid Set\Div 01101730.docx 01730-10 January 6, 2015



O&M MANUAL SUBMITTAL CHECKLIST (Page2 of 5)

GENERAL CONTENTS

Not
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One Specification Only
Title Page:

Title

Project title
Building/structure ID
Equipment name
Specification section number
Contractor ID

Subcontractor 1D

Purchase order data
Manufacturer ID
Service/parts supplier ID
Product List

Table of Contents

Tabbed Sections:

Pertinent data sheets
Annotated as needed

Text:

Pertinent to project
Annotated

Drawings:

Illustrate product and components
Control and flow diagrams
Specia Information:

Interrel ationships of equipment
and components
Instructions and procedures
Instructions organized in
Instructionsin logica
Glossary

Warranty, Bond, Service Contract

January 6, 2015
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O&M MANUAL SUBMITTAL CHECKLIST (Page3of 5)

MANUAL FOR MATERIALS AND FINISHES

Not Page
Provided Applicable No.
X L Building Products:
X L Product data
X - Catalog number
X L Size
X L Composition
X L Color and texture designations
X - Care and Maintenance Instructions
X - Recommended cleaning agents
and methods
X Cleaning precautions
X - Cleaning and maintenance schedule
X L Moisture Protection Products:
X - Product datalisting
X - Chemical composition
X - Installation details
X - I nspection recommendations
X - Maintenance and repair
X Additional Data as Required

J\5291\WORDPROC\SPECS\Bid Set\Div 01101730.docx 01730-12 January 6, 2015
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MANUAL FOR EQUIPMENT AND SYSTEMS

Not

Provided Applicable

e

e

<

T
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Varies

26-41
Varies

01730-13

Description of Unit and Components:
Equipment functions

Normal operating characteristics
Limiting conditions
Performance curves

Engineering data

Test data

Replaceable partslist (with numbers)
P& 1D numbers

Operating Procedures:

Startup

Break-in

Routine/normal operation
Regulation and control

Stopping and shutdown
Emergency

Seasonal operation

Specia instructions
Maintenance Procedures:
Routine/normal instructions
Troubleshooting guide
Disassembly/reassembly/repair
Alignment/adjusting/balancing
Servicing and L ubrication:

List of lubricants

L ubrication schedule
Maintenance schedule

Safety Precautions/Features
Sequence of Operation of Controls
Assembly Drawings

Parts List and Illustrations:
Predicted life

Recommended spare parts list and prices

Control Diagrams/Schematics
Bill of Materias

January 6, 2015
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Not
Provided Applicable
X
X
X
X
- X
- X
X
- X
- X
- X
- X
X
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01730-14

Completed Equipment Data Form
per Specification

Valves

Catalog Cuts and Tag Numbers
Maintenance Instructions
Panelboard Directories:

Electrical

Controls

Communications

Instrumentation Loops:
Diagrams

Components list each circuit/loop
Additional Data As Required

January 6, 2015
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CST Storage

Sales Order No. 15-4663, 15-4664, and 15-4665
Dry Bulk Storage Silos

Operation and Maintenance Manual

Project Name: Des Plaines River WRF

Komline Sanderson Engineering
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BOLTED SILO
Columbian TecTank Product



OLUMBIAN
Teclank
—— O&M Manual for[ColumbianTecTank

Continuous(and(satisfactoryloperation oflthe[tank equires/periodiclinspection [dnd maintenance(tolidentifyland
correct any( potential [issues[ as[ theyl arise.l | Belowl isal minimum|tecommended [inspection!thatl shouldbe
completed/on @regular basis.

A./JMONTHLY INSPECTIONS

Almonthlylinspectionshouldbecompleted by downer [0r [operations personnel. [TAny(discrepancylor(sign[of
damagelshouldBerepaired immediately.

1.

Check[for[and[temovelany[debris/thatmayhavelaccumulated|outside theltank, [particularly(any(debris
that(is(in (contact[Wwith the[tank[shell (or [dppurtenancesdttached tolthe tank. [TRemovelany mud, oil, [or
other [foreign material [on [the tank(shell.

Check|all seams for(any signs 0flleaks. [flaleak [is/detected,check [tightnessand tighten [@ll bolts within
onelsquare(foot/arealofitheleak. Monitor(thearea intil leak is[€liminated.

Check all[seams [for [@nydistortion thatthayhavedccurred from induelstructural [stress.

Check[tothake(sure(that(therelis [sufficient[drainage[@way(from[the[tank [and Mo(water [is [standing tinder
or near(the[foundation.

B.[] ANNUALINSPECTIONS

Anlannualinspection[shouldbe[ completed by[the owner[tol ascertain thelcondition[ofl theltank. [ The
inspection (shouldlidentify(dnyl(signs(dficorrosion, [productleakage, doating/damage, [équipment malfunction,
and(dnylother item(related directlylor [indirectly[Wwith theperformancelor(safety[oflthe tank. [[All [corrective
action[should/be(dompleted immediatelyldfter @ [problem[is/identified. In(addition [tothethonthlylihspection,
thelfollowingshould(beléxamined.

1.

Examine(thelconcretelringwall [or [slabfoundation (for (fractures(thatmayhave(developed. [Fractures(or
other[distortion [¢an[¢auseleccentriclloading[on[thelsteel [tank[and[may lead tol structural [damagel or
failure

2. Check[forvoids[or(gapsbetween [thetank[bottom[dnd [the concretelringwall [or [slabfoundation ‘that hay
beldaused by foundationSettlement.

3. Checklthelanchor(bolts(and(grout((iflapplicable)[tolénsurelthemuts(are(tight/and groutlisMot/cracked.

4. Forltankswith(granularfoundations, (checkfor Wwashouts(or[other [signsofllooselor missing (Backfill.

5. Examinelthe/deck for[Sagging, Water[standingon [the(deck, [or[Other foreign material (on[top (0flthe[tank.

6. Inspectitankfor(signs(oriexternal [Corrosion(or(other coating damagelandrepair.

7. Inspectlall fittings/and @ppurtenancesfor [signsoflleaking or loose/connections.

Thel appurtenances! onlthel tank[ should[belserviced onlaltegular[basislandlinspectedl annuallyl or[ more

frequentlylasrequired.

1. Thiefhatches[(pressure/vacuum)shouldbelinspected and have thelseat(tingland[gasket wiped|clean.

Check[thelvalve[for[free movement. [[In[cold [énvironments, [inspect for[icing[¢aused by condensation.
Clean screen(oflallldebristhatlithas/dollected. [Check for [Screen [deterioration dndreplaceif necessary.

1 CTTO0513(Rev.06/09)
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OLUMBIAN
Teclank
—— O&M Manual for[ColumbianTecTank

2. Freeflowing[vents(shouldhave(the(screen(dleaned(ofldebrisland [checked [for[deterioration. [[Replacelif
necessary. [In[cold [environments, inspect [for licing [caused by temperature difference.

3. Nozzles[and[connecting[ pipes[ should bel checked![ for[distortion[ ofl theltank wall atl thel point of
connectionor(stress(within/themnozzle or[piping[¢aused /by settling between [thetank and(the[piping.
Thislsituation thust/be remedied immediately.

4. Liquidievellindicators(shouldbeléxamined for[smooth [operation, Build uplofiforeign material, [or [Signs
oflfloat(cableWear(or[damage. [[Check [that/all [connectionsare(tight.[In(cold [environments, check for lice
build up.

5. Visuallylinspect[all [¥alves, sample boxes, [sight[ glass, [pressure[gauges, andlall[other[appurtenances
located(on theltank.

6. Inspectitheleéxternalladder, (platforms,and/handrails for damage or loose(bolts.

7. Inspectlallllightning[rods,donductors/andconnections.

C.[JPERIODICINTERNALINSPECTIONS
Theltankshould(beldrained(andlinternallylinspected initially[Within [the[Warranty[period, andthen at(least
every!lthree(to(fivelyears[thereafter, or (more(frequentlylifithelowner determines(that/¢onditions/warrant(an
internallinspection [or [ifirequired By(local, [state, (or ational laws andregulations.
Thelowner should[provideknowledgeable[personnel [familiar [Wwith [tank [éntryland[should[follow(all [Safety
rulesregarding[tank[entry, ihcluding butmotlimited[tolisolation[ofpotential (@nergy sources, identification [of
anylpotential(hazards, and/donfined[Spacelentry/procedures.

Anlinternallinspectionmay[requiretemoval [0flany sediment(that/hasaccumulated (in[the[tank[and[thetank
maymeed [toflushed or(cleaned [out.

Anyldiscrepancylor[signlofldamage(folthetank[or[¢oating[should beltepaired immediately.[TTAnlinternal
inspection shouldlinclude, butlisrot limited to, the following:

1. Checkl¢ompletelinterior, including/deck structure, lindersidelofldeck, [internal Tadders, [interior (nozzles
and @ppurtenances, andlother structure(for [signs(df/dorrosion(or [6ther[damage.

2. Checklinternal [coating[for [signs[oflwear [0r [corrosion [caused By[flow[oflliquid, thechanical[damage, or
coating|(failure,(or[damage(daused by!stored [product.

3. Inspectlanditighten muts(on [thebottom [0fitheltank.
4. Examinelthe/decklandldeck structurefor @anyldistortion(or(signlofistructural(stress.

After(thelinspection[and/alllfepairs/drel¢omplete, femovelall (materials, [équipment, [and [fools[and[clean[the
tank!as required [for [productquality.

D.[/GENERAL
Inspectionscan bethadeby/thelowner’s/personnel (or [dther [qualified [personnel. [Tflthis(is mot/feasible, [or the

severityloflthelproblem|warrants/themeed, [@n éxperienced tank[techniciandanbelhired [through [Columbian
TecTank’s[Field[ServiceDepartment/bylcontacting[CTT(at((913)(6213700.

2 CTTO0513(Rev.06/09)
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Teclank
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Iflany(touch [up [repairs arelrequired tolthelcoating, [CTT [can(provide d[standard [touch [up[procedurebasedlon
thelexisting coating. [[Contact/CTT [for touch [upproceduresland haterials.

Itlis[tecommended! that[ spare hardwarel bel kept bn[hand[tol cover[ hormal[maintenancel or[ emergency
situations.[[Becauseoflthe many[typesland[sizes[of tanks dnd hardwarelavailable, ¢ontact(CTT [for[your
particular(application. [IGenerally, partsionhand/should/includelgasket[material, [¢aulking, [bolts, nuts, and
washers. [(Gasketslandhardware(should rotbelre used loncetheyhave been removed.

Installation [of dewnozzles[or [@ppurtenances oralchangeldf service thay(voidthe warrantylofithe [tank. [Tflthe
tanklis(being[considered(for(a[changeldflservice, [thelspecific(gravityloflthe mew(liquid must(be(less than [or
equallto thelliquid[previouslylstored[in[thel[tank. T1t[is[tecommended(that any[suchservicelor[physical
changes/should/bebroughtto thelattention 6f[ CTTIPRIOR [to[the change.

3 CTT0513(Rev.06/09)
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MANWAY/PRV HATCH
KNAPPCO



EQUIPMENT DATA FORM (Page 1 of 3)

PROJECT NAME Des Plaines River WRF

CONTRACT NO. K-S Job D0493

CONTRACTOR Komline-Sanderson

EQUIPMENT NO. HH02051

DESCRIPTION KNAPPCO Manway/PRV Combo 2 oz. Pressure/.5 oz vaccum

LOCATION 800 Krause Drive, Buffalo Grove, IL

MANUFACTURER KNAPPCO

PURCHASED FROM CST Storage PURCHASE DATE _09/21/2015
VENDOR ORDER NO. PURCHASE PRICE
LOCAL SUPPLIER CST Storage PHONE 913-428-7132

ADDRESS 903 E 104" St. Suite 900 Kansas City, MO 64131

MODEL NO. HH02051 SHIPPING WT/UNIT _87.5 Lbs.

NO. OF UNITS _4 SERIAL NOS. _CST Part No. 50-80-0548-42

NAMEPLATE DATA

ELECTRIC MOTOR PUMP/HVAC UNIT  DRIVE/REDUCER OTHER (1&C)
MANUFACTURER: MANUFACTURER: MANUFACTURER: MANUFACTURER:
TYPE: [JAC [IDC TYPE TYPE: [JGEAR TYPE
[JV-BELT
HP SIZE [JCHAIN SIZE
[JVARIDRIVE
RPM CAPACITY CAPACITY
SERVICE
VOLTAGE PRESSURE FACTOR RANGE
AMPERAGE ROTATION RATIO
PHASE IMPELLER:
SIZE

FRAME MATERIAL

J\5291\WORDPROC\SPECS\Bid Set\Div 01101730.docx 01730-7 January 6, 2015
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EQUIPMENT DATA FORM (Page 2 of 3)

MAINTENANCE SUMMARY

EQUIPMENT NO. CST Part No. 50-80-0548-42

DESCRIPTION _KNAPPCO Manway/PRV Combo

MAINTENANCE OPERATION FREQUENCY

List briefly each maintenance operation List required frequency
required and refer to specific information of each maintenance

in Manufacturer's Maintenance Manual, if operation.

applicable. Refer by symbol to "Lubricant
List" for Lubrication Operation.

DO NOT ADJUST OR ALTER PRV SETTINGS

Inspect weather cover for damage Monthly

Inspect cover for operation and functioning hardware Monthly

Reference HH Data Sheet

J\5291\WORDPROC\SPECS\Bid Set\Div 01101730.docx 01730-8

January 6, 2015
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EQUIPMENT DATA FORM (Page 3 of 3)

LUBRICANT/RECOMMENDED SPARE PARTS LIST

EQUIPMENT NO. CST Part No. 50-80-0548-42

DESCRIPTION KNAPPCO Manway/PRV Combo

LUBRICANT LIST

LUBRICANT TYPE RECOMMENDED
LUBRICANT
REFERENCE SYMBOL (MILITARY STANDARD) AND MANUFACTURER
List symbol in List general lubricant type List specific lubricant name,
"maintenance operation” viscosity and manufacturer
RECOMMENDED SPARE PARTS LIST
UNIT
PART NO. DESCRIPTION UNIT QUANTITY COST

NOTE: Identify parts provided by this Contract with two asterisks.

ADDITIONAL DATA AND REMARKS

J\5291\WORDPROC\SPECS\Bid Set\Div 01101730.docx 01730-9 January 6, 2015



20 HOLES .625 DIA.
EVENLY SPACED ON

27.00" DIA. B.C.”
MTG. HOLES

36.00" DIA.
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Weather Hood

O
~ | ®
1
\_J
HH 24" PRESSURE / VACUUM TANK HATCH
REFERRALS DESCRIPTION ALUMINUM PLATED SS OTHER
1 Base Ring 5709
2 Hand Knob (6) 5717
3 Wing Nut (4) 5695
4 Jaw End Stud (6) 5718
5 Plug Button (6) 5719
6 Roll Pin (6) 5720
7 Cover Gasket (White Food Grade) 5722
8 Poppet Gasket ( White Food Grade) 5723
9 Hinge Pin 5724
10 Washer (2) 1043
11 Cotter Pin (7) 1045
12 Cotter Pin (4) 1537
13 Chain 3589
14 Screw (2) 2716
15 Nylock Nut 3544
16 Weather Hood 5699
17 Wear Plate (6) 2592
18 Screw 10-32 x 1 1/8 (12) 3546
19 Lock Nut (12) 3544
20 Pivot Pin (6) 5728

Pressure and Vacuum settings are factory set, do not attempt to change or

alter settings.

Relieve all pressure and / or vacuum before attempting to open the cover.

F-6
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KNAPPCO

AN

HH 24" PRESSURE / VACUUM TANK HATCH
FOR BULK STORAGE TANKS

Hatch shown without protective weather hood.

il

Hatch shown with protective weather hood.

OVERALL HEIGHT: 13.00" (Approximately)

APPLICATIONS:
*Silos
*Grain elevators
*Baghouses

MARKETS:
*Cement
*Food products
*Grains
*Industrial products

Features:

e Larger 24" opening provides higher venting capacity and
improved access into the tank.

*Palm nuts allow for quick and easy opening.

* Available with various pressure and vacuum settings.

¢ All aluminum contact parts; NO RUST!

* Standard white FDA approved gasket.

*Nointernal hardware to contaminate product.

*Weather hood provides weather protection.

*Base bolts directly to the tank.

AVERAGE SHIPPING WEIGHT: 81lbs

(increments of 2)

Please indicate pressure setting
utilizing first 2 digits

MODEL Pressure Settin Vacuum Sett_in% # Gasket
(ounces/square inch (ounces/square inch)
HH Settings: 021to 16 Setting: 0.5 1 White Food Grade

(other setting available)

Please indicate vacuum setting
utilizing second 2 digits

Last digit

Example: HH02051 (Model HH, pressure setting 2 oz, vacuum setting .5 oz, gasket white buna)

Warning: Cover should be inspected at least once each month for proper operation and proper functioning hardware.
The weather hood should be inspected for damage. If items are missing or damaged they should be replaced.

F-5

KNAPPCO CORPORATION
9-1-94

4304 Mattox Road
Kansas City, MO 64150

Telephone: 816-741-6600
FAX: 816-741-1061
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EQUIPMENT DATA FORM (Page 1 of 3)

PROJECT NAME Des Plaines River WRF

CONTRACT NO. K-S Job D0493

CONTRACTOR Komline-Sanderson

EQUIPMENT NO. CV 06-308-1

DESCRIPTION Fike Explosion Vents

LOCATION 800 Krause Drive, Buffalo Grove, IL

MANUFACTURER _Fike

PURCHASED FROM CST Storage PURCHASE DATE _09/21/2015
VENDOR ORDER NO. PURCHASE PRICE
LOCAL SUPPLIER CST Storage PHONE 913-428-7132

ADDRESS 903 E 104" St. Suite 900 Kansas City, MO 64131

MODEL NO._06-308-1-7 SHIPPING WT/UNIT

NO. OF UNITS _16 SERIAL NOS. _CST Part No. 99-02-2813-62

NAMEPLATE DATA

ELECTRIC MOTOR PUMP/HVAC UNIT  DRIVE/REDUCER OTHER (1&C)
MANUFACTURER: MANUFACTURER: MANUFACTURER: MANUFACTURER:
TYPE: [JAC [IDC TYPE TYPE: [JGEAR TYPE
[JV-BELT
HP SIZE [JCHAIN SIZE
[JVARIDRIVE
RPM CAPACITY CAPACITY
SERVICE
VOLTAGE PRESSURE FACTOR RANGE
AMPERAGE ROTATION RATIO
PHASE IMPELLER:
SIZE

FRAME MATERIAL

J\5291\WORDPROC\SPECS\Bid Set\Div 01101730.docx 01730-7 January 6, 2015
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EQUIPMENT DATA FORM (Page 2 of 3)

MAINTENANCE SUMMARY

EQUIPMENT NO. CST Part No. 99-02-2813-62

DESCRIPTION Fike Explosion Vents 44” x 69”

MAINTENANCE OPERATION FREQUENCY

List briefly each maintenance operation List required frequency
required and refer to specific information of each maintenance

in Manufacturer's Maintenance Manual, if operation.

applicable. Refer by symbol to "Lubricant
List" for Lubrication Operation.

Inspect for damage, corrosion, or leaking Periodically

Reference Fike Installation and Maintenance Inst.

J\5291\WORDPROC\SPECS\Bid Set\Div 01101730.docx 01730-8 January 6, 2015
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EQUIPMENT DATA FORM (Page 3 of 3)

LUBRICANT/RECOMMENDED SPARE PARTS LIST

EQUIPMENT NO. CST Part No. 99-02-2813-62

DESCRIPTION Fike FYp]nqinn Vents 44 x 69”

LUBRICANT LIST

LUBRICANT TYPE RECOMMENDED
LUBRICANT
REFERENCE SYMBOL (MILITARY STANDARD) AND MANUFACTURER
List symbol in List general lubricant type List specific lubricant name,
"maintenance operation” viscosity and manufacturer
RECOMMENDED SPARE PARTS LIST
UNIT
PART NO. DESCRIPTION UNIT QUANTITY COST

NOTE: Identify parts provided by this Contract with two asterisks.
ADDITIONAL DATA AND REMARKS

Explosion vent frame manufactured by CST to fit the silo. All inquiries regarding the frame should be directed

to CST Industries. 913-428-7132

J\5291\WORDPROC\SPECS\Bid Set\Div 01101730.docx 01730-9 January 6, 2015



INSTALLATION AND MAINTENANCE INSTRUCTIONS
Explosion Vents

24 of 71

06-308-1

WARNING

e Read these instructions carefully and completely before
attempting to unpack, install or service the explosion vent.

e Handle the explosion vent with extreme care. DO NOT
bend, poke, or in any way distort the explosion vent.

e Do not locate vent assembly where personnel are
exposed to the vent or the area above or in front of the
vent, as they may be injured by the release of pressure,
flame, noise, particles, and/or process material.

e Locate the explosion vent so that the discharge does not
ignite other combustibles, resulting in an ensuing fire or
secondary explosion.

e Interfacing equipment and/or machinery must also be
protected.

e Flow arrows on round explosion vent tags, or explosion
vent tag for square and rectangular vents must be directed
to the atmospheric side of the process. Provisions shall
be made to prevent personnel from standing or walking on
vents, as they risk falling through.

e The vent opening is to be left free and clear. Nothing, i.e.
goods or products, is allowed to obstruct the vent area as
this will decrease vent efficiency.

e Install the enclosed DANGER sign in a conspicuous
location near the zone of potential danger.

GENERAL

An explosion vent is a pressure relief device, designed to give
an instantaneous opening at a predetermined pressure. lIts
purpose is to protect the equipment from excessive pressures
caused by dust or gas deflagrations.

INSPECTION/PREPARATION

WARNING: Always handle the explosion vent with extreme
caution. Handle the explosion vent by its edges only. Damage
to the functional area (center) or seat area of the explosion
vent may adversely affect the performance of the explosion
vent. Read the explosion vent tag completely before installing
to confirm that the size and type are correct for your system.

1. Carefully remove the explosion vent from its packaging

container.

Inspect the explosion vent for damage.

If foreign material is present, carefully clean the explosion

vent with a solvent that is compatible with your media.

Two personnel are recommended for handling of all vents

larger than 24” x 30” (600 x 1000 mm) (rectangular) and

30” (800 mm) (round) or larger.

5. CV-SF vents require vent frames with back-up bars to
properly function (consult Fike for back-up bar design
requirements).

oo

CAUTION: The CV-SF vent frame may prohibit bag
filters/cages to pass through the vent opening, thereby limiting
the effectiveness of the venting process. Consult Fike.

INSTALLATION - OPEN DISCHARGE

WARNING: The vent opening should be left free and clear. Do
not insulate any part of the explosion vent or frame without
consulting Fike.

VENT

HoLbpown  MEMBRANE

IMPORTANT: When explosion vents are installed horizontally,
the use of drainage/weep holes in the holddown frame is
required.

1. Use basel/inlet of explosion vent frame as a template to
indicate placement of explosion vent on the vessel or duct
to be protected.

2. Cut the vessel or duct opening to the marked size. The
marked size should match the size identified on the vent
tag.

3. Weld or bolt the inlet angle frame to the vessel or duct.

IMPORTANT: The explosion vent frame must be installed such
that the seat area is flat and bolt holes remain perpendicular
(square and rectangular vent frames) or circular (round vent
frames).

4. |If sealing is a particular concern due to the nature of the
process, apply a process compatible silicone sealant or
gasket to provide seal between explosion vent and inlet
frame.

5. If using a gasket, select a gasket material that is
compatible with the process, with a suggested thickness of
1/16" (1.5 mm). The gasket is to have the same inside
diameter and outside diameter as the explosion vent
frame. Gaskets may or may not be included with the
selected explosion vent; consult Fike for details.

6. Install the explosion vent and outlet flange aligning the bolt
holes. DO NOT force the explosion vent hole alignment.

7. Apply light oil to the threads and install the nuts and bolts
hand tight.

8. Torque each bolt to the value identified on the explosion
vent tag.

CAUTION: The torque values should not be exceeded as this
may cause failure of the bolt and/or damage to the vent.

INSTALLATION - WITH FLAMQUENCH II SQ (FQIISQ)
For additional information, refer to FQIISQ installation
instructions, E06-085.

704 SW 10th Street P.O. Box 610

Blue Springs, Missouri 64013-0610 U.S.A.

(816) 229-3405 www.fike.com



WARNING: The vent opening should be left free and clear. Do
not insulate any part of the explosion vent or frame without
consulting Fike.

1. Use baselinlet of explosion vent frame as a template to
indicate placement of explosion vent on the vessel or duct
to be protected. Cut the vessel or duct opening to the
marked size. The marked size should match the size
identified on the vent tag.

IMPORTANT: The FQIISQ uses an alignment hole feature to
ensure proper orientation of the hinge of the explosion vent.
The alignment hole must be included on the mounting frame so
the explosion vent and FQIISQ can be mounted in only the
prescribed orientation. Consult factory for FQIISQ bolting
pattern.

2. Weld or bolt the inlet angle frame to the vessel or duct.

IMPORTANT: The explosion vent frame must be installed such
that the seat area is flat and bolt holes remain perpendicular
(square and rectangular vent frames).

3. Install gaskets on both sides of the explosion vent. Select
a gasket material that is compatible with the process, with
a suggested thickness of 1/16" (1.5 mm). The gasket is to
have the same inside diameter and outside diameter as
the explosion vent frame. Gaskets may or may not be
included with the selected explosion vent; consult Fike for
details.

4. Install the explosion vent and outlet flange aligning the bolt
holes. DO NOT force the explosion vent hole alignment.

5.  Apply light oil to the threads and install the nuts and bolts
hand tight.

6. Torque each bolt to the value identified on the explosion
vent tag.

CAUTION: The torque values should not be exceeded as this
may cause failure of the bolt and/or damage to the vent.

BURST INDICATOR

The explosion vents can have as an option an integrated
electric burst indicator designed for intrinsically safe service.
Refer to Burst Indicator Instructions / Drawing for electrical and
dimensional specifications.

CAUTION: Unacceptably high voltage or currents will
permanently damage the electrical system and the use of a
non approved intrinsically safe power supply may even be the
eventual ignition source of a dust or gas explosion. All burst
indicators must be installed in an intrinsically safe circuit which
conforms to the applicable national standard.

WARNING: Do not bend the electrical cable at any angle at a
distance of less than 8 inch (20cm) from the mechanical
bracing part and do not lift the explosion vent by the electrical
cable, as this may damage the electrical circuit.

WARNING: The maximum torque values as mentioned on the
nameplate must not be exceeded as this will permanently
damage the electrical circuit.

25 0f 71

MAINTENANCE

The explosion vent is maintenance-free due to its basic design
and concept. Periodic visual inspections should be performed
in accordance to the operating parameters and severity of
service. All operational system parameters should be
observed as a standard maintenance practice. The explosion
vent must be replaced if they appear damaged, corroded, or
leaking.

NOTE: Severe service is defined as rapid changes in pressure,
high pressure, high temperature, or corrosive process.

704 SW 10th Street P.O. Box 610

Blue Springs, Missouri 64013-0610 U.S.A.

(816) 229-3405 www.fike.com

Copyright © Fike Corporation All Rights Reserved.
P/N 06-308-1-7 July, 2013 Specifications are subject to change without notice. Page 2
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I PE e AVEE NS, S\eey REVISE§ RESUBAIT
S omones PoRpoCe AL e 5 eoris
REVISE PO RESUWIY
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B 253 30 11, O ELEVATION, DECK & BILL OF MATERIAL
5> CENTER FILL, CENTER DISCHARGE 24'~7 3/8" x 52’ HIGH
6 DESIGN PRESSURE POSTTIVE R ST KOMLINE SANDERSON ENGINEERING
DESIGN PRESSURE NEGATIVE 050 02/50. . EHICAGEI IL J USA
7 DECK LIVE L0 20 LB/50, FT. STORAGE [, s
5> SVOV LGAD PR 156 BO12/ASEE 710 o2
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BOTTOM OF TANK STEEL

DECK STRUCTURE:
SEE DV D-B8-15-4663-03

180°

DECK PLAN

ACCESSORY DRIENTATION CHART

Rer VTR
o
suE | o | Rabus | VoS I
0o | - -

212

 DETAIL |5¥-6 13/ 0 T & AL

13 0D, PIPE STUB

DETAIL ITEM $2
CENTER DOHE COVER
/13 0D, STUB

4° 1504 DRILL FLG.

@ scHo prve:
@rmee caske

@BOE 1w ek

251 5/8° DIA ANCHOR BOLT CIRCLE

N USE 12 X1 1
3. @ ose cover vz LIS TS, m cuMn,
puis
i [\
10 DECK SLOPE
@varL o
PLATE
S P =
b [
By 3/16PL R
N Y 4
Ton ki
e
i
R 4 f
o siept N
gl f y |- e see
N N-see pwei C-88-15-4663-01 -
4 % 7 PR OrReR ASSY eV
3 | / /13 0. STUB
q | 1
N S/16PL 3|
Y4 R
K e pLarrom. g VRSS! Sl G
LN CONVEYOR_SUPT_DETAIL.
¥ Ateot MAX LOAD = 22004
o W 4
Bl N
& W
e ap snes s =
I T $Fen o
it 7 SR
solo olo nlo olo ol
g
E Fiisten
g b e
8 HoSED 247 3/8 TN 1D

@me s

ELEV, N

@ranc wrerior
USE 2" X 1 e PN
S U

Vhsreks

BIN VENT
1AX. LDAD = 4008
(SVAY BRACING NOT INCLUDED)

- - 0P RING
- - GRADE
x| INTERIOR LADDER ASSY - o

X SEE_C-83-15-4663-01 HOPPER ASSEMBLY
% SEE_D-88-15-4665-1) ouT
wax SEE D-88-15-4663-02 INTERIOR PLATFORM ASSY

0 FLAT LAY

Y ‘DESCRIPTION [Pai]

DO WECK 3228 AL V/NECK POrG P 73
DOVE CVR V/15" B, TUBE STUB of 71
DECK 3/16°PL 24’ DA 10DEG GRS0 /28 FLL POG Z
DECK 3/16°PL 247 DIA 10DEG GR50 PLAIY 7z
DECK 3/16°PL 247 DIA I0DEG GRS) /4" FLG PO Z
DECK 3/16'PL_ 247 DIA 10DEG GRS /@ 4 FLG PG Z
DECK 3/16'PL 247 DI 10DEG GRS0 /24" Y PG 7
ECK O/16'PL_24 DIA 10DEG GRS0 W/4° FLG POIG i
STDE 10DEG 4 /500 DRILL & PROD E/ET
T w/GsKT 2 e
/16PL V720 10, BOLT-DN e
T 28 \/EPDA GSKT
PRES-05 0Z VAC

[CONVEYDR 1/4PL_HOUNTING PLATE
[STRIP_GASKET NON-REINF_EPDH

2 [B0LT 1/2° X 1 1/2° LG FN W/G GRS
[VASHER 172" COMBINATION

WUT 172" HEX_HDG

AL 172" DIAVETER 30T

VILL BE GRADE 5 UNLESS
SPECIFIED DTHERVISE

REFERENCE DRAVINGS

STANDARD DETAILS FOR FINE POVDER TANKS 000-21 SHT 1
ERECTION mwu DRY> 110369

HARDV/ ~50-24-154663-01
ANDNDR BnLY LAYOUT

FLAT LAYOUT

HOPPER_ASSEMBLY -88-15-4663-
INTERIOR_PLATFORM ASSY D-86-15-4663-

PLOT PLAN -66-15-4663-
DECK_STRUCTURE -88-15-4663
NOTES:

S TONC IS DESIGNED FUR SYWIETRIGAL LOADING (CENTER DISCHARGE>

DO NOT FIELD CUT ANY OPENINGS IN TANK OR APPLY LDADS T0 TANK FROM
STORAGE PRIDR TO INSTALLA'

THIS TANK IS DESIGNED AS AN ATMOSPHERIC UNIT THAT DPERATES DN AN
EQUALIZED PRESSURE TNTERRALLY AND. EXTERALLY. CUSTAVER 15 10 ASOURE
PROPER VENTILATION IS PROVIDED AND MAINTAINED,

> ROUT UNDER BASE PLATES, OF COLUMS AND ENTIRE TANK CHINE AS. SHOIN
O ERECTION DRAVING GROUT IS 70 BE A HIGH STRENGTi NON-SHRINCING GROUT
VITH A MINIMUM COMPRESS] RENGTH OF 7000 PSI. S, AND 15 T B
HPPLIED I ACCORDANCE VITH VANUFACTURER.S. SPECIFICATIONS.

S FOR COMPLETE ERECTION DETAILS, SEE CST STORAGE'S STANDARD DRY TANK
ERECTIDN MANUAL CTT0369.

€ FOR TANKS SUPPORTED DN STRUCTURAL STEEL, SHIMMING MAY BE REQUI
BETVEEN THE TANK

ARE 10 BE FURNISHED AND INSTALLED BY OTHES

FOR TANKS WITH HOPPERS, ALLOWANCE FOR UNRESTRICTED EXPANSION AND
CONTRAGTION O THE LGRPER 15 REOUIRED, FLEXIBLE. COMMECTIONS 0% BTHER
DEVICES T0 BE DESIGNED, FURNISHED, AND INSTALLED BY DTHERS.

TANK DATA

CONFIGURATIONS haY CAUSE A N VIT)
SOLIDS WHICH COULD R . Dhce 1 ThE o,
PRECAU"DNS Skl uuz = ux:u 18 INSURE 1
L, CENTE] ERN. CST FESPONSIBLE FOR
E T s A |. o A PRI rLuv PATTI:RN DOTHER THAL

Y
ECUIPHENT, GTHER, THAN NITED DN THIS DRAVING, VITHOUT APPROVAL IN VRITING
TION.

IRED
BASE AD STRUCTURE 10 ACHIEVE COUPLETE. SUPPORT. - SHINS e

NOTE:
1 INTERIOR, SURFACE VILL BE 1007 HOLIDAY TESTED VER ENTIRE LENGTH IN PRODUCT ZONE.
FROVIDE ONE COAT DN INTERICR SURFACE 5 MILS' AVERAGE DFT VITH A RANGE 01

TS DT
3 m 0 PROVIDE ONE_COAT DF EPOXY PRIMER DN EXTERIOR SURFACE 5 MILS AVERAGE DF
F 37 MILS DFT, FOR EXTERIGR PINISH, CST VL PRAVIDE URETHAN
TORCOAT, 3 HILS AVERAGE DFY IN VO CONTS) RANGE 15°8 DFT PER

APPROVED FOR FER CO. 19

1 TANK CDATING INTERIOR PRODUCT ZONE' TRICO BOND EP. SWO | kRC | DRS |7/25/16
R S Tl & o106 snner FEVISE TN SKIRT CORTIG
BEIGE (KPD0036) PERFORMANCE URE' BB 6/9/16
EXTERIOR TRICO BOND EP W/#V0I726-136 SURREY REVISE & RESUBMIT
BEIGE KPDOSE) PERPORMANGE URETHANE L) 6/8/16
REVISED R RESTBAIT
2) HARDWARE! GALVANIZED BOLTS W/FLAT WASHERS & HDG HEX NUTS. CPV. 51716
AT AR E B orSe, D M o5 REVTSED PR RESURT o e
I — (R e o st o e
e
1> PRODUCT DRIED SLUDGE REVISE: & BESUBHIT BB 02/16/16
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& DESIGN PRESSURE POSITIVE [ET7N CST KOMLINE SANDERSON ENGINEERING
DESION PRESSURE NEGATIVE 050 02./50. . CHICAGO, IL; USA
7> DECK LIVE LOAD 20 STORAGE v, RRIG

D 15-4665

8 SNOW LOAD PER IBC 2012/ASCE 7-10 o=
5 VIND LDAD PER 1BC 2012/ASCE 7-10 120
10> SEISHIC PER IBC 2012/ASCE 7-10

SITE_CLASS D, RISK CAT 3, n:sxw CA

D-50-24-154665-00

DRS
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-DOME NECK

NON-REINFORCED
GASKET IN ROOF SEAM

NOTE:

CENTER DOME, APPLY

o =
EGZLE?L }]DME GASKETS

N 1 PC. OR MUL

SETS. LAP EACH END HOLE
OF EACH PC TO FORM A CIRCLE.

SECTION ‘A'-'A"
TYP. 26" DIA. & LARGER

NON-REINFORCED
STRIP GASKET

FLAT WASHER-
NUT-

CAULK BOTH ENDS TO

ASSURE A PROPER SEAL.

STAVE

RADIT FILLET GASKET

CHIME LAP- SEE CAULKING DETAIL

GASKET

NON-REINFORCED
STRIP GASKET

FLAT WASHER

NUT-

USE CHIME LAP GASKETS
AT DECK SEAM LAPS AT

CAULKING AS IN SECTION
ARE SUPPLIED
LTIPLE PC.

APPLY CAULKING TO HEAVY

NUT-

DECK

SEGMENT

BOLT RETAINER ANGLE
SECTION ‘A-'A’

TYP. 9" THRU 21’ DIA. TANKS

W/ FLANGED DECK SHEETS

ON 189 TANKS PUT BOLT CHANNEL
AT DUTER PORTION OF TANK. ONE
HL IN VERT. SEAM AT DOME WILL

NOT HAVE BOLT CHANNEL.

FLAT WASHER:

NOTE:

NUT
COMB WASHER:

NON-REINFORCED
STRIP GASKET

FLAT WASHER-
SECTION

COMB WASHER

DOME NECK

NON-REINFORCED
GASKET IN ROOF SEAM

NON-REINFORCED
STRIP GASKET

STAVE:

STAVE
HEAVY RADII FLAT NUT
FILLET GASKET VASHER

CAULKING DETAIL
TYP. ALL STAVE
CORNERS

NUT
SPCL. COMB WASHER:

STRIP GASKET
FLAT vasHER—"
N

FLAT WASHER-

CAULKING 7 /A\
P e T

SECTION 'L'-'L’
PRESSURE RELIEF DECK

NON-REINFORCED
STRIP GASKET (TYP>

STAVE

STRIP GASKET MUST

NON-REINFORCED

STRIP GASKET T T T NON-REINFORCED COMB WASHER
| ‘.J | | STRIP GASKET (TYP) GALLKING SPLICE ANGLE
= = = g w /%4  NON-REINFORCED STRIP GASKET
[EE) SIEIET | | | N N IN HORIZONTAL SEAMS TANK SIDEWALL
ﬁ I COMB. VASHER——"% STAVE
] el | e
| I I G | NUT:
CAULK: SECTION ‘C='C’ CAULK I W W) I 5 COMPRESSION BAR £
CHIME STRIP GASKET T — . ~7_JT_ R R __ SECTIDN "M'-'W HOPPER SHEET IS FACTDRY COMPRESSION
OVERLAP DETAIL K}\—\\ | JT | [ //—/ KNUCKLE STYLE HOPPER WELDED T0 COMPRESSION BAR
e v /
NON-REINFORCED | \\\‘ LIRS I / // | B, HOPPER SEG.
STAvE STRIP GASKET | N \ | / /1 | VASHER
HOPPER SEGS.
FLAT WASHER | I\\\ \ | / /// | | NON-REINFORCED -
thy ANGLE SADDLE | el N ! 7 o STRIP GASKET
.1—_,_'_[ L op Leer I I
Il | I | |
1 T, : : : : ROTATED
o [ NON-REINFORCED
£ | | | | STRIP GASKET COMB, VASHER AULKING NOTE:
|l us E i CAULKIN CAULK BETVEEN COMPRESSION BAR & STAVE,
i Sg d ol o | o o o oloh ND STRIP GASKET CAULK BETWEEN ALL HOPPER SEAMS. AFTER
ik - =a E S SECTION - NUT 6[10//‘ TICHTENING REMDVE A eSS Toali kit
N g, —_— g !
SADDLE w 1, e DUTLET CON )
INSIDE ANCHDR&{‘ — = FaT vasier S0 REG/o %, i o ifzolie SHT 1 OF 2
BOLT BJ Qe q};ﬁ_ CONIDENTIAL/TRADE SECRETS | ) | REVISE NOTES ke | ko | ors wem| ™ NTS STANDARD DETAILS
(At gt 0 FOR
LOCATE ONE LEVELING z = : T
BOLT EVERY 12* ZE e R | © SECTION R'~'R’ ADDED CPV | KRC | DRS [8/07/12| 11 1/18/05 FINE POWDER TANKS
ON CHIME i [»«._—, _: Eng",fgﬁgmy‘i‘;%": B |LOGO CHANGE CPW | KRC | DRS | 1o5/11 °[f", 1/25/05 T
OUTSIDE ANCHOR B 3 FEFRONCLL - e
BOLT VHEN REQUIRED o $e° VimiEuT VeITEN PERission REV.| ADDED CAULKING K3 | e || e | RS 125705 ST RAGE B [50-00-0000-21

LAP TWO BOLTS MINIMUM

SEE SECTION ‘A'-'A"
L _‘J:Q

HOPPER SEG.

3/8" DIA. HARDWARE

NON-REINFORCED STRIP:
GASKET IN HORIZONTAL SEAMS

NON-REINFORCED
STRIP GASKET

" LFLAT VASHER

29 of 71
STAVE

NON-REINFORCED
STRIP GASKET

HEAVY LAP GASKET FOR
HEAVY GAUGE STAVES

NUT
NON-REINFORCED STRIP
GASKET ON ALL TANK

CHIMES

Pl

FLAT WASHER

DETAIL

CAULK ALDONG THE BUMP OF
THE CHIME LAP GASKET

NOTE:

HOPPER TO BE INSTALLED CLOCKWISE
SO THAT COMPRESSION BAR LAP
MEETS UP WITH VERTICAL SEAM LAP.

COMB WASHER

VIEW ‘P'~'P* (ROTATED)
KNUCKLE STYLE HOPPER

J*E%’j

HOPPER COMP BAR-

STAVE

NON-REINFORCED STRIP
GASKET ON ALL TANK CHIMES

COMB WASHER:
STRIP GASKET-

TANK STAVES

BUMP GASKET

SECTION ‘R'='R’

N
"o lONPLY 875 7,

%




R
,,,,J‘S/ON A\ﬁ B4/,

"reegppnintt

VL Sl ST |UE YTV LD
Ve
VERT SESi ST GHSKEY | STRP GASKET = TFLE
oot o7/ $07 R )
SBE L 3T [ve¥E R a5
Gie ViR
SDE RIS Ve X T
S ST ST | ST GSET TTAE
ToDE LA EAET ——JeRT GRS ST £
FATIS GRSeET T TR B T
VETH ST Ve X 2 5% i W |77
oo s =
L o D
ANCHOR_SADDLE_BOLTS __|1/2 X 1 1/4 FN HD HDG | 256 |
e S T[T WY =
AERR SATILE VASTER | /2 PLAT ST 256
R SABE CASET | STRP SRSRET — T TE [ 45
RNl P
T T — e =
VERTIGA SEW BACTS | VE X T8 P 5[ 768 T =
[VerTen s e[ e T 7e5 T Vers v e o rara e
VEREAL Se VASIERS | 72 FLAY STEEE 7es e e
'VERT SEAM STRIP GASKET| STRIP GASKET - 1 HOLE 140 R~ V8 FLAT STER, GALVANISED
CHIME_BOLTS 172 X 1 1/2 SQ HD HDG (GRS) | 432 | [STRP CASKET L HOLE EF]
3 £ e ey
T T R P R R e
eV /o AT STERL o e
EmE s e AT i
T e T
GBE i GAET | ST GV S P %
PR GRET oS oW D EP 5%
T, o e S
LOCATION DESCRIPTION [ e AT TR m’:‘ﬁ"‘;’;"“m = i
VIR e ST | KT i s |76 BT e e e
VIR SRS e e
VERTIEA SEAY VASHERS e st
VERT SEAH STRIP GASKET| S 0 [VASTER — 1/2 FLAT STEEL GALVANIZED
STRIP G — 1o | 10 | e
GlE BT |1 X R | % e o oo o
S o e FiT e e e et e
G TS SR RoT
BANE SR GRSET | ST ST TR |
THE LA GhSYET [ S3T BV ST BT
TR GAKET ST R Ry [

OCAT] DESCRIPTION orY _DESCR!
VL star ST [EXTVE M e[ 768 T = e T v Lo v i G
VERTIoN SR RO |12 R e e e
VERTIEAL R VASHERS |72 FLAT STEET s
'VERT SEAM STRIP GASKET | STRIP GASKET - 1 HOLE 140 Bt TS LR PR PeD.

e e
VT R Ve S0 0 7 [ A sep G it o
e T 3T |1 X7 S e | 5 e
Sme iR e FraT SreRL e el T
G ST T | S SASET T 5
e T G STEF e[ 2
R ST ST o D T %
RS S Y SR IR
ST ¥
S SN eS|/ X i T 0 o[ ks
[VeRTEA S e —[i/s Wi 7
| VERTIEAL SEAW ASPERS [ /2 FLAY STERL 7es
VERT SERI STRIP GASKES | ST GASKET = TOE | 140
CHIME_BOLTS 172 X 1174 S0 HD HDG (GRS» | 432 |
CHIME_ LAP BOLTS 1/2 X 2 S _HD HDG (GRS X
e VS Vo FraT STERT o
T VR RY )
i e R
e TR e ST B T |5

RING 61_3/16° 1RV_36° C/C

B B T 30 of 71

] SescrPion i
VERTIGAL SEA SOLTS |12 R T4 PN o 16|50 jpe o T G e v
VERTIGAL SERTIUTS [ 1/2 FEX 1T £ o
VERTIGAL SEAT VASIERS | 1/2 FLAT STEEL £ s
VERT SEAM STRIP GASKET [ STRIP GASKET - 1 HOLE 65 [—[2%mues
CHIREBOLTS [172 X 1 /458 b oG @ | 432 | e
G AP SOLTS [/ X T1/2 S0 b G |
CHINE_WASHER 1/2 FLAT STEEL | 464 | 5 |- [7s6z00m00
e s Ve TR T o
S STRiP GASRET | STRIP GSRET T TOLE
G L GASKET [ GRKT G VY P
RADIUS GRSKET o T o i3

G 7S T TR
VERTICAL SeAn BOLTS |12 X T1/4 PN D DG 7o Ban BN
VERTIEAL SEATOTS | Ve TEX 0T e e Sl e e o
VERTIGAL SERT VASIERS |2 FLAT STEEL s 2 o= e o
VERT SEAM _STRIP GASKET | STRIP GASKET - 1 HOLE 140 =l :::“; . ::E:E: = /B FLAT STEEL GALV/

[omems 172 14 o mo w42 | B e
G L 0TS [ Ve KT Ve e o | 5 v et s B e
CHIME_WASHER 1/2 NEOPRENE BACKED STEEL | 464 | = [753vouies [GASKET - CHIYE_LAP HEAVY 30 EPDR
CHIME NUTS 1/2 HEX NUT 464 Qi ] [SNEND one VT
G ST GAET [ STHIP GRRET — TR 60
GV LA GRSRET | GSRT B T Epor | 52
RS GRSCET G T w8 £ R 52

T
oA SeSGRPTION o
CEER D0 BOLTS V2 X TV/A o 3 155 e
GEWER D0 LAP 30075 | /2 % T 1/2 LD 6 i
CENTER DOME WASHERS | 1/2 NEOPRENE BACKED STEEL | 32 |
CENTER DOME_NUTS 172 HEX NUT [32 |

GENTER DOE okt |TAELE GRRET 7L i
RADIAL SEA 0L |12 X 1 VA PN T i [Tioi
RABIAL SEAT VASHERS | /2 VEDREIE SAGRED STERL | it
ARSI SERT TS Ve TEX T ios
RADIAL SERY ST GORT | STRIP GRET — T TE 107
T L Gk T

[DOME COVER BOLT | 1/2 X 1 1/4_SQ HD HG CGRS | 28 |
DOME_COVER NUT 172 HEX NUT [ 28|

[DOME COVER WASHER | 1/2 NEOPRENE BACKED STEEL | 28

| DDME COVER GASKET | MANHOLE GASKET 28 HL

2 HOPPER SEGHENTS AND DUTLET CONE

LOCATION DESCRIPTION

X 1172 FN HD HDG

X 2 FN HD HDG

v
%z

SPLICE ANGLE BOLTS /2 X 2 FN HD HDG
%
%

X2 m

72 HEX NUT

G
NEDPRENE_BACKED STEEL.

STRIP GASKET - 1 HOLE

ALL 1/2° DIAMETER BOLTS
VILL BE GRADE 5 UNLESS
SPECIFIED DTHERWISE.

APPROVED FOR CONSTRUCTION

/ER TO CONE_LAP GSKT.

(i

pe 1]

USE_CAULKING SEE DETAILS

[1/2 NEOPRENE BACKED STEEL | 256
ER_TO CONE_NUTS 172 HEX NUT

2% |lrev REVISION B | oo | ar | DATE

ISE_CAULKING SEE DETAILS

TANK HARDWARE

24'-7 3/8"¢ x 52’ HIGH TANK

T KOMLINE SANDERSON ENGINEERING
CHICAGD IL; USA

STORAGE

[ORDER T
15-4663

RAVIRG T

o s D-50-24-154663-01
[CONFIDENTIAL 7 TRADE SECRETS: BY ADEEPUNG F ISSESSION OF THIS DOCUHENT, RECIPIENT AGREES THAT TTS CONTENTS
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BOM |0/} PART NO. oty DESCRIPTION PAINT|
1 |- [44060615-154663A 2 EXTERIOR COLUMN W6 X 15# X 27 1/8" 7
2 |- [440G0615-154663B 2 EXTERIOR COLUMN W6 X 1S# X 27 1/8* z
3 |- [31061000-154663A 2 CONVEYOR SUPT BEAM W10 X 22# X 69 13/32° Z
4 | - |31060800-154663B 1 CONVEYOR SUPT BEAM W8 X 18# X 59 1/2° 7
5 |- |31060800-154663C 1 CONVEYOR SUPT BEAM W8 X 18# X 59 1/2° iZ
6 |- [310G0800-154663D 2 GRTG SUPT CHANNEL X8 X 11.5# Z
= 7 |- |310a0150-154663A 1 BAR GRTG ALUM 1 1/2° X 3/16° X 16 19/32° X 36" N
8 | - [310A0150-154663B 1 BAR GRTG ALUM 1 1/2” X 3/16" X 36" X 50 11/32" N
9 | - [310A0150-154663C 1 BAR GRTG ALUM 1 1/2” X 3/16" X 16 19/32" X 36" N
10 | - |310A0150-154663D 1 BAR GRTG ALUM 1 1/2° X 3/16" X 36° X 50 11/32" N
11 | -|777G00812 42 BOLT 1/2° X 1 1/4* LG FN M/G GRS N
12 | - |790Z04000 42 WASHER 1/2 COMBINATION N
13 | - |782G00800 42 |NUT 1/2* HEX HDG N
. 14 | - |751W00002 19 STRIP GASKET NON-REINF EPDM N
El’ ﬁ’ 15 | - |99-00-0202-98 17 BOLT 3/4" X 1 3/4* A325-93 TYPE 1 HDG N
y ) 16 | - [779GA1220 9 BOLT 3/4° X 2° LG A325-93 TYPE 1 HDG N
17_| - [ 791606000 26 |WASHER 3/4° CIRCULAR TYPE 1 HDG N
18 | - |780GA1200 35 |NUT 3/4“ HEX GRADE DH AS63-93 HDG N
19 [ -|99-00-0017-60 21 GRTG CLIP F10GG-1C W-1 1/4* LG BOLT N

13'-2 5/8" FROM
CTR OF TANK

54'-6 13/16° TO BIM
OF TANK STEEL

ALL 1/2” DIAMETER BOLTS
WILL BE GRADE 5 UNLESS
SPECIFIED OTHERWISE.

ALUM BAR GRTG

11/2° X 3/16" [GRATING cLP@®

ALY GRATING CLIPED) _,
GRATING _\ GRATING

GRATING

GRATING CLIP (19)

GRATING CLIP (i9)

we x 18#(2)5)

PLATFORM CHANNEL (6)

ALUM GRATING CLIP DETAIL
W8 X 18# WIDE FLANGE

ALUM GRATING CLIP DETAIL.
C8 X 11.5%# CHANNEL

ALUM BAR GRTG
11727 X 3/16"

ALUM BAR GRTG
11/2° X 3/16"

TANK
DECK /»TANK DECK
z R | 50/-0 1/47 ELEV. USE_3/4* X 1 3/4* LG USE 3/4° X 1 3/4° LG
L L FROM BTM OF TANK STEEL BOLTS, NUTS, AND CIRCULAR BOLTS, NUTS, AND CIRCULAR
WASHERS WASHERS
L
/ A X

USE 3/4” X 2' LG
BOLTS, DBL
AND CIRCULAR VASHERS

®

USE 1/2” X 11/4" LG FN
= BOLTS, NUTS, & COMB WASHERS
STRIP GASKET REQ'D

%o

Nl

TYP (4> PLCS

& CROSSDVER ASSY
6'-0° WIDE \//

CONVEYOR SUPT

NTS
= | CST

APPROVED FIR CONSTRUCTION | SvD | DH | DR [rrz2n6|p 7/22/16

15—4663| C-88-15-4663-11

32 of 71



1/2° X 1 1/4* FN
BOLTS, NUTS & COMB WASHERS
STRIP GSKT REQD USE 1 142" LG
OLTS AT VS,

USE 1/2° X 1 1/4°
BOLTS, NOYS & o VASHERS
STRIP GSKT REQ'D

1/2° X 11747

1/2° LG BOLTS AT V.

90*

@mnr. e

COMPRESSION
ARG

RUPTURE PANEL FRAMEGD

RUPTURE-
@raeL TRANE
caskeT @

EIKE_EXPLOSION DETAL
VR, ) PIES

180°

RET. FLG. 1/4” X 2 FB@)E

USE_1/2° X 1 1/4° S HD
BOLTS, NUTS & FLAT VASHERS
B

=

=10 178"
S 116"

9 116t

=

270°

FIKE 44° X 69° 15 PSI, CV-s@
RUPTURE PANEL

@,
i0-pLCS

TYP.
'16-PLCS

L@
16-pLCS

Lo
O

ol | [ 1] Il ‘ [T
il HEE -
| [e] | | le] |
S -
] !
S5 | -
w i e .
' (D)
- el 1219]6
®|le|e|® " ®
# o o |[|e: i ||l e
0 Y | P P I A
N R ! |
s ol 160* 2700
sl |

TANK STRETCH-0OUT
2577777 INCHES PER DEGREE
VIEWED FROM INSIDE TANK LODKING DUT

DRIVE=THRU FRAME T0

STRIP GASKET REOD:

@ V12 X 654
COLUMN

DETAL E
TP @ PLES

| @

48065
ELEVATION

Li/2r M
GROUT

USE 1/2° X 1 12"

@@ w1z x 658
HEADER

USE 1° X 3
4325 BOLTS W/FLAT

WASHERS & NUTS

\
\.

<SS
uu..... --'%é)/,‘

o DESCRIPTION ]|
VG DR ANCHOR BOLT STIRRUP GHL VS =PI
106 3/4 LT 436 CS 33 of 71=
STAVE 5/16PL V_W/SADD PCHG T
STAVE 5/16P1 V_W/DRIVE THRU & SADD PCHG T
ST 'V \/IRIVE THRU & SADD FCHG
ST //MISC & SADD PCHG
DRIVE THRU X 650 X 141 1/4°
RIVE THRU X 6Sh X 143 15/32"

IRIVE THRU > Vi X esh X 143 15/32"
DRIVE THRU /2P
CoLuw s 172" PL

1 |NAWEPLATE TRY

BOLT i X 2 1/2° A325-93 TYPE 1 HDG

[BOLT 1 X 2-3/4 A325 TYPE 1 HDG

B0LT 1© X 3 A325'-93 TYPE 1 HDG

[VASHER 1° CIRCULAR TYPE 1 HDG

NUT 1* HEX_GRADE DH A563-93 HDG

BOLT 1/2° X 1 1/2 LG FN W/G GRS

564__|WASHER 172" COMBINATION
L 1000 96 __|STRIP_GASKET NON-REINF_EPDH
[ a2 | - [782600800 564__|NUT 1/2° HEX HDG
24 |LEVELING SHIM 1/4PL

& [LEVELING S 1068
& [LEVELING S oA

T [STAVE S/A6PL 24DIA 1RV V/WISC OIS

1 [STAVE S/16PL £#'DIA RV /MG PGS

1 [STAVE 5/16PL 6#'DIA TRV /WS oG

& [STAVE 5/16PL 54DIA TRV V/DIVE TIRU & WISC PG
= [forToizs-r54663 |4 |STAVE S/16PL o4'ia 1RV SPCL HY, V7 DIVE THRU POG
- |12Tose: 4663 2 STAN 5/16P1 'DIA IRV W/DIVE THRU & MISC PCHG T |
~[eToa-isicesk STAVE S/16PL_6#31A RV V/MISC POHG
= [neToe-isices STAVE S/16PL £4/D1A RV V/WISC POHG
= [neToiea-isicesn STAVE S/16PL 64'D1A RV V/MISC PG
= [neToiza-isieesn STAVE S/16PL 6#'D1A RV /MISG PGHG
~[eToieaistees STAVE S/16PL 6¥'DA RV V/MISG PGHG

S/16PL

24'DIA_IRV_W/MISC PCHG

S/16PL

2401 1RV PLAIN

s 1__[STAVE 5/16PL_24'D1a 1RV W/MISC PG Ter
D3 ASHERS
STRIP GASKET, T o [~ [neroneso [ i [STavE /6P 245 v P G
e Vek. Sean
4 1 - [HeT024-1546635 16 [STAVE 5/16PL 24'DIA IRV V/COWP POHG Tozer
S 6] 6 ] Fi [-iorosizaoose | 16 [STAVE G/i6PL 2#DIA 1RV SPCL HT 56°C/C /e
H s s
WASHERS & 717 - [u12T0524-154663T GRSO 24'DIA IRV GRS0 W/COMP_PCHG
e PLATE 77| e |- [neroser-oeesy VG50 V/COP & DXPL FRE PG|
77 | 6o |- [emosea-isaeeav RV w/CDP o WIS PO
: 77 o |- netosea-istecav RV /COP o WISG PO
- 7|7 - |694T0224-154663A 0 X 8°
st 1 x 2 717 [99-t2-2815-62 [FIKE_EXP PANEL W/GSKT 44 X 65°
S fs U 7| o7 |~ [esorozso-iesuoen /3 v/ X & X 69 16 65 E
7 o |- [esstozoo-tedoosn 5
(AR 7 ~[aeoTozes-tsacean S
717 (o0 |~ Jrrrseosiz N
7o |~ [r7rcoosie N
77 ete |- [7sozommen I
(77 ot |~ 7szcooo0 o
(717 e [~ siveesee N
(717 [ais [~ [rrsoeie I
717 [oie [~ [rsumosies VASHER 172" SAE FLAT WG I
ALL 172" DIAVETER BOLTS
U5 e eSS
SPESiPleD desvi

CHARGESPART UMD T35 T T
APPROVED FOR CORSTRUCTION g g ey o
REVISET FOR RESUBHIT s R
REVISED FOR RESUBHIT = i

| FEvISE e s % e

e ) w [wo [ wn | we

TANK FLAT LAYOUT CINTERIOR VIEWS
24'-7 3/8'¢ x 52’ HIGH TANK
CST KOMLINE SANDERSON ENGINEERING
CHICAGD IL, USA
STORAGE f G
D-88-15-4663-00

DRS
COWIDENTIAL 7 TRADE SECRETS, BY ACCEFTING POSSESSION OF THIS. DOCUWENT.
ARE CONFIDENTIAL, ‘PROPRIETARY TRADE SECRETS OF 3T STORAGE,
[REPRODUCED, DISTRIBUTED G USED N ANY-MANNER \W/ITHOUT WRITTEN PERMISSION FROM CST STORAGE

FECIPIENT AGREES THAT TS CONTENTS
NG PDRTION DF ‘THIS DOCUMENT MAY BE




B0 [/s] PART NO. ary DESCRIPTION PAINT]
o 1| - [242T0524-154663A 1 |HOPPER SEG UPPER 3/16PL 24'DIA G0DEG IRV IRH STARTER E 34 of 71
Epd 2 |- |242T0524-1546638 14 |HOPPER SEG UPPER 3/16PL 24'DIA 60DEG IRV IRH INTERMEDIATE | E o
o o i VR R ALTAL 3 |- |242T0524-154663C 1 |HOPPER SEG UPPER 3/16PL 24'DIA 60DEG IRV IRH ENDING E
- SEAn 4| - |242T0524-154663D 15 |HOPPER SEG LOVER 3/16PL IRV/IRH PLAIN E
" ‘Hﬁ‘r 3@3% A\ 5| 242T0524-154663E 1 [HOPPER SEG LOWER 3/16PL IRV/IRH W/20° DIA MANVAY E
180° 2 N 6 |- [452T0260-154663A 1 |TOP HAT MANVAY 20° DIA ASSY E
OUTLET CONE: =
PLANT NORTH. 5 SPLIBE Ty 7| - |754voo0e8 1 |DDME GASKET 28HL IPC SECT EPDM N
"PQ ;D Y 8 |- |242T0224-154663F 1 [DUTLET CONE 1/4PL GODEG 1/4 SECTION V/143° DIA DPNG & 1/2° CPLG | E
5 N 9 |- [242T0224-1546636 1 |DUTLET CONE 1/4PL 6ODEG 1/4 SECTION V/143° DIA DPNG & 1/2° CPLG | E
4 10| - |242T0224-154663H 1 |DUTLET CONE 1/4PL 60DEG 1/4 SECTION W/143' DIA OPNG 3
g 90l 2 1| - |e42T0224-154663) 1 [DUTLET CONE 1/4PL 60DEG 1/4 SECTION /143" DIA OPNG & 1/2° CPLG | E
SPCS - 12_| A |50-21-0157-00 16 |SPLICE BAR 3
o= 13| A [50-21-0159-04 32 |SPLICE ANGLE ET
14| - |775G00812 81 |BOLT 1/2" X 1 1/4" LG SQ HD HDG N
15 |- |791M04125 81 |WASHER 1/2° SAE FLAT MG N
L 16| - [782600800 81 |NUT 1/2° HEX HDG N
st AL 172" DIAMETER BOLTS
8 BE GRADE 5 UNLESS
5 SPEGPlED BTHERVISE
®// SPLICE ANGLE: SEAL GAP
WITH CAULK
2700 B 90* COMB WASHER
TANK STAVE
COMP. BAR
i o CAULK DOWN THE UPPER HOPPER M AYASER: TANK STAVES B e TeTaye || SPLIGE
SECTION AT TLE RADIAL S STRIP GASKET- BTM ROV OF PCHG ONLY
1/2° 30004 1/2° 3000% MINIMIZE PROFILE. TYP (16> PLACES
HaLF CPLG HALF "CPLG
- HOPPER: BUMP GASKET
Ui Ty, COMP BAR
O 2, g
o “0 REG o, 00, ©) SECTION ‘e
" & . ©O0]
ROPFER~__
(®) AL 1/2* 30004
0 HALF CPLG
4
DETAIL_ITEM #8, 49, #
IALF_CPI
GASKET-
20°_DIA. TOPHAT MANWAY
12-7° 0D,
T STRIP-
& =117 1D, GASKET HOPPER SEG
N
| V-4
2 TP HOPPER SEG
= COMB: OR » DUTLET CONE
1/2% 30008 WASHER * BUMP GASKET
HALF CPLG TYP
| (et il % NO GASKET BETWEEN
== LOVER HOPPER SEGMENTS
AND OUTLET CONE LAP. USE
172 X 1 1/4° LG CAULKING AS REQUIRED
DETAIL GUSSETS.

SE
SQ HD BOLTS, NUTS,
& FLAT WASHERS FOR
DUTLET SPLICE

[* wis HOPPER 24DIA 60 DEG
NOTE! DUTLET CONE HAS BEEN SHIPPED WITH L s FP 3/16PL IRV
BRACE ANGLE INCLUDED FOR EASE OF ERECTION. ISR (O [weeravin ron cowtronny ca | e | 5% |70y o G
ERECTOR IS T0 REMOVE ANGLES, GRIND SMOOTH e
ND APPLY REQUIRED TOUCH-UP PAINT AFTER HEREE At gl il EHIBE 720015 STORAGE || coosis
INSTALLATION e oA [reviseo ron resumnr | cov| | | varslons veons iS-4e63 | C-88-15-4663-01

1/4PL T
REPAD
DUTLET:
CONE
1/2° GUSSETS EQ, SPCD BETWEEN

CEPT AT DUTLET
CONE SPLICE LOCATIONS

OUTLET
CONE SPLICE

40> 1 1/8” DIA, HLS
EQ. SPCD DN DBC.
HLS STRADDLE MAJDR C/L'S

Blilie
of t||6° (e

NOTE!
1) USE STRIP GASKET IN HOPPER RADIAL
SEAMS WHEN ERECTING TANK.

2) USE BUMP GASKETS IN ALL HOPPER LAPS.
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-2 3740

SEE DETAIL "W,

TANK L:,\

TOP OF ALUM GRATING:

ELEVATION

770°%

./ CUSTOMER FOUNDATION
<7 BY OTHERS

DRIVE THRU-/
e

TRUCK DRIVE THRU

340

e

TRUCK DRIVE THRU

USE 3747 X 1 3/4° A325
BOLTS, NUTS & CIRCULAR
VASHERS

USE 1/2° X 1 1/4° PN BOLTS,
WIS, AN COp VASHERS

% DENDTES CLIP SLIDE

USE 374" X 13/4% 325
BOLTS, MUTS & CIREULAR
ASHERS

SECTION D'=rp.

VIR X 263

o

USE 7/8° X 3 A325
BOLTS, NUTS & LOCK
UASHERS CTYP)

§ “BEARING BARS—

:Nuvm.
smmu

270"

GRATING LAYOUT DETAIL.

6‘
S ,/oNAxf‘\a /s

1172 X 3160
ALM GRATING

USE g/r X 3 1t S 1D
LTS, NUTS & FLAT

iz X 264

O BTN TANK STEEL

£ 3/40 X 1 3/4

us
BOLTS, NUTS & EXRI:ULAR

USE /20 X 1140 PN LTS,
NUTS, AND COMB WASHER:
UL BTV

TANK INT.

ASHERS (TYP)

USE 1/2° X 1 1/4° PN
BOLTS, NUTS & COMB ASHERS
STRIP GSKT REQ'D (TYP)

USE 3/8 X 11747 FN
| BOLTS, hurs & Lock

i S TP
WASHERS

ITEN 428 T BE FIELD

AL HANDRAILING (BY DTHERS)

CUSTOMER FOUNDATION
BY DTHERS

T[S e

_ELEVATION

®

-
A3
vog

i I SR I,
[ 1 [~ |a10c1200-154¢ [PLATFORM_SUPT BEAM W12 X 26# X 20'-11 11/16’
[ [~ [suosen-sacen PLATFIROY SUPT DEAN Vie x eob X 157 3752355 ()
S| [siosteoo-tssesc PLATFOR SUPT DEAH Wiz X £60 X 157 9/52"
[~ [sioeizmo-istsea PLATF ORI SUPT DEAN Wiz X 268X 102"
[ "6 _|=]at061200-154663D PLATFORM SUPT BEAM W12 X 264 X 20'-11 11/16°
[ 7| =]31060800-154663E [PLATFORM SUPT BEAM W8 X 10# X 46 1/2"
["&_[=[31060800-154683F [PLATFORM SUPT BEAM W8 X 10# X 35’
[ [sioseeus-tsaces PLATFDRY SUPT DEA Vo X 1oV X 46 /2"
N B e FLATFOR SUPT BEMH V8 X 00 X 37 /27
[ |- [siommso-msresae RN AR GRTG 1 /& X 3716 K B 5/16 X 160 o7
[(14_|=[3wnois0-154663r UNINUW BAR GRTG 1 1/2” X 3/16° X 36" X 44 5/32"
(715 [aiommiso-1sresac UHINON AR GRTG 1 1/ X 3/16° X 367 X 140 91/
[(16 [~ [a10a0150-154663n UNINUH BAR GRTG 1 1/2” X 3/16* X 36* X 131 31/32"
[ [oiomeso-1ssess NN 3R GRTG 1 /27 X 3/16° X 367 X 115 15/32°
~[owonoso-tseesk UINOR AR GRTG 1 /2% X /167 X 96" X T3-11 11/ 5%
[ 5015 UNINOW BAR GRTG 1 1/2° X 3/16° X 367 X 124 27/32"
[ 20 |~ [a10A0150-154663M UMINOW BAR GRTG 1 1/ 3 B 15/16"
["21 |~ [swn0is0-154663N UNINUW BAR GRTG 1 1/2 "X 36" 1167
I 310A0IS0-154663P | 1 |ALUMINUM BAR GRTG 1 1/2” 3/16° 2 15 15/32"
(25 |- [sionmso-ssteear UM AR GRTG 1 1/2% X 57167 X 367 X 95 /32"
[(24 |- [s10nors0-154663s UNINW BAR GRTG 1 1/2” X 3/16" 167 X 128 3/16"
[25 |~ [anoiso-1sageat IINUH BAR GRTG 1 1/2° X 3/16" X 36 X 137 23/32"
26 |- [siscommr-isaseon ADDER STRINGER ¥l 13" X 2 X 3/16° X 19-9 19/52"
~ [stocoome-1sasesy ADBER STRINGER LW L% X &% X 3/16" X 193 19/32"

HOOP_OPEN 3 X 3/16”

[29 | ~[31ec0000-154663D D HOOP 3/16”
[30 |~ [31e60000-154663E. [FLARED HODP 3/16PL
- [a180000-154663F [CLIP LADDER ANCHOR 1/4PL

- em.nzswsossas

=] eusnzsa xs4ssan

"X 1 1/4" LG PN /G GRS
2" LG PN WG GRS

X 1 1/4 LG 50 HD HDG
172" CONBINATION

1/2" SAE_FLAT WG

= [777600812
77600620
75600812
50204001

BOLT 3/4° X 1 3/4" A325-93 TYPE 1 HDG

[NUT 3747 FEX GRADE DH A563-93 HDG

30T 778" X 3 uzw@ TYPE 1 ADG

4__|LADDER oL l/lPL

AI.L vz DvETER
E GRADE 5 WNLESS
SPEEIFIED DTHERSE,

GRATING GRATING

i @

GATING cLiP @)

PLATFOR BEAN

OTES:
> PLATFRA ASSY & LADDER ASSY 1 T0 BE DG,
AL molTeD cm:;w::nms OULADDER ASer ACE 10 35 MADE SU THE BOLT HED 15
LT

¥ WODIFIED T FIT \ITH
H v
[ hes 3
o Tve
i R e
i W
HH &7-pies
@ ® |
i
Het ®
Los
L i<
4 e 1-e
@- /- cHoRING,
O—y | s
@ /D eipunr |
-0
il SECTION ‘6=

INTERIOR PLATFORM ASSY

D-83-15-4663-02

E[ =]~
:

g

3

3

£
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&R B STRRAY
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DESCRIPTION

43
30061000-154663A

[STRINGER DUTER T0P 10GA X 6 7/16" X 27 776"

[PAINT]

30061000-154663D

[STRINGER INNER T0P 10GA X 6 29/32" X 25 5/

950 O

[STRINGER DUTER UPPER MID 10GA X 6 7/16" X 27 3/32"

- 000-15466: [STRINGER INNER UPPER MID 10GA X 6 25/32" X 24 21/38
- = |300G1000-154663€ [STRINGER ODUTER MID 10GA X 6 7/16° X 103 13/16"

- = 3o0G1000- 1546637 STRINGER INNER MID 10GA X 6 25/32" X 54 1/16

- = 3006100154663 STRINGER OUTER BOTTOM 10GA X 6 7/16" X 30 1/16°

- 1000-154 STRINGER_INNER_BOTTOM 1064 32" X 27 15/16"

- = [So1G1000-154663H VERT, SUPPORT ANGLE 2 1/2° X 2 1/2" X 1/4" X 116 172"

- 59161000-154663. [VERT. SUPPORT ANGLE 2 1/27 X 2 1/2 X 1/4" X 124 13/16"
- IG1000-1: [VERT. SUPPORT ANGLE 2 1/2° X 2 1/2" X 1/4" /16"

- = [59161000-154663L [VERT. SUPPORT ANGLE 2 172" X 2 1/2" X 1/4" 15/32"
- = 1546631 [VERT. SUPPORT ANGLE 2 1/2° X 2 1/8° X 1/4" /16"

- = [59161000-154663N [VERT. SUPPORT ANGLE 2 1/2° X 2 1/2" X 1/4" /32"
- ~ [SS1Gi000- 1546631 [VERT, SUPPORT ANGLE 2 1/ /2 X 174" /16"

- = [s91G1000-154663% [VERT. SUPPORT ANGLE 2 1/2° X 2 1/2° X 1/4” /167

- 204~ STAIR_TREAD NON SLIP ATHESIVE

- = [ot-00-0011-53. [ALUMINUM STAIRTREAD 1 1/4" X 3/16" GRTG X 12 1/6° X 30LG

27360250-154663E

X2 172" X 1/ X 46 13716

2 172 X 1/4 X 16 1/52"

27 STIFFENER

e X B /e X

V4 X 12"

2 /2 X 2 12" X

1747 X 15 374"

2 /2" X 2 /2" X

1747 X 21 3/38"

3786240015463V

- = [31060600-154663A 0
- = [31060600-1546638 "

- = [a10800-154663 /167 ALL

- = [310A00-15466343 /167 AL

- = |a10A00-154663AC 67 AL

- = [a10n00-154663AD 67 AL

- = [55-00-0017-60 -1 174 LG BOLT

[BOLT 3/8°% 1 1/4°LG PN HD HDG.

30T 172" X 1 1/2° LG 5a_AD WG

St
/2" HEX_HDG

W Tay, [ GHANDRAI

[N DRDER 70 WEET OSHA STANDARDS, HANDRAIL 1S REQUIRED ON
ISTAIRWAY, HANDRAIL AND TOEBOARD 1S REQUIRED ON ALL PLATFORMS|

“,,

Gl

NOTES;
‘AL ITENS DN THIS DRAVING TO BE GALVANIZED, EXCEPT
TREADS, & PLATFORM GRATING VHICH ARE ALUMINOH.

AT ALL

USE 378 HEX. HD BOLTS
THIS STAIR IS DESIGHED T0
WORKING DOVNVARD.

T TREAD CONNECTIONS,

SYSTEM BY DTHERS)

L CONNECTIONS

BE ERECTED FROM THE TOP

m ")w‘w SHT. #1

e A

st & st w

v o | @ | o

B e | STORAGE [

WIS VINDING STAIRVAY

66

A
s [t weans BOLTED ‘STEEL TANK

ES



i 7w B0 [ PART 1. i DESCRIPTION (|

~ |30061000-154663A [STRINGER DUTER TOP 106A X 6 7/16* X 27 776" - L=
- = [30061000-1546635. [STRINGER INNER TOP 106 X 6 29/32" X 25 57163 [ O} 2
- = [so0G1000-154663¢. [STRINGER QUTER UPPER MID J0GA X 6 716" X 27 3/32"
- = [30061000-154663D [STRINGER INNER UPPER MID 10GA X 6 29/32" X 24 21/32"
- = [30061000-154663€ STRINGER DUTER HID 106A X 6 7/16" X 103 1a/16"
- = [30061000-154663F [STRINGER_INNER MID 10Gh X 6 29/32" X 54 1/16"
- - DUTER 3OTTON 10GA X & 7/16* X 68 7716
E— - - TNVER DDTTON 106A X 6 29/32° X 62 576"
RS - - DUTER TOP 10GA X 6 1/4° X 27 77
o - - INNER TOP 106A X 6 23/32" X 25 11/32"
® B = ITER HID 106 X 6 1/4° X 54 19/38"
w - - 2 X 49 96"
- - 4 X 62 25/3"
o el s = e
- - 727 X 174 X
- - /27 X 1/47 X 16-6 376"
e 12— = = 72" X 174" /16"
- - 727 X 174" %23
® - = /27X 174" 1752
- - /2 X 1/4 X 101 1/2
- - /2 X 1/47 X 92 15/16"
3 scc s = E
= = 167 GRTG X 12 1/6 X 3015
8 3 N - - X1, & 116"
- "X 1747 X 64 9/32"
G - X 174 X 47 1/8°
- - /4 X 13 5167
® - RS
S = 5
o 12| - - L2 172" X 2 1/2° X 174" X 27 STIFFENER
- - [RADIAL PLATFORN C6 X 520
- - PLATFORM GRTG 1 1/2° X 5/16" ALUW
| ol - - /27 X 3/16" ALUM
f & = V-1 1747 L6 50T
ELEVATION VIEW. SIECE - 5 [50-88-0299-59
DUTSIDE STRINGER, EXTERIDR VIEW
- 5[50 =
- - [7662100-154663%
@)? 5 o
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CST Storage Pg_ ! of 30
2101 S. 21st Street, P.O. Box 996
Parsons, KS 67357

(620) 421-0200

Design Calculations
For A Dry
Bolted Storage Tank

Customer : Komline Sanderson Engineering
Sales Order : 15-4663-65

Tank Diameter : 24,616 Ft.
Tank Height : 52 Ft.
Hopper Angle : 60 Deg.
Hopper Opening : 12.000 Ft.
Hopper Clearance : 26.521 Ft.
Angle of Repose : 0 Deg.
Tank Design Volume : 9916 Cu. Ft.
Product : Dried Sludge
Product Bulk Density : 70 Lb./Cu.Ft.
Mat'l Of Construction : Carbon Steel
Wind Design ; IBC 2012 ASCE 7-10
Velocity = 120 mph
Exposure = C
Seismic Design : IBC 2012 ASCE 7-10
Ss=  1270% Sds= 0.135
S1= 5.80 % Sd1= 0.093
J Site Class = D le = 1.3
i M/' Seismic Design Category = B R= 30
& V= 0.056W
it Deck Snow Load : [BC 2012 ASCE 7-10
8/;/ ¢ Ground Snow Load = pg = 25 psf
Is = 4]
Deck Snow Load = pf = 24 psf
Deck Live Load : 20 psf
Equipment Load ; 4800 Lbs
Design Pressure : 450 0Oz./Sq.In.
Design Vacuum ; 0.50 Oz./Sq.In.
Tank Support Style : Skirted
Prepared By : DRS Date : 08/05/16
Reviewed By :  J(~ Date : > /6 / e

CONFIDENTIAL TRADE SECRETS. By accepting possession of this document, recipient agrees that its contents are confidential, proprielary trade secrets of CST Storage. ’ U
No portion of this document may be reproduced, distributed, or used in any matter without the wrilten parmission from CST Storage. ﬂp l1 l 3 olt
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Pg_? of 30
Snow Load
[BC 2012/ ASCE 7-10
Flat Roof Snow Loads
(Slope squal to or less than 5 degrees)
Snow Load (Flat Roof) = pf = 0.7 Ce Ctls py (Eg. 7.3-1)
If pg > 20 psf then pf Shall Not Be Less Than = 20 (Is)
Exposure Factor=Ce=| 1.0 (Table 7-2)
Thermal Factor=Ct=} 1.2 (Table 7-3)
Importance Factor = Is = 1.1 (Table 1.5-2)

Ground Snow Load = pg = 25 psf (Figure 7-1)
Minimum pf= 22  psf

Snow Load (Flat Roof) =pf= 24  psf

Sloped Roof Show [ oads
(Slope greater than 5 degrees)

Snow Load (Sloped Roof) = ps = Cs pf (Eq. 7.4-1)

Roof Slope Factor=Cs=| 1.0 |psf (Figure 7-2)

Snow Load (Sloped Roof) = ps = 24 psf




WIND LOADS
1BC 2012 / ASCE 7-10
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Pg =~ _of 99

OO N

Tank Dia. (D)= 24.616 Ft F= qzGCfAf (29.5-1)
Tank Ht. (h) = 52 Ft F'= qzGCf
hiD = 2.41 gz = 0.00256 Kz Kzt Kd (VA2) (29.3-1)
Risk Category = 2 (Table 1.5-1)
Velocity = 120 Mph 1(26.8.2) Surface Types
Exposure C (26.7.3) (Table 26.6-1) {S) Moderately Smooth
Structure Ht. = 0 Ft 5 1(26.9-1) {R) Rough
Af= Ring Htx D (DYD >=.02 & <.08)
(V) Very Rough
(DD >=.08 )
D' = Depth of Protruding
Ht. From Ht. From Eiements
Grade Base Surface :
Ring Ht. z h Type Cf Kz F' Af F h' OTM EVL
(Ft) (Ft) (Ft) (Psf) (Sq.Ft) (Lbs) (FY (Ft-Lbs) (Lbs)
- 8.06 | 8.06 806 | S 0.62 085 1312 198 2603 4.03 523375 85046
8.06 | 16.12 16.12 S 0.52 0.86 13.29 198 2637 12089 379707 61701
8.06 | 2418 2418 S 0.52 093 1441 198 2859 20.15 257159 41787
- 8.06 | 3224 3224 S 0562 099 1533 198 3042 2821 156760 25473
5.21 3745 37.45 S 052 1.02 1582 128 2027 34.84 80143 13023
2.85 | 40.30 40.30 S 052 1.04 1608 70 1129  38.87 43846 7125
3.64 | 4394 4394 S 0.62 106 1636 90 1466 42.12 28459 4624
806 | 6200 5200 ¢ S 052 110 1695 198 3363 47.97 135562 2202
Total Base Shear = Sum of the Forces (F) = 19126 Lbs

Qverturning Moment at Base of Tank = 523375 Ft-Lbs

OTM = F h' = Overturning Moment
EVL = Equivalent Vertical Load
Fb = Bending Stress

r= Tank Radius

t= Shell Thickness
A = Shell Cross-Sectional Area
8 = Section Modulus of Shell

EVL=FbxA, Fb=OTM/Pi("2)(t), A=2Pi{)t
EVL = OTM/ Pi (r*2) () x 2 Pi (r) (t) = 2(0TM) / 1 = 4(OTM) / D




Seismic Force

Pg 4 of 30

IBC 2012/ ASCE 7-10
Nonbuilding Structures Seismic Design

V = Seismic Force = Base Shear

V= CsW
Cs(1}= Sds/(R/1)
Sds = 2/3(Sms) =
Sms= FaSs=
Ss= 12.7
Fax= 1.6

Cs(2)= Sd1/TR/D

Sdi= 2/3(Sm1)=

Smi= Fv81~=
S1= 5.8
Fv= 2.4
T= Ta
Ta=
Ta=
T= 0.387
Cs(3) = 0.030
Cs(4)= 08381/(R/1)
Risk Category = 3
le= 1.25
Site Class = D
R = 3
Seismic Design Category = B

W = Tank + Equip. + Contents + 20% Show (If > 30 psf)

(Eq. 12.8-1)
(Eq. 12.8-2)
0.135 (Eq. 16-39 / Eq. 11.4-3)
0.203 (Eq. 16-37 / Eq. 11.4-1)
% g (Fig. 1613.3.1(1) / Fig. 22-1)
(Table 1613.6.3(1) / Table 11.4-1)
(Eq. 12.8-3)
0.093 (Eq. 16-40 / Eq. 11.4-4)
0.139 (Eq. 16-38 / Eq. 11.4-2)
%g (Fig. 1613.3.1(2) / Fig. 22-2)
(Table 1613.5.3(2) / Table 11.4-2)
Ct (hn)"3/4 (Eq. 12.8-7)
0.387
Ct= 0.02
hn= 52 ft
(Eq. 15.4-1)
(Eq. 15.4-2)

(Table 1604.5 / Table 1.5-1)
(Table 1.5-2)

(Table 20.3-1)

(Table 15.4-2)

(1613.3.5 / Table 11.6 & 11.6-2)

(12.7.2)

Cs(1)=  0.056

Cs(2)=  0.100

Cs(3)=  0.030

Cs(d)= 0019 (S1>=60% g Only)
V= CsW
V= 0056 W
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Seismic Loads

Centroid Ht. OTM

V= 0.056 W
Base of Tank Elev. 0.00 Ft
Loads W \
{L.bs} (Lbs)
Product {Sidewall) 484822 27365
Product (Hopper)} 209304 11814
Tank DL (Shell) 54389 3070
Tank DL (Hopper) 5178 292
Tank DL (Deck) 7942 448
Equip DL (Deck) 2600 147
Equip DL (Shelly 2200 124
Tank DL (Skirt Platform) 12000 677

Total Base Shear (V} = 43938

Total Seismic Overturning Moment (OTMs) = 1752737

(Ft) (Ft-Lbs)
4472 1223878

33.19 392119
26.00 79818
33.19 9700
52.00 23312
52.00 7631
52.00 6457
14,50 9821

Ibs

ft-Ihs

Centroid Ht. OTM

Ring 2 Elev. 8.08 Ft

Loads W \V

(Lbs) (Lbs)

Product (Sidewall) 484822 27365

Product (Hopper) 209304 11814
Tank DL (Shell) 45228 2553
Tank DL (Hopper) 5178 292
Tank DL (Deck) 7942 448
Equip DL (Deck) 2600 147
Equip DL (Shell) 2200 124
Tank DL (Skirt Platform) 12000 677

Total Seismic Overturning Moment (OTMs) = 1399606

(Ft (Ft-Lbs)
36.66 1003312

2513 206898
21.97 56086
2513 7345
43.94 19699
43.94 6448
43.94 5456
6.44 4362
ft-lbs

e
Pg_7
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Ring 3

Loads

Product (Sidewall)

Product (Hopper)
Tank DL (Shell)
Tank DL (Hopper)
Tank DL {Deck)
Equip DL (Deck)
Equip DL (Shell}

Total Seismic Overturning Moment (OTMs) =

Ring 4

Loads

Product (Sidewall)

Product (Hopper)
Tank DL (Shell)
Tank DL {(Hopper)
Tank DL (Deck)
Equip DL (Deck)
Equip DL (Shell)

Seismic Loads
Continued

Elev. 16.12 Ft

Total Selsmic Overturning Moment (OTMs) = 712404

W \ Centroid Ht. OTM
(Lbs) (l-bs) (Ft) (Ft-Lbs)
484822 27365 28.60 782746
209304 1814 17.07 201677
36087 2036 17.94 36522
5178 292 17.07 4989
7942 448 35.88 16085
2600 147 35.88 5266
2200 124 35.88 4455
1051740 ft-Ibs
Elev. 2418 Ft
W \ Centroid Ht. O™
(Lbs) (Lbs) (Ft) (Ft-Lbs)
484822 27365 20.54 562180
209304 11814 9.01 106456
26906 1519 13.91 21125
5178 292 9.01 2634
7942 448 27.82 12472
2800 147 27.82 4083
2200 124 27.82 3455
ft-lbs
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Ring 5

Loads

Product (Sidewali)

Product (Hopper)
Tank DL (Shell)
Tank DL (Hopper)
Tank DL (Deck)
Equip DL (Deck)
Equip DL (Shell)

Seismic Loads

48 of 71
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Total Seismic Overturning Moment (OTMs} =

Spring Line

Loads

Product (Sidewall)

Tank DL (Shell)

Tank DL {Deck)
Equip DL (Deck)
Equip DL (Shell)

Total Seismic Overturning Moment (OTMs) =

Continued
Elev, 32.24 Ft
W V Centroid Ht. OTM
(Lbs}) (Lbs) (Ft) (Ft-Lbs)
484822 27365 12.48 341614
209304 11814 0.95 11235
17746 1002 0.88 9898
5178 292 0.95 278
7942 448 19.76 8859
2600 147 19.76 23800
2200 124 19.76 2454
377235  ftlbs
Elev. 37.45 Ft
W \ Centroid Ht, OTM
(Lbs) {Lbs) (Ft) (Ft-Lbs)
484814 27365 7.28 199122
11828 668 7.28 4858
7942 448 14,55 6524
2600 147 14.55 2136
2200 124 14,55 1807
214447  ft.lbs




Seismic Loads

Continued
Ring 6 Elev. 40.30 Ft
Loads W V Centroid Ht. OTM
{Lbs) (Lbs) (Ft) (Ft-Lbs)
Product {(Sidewall) 389770 22000 5.85 128702
Tank DL (Shell) 8585 485 5.85 2835
Tank DL (Deck} 7842 448 11.70 5245
Equip DL {Beck) 2600 147 11.70 1717
Equip DL {Shel)) 2200 124 11.70 1453
Total Seismic Overturning Moment (OTMs) = 139952 {t-lbs
Ring7 Elev. 43.94 Ft
Loads w \' Centroid Ht. OTM
(Lbs) (Lbs) (Ft) (Ft-Lbs)
Product (Sidewall) 268508 15156 4.03 61078
Tank DL (Shell) 6103 344 4.03 1388
Tank DL (Deck) 7942 448 8.08 3613
Equip DL (Deck) 2600 147 8.06 1183
Equip DL (Shell) 2200 124 8.06 1001
Total Seismic Overturning Moment (OTMs) = 68263  ft-lbs

49 of 71

Pg 8 of 20




Ring 8

Loads

Product (Sidewall}

Product (Hopper)
Tank DL (Shell)
Tank DL (Hopper)
Tank DL (Deck)
Equip DL (Deck)
Equip DL (Shell)

Tank DL (Skirt Platform)

Total Seismic Overturning Moment (OTMs) =

Ring ¢

Loads

Product (Sidewall}

Product (Hopper)
Tank DL (Shell)
Tank DL (Hopper)
Tank DL (Dack}
Equip DL (Deck)
Equip DL (Shell)

Tank DL (Skirt Platform)

Total Seismic Overturning Moment (OTMs) =

Seismic Loads
Continued

Elev. 0.00 Ft

W \" Centroid Ht. OTM
(Lbs) {Lbs) (Ft) (Ft-Lbs)
484822 27365 4472 1223878
209304 11814 33.19 392119
54389 3070 26.00 79818
5178 292 33.19 9700
7942 448 52.00 23312
2600 147 52.00 7631
2200 124 52.00 6457
120600 877 14.50 9821
1752737 ft-lbs
Eley. 0.00 Ft
W \% Centroid Ht. OTM
{Lbs) {Lbs) (Ft) (Ft-Lbs)
484822 27365 44.72 1223878
209304 11814 33.19 392119
54389 3070 26.00 79818
5178 292 33.19 9700
7942 448 52.00 23312
2600 147 52.00 7631
2200 124 52.00 8457
12000 677 14.50 9821
1752737  ft-lbs
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Selsmic Loads

Continued
Ring 10 Elev. 0.00 Ft
Loads W N Centroid Ht. OTM
{Lbs} {Lbs) (Ft) (Ft-Lbs)
Product (Sidewall) 484822 27385 44.72 1223878
Product (Hopper) 209304 11814 33.19 392119
Tank DL (Shell) 54389 3070 26.00 79818
Tank DL (Hopper) 5178 292 33.19 9700
Tank DL {Deck) 7942 448 52.00 23312
Equip DL (Deck) 2600 147 52.00 7631
Equip DL {Shell) 2200 124 52.00 8457
Tank DL (Skirt Platform) 12000 677 14.50 9821
Total Seismic Overturning Moment (OTMs) = 1752737  ft-lhs
Ring 11 Elev. 0.00 Ft
Loads W \Y Centroid Ht. OTM
{Lbs) (Lbs) (Ft) (Ft-Lbs)
Product (Sidewall) 484822 27365 44.72 1223878
Product (Hopper) 209304 11814 33.19 392119
Tank DL (Shell) 54389 3070 28.00 79818
Tank DL {Hopper) 5178 292 33.19 9700
Tank DL (Deck} 7942 448 52.00 23312
Equip DL (Deck) 2600 147 52.00 7631
Equip DL (Shell) 2200 124 52.00 8457
Tank DL {Skirt Platform) 12000 677 14.50 9821
Total Seismic Overiurning Moment (OTMs) = 1752737  ft-lbs

pg 1 ot 70
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EQUIVALENT VERTICAL LOADS

Tank Diameter= 24,616  ft

M = OTM, Overturning Moment Due To Wind Or Seismic

EVL = Equivalent Vertical Load

Fb = Bending Stress

S = Section Modulus Of Circular Shell
t = Sheli Thickness

R = Shell Radius

A = Area Of Circular Shell

D = Diameter Of Shell

Shell:

M = SUM (F H)

Fo=M/S=M/{Pi R*2 1}, A=Pi 2 Rt
EVL=Fb A

EVL=(M/(PiR"?21))(Pi2Rt) = 2M/R = 4M/D
OTM EVL OTM EVL
Elev. Wind Wind Seismic Seismic
ft ft-Ibs Ibs ft-lbs ths
0.00 523375 85046 1752737 284813
8.06 379707 61701 1399606 227430
16.12 257159 41787 1051740 170904
24.18 156760 25473 712404 115763
32.24 80143 13023 377235 61299
37.45 43846 7125 214447 34847
40.30 28459 4624 139952 22742
43.94 13552 2202 68263 11092
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COMBINED SEISMIC FORCES

IBC 2012/ ASCE 7-10

E = Combined effect of horizontal and vertical earthquake induced forces

Dead Load + Product Load (Below Hopper Only) + Equip Load

Pg 12 of ?-3()

Qe = Seismic EVL
D+P+EQ =
Sds = 0.135
E= Eh+Ev
Eh= Qe

Ev= 0.2 x 8ds x D+P+EQ

{Eq. 12.14 - 3)

(Eq. 12.14 - 5)

(Eg. 12.14 - 6)

Where the effects of gravity and the seismic
ground motions are additive

Elevation Qe D+P+EQ E
() (Ibs) (Ibs) (Ibs)
0.00 284813 778435 305803
8.08 227430 769274 248273
16.12 170904 748113 191172
24.18 116763 738952 135783
32.24 61299 729792 81072
37.45 34847 24570 35512
40.30 22742 21327 23319
43.94 11092 18845 511
E= Eh-Ev (Eg. 12.14 - 4)
Eh= Qe (Eq. 12.14 - 5)
Ev= 0.2 x Sds x D+P+EQ (Eq. 12.14 - 8)

Where the effects of gravity and the seismic
ground motions are counteractive

Elevation Qe D+P+EQ E
{ft) (tbs) (Ibs) (Ibs)
0.00 284813 778435 263722
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u' = Max Coeff of Friction Between Soild and Tank Sidewall = Tan
u = Min Coeff of Friction Between Soild and Tank Sidewall = Tan

SHELL [.OADS FROM PRODUCT

Pg_13 of 30

Ref: Jenike, AW., Effect Of Solid Flow Properties And Hopper Configuration On Silo Loads

k = Ratio of Horizontal to Vertical Pressure in Cylinder =

D = Tank Diameter = 24616 ft
w = Product Design Bulk Density = 70 pcf
Angle of Repose = 0 deg
Repose Centroid from Top of Shell = 0.00 ft
0.4
(k = 0.4 for Funnel Flow -or- k = 0.6 for Mass Flow)
21 deg= 0.384
5 deg = 0.087

q = Vertical Pressure = w D [1-(exp(-4 ku Z/ D))}/ (4 k u)
p = Lateral (Hoop) Pressure = kg

Lateral Load = p(D/2)/12

Vertical Load = (w D Z/ 4)-{(w D*2) [1-(exp(-4 k u' Z/ D))/ (16 k u')}

Lateral
Product  Vertical (Hoop) Total
Ring Depth Pressure Pressure Lateral Bolt Vertical Vertical

Depth Z q p Load Load Load Load
{ft) (ft) (psf) {psf) (Ib/in) (Ibf2in) (Ib/ft) {Ibs)
8.06 8.06 551 221 226.2 452 327 25276
11.70 11.70 792 317 325.1 650 669 51737
14.85 14.55 978 391 401.1 802 1012 78267
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Fluidized Flow In Hopper
Ref. Jenike, AW.,, Effect Of Solid Flow Properties And Hopper Configuration On Silo Loads

Tank Diameter (D)= 24.616 ft Const. Mat. (C .8, A)=[ ¢ ]
Hopper Outiet Diameter (d) = 12.000 ft
Hopper Slope From Horz. (O) = 60 deg
Hopper Slopa From Vert. (0) = 30 deg
Hopper Height To Apex (h) = 21.32 ft
Hopper Height (H) = 10.93 ft
Product Wt. {w) = 70 pef
Fluidized Product Wt. (wf)= 0.6 w= 42 pcf
Head Ht. of Preduct (2) = 14.65 ft
Area (A) = 476 fth2
Volume (V) = 2990 ftr3
k (For Funnel Flow) = 04
50% Internal Pressure (Pt) = 0.14 psi= 2.25 oz/int2
Equipment Load (E) = 0 lbs

Analyzed At Springline

u = Cosff. Of Friction Between Solid And HopperWall=Tan 5 deg = 0.087
Vertical Pressure (q) = {w D [1-(exp{-4kuZ/D)}] / (4 Kk u)} + (144 Pt) = 998 psf
Lateral Pressure (p) =k q= 399 psf
Pressure Caused By Solid In Hopper (q1) =wV /A= 440 psf
Total Vertical Pressure (q2) = q + g1 = 1438 psf
Vertical Load (qv) = [((q2 A) + E )/ (PiD)/12 = 737 ibsfin
Horizontal Load (gh) = qv/Tan O = 428 Ibsfin

Compresslon Area Design

Shell Thickness = 03125 in Inner Compression Bar Thickness = 025 in
Shell Fy (FyS) = 40000  psi Inner Compression Bar Height= 12 In
Hopper Thickness = 0.1875 in Outer Compression Bar Thickness = 0 in
Hopper Fy (FyH) = 40000  psi Outer Compression Bar Height = 0 in

Compression Bar Fy (FyC}= 40000 psi

Effective Shell Compression Area {As) = 6.25 in*2
Effective Hopper Compression Area (Ah) = 0.66 in"2
Compression Bar Area (Ac) = 3.00 in*2

Total Compression Area = 9.8125 in"2
Hoop Compressive Load (gc) = gh (D/2) 12 = 62873 Ibs

Allow. Hoop Compressive Load = (As 0.5 Fys) + (Ah 0.5 FyH) + (Ac 0.5 FyC) = 198250 Ibs OK
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HOPPER DESIGN {Cont.)

Compression Area Design

(Continued)
npression Area Bolts # Row = 2 Bolt Diameter =
Bolt Fu= 120000 psi Boit Area (Ab) =

Combined Tension & Shear

Shear / Bolt (Vb} = 2 (qv) / # Row = 737
Shear Stress (fv) =Vb/ Ab = 37585
Allowable Shear Stress (Fv) = 0.17 Fu = 20400

Top of Hopper to Top Compression Bar Bolt (a) = 2.656

Vartical Spacing of Compression Bar Bolts (1) = 10.000

Allow. Hoop Comppressive Load (Hopper & Internal Comp. Bar) = {(ALhc)

Internal Comp. Bar Area (Aci) = 3.00
ALhc = (Ah 0.5 FyH) + (Aci 0.5 FyC) = 71250
Tension / Bolt (Tb) = 2 ((gh - (Alhc/ (D/2) 12)) (-a) /) = 0
Tension Stress (ft) = Tb / Ab = 0
Allowable Tension Stress (Ft) = 0.43Fu - 1.8fv <= 0.33Fu = 39600
Analyzed Vertical Height Down From Springline (z) = 1
Slope Distance From Top Of Hopper = 1.16
Radius Normal To Hopper {1} = 13.55
Hopper Diameter (D') = 23.461
Hopper Volume Below (V') = 2536 ftA3 Hopper Area (A) = 432

Hopper Thickness () = 6.1875 in Hopper Yield Stress (Fy) = 40000

Radial Bolts (Hoop Tension)
# Row = 1 BoltFu= 120000 psi Fuli Shank (YIN) =
Radial Tension Design (T1)
Vertical Pressure (p') = q + (Wi z) + (144 Pt = 1060
Pressure Caused By Fluidized Product In Hopper Below {(q1') =wf V' / A' = 246
Total Vertical Pressure (g2} =p' + g1'= 1307
Vertical Load (qv') = ({(q2' A) + E)/ (PiD)) /12 = 639
T1=qv'/8in0O = 737
Actual Stress = T1 /t = 3933
Allowable Stress = 0.4 Fy = 16000
Hoop Tension Design {T2)

T2=(@p'/12= 1197
Actual Radial Bolt Load = T2 x 2in = 2394
Allowable Radial Bolt Load = 3938

Pg 5 of 3o
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HOPPER DESIGN {Cont.) pg {6 of Bo

Analyzed Vertical Height Down From Springline (z) =

Slope Distance From Top Of Hopper = |

Radius Normal To Hopper (r) =

Hopper Diameter (D') =
Hopper Volume Below (V') = 1898 ftA3 Hopper Area (A} =
Hopper Thickness {t) = 0.1875 in Hopper Yield Stress (Fy) = 40000  psi
Horz. Bolts (Radial Tension})
# Row = 1 Bolt Fu= 120000 psi Full Shank (Y/IN) = N
Radial Bolts {Hoop Tension)
# Row = 1 Bolt Fu= 120000 psi Full Shank {Y/N) = N
Radial Tension Design (T1}
Vertical Pressure (p') = g + (wfz) + (144 Pt) = 1127 psf
Pressure Caused By Fiuidized Product in Hopper Below (q1) =wf V' / A' = 217 psf
Total Vertical Pressure (g2} =p' + g1’ = 1345 psf
Vertical Load {qv') = ({02’ A) + E) / (PiD')}/ 12 = 606 ibsfin
Ti=qv'/SinO= 899 Ibsfin
Actual Horz. Bolt Load = T x 2in = 1398 Ibs
Allowable Horz. Bolt Load = 3938 Ibs
Hoop Tension Desian (T2)
T2={p'n/12= 1172 Ibsfin
Actual Radial Bolt Load = T2 x 2in = 2345 Ibs
Allowable Radial Bolt Load = 3938 lbs
Analyzed Vertical Height Down From Springline (z) = 10.06 ft
Slope Distance From Top Of Hopper={ 11,62 |ft
Radius Normal To Hopper {r) = 7.61 ft
Hopper Diameter (D'} = 13.000 ft
Hopper Volume Below (V') = 106 73 Hopper Area (A') = 133 fth2
Hopper Thickness (t) = 0.256 in Hopper Yield Stress (Fy) = 40000  psi
Horz. Bolts (Radial Tension)
#Row= 1 BoltFu= 120000 psi Full Shank (Y/N) = N
Radial Bolts (Hoop Tension)
# Row = 1 Bolt Fu= 120000 psi Full Shank (Y/N) = N
Radial Tension Design (T1)
Vertical Pressure {p') = q + (wf 2) + (144 Pt) = 1441 Ibsfin
Pressure Caused By Fluidized Product In Hopper Below (g1} =wfV' /A' = 34 psf
Total Vertical Pressure (g2} =p' +q1'= 1474 psf
Vertical Load (qv') = (02 AY+ E) / (PI DY) /12 = 398 Ibsfin
Tt=qv'/Sin0O= 461 Ibsfin
Actual Horz. Bolt Load = T1 x 2in = 922 lbs
Allowable Horz. Bolt Load = 4257 lbs
Hoop Tension Design (T2)
T2=(p'nii2= 901 Ibsfin
Actual Radial Bolt Load = T2 x 2in = 1802 ibs
Allowable Radial Bolt Load = 4257 ibs
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ALLOWABLE VERTICAL LOADS
Allowable Loads Are Based on Data From
Baker's Structural Analysis Of Shells, Pg. 230
Tank Diamster = 24.616 ft
Material: Carbon Steel
Nominal
Sheet/Plate 4 8 Critical SF.=20 S8F.=25 S.F.=3.0
Designation {in) {psi) {ibs) (Ibs) (Ibs) {ibs)
12GA 0.1046 2325 225639 112819 90255 75213
10GA 0.1345 3433 428543 214272 171417 142848
9GA 0.1495 4046 561294 280647 224518 187098
8GA 0.1644 4687 715066 357533 286026 238355
3/16PL 0.1875 5740 998773 499387 399509 332924
7/32PL 0.2188 7268 1475843 737921 580337 491948
1/4PL 0.2500 8894 2063312 1031656 825325 687771
5/16PL 0.3125 12405 3597320 1798660 1438928 1199107

3/8PL 0.3750 16196 5636185 2818003 2254474 1878728
1/2PL 0.5000 24424 11332664 5666332 4533066 3777555

S= Y CcEt/R, Formula For Critical Buckling Stress (psi)
Y = Theoretical Value For Buckling Coefficient = 1-(0.901(1-(exp (-1/16 (R/)*0.5))))
t = Thickness Of Shell (in)
Critical = 2 8 Pi R t, Total Critical Vertical Shell Load (Ibs)

Critical Buckling Stress (S), Cannot Excesd 40000 psi
Ce=1/[3 (1-u"2)}0.5= 0.6116
Modulus Of Elasticity (E) = 28000000 psi
Inside Radius Of Shell (R) = 147.7 in
Pcisson's Ratio (u) = 0.33

Safety Factors For Shell Buckling:

2.0..HxD < 1000 Above Hopper
2.5..H x D >= 1000 Above Hopper
3.0...Below Hopper
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Shell Loads

IBC 2012 Basic Load Combinations
(1605.3.1)

DL+ Lp+Le

DL+ 0.76Lp + 0.75Le + 0.75{Lr or 8)

BL +0.75Lp + 0.75Le + 0.75(Lr or 8) + 0.75(0.6W)
DL+ 0.75Lp + 0.75Le + 0.75(Lr or S) + 0.75(0.7E)
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(Equation 16-9)

{Equation 16-11)
(Equation 16-13)
(Equation 16-14)

Shell Height = 8.06 ft
IBC 2012
(16-9) (16-11) {16-13) {16-14)
Equip + Tank Dead Load = DL = 18845 18845 18845 18845 18845
Product Load = Lp = 25276 25276 18957 18957 18967
Equip or Platform Live Load =Le = 0 0 0 0 0
Deck Live Load = Lr= 8518 0 b 0 0
Deck Snow Load = S= 11422 0 8566 8566 8566
Wind Load = W= 2202 0 0 891 0
Combined Earthquake Load =E = 511 0 0 0 268
Total= 44121 46369 47360 46837 Lbs
HxD= 198
Shell = 3/16 pl Allowable Vertical Load = 499387 Ibs
Stiffener = N/R Actual Bolt Load = 452 Ibs/2in
Rows of Bolts = 1 Row Gr 5 Allowable Bolt Load = 4260 Ibs/2in
Shell Height = 11.70 ft
1BC 2012
(16-9) (16-11) (16-13) (16-14)
Equip + Tank Dead Load = DL = 21327 21327 21327 21327 21327
Product Load = Lp = 51737 51737 38803 38803 38803
Equip or Platform Live Load = Le = 0 0 0 0 0
Deck Live Load = Lr= 9518 0 0 0 0
Deck Snow Load = S= 11422 0 8566 8566 8566
Wind Load = W = 4624 0 0 2081 0
Combined Earthquake Load =E = 23319 0 0 0 12243
Total= 73084 68696 70777 80939 Lbs
HxD= 288
Shell = 3/16 pl Aliowable Vertical Load = 499387 Ibs
Stiffener = N/R Actual Bolt Load = 650 Ibs/2in
3938 Ibs/2in

Rows of Bolts = 1 Row Gr § Allowable Bolt Load =
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Shell Loads Pg_[? of 30
Shell Height = 14.55 ft Springline
IBC 2012
(16-9) (16-11) (16-13) (16-14)
Equip + Tank Dead Load = DL = 24570 24570 24570 24570 24570
Product Load = Lp = 78267 78267 58700 58700 58700
Equip or Platform Live Load=Le = 0 0 0 0 0
Deck Live Load = Lr= 9518 c 0 0 0
Deck Snow Load = S = 11422 0 8566 8566 8566
. Wind Load =W = 7125 0 0 3206 0
Combined Earthquake Load = E = 35512 0 0 0 18644
Total= 102837 91836 95043 110480 Lbs
HxD= 358
Shell = 5/16 pl Allowable Vertical Load = 1798660 Ibs
Stiffener = N/R Actual Bolt Load = 802 Ibs/2in
Rows of Bolts = 1 Row Gr & Allowable Belt Load = 4260 Ibs/2in
Shell Height = 19.76 ft
{BC 2012
(16-9) (16-11) {16-13) {16-14)
Equip + Tank Dead Load = DL. = 35666 35666 35666 35666 35666
Product Load = Lp = 694126 694126 520594 520594 520594
Equip or Platform Live Load = Le = 0 0 0 0 0
Deck Live Load = Lr= 9518 0 0 0 0
Deck Snow Load =S = 11422 0 8566 8566 8666
Wind Load = W = 13023 ¢ 0 5860 0
Combined Earthquake Load = E = 81072 0 0 0 42563
Total= 729792 564827 570687 607389 Lbs
HxD= 486
Shell = 5/16 pl Allowable Vertical Load = 1199107 Ibs
Stiffener = N/R Actual Bolt Load = 0 lbs/2in
Rows of Bolts = 1 Row Gr 5 Allowable Bolt Load = 4260 ibs/2in
Shell Height = 27.82 ft
IBC 2012
(16-9) (16-11) (16-13) (16-14)
Equip + Tank Dead Load = DL = 44827 44827 44827 44827 44827
Product Load = Lp = 694126 694126 520694 520594 520594
Equip or Platform Live Load =Le = 0 0 0 0 0
Deck Live Load = Lr= 9518 0 0 0 0
Deck Snow Load =S = 11422 0 8566 8566 8566
Wind Load = W = 25473 0 0 11483 0
Combined Earthquake Load = E = 135783 0 0 0 71286
Total= 738952 573987 = 585450 645274 Lbs
HxD= 685
Shell= 5/16 pl Allowable Vertical Load = 1199107 Ibs
Stiffener = N/R Actual Bolt Load = 0 Ibs/2in
Rows of Bolts = 1 Row Gr 5 Allowable Bolt Load = 4260 Ibs/2in




Shell Height = 35.88

Equip + Tank Dead Load = DL =
Product Load = Lp =

Equip or Platform Live Load = Le =
Deck Live Load = Lr =

Dack Snow Load = 8 =

Wind Load =W =

Combined Earthquake Load = E =

HxD= 883
Sheli= 5/16 pl

Stiffener = N/R
Rows of Bolts = 1 Row Gr 6
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Shell Loads Pg 20 of 30
ft
IBC 2012

(16:8)  (16-11)  (16:13)  (16-14)
53087 53087 53987 53987 53987
694126 694126 520504 520504 520504
0 0 0 0 0
9518 0 0 0 0
11422 0 8566 8566 8566
41787 0 0 18804 0
191172 0 0 0 100366

Total= ~ 748113 683148 601950 683514 Lbs

Allowable Vertical Load =
Actual Bolt Load =
Allowable Bolt Load =

1198107 1Ibs
0 bs/2in
4260 lbs/2in

Shell Height = 43.94 ft
IBC 2012
{16-9) (16-11) {16-13) (16-14)
Equip + Tank Dead Load = DL = 75148 75148 75148 75148 75148
Product Load = Lp = 694126 694126 520594 520594 520594
Equip or Platform Live Load = Le = 47591 47591 35693 35693 35693
Deck Live Load =Lr= 9518 0 0 0 0
Deck Snow Load =S = 11422 0 8566 8566 8566
Wind Load = W= 61701 0 Q 27765 0
Combined Earthquake Load = E = 248273 0 0 0 130343
Total= 816865 640002 867767 770345 Lbs
HxD= 1082
Shell = 5/16 pl Allowable Vertical Load = 1199107 |bs
Stiffener = N/R Actual Bolt Load = 0 Ibs/2in
Rows of Bolts = 1 Row Gr 5 Allowable Boit Load = 4260 Ibs/2in
Shell Height = 52.00 ft Base of Tank
IBC 2012
(16-9) (16-11) (16-13) {16-14)
Equip + Tank Dead Load = DL = 84309 84309 84309 84309 84308
Product Load = Lp = 694126 694126 520594 520594 520594
Equip or Platform Live Load = Le = 47591 47591 35693 35693 35693
Deck Live Load = Lr= 9518 0 0 0 0
Deck Snow Load =S = 11422 & 8566 8566 8566
Wind Load = W= 85046 0 0 38271 0
Combined Earthquake Load = E = 305903 0 0 0 160599
Total= 826026 649163 687434 809762 Lbs
HxD= 1280
Shell = 5/16 pl Allowable Vertical Load = 1189107 Ibs
Stiffener = N/R Actual Bolt Load = 0 Ibs/2in

Rows of Bolts = 1 Row Gr 5

Allowable Boli Load =

4260 Ibs/2in




Tank Diameter =
Drive Thru Width =
Drive Thru Height =|
Drive Thru Column Depth =

Skirt Loads

Header ay:[ 2]

Column Qty:{ 2]

Top Plate

Gusset

Splice Plate

Bolt

Qty: 22
Web Stiffener

Base Plate

Anchor Bolt Qty |10j

revised, 7/13/15

DRIVE THRU DESIGN

1.010 ft

Shell Opng. (Arc) =
Shell Opng. (Chord) =
Opng. In Shell =
Chord Height =

Ps = Total Static Skirt Load =

Pdw = Total Wind Dynamic Skirt Load =
Pds = Total Seismic Dynamic Skirt Load =
ws = (Ps / Circ) (Arc / Chord) =

waw = (Pdw / Circ) (Arc / Chord) =

wds = (Pds / Circ) (Arc / Chord) =

Vmw = Factored Wind Base Shear =
Vms = Factored Seismic Base Shear =
Utw = Max. Total Wind Uplift =

Uts = Max, Total Seismic Uplift =

wuw = (Utw / Circ) (Arc / Chord) =

wus = (Uts / Circ) (Arc / Chord) =

Wl X [

Max. Bending Stress =

Max. Shear Stress =

Max. Stress Factor =
Max. Stress Factor =

X 19.625

Column to Base Plate Weld (Groove) =
Column to Top Plate Weld (Fillet) =

wl 12 | x|
Size: 076 x 24.000
Size: 056 X 7.250
Size: 05  x[20.000

Size:| 1 |Dia.

X 7.250

X 24.250

Bolt Gr: A[325 |

Web |Stiffener] or | Doubler |Not Required

Size: 1256 x 22125

Column to Base Plate Weld (Groove) =
Column to Base Plate Weld (Fillet) = |

X 26.000

Min. Distance to Edgs of Concrete (Perpendicular) =
Min. Distance to Edge of Concrete (Parellel) =

Size: [ 075 _|Dia.

Length: 24

Min. Distance to Edge of Concrete (Perpendicular) =
Min. Distance o Edge of Concrete (Parellel) =

Projection = |
Embedment =
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15.018 ft
14.104 ft
69.913 deg
26.646 in

826026 Ibs (Load Comb. (16-9))

687434 Ibs (Load Comb. (16-13}))
809762 lbs (Load Comb. (16-14))
11374 Ibs/ft
9466 Ihsfft
11180 Ibs/ft
11476 Ibs (0.6 x Base Shear)
30757 Ibs (0.7 x Base Shear)
3322 Ibs (Load Comb. (16-15))
0 Ibs (Load Comb. (16-22))
46 Ibs/ft
0 lbsift
Mat'l Gr; A992
9455 psi<=0.8Fy: 30 ksi
8474 psi<=04Fy: 20 ksi
Mat'l Gr: A992
0.31 <=1.0H1-1)
0.34 <=1.0(H1-2)
MatiFy= _ 60Jksi
0in
0.375 in
Matl Fy = [ 36]ksi
Matl Fy ={
Matl Fy= [ 50]ksi

0.600 in (From Edge of Base PL)
0.000 in (From Edge of Base PL)

Mat't Gr: A36 All Thread

9.845 In (From CL of Anchor Bolt)
9.845 in (From CL of Anchor Bolt)
. 8lin

18 in




BOLTED DECK DESIGN

Pg 22 of 30

Self Support
Tank Diameter = 24.616 ft Material Type (C,S or A) = c
Center Rafter Ring Diameter = 20 in
Number of Deck Segments =n = 16 Pressure Load = 4.50 oz/in*2 = 40.5 psf
Deck Slope (1:12 = 4.7636) = 10 deg Vacuum Load = 0.50 oz/in*2 = 4.5 psf
Equipment Load =P = 2600 lbs Total Load = DL + LL = 35.0 psf
LL = Deck Live Load or Deck Snow Load = 24 psf Total Load = DL + VL = 15.5 psf
Dead Load (Deck Sheet + Rafters) = DL = 11.0 psf Total Load = DL + 0.76(VL + LL) = 32.4 psf
Total Deck Weight = 7942 ibs
Deck Sheets
Deck Sheet Thickness =  0.1876 in W = LL + DL(Deck Sheets) = 31.7 psf
Deck Sheet Fy = 50000 psi Minimum Deck Thickness Required = (A2 W / 300 Fy)*0.5
Maximum Rafter Spacing = 58 in = 0.0843 in < 0.1875 in
Rafters
Distance Between Rafters At Shell=  4.833 ft Rafter Load At Shell = g1 = 169 Ib/ft
Distance Between Raftes At Center Ring=  0.327 ft Rafter Load At Center Ring = ¢2 = 11 Ib/ft
Horizontally Projected Length of Rafter=a= 11.475 ft W= 9052 lbs
w= 11 Ib/ft
Reaction At Shell=V1 =(a/6)x (291 + q2) = 669 Ibs
Reaction At Cenler Ring =V2 = (a/6)x{qt +2¢2) = 367 Ibs
Maximum Moment Location = x=0.5774 L = 6.73 ft
Maximum Moment =M = (0. 1283 W L)+ (wx/2(L-Xx)) = 1643 ft-Ibs
Rafter Type: C6x8.2 Plastic Section Modulus (Zx) : 5.16 in*3
Rafter Length : 11.652 ft Moment of Inertia (Ix) : 13.1 inM
Fy: 386000 psi Modulus of Elasticity (E) : 29000 ksi
Ob = 1.67
Nominal Flexural Strength =Mn = Mp = Fy Zx= 185760 in-ibs = 15480 ft-lbs
Mn/ab= 9269 ft-lbs > 1543 ft-lbs
Maximum Deflection Location = X' = 0.5193 L = 6.05 ft
Actual Deflection = ( 0.01304 (W LA3/E 1)+ (WX /24 ET) x (A3 -2 L. x*2 + x*3)) = 0.092 in
Allowable Deflection = L / 120 = 1.165 in
Deck Support Beam
Rafter Load at Center Ring=n V2 = 5880 |bs Number of Support Beams = 2
Center Ring Cover Load = ¢r = 76 lbs Beam Length =L = 24.560 ft
Equipment Load at Center Ring =eq= 1300 Ibs Unbraced Length =Lb={ 6.140|ft
Load Per Beam=P=((nV2+cr)/2)+eq= 4278 Ibs
Maximum Beaim Reaction = 2555 Ibs
Maximum Bending Moment=M=(PxL/4)+ (bwl*2/8)= 28822 ft-lbs
Beam Type : C15x33.9 Lp= 3.75 ft Ch= 1.3
Length : 24.560 fi Lr= 14,5 ft c= 1
Fy: 50000 psi Elastic Section Modulus (8x) : 42 in*3
Modulus of Elasticity (E) : 28000 ksi Plastic Section Modulus (Zx) : 50.8 in*3
Qb= 1.67 Moment of inerlia (Ix) : 315 in"4
Lp<ib<=Lr Neminal Flexural Strength = Mn = 3E+06 in-lbs = 249397 ft-lbs
Mn/ Qb= 149339 fi-lbs > 28822 fi-lbs
Actual Deflection = (P L*?3/48E1)+ (5bwl*4/384El)= 0.280 in
Allowable Deflection = L. /120 = 2.456 in
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Pg %3 of B0
BOLTED DECK DESIGN
Continued

Equipment Rafters

Distance Between Rafters At Shell=  4.833 {t Rafter Load At Shell = g1 = 169 Ib/ft
Distance Between Raftes At Center Ring = 0.327 ft Rafter Load At Center Ring = 2 = 11 Ib/ft
Horizontally Projected Length of Rafter=a= 11.475 ft Equipment Load =P = 1300 1bs
W= 905.2 Ibs

W= 11 b/t

Reaction At Shell =V1 = ((a/8) x (2q1 +q2)}+P/2 = 1319 Ibs
Reaction At Center Ring=V2 = {(a/8) x{ql1 +2q2)) +P/2= 1017 Ibs

Maximum Moment Location = x = 0.5774 L. = 6.73 ft
Maximum Moment =M = (0.1283WL) + (wx/2(L-x))+(P(L-x)/2)= 4744 ft-lbs
Rafter Type: C6x8.2 Section Modulus (Zx) : 5,16 in"3
Rafter Length : 11.652 ft Moment of Inertia (Ix) 13.1 in?4

Fy: 36000 psi Modulus of Elasticity (E) : 29000 ksi
Qb = 1.67

Nominal Flexural Strength =Mn=Mp = Fy Zx= 185760 in-lbs = 15480 fi-lbs
MnR/Qb= 9269 fi-lbs > 4744 ft-bs

Maximum Deflection Location=x' = 0.5193 L. = 8.05 ft

Actual Deflection = (0.01304 (W LAS/E L) + (WX /24 EL} x(LA3-2 L X2 +XA3)) + ((P x/ 48 ET)x(3Lr2-4x22))
Actual Deflection = 0.286 In

Allowable Deflection = L/ 120 = 1.165 in
Rafter Ring
Rafter Ring Radius = 10 in
Center Cover Load = ¢r = 76 Ibs
Equipment Load at Genter=eq = 1300 Ibs

Rafter Load on Rafter Ring=nV2= 5880 Ibs
Total Load on Rafter Ring=Q = 7256 tbs

Number of Support Points = 4
Maximum Bending Moment = Mx = 0.0342 QR = 2482 in-bs
Maximum Torsional Moment = Mt = 0.0063 QR = 385 in-bs
Rafter Ring Thickness : 0.25 in Flange Width = 3.00
Rafier Ring Height : 4 in Boitom Flange (Y/N) = N In I
Fy: 40000 psi Section Modulus (8x) : 2.44 in3

Section Modulus (Sy) : 0.70 in*3
Combined Stress = Mx/Sx+2 Mt/Sy= 2115 psi < 16000 psi

Load per Rafter Ring Support Column = 1814 Ibs

Column Type: C4x5.4 Column Length (L) = 2.02 ft
Area (A): 1.58 in"2 K= 1.00
X 1.56 KL/x= 1556
ry: 0444 KLiry= 5468
Fy:| .. 36000 psi
Modulus of Elasticity (E} : [ 30000|ksi
Fax= 20874 ps! Allow. Load per Supponrt Column=FaxA= 28461 lbs

Fay = 18013 psi




Venting Requirements
Ref NFPA 68, 2013 Chapter8

D = Tank Diameter = 24,616 ft= 7.50
V = Tank Volume = 10261 ft*3 = 290.6
L = Eff. Tank Length = Center of Relief Pane! to Btm of Hopper = 21.40 ft= 6.52
Kst = Deflagration Index For Dust = 125 bar-m/fsec
Pstat = Vent Release Pressure = 32.00 oz/int2 = 0.138
Pred = Max. Pressure Developed During Venting = 46.39 0z/in?2 = 0.200
Pmax = Max. Deflagration Pressure = 1779.4 oz/in®2 = 7.67
A = Tank Cross Sectional Area= 47591 fth2 = 4421
L/D= 0.87
Av0 = (1 x 107-4) (1 + 1.54 Pstat?4/3) Kst (V*0.75) ((Pmax/Pred)-1)*0.5) (8.2.2)
Av0 = 597 mh2 = 64.23 fth2
L/ID<2 Av1 = Av0
Avli= = 597 mM2= 64.23 ftr2
V = Average Axial Velovity = Q/A<=|  19.9|m/sec (8.2.5.2)
Q = Max. Flow Rate Thruouh The Tank = 313129 ft"3/sec= 886.7
Vtan = Max. Tangential Velocity <=|  19.9|m/sec
For Vaxial or Vtan < 20, Av2 = Avep = 755 m2= 81,25 fth2
Mt = Threshold Mass = [ 6.67 Pred*0.2 n*0.3 ( V/ Kst*0.5) 1"1.67 (8.2.6.2)
n = Number of Panels = 4
Mt = 6415 kg/m*2=_  1313.9 Ib/ftr2
M = Mass Of Vent Panel = 10 kg/m* 2= 2.0 |ib/ftr2
For M <= Mt, Av3 = Av2 = 7.55 mh2= 81.25 fth2
Av = Total Req'd Vent Area = Maximum of Av0, Av1, Av2 or Av3
Av = 7.55 mh2= 81.25 ftA2
Fr = Reaction Force During Venting = 1,2 (Pred / 16) (144 Av) = 40712 Ibs
I T
Explosion Panel Analysis Burst Pressure = 1.60 psi= 0.103
Fike, CV-S Rupture Panels Panel Width = | 44.0 ]in
PanelHeight=|  69.0 Jin
- Vent Area Per Panel = 2025 inA2 = 20.31 fthz2= 1.89
Usingl 1. Panel(s) per Stavew/| 4 | Staves= 4 Panels
Total Relief Area (Avep) = 81.25 fth2 => 81.25
Total Relief Area (Avep) = 755 mh2=> 7.55

revised 8/6/13
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Pressure Check For Deck pgﬁofi@
Tank Diameter (D)=  24.616 ft= 295 in
Deck Slope From Horz. (Theta) = [~ 10|deg
Internal Tank Design Pressure (P) = 0.28 psi= 4.50 ozfin"2
Max. Pressure Developed During Venting (Pred) = 2.90 psi= 48.39 o0z/in"2
Deck o
Deck Construction Mat. (C/A/S): C Deck Thickness (Th) = [ 0.1875 Jin
Fy = 50000 psi Deck Mat. Density (g} =  0.2833 pci
Radius Normal To Deck (Rhy= 850.6 in
Shell B
Top Ring Construction Mat. (C/A/S): C Top Ring Thickness (Tc) = | 0.1875 Jin

Fy = 50000 psi

Compression Bar

Compression Bar (YorN):| Y | Compression Bar Tickness (Rty = [ lin
Bar Construction Mat. (C/A/S): Compression Bar Height (Rh) = |in
Fy= 50000  psi
Hardware Fu
Chime Bolt Size : 0.500 in Mat. Grade :| | 120 ksi Full Shank (Y/N):f N
Deck Seam Bolt Size : 0.500 in Mat. Grade:| Gr5 | 120 ksi Fult Shank (Y/N):} N

Deck To Sidewall Junction Analysis

Wh=0.3(RhThY*0.5= 3.789 in

Wc=325+(Rh-2)+ (16 Te)= 12.250 in
Ah=(2+Wh)xTh= 1085 in*2
Ac=(2+We)xTe= 2872 in*2
Ar=Rt+Rh= 2.000 in*2

Total Area (At)= 5.75723 In"2
Average Yisld (Avg Fy) = 50000 psi

Compression Ring

Allowable Pressure (Pa) - Decks w/ Seperate Rafters (>21' dia.)
Pa ={[( 0.0566 x Avg Fy x At x Tan Theta) / D*2 ] + Density of Deck x Th} /2=  2.37  psi

3795 oz/in2
Allowable Pressure = 37.95 oz/in"2 > 450 oz/in*2 OKI
Failure Pressure (Pf)
Pf=[{ 0.056 x Avg Fy x At x Tan Theta) / D*2 ] + Density of Deck x Th = 474  psi
75.90 oz/in*2
213 of Failure Pressure = 50.60 oz/in?2 > 46,38  0z/in*2 OK!

revised 8/6/13 Design based on the principles of APl 650,




Pressure Check For Deck
continued

Eave Bolted Connection

Deck Sheet Controlling Allowable Bolt Load = 4257 Jb/bolt  (Bolt Shear)
Deck Sheet Controlling Critical Bolt Load = 10217 1b/bolt  (Bolt Shear)

Top Ring Controlling Allowable Bolt Load = 4257 Ib/bolt  (Bolt Shear)
Top Ring Controlling Critical Bolt Load = 10217 b/ bolt  (Bolt Shear)

Quantity of Bolts =  484.001
Area of Deck= 68531 Sq.In.

Allowable Pressure (Pa)
Pa = Tan Theta * Allowable Bolt Load * Qty of Bolts / Area of Deck = 5.08
81.31

Allowable Pressure = 81.31 oz/inh2 > 450 oz/in"2

Failure Pressure (Pf)

Pf = Tan Theta * Critical Bolt Load * Qty of Bolts / Area of Deck = 12,20
195.16

213 of Failure Pressure = 130.10 ozfin2 > 46.39 oz/in"2

Radial Seam Bolted Connection

Deck Sheet Controlling Allowable Bolt Load = 4257 b/ bolt  (Bolt Shear)
Deck Sheet Controlling Critical Bolt Load = 10217 Ib/bolt  (Bolt Shear)

Max. Allowable Radial Tension (Ta) = Allow. BoltLoad/2in= 2128 Ib/in

Max. Critical Radial Tension (Tc) = Critical Bolt Load/2in= 5108 Ib/in
Radius Normal To Deck (Rh)= 850.6 in

Allowable Pressure (Pa)

Pa=( Ta/Rh)xCos Theta=  2.46
39.43

Allowable Pressure = 39.43 oz/in’2 > 4,50 ozfin*2

Failure Pressure (Pf)

Pa=( Tc/Rh)xCos Theta= 591
94.63

213 of Failure Pressure = 63.09 ozfin*2 > 46.39 oz/in"2

revised 8/6/13
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Vacuum Check For Shells
Ref. Structurat Analysis Of Shell, Baker, pg 236

Stress = Kp {Pi*2 E / (12(1-u"2))} (tL)*2
Pcr = Critical Vacuum = Stress t/ R
Z={r27 (R} (1-ur2)*0.5
Kp (For Lateral & Axial Pressure) = 1,04 (Z*0.5)

p' = Allowable Vacuum = 16 {{Kp {Pi"2 E / (12(1-u"2))} (LL)Y*2] t/ R}/ 2

Tank Diameter = 24.616 ft
Design Vacuum (v} = 0.5 oz/in"2
Tank Radius (R) 147.7 in

Modulus of Elasticity (E) = 29000000 psi

Poisson's Ratio (u) 0.33
Average Total Average Allowble
Nominal Ring Ring Ht.  Thickness Vacuum
Gage Thickness Ring Ht. L t p’
‘ (in) {in) (in) (in) Z Kp  (0z/in*2)

3/16 pl 0.203 96.72 86.72 0.2030 296 178 23.14
3/16 pl 0.203 43.68 140.40 0.2030 621 25.9 15.94
5/16 pl 0.338 34.24 174.64 0.2295 842  30.3 17.41

Pg %7 of 3o

vV Vv

Vacuum
v

{0z/in"2)

0.50
0.50
0.50
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Cast-In Headed Anchor Bolts pg ¢ % of 30
Per IBC 2012 / ACI 318-12 Appendix D
For Seismic Design Category A and B only

W = Equivalent Vertical Wind Load = 85046 lbs
Wind Base Shear = 19126 Ibs
p = redundancy factor = 1
Sds = 0.135
E = Combined Earthquake Load = 263722 lbs
Seismic Base Shear = 43938 lbs
DL = Tank Dead lL.oad = 79509 bs
EQ = Equipment Load = 4800 Ibs
PW = Product Weight = 694126 lbs
De = Dead Load Empty = DL = 79509 Ibs
Do = Dead Load Operating = DL + EQ + PW = 778435 Ibs
H = Coefficient of Friction (Base of Tank to Foundation) = tan 30° = 0.577
n = Anchor Bolt Qty. = 32
Nu (w) = Wind Uplift= (W -0.9De) /n = 422 Ibs/bolt
Nu (s} = Seismic Uplift={p E- 0.9Do)/n = 0 lbs/bolt
Vu (w) = ((Wind Base Shear) - ((MxDe)x0.9))/(n/2) = 0 lbs/bolt
Vu {s) = {{p Seismic Base Shear) - {(ux 0.9Do x{1-0.2x5ds})}/(n/ 2} = 0 lbs/holt
STEEL: do = Anchor Bolt Diameter (Max. 2 in} = 0.75 in
nt = Number of Threads per Inch = 10
A36 All Thread Anchor Bolts
fut = Minimum Tensile Strength = 58000 psi
Ase = Effective Cross-Sectional Area = 0.334 sqgin
Abrg = Anchor Bolt Head Area = 0.911 in"2
¢ (1) = Strength Reduction Facter for Tension = 0.75
¢ (v) = Strength Reduction Factor for Shear = 0.65
Ns = Nominal Strength of Fastener in Tension = Ase fut = 19399 Ibs
Vs = Nominal Strength of Fastener in Shear = 0.6 Ase fut = 11639 Ibs
Anchor bolts with {Nu {w)/d {t) Ns) = 0.03 <=1.00
maximum tension (Nu (s)/d (t) Ns) = 0.00 <=1.00
Anchor bolts with combined {0.5 Nu (w)/d (t) Ns) + (0.5 Vu (w)/d (v} Vs) = 0.01 <= 1.20
tension & shear (0.5 Nu {s)/& {t} Ns) + (0.5 Vu (s)/d (v} Vs) = 0.00 <= 1.20
Anchor bolts with (Vu {w)/d (v) vs) = 0.00 <=1.00
maximum shear (Vu {s)/¢ (v} vs) = 0.00 <= 1.00

Use 32 3/4" Diameter A36 All Thread Anchor Bolts




Cast-In Headed Anchor Bolls

Per IBC 2012 / ACI 318-05 Appendix D
For Seismic Design Category A and B only

CONCRETE:

Anchor Bolt Circle = | 3
Inside Edge Distance = C,; =
Qutside Edge Distance = C 3=

Anchor Bolt Embedment {Max. 25 in} = hy=| 12.5001n
Min. Concrete Thickness = hef+3=h,= 15,500 in

st |

Concrete f'. {Max. 10,000 psi) =[

.._.,.9'000 m

Anchor Bolt Spacing=§, =

Min. Anchor Bolt Edge Distance = 6do =
Min. Anchor Bolt Spacing = 4do =
Supp. Tension Reinf. Provided? (Y/N) :
Supp. Shear Reinf. Provided? (Y/N) :

Cracked Concrete? (Y/N) : -
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29.424 in

4.500 in
3.000in

N

N

Ayeo = 1406.3 inh2
h'y = N/A
1.5h'ef = 18.75in
s, max = 9.00 10
Cs,min = 9.00In
Smax = 29.410n

N, = 29152 Ibs
W, = 1.00

Nsb = N/A

C,1 = 9.001n
1.5¢,; = 13.501in
Ayeo = 364.5 inA2
Ay, = 364.5in72

kp= 2
Ncbg = 686753 Ibs

Anchor bolts with
maximum tension

Anchor bolts with combined
tension & shear

Anchor bolts with
maximum shear

Ductility Check:

Concrete Breakout (Tension)

Ay = 17057.5 inA2 Ny = 67082 Ibs
Ween = 1.00 Ncbg = 686753 Ibs
Weyn= 0.84 $=0.70

Wen=1.00 dNcbg = 480727 Ibs
Weon = N/A N, = 15023 Ibs

Concrete Pullout {Tension)

Npo = 29152 Ibs
= 0.70

®N,, = 20406 [bs

Side Face Blowout (Tension}

$=0.70 ¢Nsb = N/A
Concrete Breakout (Shear)
Vb = 18172 1bs whlv =1.00
Weey = 1.00 Ve, = 16354 Ibs
Wy = 0.90 b= 0.70
W,y = 1.00 V4, = 11448 Ibs

Concrete Pryout (Shear)

Vepg = 1373505 Ibs
$=0.70

$Vepg = 961454 ibs
$Vep = 30045 tbs

{Nu (w)/dNcb) =
(Nu {s)/dNcb) =

{0.5 Nu (w) / dNcb) + (0.5 Vu {w} / &Veh) =
{0.5 Nu (s}/dNcb) + (0.5 Vu {s)/dVcb) =

{Vu {w)/$pVeb) =
(Vu (s)/$Veb) =

Ductility Check Not Required For Category A and B

0.03 <=1.00
0.00 <=1.00

0.01 <=1.20
0.00 <= 1.20

0.00 <=1.00
0.00 <= 1.00
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Pg 30 o 30
Loadings at Tank Base

Customer : Komline Sanderson Engineering Safes Order : 15-4663-65
Engineer : DRS 10/08/15 Revisicn: B-DRS 3/23/16
Checker :

Tank Diameter . 24.616 ft
Tank Height : 52.000 ft
Hopper Angle : 60 Deg.
Hopper Opening : 12.000 Ft.
Hopper Clearance : 26.521 ft
Angle of Repose : 0 deg
Tank Design Volume 9916 fiA3
Product ; Dried Sludge
Bulk Density : 70 pef
Wind Design : 1BC 2012/ ASCE 7-10
Velocity = 120 mph

Exposure: C

Seismic Design : IBC 2012/ ASCE 7-10 '
Ss= 1270% Sds= 0.135

S1= 580% Sd1= 0.083
Site Class = D le = 1.25
Seismic Design Category = B R= 3.0
V= 0.056 W

Deck Snow Load : [BC 2012/ ASCE 7-10
Ground Snow Load =pg= 25 psf
Is = 1.1
Deck Snow Load =pf= 24 psf

Deck Live Load : 20 psf
Mat'l Of Construction ; Carbon Steel

Product Load = 694.126 kips

Tank Dead Load = 79.509 kips

Equipment Load = 4,800 kips

Deck Live Load = 9.5618 kips

Deck Snow Load = 11.422 kips

Equip or Platform Live Load = 47.591 Kips

Base Shear Wind = 19.126 kips
Overturning Moment Wind = 523.375 kips-ft

Base Shear Seismic = 43.938 Kkips

Overturning Moment Seismic =  1752,737 kips-ft

All foads are unfactored loads

CONFIDENTIAL TRADE SECRETS. By accepling possession of this document, reciplent agrees that its contents are confidential, proprietary trade secrets of CST Storage.
No portion of this document may be reproduced, distributed, or used In any matter without the writien permission from CST Storage,




45 ) Komline-Sanderson

12 Holland Av Peapack, NJ 07977-0257
908-234-1000 Fax: 908-234-9487
www.komline.com

OPERATION AND MAINTENANCE MANUAL

Title of Project: Lake County Public Works Department
Des Plaines River WRF
Phases 2B & 3 Improvements

Specification Number: 11650H Paragraph 2.4 E

Specification Title: Detail Biosolids Thermal Drying System
Vibrating Bin Dischargers
Tags: M-12-7, M-12-10 & M-12-13

Manufacturer: Metalfab, Inc.
General Contractor: Williams Brothers Construction, Inc.
Subcontractor:

Supplier: Komline-Sanderson
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O&M MANUAL SUBMITTAL CHECKLIST (Pagelof 5)

PROJECT NAME _Des Plaines River WRF

CONTRACT NO. K-S Job D0493

CONTRACTOR Komline-Sanderson

EQUIPMENT/SYSTEM Vibrating Bin Dischargers

SECTION NO. _11650H

MANUFACTURER/VENDOR Metalfab

FORMAT
Size: 8-1/2x1lor11x17
Paper: 20-pound minimum
Text: Printed data/nestly typed
Drawings: Standard size bound in text; in text-size labeled envelopes
Tabbed Section Dividers
Cover Labd: Title
Project Name
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Binders: Plastic Cover
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EQUIPMENT DATAFORM  (Page 1 of 3)

PROJECTNAME DesPlainsRiver WRF

CONTRACT NO. K-S bbD0493

CONTRACTOR Komline-Sanderson

EQUIPMENTNO. _M-12-7, M-12-10, M-12-13

DESCRIPTION VibratingBin Dischargers

LOCATION _800Krause Drive, Buffaldsrove, IL 60089

MANUFACTURER _Metalfab, Inc.

PURCHASEDFROM Metalfab, Inc. PURCHASE DATE _11/6/2015

VENDOR ORDERNO._ 1115014 PURCHASE PRICE__$100,578

LOCAL SUPPLIER Metalfab, Inc. PHONE

ADDRESS PriceS$Switch Road, Vernon, NJ 07462

MODEL NO. BA-12-JAPH-S14MM SHIPPING WT/UNIT _7,100 Ibs

NO. OF UNITS_3 SERIAL NOS. 1115014

NAMEPLATE DATA

ELECTRIC MOTOR PUMP/HVAC UNIT DRIVE/REDUCER OTHER (1&C)
MANUFACTURER: MANUFACTURER: MANUFACTURER: MANUFACTURER:
Italvibras USA
TYPE: [ X JAC [IDC TYPE TYPE: [[GEAR TYPE
[V-BELT
HP 7 SIZE [JCHAIN SIZE
[I[VARIDRIVE
RPM 1,800 CAPACITY CAPACITY
SERVICE
VOLTAGE_460 PRESSURE FACTOR RANGE
AMPERAGE 9 ROTATION RATIO
PHASE 3 IMPELLER:
SIZE
FRAME 90 MATERIAL
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EQUIPMENT DATA FORM

(Page 2 of 3)

MAINTENANCE SUMMARY

EQUIPMENT NO. _ M-12-7, M-12-10, M-12-13

DESCRIPTION Vibrating Bin Dischargers

MAINTENANCE OPERATION

List briefly each maintenance operation
required and refer to specific information
in Manufacturer's Maintenance Manual, if
applicable. Refer by symbol to "Lubricant
List" for Lubrication Operation.

Tighten all nuts and bolts

Lubricate vibrator

Check sleeve clamp tightness. Check for sleeve damage

Inspect the cord for any visible damage or wear

Remove the wiring box cover and inspect for any
foreign matter or liquid

Inspect the wiring box cover O-ring and rubber
compression block.

Remove each weight cover and inspect for
foreign matter. Replace O-rings if they are damaged

Check the mounting bolt torque

Replace any broken parts

J:\5291\WORDPROC\SPECS\Bid Set\Div 01\01730.docx O 1730'8

FREQUENCY

List required frequency
of each maintenance
operation.

Every3 months minimum

Every2,000hours

Periodically

Every3 months

Every 3 months

Every 3 months

Every 3 months

Every 3 months

Every 3 months

January 6, 2015
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EQUIPMENT DATAFORM  (Page 3 of 3)

LUBRICANT/RECOMMENDED SPARE PARTS LIST

EQUIPMENT NO. _M-12-7, M-12-10, M-12-13

DESCRIPTION Vibrating Bin Dischargers

LUBRICANT LIST

LUBRICANT TYPE RECOMMENDED

LUBRICANT
REFERENCE SYMBOL (MILITARY STANDARD) AND MANUFACTURER
List symbol in List general lbricant type List specific lubricant name,
"maintenance operation” viscosity and manufacturer

Kluber NBUBEP Grease

RECOMMENDED SPARE PARTSLIST
UNIT

PART NO. DESCRIPTION UNIT QUANTITY COST

Nonelisted. Ordereplacemenpartsasrequired. Refeto Italvibrasmanualfor vibrator partdist
diagram

NOTE: Identify parts provided by this Contract with two asterisks.

ADDITIONAL DATA AND REMARKS
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INSTALLATION AND OPERATING INSTRUCTIONS
METALFAB BIN ACTIVATORS

Description

. Upper hanger (suspension arm) brackets are pre-assembled, at the factory,
to a flanged cylindrical section. It insures proper alignment of the suspension
arms and sleeve clamping surfaces.

. Flanged mounting ring may be provided with bolt holes for bolting to a
mating flange on the bin.

Note: Nuts, bolts and gasketing for the mating flanges are not
supplied by Metalfab. Use high strength, grade 5 bolts
and locknuts.

. When being installed on a conical section of a bin, it can also be welded
directly to the bin cone. The cone may be butted against the horizontal or
inside diameter of the flange and seal welded.

. Before doing any welding, remove the vibrator from the Bin Activator.

. In all cases, regardless of installation procedures, the mounting flange must
not be distorted or bent during installation.

. Even though the locating of suspension brackets is done with special
equipment, it is recommended that mating parts be maintained, i.e., do not
interchange mounting flanges from one serial numbered unit with another
serial numbered unit.

. To insure proper fit and alignment, plan view orientation of the hopper
mounting flange with relation to the Bin Activator must not be changed.

. In most cases, generally 3 foot through 8 foot diameter units, the mounting
flange is shipped pre-assembled to the Bin Activator. For 10 foot diameter
and larger, the mounting flange is split in half and shipped on the same skid
as the Bin Activator or separately. A metal brace may be welded to each half
section to prevent distortion during shipment. If so, remove after installation.

12
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Installation _ Assembly

. Specific sequence of installing a Metalfab Bin Activator can be changed to
suit individual requirements. Most important is the end result, i.e., proper
alignment and tightness of nuts, bolts and sleeve clamps.

. Plan view orientation of the vibrator location with respect to the storage bin is
not critical. It can be located to suit.

. For units provided with bolt holes, the bolt holes can be pre-drilled in the
mating bin flange. Care must be taken to make certain that the flange is not
warped or not distorted. If the bin flange is warped, distorted or not level,
transfer bolt holes from the mounting flange at the time of installation. Shim,
with metal, as required before bolting mating flanges.

. The mating flanges can also be welded, continuous internal and intermittent
or continuous external.

. When bolting the mating flange, it is good practice t use a sealant such as
Permatex, Silastic or similar material between the flanges to prevent leakage
of fine particle size products. A thin, approximately 1/8Ah gasket of resilient
material may be used in place of a sealant. Sealant by others.

. After installing the completely assembled Bin Activator and tightening all
bolts, run the unit empty for approximately ten minutes. Then recheck the
suspension arm bolts, vibrating mounting bolts and sleeve clamps for
tightness. Suspension arm bolts are Grade 5 and must be torqued to 466
foot pounds; vibrator mounting bolts as follows:

3/ 8Ah BOLT.....GRADE 5 .....ccoeevrrrrerennnn. 35 FOOT POUNDS
1/ 2Rh BOLT.....GRADE 5 ......ccccevvrreen, 125 FOOT POUNDS
5/ 8Rh BOLT.....GRADE 5 .......ceerererrene 160 FOOT POUNDS
3/ 4Ah BOLT.....GRADE 8 ........cceeveuenee. 310 FOOT POUNDS
7 / 8Ah BOLT.....GRADE 8 .......cc0cerveuenee. 473 FOOT POUNDS
1Ah BOLT........... GRADE 8........covvvvvnnnnnnn 540 FOOT POUNDS

. Metalfab 10 foot and 12 foot diameter Bin Activators and special units are
shipped unassembled, in some cases the mounting flange is split in half for
shipping purposes.



8. When installing units not completely assembled, the correct procedure is to
completely assemble the unit at grade with the following procedure:

A. Stand or support the Bin Activator in a level position (discharge outlet
facing down).

B. If applicable, join the two (2) halves of the upper mounting flange and
tighten securely or weld.

C. If not already in position, place the flexible sleeve and two (2) complete
sleeve clamps on the Bin Activator******|eave clamps loose.

D. Position the assembled mounting flange on the Bin Activator.

E. Install all suspension arms, insert high strength bolts in upper and lower
holes and snug up each elastic stop nut and bolt. After all nut bolts are
installed snug, tighten to the correct torque specifications.

F. Check placement of the flexible sleeve to mounting flange and Bin
Activator. A sealant material such as Silastic or Permatex may be used
between the sleeve and metal surfaces.

G. Position the upper and lower sleeve clamps close to the beaded edge of
the flexible sleeve. After seating and adjusting clamps, tighten both
securely.

Note: When tightening the clamps, be sure to support the
far side tube with vise grip pliers when turning nut.
Failure to do so, may cause a twisting action on
strapping which may lead to damage of clamp.

9. Run the unit as noted previously and tighten bolts as required, including
sleeve clamps.

Vibrator Installation

1. This unit imparts vibration to the Bin Activator. It must be securely bolted to
the unit (torque mounting bolts according to previous instructions), and all
bolts must be retightened after the first ten minutes of operation and again
during the second day of operation. All nuts and bolts, especially vibrator
mounting bolts, should be retightened every three (3) months or more
frequently depending on the amount of usage.



Because the Bin Activator and the motor vibrate, the electrical connections
must be made with flexible lead. Braided neoprene covered cable is
recommended.

Refer to wiring diagram in motor conduit box for wiring instructions.

Vibrator Force Adjustment

Warning: Vibrator must be electrically locked-out before any
adjustment or maintenance can be performed.

1.

The centrifugal force setting of the vibrator is set at the factory for the
minimum force level that will produce flow of product. If flow is not
instantaneous or continuous, it may be necessary to increase the centrifugal
force. To do so, the following procedure should be followed:

1) Remove the bolts of both the upper and lower end covers.
2) Remove end covers exposing the four (4) eccentric weights.

Note: The (2) OUTER weights on the INVICTA Explosion Proof
and the METALFAB TENV Vibrators are the weights to be
adjusted. The (2) INNER weights on the INVICTA TENV
Vibrators are the weights to be adjusted.

To increase the force setting, loosen the clamping bolt on the two (2) weights
that will be adjusted. (See note above).

Refer to the applicable vibrator operation and maintenance instructions for
force settings and technical information.

As the centerline of the adjusted weights approach the centerline of the fixed
weights, the centrifugal force is increased. When the weights centerline is
opposed, the centrifugal force decreases. If the centerlines of all four (4)
weights are completely aligned, you will develop the maximum force available
for that size vibrator.

Regardless of which vibrator you have, when you have completed your force
adjustment, the OUTER weights should be in line with each other and the
INNER weights should be in line with each other. ANY OTHER
ARRANGEMENT WILL RESULT IN A MOTION THAT CAN DAMAGE THE
VIBRATOR AND BE VERY DETRIMENTAL TO THE APPLICATION, WELDS OF
THE BIN ACTIVATOR AND SUPPORT STRUCTURES.

Assemble the unit by reversing the procedure outline as above.

15



Note: Bin Activator vibrator should be electrically interlocked
with down stream feed devices, i.e., when screw, belt,
rotary, etc. feeder stops _ vibrator should also stop.

Full Load and Starting Current

See Vibrator Instruction Manual and Motor Nameplate Data.

Secondary Baffle

. The secondary baffle has been positioned by Metalfab engineering for your
application requirements. ItAfs position will allow for the proper flow of
product through the Bin Activator outlet.

. The position of the secondary baffle is maintained by an Esna type lock nut.
The secondary baffle can be repositioned vertically by using a deep socket
type wrench to loosen the lock nut, thereby, allowing the secondary baffle to
be turned, possibly by hand, on the threaded section of the extended rod, to
a higher or lower position. Since the secondary baffle is located near the
outlet, it is easily accessible from the outlet.

. If flow problems occur, the secondary baffle could be repositioned to help
eliminate the problem. Before making any adjustments, it is advisable to
check with Metalfab engineering for advise as to what new position might
be helpful.

Maintenance Instructions

. Vibrator Lubrication

The vibrators are lubricated as supplied. The lubrication is good for 2,000 to
5,000 hours. See vibrator instructions.

. Flexible Sleeve

Aside from checking the clamp tightness, there is no maintenance required on
the sleeve. Periodic visual checks should be made to see if there is damage
caused by chemical attach or mechanical damage to the elastomer.

Note: Standard sleeve is Neoprene with a maximum
temperature rating of 210A3F. Optional sleeves are NORDEL with a
maximum temperature rating of 325A3F and VITON with a
maximum temperature rating of 400A&F.

16



WARNING: Because of the elastomeric seals required on vibrated
equipment, the Bin Activator WILL NOT CONTAIN A FIRE OR
EXPLOSION. If afire is in the Bin, THE AREA SHOULD BE

EVACUATED AND AVOIDED!

3. Isolators

The isolators should give years of use baring chemical attack or severe
overloading.

WHEN INQUIRING ABOUT ANY BIN ACTIVATOR, ALWAYS REFER TO

THE SERIAL NUMBER STAMPED ON THE METALFAB NAMEPLATE.

Metalfab Service

Metalfab, Inc.
Prices Switch Road
P.O. Box 9
Vernon, NJ 07462
Phone (973) 764-2000
Fax (973) 764-0272
Email: metalfab@metalfabinc.com

17



Italvibras USA

Industrial Electric Vibrators

Model MVSI

Operator’s Manual

italvibras

rai
USA



Table of Contents

Section Title Page
Tables and Figures Index .............. ... .iiiiiiiint, Below
Introduction ........ ...t i i i 1
Installation Design Tips .. ...ccvvii ittt inenne 2
Force Output Adjustment ............... .. i, 11
Lubrication requirements ............ ...ttt 13
Electric Vibrator Repair & Maintenance ........................ 15
Appendix

Electric Vibrator Item Numbers .............. ..., Al
Electric Vibrator Torque Requirements ........................ A2
Electric Vibrator Dimensions .............coviiiiiiiiinnian., A3
Electric Vibrator Parts List Diagrams ........................ A4-6

Figures

Figure # Page
1  Electric Vibrator Mounting Examples ....................... 2
2 Safety Cable Installation ................cociiiiiiiiiin... 3
3  Mounting Bolt Torque Sequence ....................co..... 4
4 WiringDiagrams .........coiiiiiiiiiiiiiiiiiiiiiiiiiiae 5
5 Distance BetweenFlats ............... ...l 7
6  Proper Wiring Arrangement/Positioning .................... 7
7  Terminal Block Hardware Installation ...................... 8
8 Wiring Block Assembly ............. .o it 8
9 Ground Bonding Screw .......... ... ittt 10
10 Eccentric Weight Adjust ............ ... o i, 11
11 Setting Sets of Eccentric Weights to Mirror Images .......... 11

Tables

Table Page
I  Mounting Bolt & Torque Requirements ..................... 4
II  Wiring Diagram Identification .......................ooit 6
III CordGripChart.............iiiiiiiiiiiiiiiiiii i 6
IV Lubrication Schedule for Each Bearing .................. 13-14
V  Vibrator Item Number By Frame ........................ Al1-2
VI Vibrator Nut & Screw Torque Requirements ............... A2
VII Vibrator Dimensions By Frame ...................... .. ... A2

© 2011 Italvibras USA  All rights reserved. All materials subject to change.  3/11



Introduction

Italvibras USA industrial electric vibrators have been designed and manufactured in accordance
with the most exacting international industrial standards and requirements. Italvibras USA
industrial electric vibrators are designed for long life at continuous duty and maximum force
output. The electric vibrators are suitable for operation in ambient from -30°C to 40°C (operation
outside of this range needs engineering consideration).

Italvibras USA industrial electric vibrators have been evaluated for installation throughout the
world. Standard ratings include CSA (Canadian Standards Association) Approval, the CE
(European Directive) Mark, EX Approval for Zone 21 (ATEX 112D tD A21 IP66), Russian GOST
Mark and IECEx Approval (II2D tD A21 IP66). Check the electric vibrator nameplate for the
exact ratings and Approvals for the specific Model.

The electric vibrator can be referred to by its Model or Type designation or by its Item number.
The vibrator Model or Type designations referred to in this manual are as follows:

MVSI - Continuous duty industrial electric vibrator, single or three phase.

The electric vibrator may optionally be CSA Approved for Class I, Division 2, Group A, B, C and
D hazardous locations, or it may be marked as being suitable for Class II, Division 2, Group F
and G hazardous locations. Applications and installations requiring Division 1 equipment shall
use Italvibras” CDX explosion-proof and dust-ignition-proof industrial electric vibrators.

General Safety requirements

Read this entire manual before proceeding. Compliance with all company, local and
OSHA regulations is essential. Any electrical work must be done in accordance with all
applicable local and national codes and must be performed only by qualified, licensed and
authorized personnel. Always follow lockout and tag out procedures and requirements and
always wear ear protection when in close proximity to operating vibratory equipment.
Comprehensive adherence to these documents at a minimum is required — The National
Electrical Code NFPA 70, ANSI z244.1 the American National Standard for Personnel Protection
— Lockout/Tag out of Energy Sources — Minimum Safety Requirements, CFR 29 Part 1910 —
Control of Hazardous Energy Sources (Lockout/Tag out) Final Rule and CFR 29 Part 1910.15
Occupational Noise Exposure.

Storage

Storage of the electric vibrator should be in an ambient not less than 5°C with a relative
humidity not more than 60%. If the vibrator has been stored for longer than two years, the
vibrator should be evaluated by authorized and trained personnel to ensure that the grease is
intact, that there is no bearing damage such as brinelling and that the ground insulation is
sound and not damaged from condensation.



Installation

Before installing the vibrator, make sure that you have everything that you will need and that
there is no shipping damage. Any product damage should be reported to the delivery service
immediately. Standard metric hand tools will be needed. Carefully handle the electric vibrator.
Dropping or impacting the electric vibrator may damage the bearings.

Welding — Never weld on a bin, hopper or machine with the electric vibrator mounted to it
since the welding may damage the vibrator bearings or electrical circuits. When you do weld,
especially in an enclosed area, make sure that the area is known to be nonhazardous and that
there are no flammable or explosive levels of gases, vapors or dusts.

Mounting Surface — The object of vibration on bins and hoppers is to transmit vibration energy
through the structure to the material within. The mounting surface must be rigid and strong for
this transfer of energy to take place. The mounting surface must also be clean, flat (0.010 in.
across mounting feet maximum), free of paint and have a minimum thickness equal to the
major diameter of the mounting bolt. Also make sure that the electric vibrator feet are clean
and free of debris.

Mounting Plate

The mounting plate should be at least the overall size of the electric vibrator feet. It should be
located on the bin and hopper wall at a height of % to 1/3 of the sloped wall height. The
mounting plate or bracket should extend at least % the length of the sloped wall. Reference
Figure 1. If a second electric vibrator is to be installed to the bin or hopper, install it at a height
of % of the sloped wall height and 180° from the first vibrator. Weld the mounting plate or
bracket to the structure wall with skip welds that are 3 in. long then skip 2 in. then 3 in. long
weld, etc. Do not weld at corners of mounting plate within 1 in. of the corner.

-
-
- 1st Vibrator (V1) Mounting Range
- (1/4 to 1/3 Sloped Ht.)
\ 2nd Vibrator (V2) Mounting
Total Sloped Ht. (172 Sloped Ht.) @
-
-
-
-

Figure 1. Mounting Examples




22

Safety Cable

Always install a safety cable metal rope from the electric vibrator to a reliable support should
the vibrator become free from its mount and fall more than 6 in. The metal rope should be taut
and positioned above the electric vibrator. Reference Figure 2.

Figure 2. Safety Cable Installation

Mounting Kits

Mounting kits are available from Italvibras USA for frame sizes 00, 01, 10, 20, 30, 40 and 50.
The mounting kits include a channel mount with integral mounting plate, mounting screws
and washers and safety cable kit. Contact Italvibras USA by phone at 815-872-1350.



Mounting Hardware & Torque

Always use new bolts, nuts and compression washers. The bolts should be Grade 5 or 8
(equivalent international designation is 8.8 and 12.9, respectively). Grade 5 bolts are suitable
for a majority of applications. Do not use split lock washers. Use only compression washers.
Table I offers suggested mounting bolt torque values. Always check with the bolt manufacturer
for recommended torque values. Torque the mounting bolts in the proper sequence as shown
in figure 3 so as not to damage casting. After operating vibrator for 15 minutes, disconnect,
lockout/ tag out, and torque the mounting bolts a second time. Periodically check the mounting
bolt torque thereafter.

Table I. Mounting Bolts & Torque Requirements

4 Bolts

6 Bolts

Figure 3. Torque Sequence

British Metric
Frame Size Bolt Size Dry Torque Grade 5 Bolt Size Dry Torque Grade 8.8

00, 01 5/16 in-18 NC 16.5 M8 2.3

10, 20 1/2in-13 NC 58 M12 8
30, 33, 35,40, 50 5/8 in-11 NC 137 M16 19
60 3/4in -10 NC 288 M20 38

70 7/8in -9 NC 430 M24 71

80 1in-8 NC 645 M24 71
90,|95 1in-8 NC 645 M27 89
97 1-3/8 in-8 NC 1370 M36 190
100, 105, 110 1-5/8 in-8 NC 2090 M42 290

3—» «— 6

8 Bolts
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Wiring Electric Vibrator

It is mandatory to comply with the National Electrical Code, NFPA 70, and all applicable local
codes. Identify which wiring diagram is applicable by referencing the Diagram designation on the
nameplate or by referring to Table II. Remove the four screws with washers securing the wiring
box cover along with the foam rubber block and set aside. Identify the wiring diagram by

referencing the predetermined Diagram noted on the wiring diagram found within the wiring box
or by referring to the Diagrams shown in Figure 4.

Diagram 1A Diagram 1E

Rotation in one direction Rotation in opposite direction Rotation in one direction Rotation in opposite direction
— \%2 82 92 W2 U2\9
— l 2
Ut vi wi
o o o V1 (W1
< < A S Ut o |o .
8lx 8x | g5 g8
3 cord 5 cord & .L @
4-wire 4-wire cord cord
4-wire 4-wire
G| L1|L2|T1| T2 T3
G[L1J2[ TiT2[T3 [LiL2] Ti[T2] G[L[L2][T1[T2[T3] G[L[L2[T1[T2[ T3
A A A A
A A A A
T |Z | T |Z power supply = z
S |2 power supply g |2 Y15V 60tz T |5 I |@ power supply
5 115V, 60Hz 5 = PR|E Boner Ssibply 2 |5 115V, 60Hz
8-wire cord S-wire cord 3-wire cord 3-wire cord
Diagram 2A Diagram 2C
DIAGRAM 2A 60 HZ DIAGRAM 2C
A Low Voltage Y High Voltage \I/ Y
460 V
i
°
=
>
<4
NN o
3-phase 3-phase
Ground 3-phase Ground 3-phase
power supply power supply power supply power supply

Diagram 5A Diagram 5B

DIAGRAM 5A 60 HZ DIAGRAM 5B
A Low Voltage Y High Voltage
Thermistor Thermistor 460 V
34 Cmm—— h
W2 U2 V2 Thermistor
URAl 1
3-phase 3-phase
3-phase _ohase power supply power supply
T power supply = power supply g g
=1 To control =1 To control o <]
2 < 5 To control 5 To control
O] module 0] module © module © module

Figure 4. Wiring Diagrams
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Wiring Electric Vibrator Cont.

Table II. Wiring Diagram Identification

00 through 01, single-phase, 3600 rpm Diagram 1A

10 through 30, single phase, 3600 rpm Diagram 1E

00 through 60, three-phase,1200,1800 & 3600 rpm; MVSI 9-590; & Diagram 2A
575-volt 900 rpm

40 through 60, three-phase, 900 rpm except 575V Diagram 2C

70 through 110, three-phase, 1?82] 1800 & 3600 rpm; & 575V 900 Diagram 5A

70 through 110, three-phase, 900 rpm except 575V Diagram 5B

Select a cord type that has a voltage rating not less than the power supply voltage, that has a
minimum temperature rating of 105°C, and that has an overall jacket diameter within the range
specified in Table III. This table also details the cord provided by the factory for reference. We
recommend Coleman black portable cord SEOOW Seoprene rated 600 V and 105°C. Coleman
Cable Inc. can be reached by phone at 847-672-2300 or at www.colemancable.com. Italvibras
USA also stocks the Coleman cable.

Table III. Cord Grip Chart

Size Suitable Cord Cord Provided By Factory
Frame Size Item No. |Diameter Range, - -
mm x 1.5 mm Size Nominal Distance Between
Diameter, in. Flats, in.

00, 01, 10 M20 511596 6.5-12 16/4 0.42 1/16 to 1/8

20-70 M25 511597 9-16 14/4 0.575 1/16 to 1/8

80-95 M32 511598 13-21 10/4 0.705 1/16 to 1/8

97-110 M32 511598 13-21 8/4 0.807 3/32 to 5/32
Thermistor

- M20 511596 6.5-12 16/3 0.39 1/16 to 1/8
Circuit Cord

When wiring the electric vibrator, leave enough slack in the cord so that the cord does not become
taut during operation causing stress on the connections. It is always best to position the cord down
so that should there be any moisture present the moisture would tend to run down instead of into
the vibrator wiring box.

Trim the cord by removing the jacket exposing the conductors and ground wire for approx. 6 in.
Be careful not to cut the conductor or ground wire insulation. Loosen the compression nut from
the cord fitting assembled to the side wall of the wiring box on the electric vibrator. Position the
compression nut on the cord and insert the cord through the opening in the side wall of the wiring
compartment. Position the jacket of the cord approx. ¥2in beyond the inside wall of the wiring box
wall and secure the compression nut by threading it to a position equal to the “Distance Between
Flats” noted in Table III. Reference figure 5. which pictorially defines “Distance Between Flats”



Wiring Electric Vibrator Cont.

Distance Between Flats
_>

‘ < Compression Nut

Figure 5. Distance Between Flats

Trim the conductors within the wiring box leaving plenty of slack. Next, strip the conductor
insulation for 1/4 in. to 3/8 in. Crimp on closed loop wire connectors. Use only the intended
crimping tool as designated by the wire connector manufacturer. The conductors should be
neatly arranged on the floor of the wiring box. The wires should not cross over each other. See
figure 6.

Figure 6. Proper Wiring Arrangement/Positioning

Secure the wire connectors and the shorting bars to the terminal block in the positions shown
on the wiring diagram using the hardware provided. It is essential that the hardware be
positioned as shown in Figure 7.

Note that the closed loop wire connectors provided on the power supply cord are positioned
between the two flat washers. A drop or two of thread sealant such as Locktite is recommended.
Do not use permanent thread sealant because the terminal block will be damaged should you
wish to remove and replace the power supply cord. The terminal block nuts should not be over
tightened since the possibility of damaging the plastic insulating body is high. Reference table
VI in the Appendix for torque values. Make the connections hand-tight followed by a % turn
but never put a ratchet on these nuts.
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Wiring Electric Vibrator Cont.

\ LS
,’ g \

Figure 7. Terminal Block Hardware Installation

For wiring diagrams 1A, 1E, 2A and 2C (Fig.4), reinstall the rubber block over the power supply
conductors and install the wiring box cover being careful not to pinch the O-ring. Screw torque
is specified in the Appendix. See figure 8.

Figure 8. Wiring Block Assembly

For wiring diagrams 5A and 5B, you will note that there is a small 2-pole terminal block in the
wiring box. This is the thermistor circuit. Proceed to Thermistor Wiring.
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Thermistor Wiring

Electric vibrators with Diagram 5A and 5B have thermistor circuits installed in the winding.
These devices are intended to protect the winding from over-temperature. Connect the
thermistors to the motor starter using a thermistor control module such as Siemens 3RN1012-
1CKO00. Never apply line voltage to the thermistor circuit. It is a low voltage +/- 5V dc circuit.
The thermistor control module is connected to the motor starter control circuit which commonly
operates at 120 Vac. Follow the wiring diagram provided with the thermistor control module.

The thermistors are our Item No. 0539503 and are rated 130°C. There are three PTC thermistors
wired in series that are installed in the vibrator winding and connected to blue or grey leads.
These leads are secured to the small 2-pole terminal block mounted in the wiring box.

To assemble the thermistor cord, remove the threaded metal plug assembled in the side wall of
the wiring box and install a M20 cord grip (our Item No. 0511596). Select a cord type that has
a voltage rating not less than the power supply voltage, that has a minimum temperature rating
of 105°C, and that has an overall jacket diameter within the range specified in Table III. This
table also details the cord provided by the factory for reference. We recommend Coleman black
portable cord SEOOW Seoprene rated 600 V and 105°C. Coleman Cable Inc. can be reached by
phone at 847-672-2300 or at www.colemancable.com. Italvibras USA also stocks the Coleman
cable.

Trim the cord by removing the jacket exposing the conductors for approx. 6 in. Be careful not
to cut the conductor wire insulation. Loosen the compression nut from the cord fitting
assembled to the side wall of the wiring box on the electric vibrator. Position the compression
nut on the cord and insert the cord through the opening in the side wall of the wiring
compartment. Position the jacket of the cord approx. %2 in beyond the inside wall of the wiring
box wall and secure the compression nut by threading it to a position equal to the “Distance
Between Flats” noted in Table III. Reference figure 5 which pictorially defines “Distance
Between Flats”.

Trim the conductors within the wiring box leaving plenty of slack. Next, strip the conductor
insulation for % in. to 3/8 in. The conductors should be neatly arranged on the floor of the
wiring box. The wires should not cross over each other. Secure the wires to the 2-pole terminal
block by tightening the compression screws. Reinstall the rubber block over the power supply
and thermistor circuit conductors and install the wiring box cover being careful not to pinch the
O-ring. Screw torque is specified in the Appendix. Reference figure 8.

Grounding & Bonding

The electric vibrator must be grounded using the ground wire
provided in the cord. The ground wire shall be connected to a —

closed loop wire connector which is then connected to the ground |
terminal located within the wiring box (See figure 6). The ground
terminal is identified by the international symbol. GROUND

It may be necessary to bond the electric vibrator to ground using the external ground screw
as shown in figure 9. The external ground terminal is identified by the international symbol.
Use a wire size no smaller than the internal ground wire.



Grounding & Bonding Cont.

Figure 9. Ground Bonding Screw

Overload, Short-Circuit & Ground-Fault Protection

In the USA, The National Electrical Code, NFPA 70, and all applicable local codes, govern how
to properly size, select and install overload protection (sometimes called heaters) and short-
circuit and ground-fault protection (fuses or circuit breakers). Proper selection and installation
of these devices is required and essential for not only protection of the electric vibrator and the
power supply circuit but also for protection of personnel.

If the overload or short-circuit and ground fault protection operate, have qualified personnel
locate and fix the problem before resetting.

When operating two electric vibrators, the vibrators should be controlled with a single motor
starter that has overload protection dedicated to each electric vibrator. The overloads shall be
electrically interlocked such that should there be a fault with one electric vibrator, both electric
vibrators will be de-energized.

Variable Frequency Inverter

The electric vibrators may be supplied with a variable frequency inverter. Never operate the
vibrators above the maximum frequency noted on the nameplate. If operating two vibrators,
use one variable frequency inverter along with overload protection dedicated to each electric
vibrator. The overloads shall be electrically interlocked such that should there be a fault with
one electric vibrator, both electric vibrators will be de-energized.

The nameplate current should never be exceeded throughout the entire frequency range.
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Eccentric Weight Adjustment

The eccentric weights may be adjusted to produce the desired centrifugal force output. It is
always best to operate the electric vibrator at the lowest weight setting that produces the desired
result. This will result in lower energy expense and extend the bearing life. The factory setting
is 50% which would result in 50% of the centrifugal force noted on the nameplate. To adjust the
force output, lockout/tag out the electric vibrator. Remove each weight cover and set it and the
screws, washers and O-rings aside. The outer adjustable weight clamping screw or the shaft nut
may be loosened and then the adjustable weights may be rotated to the desired position.
Reference Figure 10.

Figure 10. Eccentric Weight Adjust.

The eccentric weights must be adjusted to mirror images of each other at the same setting
number as shown in Figure 11.

Figure 11. Setting Sets of Eccentric Weights to Mirror Images

Properly torque the clamping screw or shaft nut to secure the weights in position. Torque values
are outlined in the Appendix. Reinstall the weight covers making sure not to pinch the O-rings.

11
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Eccentric Weight Adjustment Cont.

Check shaft rotation before replacing weight covers. Start vibrator for 1 second, stop and
lockout/tag out. Observe direction of rotation. If desired to reverse the direction of rotation,
switch two of the three power supply leads in the wiring box or at the motor starter for 3-phase
electric vibrators. For 1-phase electric vibrators, refer to the wiring diagram for changing the
direction of shaft rotation.

Replace weight covers using screws and washers being careful not to pinch the O-rings. The
screw torque is outlined in the Appendix. Never operate the electric vibrator without weight
covers in place. They provide a degree of protection for the bearings and a shield for the rotating
eccentric weights. Always replace broken weight covers immediately. Do not operate electric
vibrator with weight covers removed or with damaged weight covers.

Starting Up

After making sure that the power supply voltage matches the voltage marked on the nameplate,
that the mounting bolts are properly secured, that all covers are in place and secured, and that
the motor starter is properly installed and adjusted, turn the electric vibrator on. Excessive
noise would indicate a problem but slight bearing noise is normal due to the type of bearing
used. After a few hours of operation, check each line current and verify that it does not exceed
nameplate current. If the line current exceeds the nameplate current, then the mount needs to
stiffened, the vibrator weights need to be reduced or the vibrator needs to be moved to a more
rigid location. Never operate the vibrator above nameplate current.

After the first 8 hours of operation, check the line current to make sure that it does not exceed
nameplate and check mounting bolt torque. See MOUNTING HARDWARE AND TORQUE.

12



Electric Vibrator Lubrication

All electric vibrators are lubricated at the factory. If there are no external grease fittings, then
the vibrator construction is lubricated for life. No grease ever need be added to these electric
vibrators. If external grease fittings are provided, then it is intended that the bearings be
periodically lubricated. The lubrication schedule is outlined in Table IV.

Table IV. Lubrication Schedule For Each Bearing

Lubricate every 2000 hours unless specified otherwise.

00 Frame 01 Frame 10 Frame 20 Frame 30 Frame 33 Frame
Model |Grease,g|] Model |Grease,g] Model |Grease,g| Model |Grease, g| Model |Grease,g] Model |Grease,g
S I 5 N I N P I )
o | o [ [ e [ | e [ o [ | e [d]
oo | e | oo | e | fmeo | Ufe | iebome | it
mao | e [amo | e | v | U
Y I
B
35 Frame 40 Frame 50 Frame 60 Frame 70 Frame 80 Frame
Model |Grease,g|] Model |Grease,g] Model |Grease,g| Model |Grease,g| Model |Grease,g| Model |Grease,g
womn | 7 |meo | @ |amm| | amo| 10 |abeso| 2 [iedon]| #
wzso | 7 |izheeo | e |abasa | U fimesmo| 19 |abeuo]| % |ietaae]
e | Ute | e | U | amoo| 8 | 230 | U || 3 | oemo|
ko | Lie swaoto | 6 | Damo | tre |ewm| 2 ||
daip | e wae | 1® | o | U e | % [iane|
a0 | i waso | 16 | oao | e | ipsosa| 8 | osemn | ®
o | Lie e | 1 | ad0 |
D | e auen | 18
o200 | e

* - Lubricate Every 750 Hours
** - Lubricate Every 200 Hours
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Table IV. Lubrication Schedule For Each Bearing Cont.

Lubricate every 2000 hours unless specified otherwise.

95 Frame 97 Frame 100 Frame 105 Frame 110 Frame
Model |Grease, g| Model |Grease,g] Model ]Grease,g|] Model |Grease, g| Model |Grease,g| Model |Grease,g
o | 27 |aaoo| 2 ietwon| 0 |iaosoo] % [i2%oo| 150 |i2dmom| 20
o] © feveo] 0 [i2eo] 0 [ewmeo| 0 |obmo| 8 |28 T
o] 0 fivee] o] [2%ew| 120 |iodm| 8 | oo | 220
o] ® [ o] 0 [ oo | 0 | oo | 5 || ™
i) IO [P B P IR o0 | 180
20| 60 oo | 80
somo | 9 oo | 9
oo | 60

120 Frame * - Lubricate Every 750 Hours

*¥* _ Lubricate Every 200 Hours

Model | Grease, g

VS|

12-67000 | 260
VS|

9-67100 | 260

The lubrication frequency is every 2000 hours of operation unless specified otherwise in the
table. There is an exception - 3600 rpm electric vibrators operating continuously or for long
periods of time should be lubricated in % the time specified using % the grease volume
specified. For all other vibrators, follow the table except when the operating temperature
exceeds 90°C. If the operating temperature exceeds 90°C, reduce the lubrication frequency and
lubrication volume by 50% for every 10°C increment above 90°C. If the electric vibrator
operating temperature exceeds 100°C, contact Italvibras USA by phone at 815-872-1350. The
electric vibrator should never operate above 120°C.

When adding grease through the grease fitting, make sure to clean the fitting so as not to
introduce dirt into the bearing. Add the specified amount of grease. Experiment with your
grease gun to determine how many grams are introduced with each pump. Never over-grease
a bearing since this will damage the bearing and cause high operating temperature.

Always use the correct grease. Never mix greases. Use Kluber NBU 15 grease in all MVSI 36
electric vibrators. All other electric vibrators are lubricated with Kluber NBU 8EP grease. Kluber
grease may be purchased direct from Kluber Lubrication by calling 800-447-2238. Italvibras
USA also stocks the Kluber grease.

14
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Electric Vibrator Repair

If the electric vibrator needs repair, contact Italvibras USA at 815-872-1350 for instructions. Most
electric motor repair shops are not trained to repair our industrial electric vibrators. We
recommend that they be returned to the service center located in Princeton, IL. Attempting to
repair the electric vibrator or replace the bearings will void the warranty.

Electric Vibrator Maintenance

Every quarter, we recommend a thorough inspection of the electric vibrator. After lockout/tag

out, do the following;:

1.) Inspect the cord for any visible damage or wear. Replace the cord if there are any
signs of damage or wear. This holds true for both the power supply cord and the
thermistor circuit cord.

2.) Remove the wiring box cover and inspect for any foreign matter or liquid.
Vacuum any foreign matter. If wet, remove electric vibrator from service and
have the ground insulation tested by a trained, qualified and licensed technician.

3.) Before replacing the wiring box cover, make sure the electrical connections are
tight (do not over-tighten) and inspect the cover O-ring and rubber compression
block. If the O-ring or rubber compression block is damaged or if they have lost
their compression set, replace them.

4.) Remove each weight cover and inspect for foreign matter. Vacuum if necessary.
Replace O-rings if they are damaged or if they have lost their compression set.

5.) Check the mounting bolt torque.
6.) Replace any broken parts.

15



Appendix

Electric Vibrator Item Numbers

The table below outlines a list of electric vibrator Model/ Type designations next to their
respective Item No. The information is sorted by frame size. Please reference the Model/ Type
designation and Item No. when ordering electric vibrators or their parts.

Table V. Vibrator Item Numbers By Frame

00 Frame 01 Frame 10 Frame 20 Frame 30 Frame 33 Frame
Model | Item No.| Model | Item No.| Model | Item No.| Model | Iltem No.| Model | Item No.| Model | Item No.
MVSI MVSI MVSI MVSI MVSI MVSI
a6330 | 800311 | 30 | 690312 | sgeeo | 699313 | ago0s0 | 600314 | aeoigso | 600381 | 550900 | 600491
MVSI MVSI MVSI MVSI MVSI MVSI
15100 | 697340 | ygiag | 607341 | qgiaan | 601367 | apispo | 690366 | 1gi1ga0 | 697408 | sg.3500 | 600504
MVSI MVSI MVSI MVSI
1a050 | 601366 | o070 | 602296 | iggye | 691372 | 1gimmo | 607513
MVSI MVSI MVSI
12300 | 602297 | qgiiarg | 601373 | 15780 | 602314
MVSI MVSI
12580 | 602298 | gegy | 602575
MVSI
o340 | 602568
35 Frame 40 Frame 50 Frame 60 Frame 70 Frame 80 Frame

Model | Item No. | Model | Iltem No.| Model | Item No.] Model | Item No. | Model | Item No.| Model | Item No.

a0 | 600513 | igsrao | 801217 | psomg | 600502 | 435y | sonzzo | o'y | eooaro |4gfang | s0121t
inziso | 601524 | 13'hagg | 602380 | oglyigy | s0003 | 1g'gas | coizee | g | G00er | gfaang | Eoreer
12hise0 | 602403 abaono | 80757 | 12 | 80207 | gl | 60221 |1 oun | s02200
s | sozets s | soizer | S| eozsta | WS | eozier | MYSL | Gozees
120 | 602381 oo | ozzz0 | J8on | eozsis
129110 | 802282 apip | 80789
oo | soze10

A-1
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Electric Vibrator Item Numbers Cont.
Table V. Vibrator Item Numbers By Frame Cont.

90 Frame 95 Frame 97 Frame 100 Frame 105 Frame 110 Frame
Model | Item No. | Model | Item No.| Model | Iltem No.| Model |Item No.| Model | Item No.| Model | ltem No.
sano00 | 690276 | agnnn | 800201 | 1gnoron | 891204 | 1aosang | 601205 |2 %1cn0 | 602142 |42 mono | 02144
oo | 6017165 I18|\-q\§%|00 601165 | 1,700 | 502736 [1a3m00 | 601271 |+2hmo00 | 692143 | 12Be00o | B02273
121000 | 802138 | 12 en | 802002 |30t | 802137 |2 %8e00 | 602134 | 2mnoo | 692244 | olasono | B02873
1290300 | 802351 | 121300 | 02008 |1 omang | 802349 | oo | e02s8s | oo | 02871 | oleong | eozses
12amo0 | 802091 | oMo | 602827 | Mhgeno | 602227 o000 | 602872
121000 | 602362 oasgo | 60251
st | sozse2 st | szs70
OLI vt

120 Frame
Model | Item No.

] v
oring | ozses

Electric Vibrator Torque Requirements
Table VI. Vibrator Nut & Screw Torque Requirements

Cap Screws | ft/lb (kgm) Shaft Nuts | ft/lb (kgm) BT(‘)’;’:'SS:S ft/lb (kgm)
M6 7 M13x1 22 (3) M4 0.87 (0.12)
M8 165 (2.3) M15x1 36 (5) M5 145 (0.20)
M10 35 (4.8) M20x1 72 (10) M6 2.17 (0.30)
12 58 (8) M25x15 | 123 (17) G 270 (0.65)
14 95 (13) M30x15 | 246 (34) M10 9.80 (1.35)
16 137 (19) Ma5x15 | 360 (50)
18 195 (27)
M20 275 (38)
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|<— D—> 3G |<— N
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<
Foot Holes
Frame Size A B C D E F H 1 L M N
2G No.
00 8.31(211) 6.02 (153) 4.92 (125) 2.44-2.84 (62-72) 4.17 (106) 0.94(24) | 035(9) | 4 2.40 (61) 1.83 (47) 4.06 (103) 3.94 (100) 461 (117)
01 9.25 (235) 6.02 (153) 4.92 (125) 2.44-2.84 (62-72) 4.17 (106) 0.94 (24) 035(9) | 4 2.40 (61) 2.28 (58) 4.06 (103) 3.94 (100) 4.61(117)
10 11.83(301) | 7.05(179) 5.98 (152) 3.54 (90) 4.92 (125) 110(28) | 051(13) | 4 2.87 (73) 3.03(77) 5.00 (127) 5.04 (128) 5.55 (141)
20 13.54 (344) | 7.99 (203) 6.57 (167) 4.13 (105) 5.51 (140) 1.18(30) | 0.51(13) | 4 3.25 (83) 3.68 (94) 5.71 (145) 5.51 (140) 6.30 (160)
30 15.00 (381) | 8.27 (210) 8.07 (205) 4.72 (120) 6.69 (170) 1.77 (45) | 067 (17) | 4 3.60 (91) 3.46 (88) 6.61(168) 6.30 (160) 6.93 (176)
33 14.21 (361) 8.39 (213) 8.46 (215) 3.94 (100) 7.09 (180) 1.54 (39) 0.67(17) | 4 3.60 (91) 2.56 (65) 6.30 (160) 5.51 (140) 6.89 (175)
35 17.13(435) | 9.17 (233) 8.07 (205) 4.72 (120) 6.69 (170) 213(54) | 067(17) | 4 | 4.11(104) 463 (118) 7.36 (187) 6.38 (162) 7.99 (203)
40 19.69 (500) | 9.75 (248) 9.06 (230) 5.51 (140) 7.48 (190) 213(54) | 067(17) | 4 4.57 (116) 5.28 (134) 8.27 (210) 7.09 (180) 8.86 (225)
50 22.36 (568) | 9.69 (246) 9.06 (230) 5.51 (140) 7.48 (190) 213(54) | 0.67(17) | 4 4.57 (116) 6.61 (168) 8.27 (210) 7.09 (180) 8.86 (225)
60 2429 (617) | 10.94 (278) | 10.83 (275) 6.10 (155) 8.86 (225) 276(70) | 0.87(22) | 4 | 5.31(135) 6.97 (177) 9.37 (238) 8.07 (205) 9.96 (253)
70 26.22 (666) | 12.64(321) | 12.20 (310) 6.10 (155) 10.04 (255) | 3.03(77) | 0.93(24) | 4 | 6.18(157) 7.01(178) | 10.91(277) | 8.46(215) | 11.61(295)
80 28.74 (730) | 13.66(347) | 13.39 (340) 7.09 (180) 11.02(280) | 3.15(80) | 1.02(26) | 4 | 6.50 (165) 7.87(200) | 12.01(305) | 9.45(240) | 12.60 (320)
90 29.13(740) | 14.57 (370) | 15.35 (390) 7.87 (200) 12.60 (320) | 3.78(96) | 1.10(28) | 4 7.56 (192) 9.45 (240) 12.99 (330) | 10.63 (270) | 13.78 (350)
95 34.25(870) | 15.55(395) | 15.43 (392) 7.87 (200) 12.60 (320) | 4.13(105) | 1.10(28) | 4 | 7.56(192) | 10.04 (255) | 13.98(355) | 10.63 (270) | 14.76 (375)
97 39.45(1002) | 17.17 (436) | 18.11 (460) 4.92 (125) 14.96 (380) | 1.38(35) | 1.50(38) | 6 | 8.46(215) | 11.81(300) | 16.30 (414) | 12.60(320) | 17.52 (445)
100 42.13 (1070) | 17.87 (454) | 20.87 (530) 5.51 (140) 17.32 (440) | 1.50(38) | 1.73(44) | 6 | 9.06(230) | 11.02(280) | 17.64 (448) | 14.57 (370) | 18.39 (467)
105 44.09 (1120) | 20.71 (526) | 22.44 (570) 5.51 (140) 18.90 (480) | 1.61(41) | 1.77 (45) | 8 | 10.55(265) | 11.02(280) | 19.49 (495) | 20.08 (510) | 20.31 (516)
110 45.28 (1150) | 23.90 (607) | 24.02 (610) 5.51 (140) 2047 (520) | 1.50(38) | 1.77(45) | 8 | 11.69(297) | 11.71(297) | 21.34(542) | 21.85(555) | 22.91(582)

*Dimensions given are maximum for each frame size and will vary depending on the rpm of the vibrator.

**105 and 110 frame vibrators have 8 mounting holes (not pictured).
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Part# - -Description

1 - -CASE

2 - -STATOR

3 - -BEARING FLANGE

4 - -SCREW

5 - -SCHNORR WASHER

6 - -0-RING

7 - -SHAFT

8 - -FLANGE ADAPTER

9 - -SHAFT WASHER

10 -BEARING

11 -BEARING COVER

12 -SHAFT SEAL

13 -SHFT KEY

14 -FIXED WEIGHT

15 -ADJUSTABLE WEIGHT
16 -SCREW

17 -SCHNORR WASHER
18 -BRASS WASHER

19 -WEIGHT ADJUSTMENT DISC
20 -EXTERNAL SNAP RING
21 -SHAFT NUT

22 -0-RING

23 -WEIGHT COVER

24 -SCREW

25 -SCHNORR WASHER
26 -TERMINAL BLOCK

27 -SCREW

28 -SCHNORR WASHER
29 -GROUND SCREW

30 -SCHNORR WASHER
31 -GROUND LABEL

32 -RUBBER COMPRESSION BLOCK
33 -0-RING

34 -WIRING BOX COVER
35 -SCREW

36 -SCHNORR WASHER
37 -CORD GRIP

38 -GREASE FITTING/PLUG
39 -LEAD PROTECTOR

40 -INTERNAL SNAP RING
41 -SCHNORR WASHER
42 -SHAFT SEAL

45 -FAN

46 -BEARING COVER

47 -SCREW

48 -SCHNORR WASHER
49 -THERMISTOR TERMINAL BLOCK
50 -SCREW

51 -ADAPTER SCREW

52 -PLUG

53 -SCREW

54 -SCHNORR WASHER
55 -SCHNORR WASHER
59 -SPACER

60 -SCREW

61 -WIRING BOX COVER
64 -SCREW

66 -GREASE SEAL RING

67 -SPLIT WEIGHT COVER
71 -SHAFT SEAL

75 -WEIGHT SPACER

38

Item Numbers;

00 Frame
600311
601340

01 Frame
600312
601341
601366

10 Frame
600313
601367
602296
602297

20 Frame
600314
600366
601372
601373
602298
602568

30 Frame
600381
601408
601513
602314
602575

33 Frame
600491
600504

35 Frame
600513
601524
602402
602403
602615
602616

13

18, 20, 21

16
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Part# - -Description

1 - -CASE

2 - -STATOR

3 - -BEARING FLANGE

4 - -SCREW

5 - -SCHNORR WASHER

6 - -0-RING

7 - -SHAFT

8 - -FLANGE ADAPTER

9 - -SHAFT WASHER

10 -BEARING

11 -BEARING COVER

12 -SHAFT SEAL

13 -SHFT KEY

14 -FIXED WEIGHT

15 -ADJUSTABLE WEIGHT
16 -SCREW

17 -SCHNORR WASHER
18 -BRASS WASHER

19 -WEIGHT ADJUSTMENT DISC
20 -EXTERNAL SNAP RING
21 -SHAFT NUT

22 -0-RING

23 -WEIGHT COVER

24 -SCREW

25 -SCHNORR WASHER
26 -TERMINAL BLOCK

27 -SCREW

28 -SCHNORR WASHER
29 -GROUND SCREW

30 -SCHNORR WASHER
31 -GROUND LABEL

32 -RUBBER COMPRESSION BLOCK
33 -0-RING

34 -WIRING BOX COVER
35 -SCREW

36 -SCHNORR WASHER
37 -CORD GRIP

38 -GREASE FITTING/PLUG
39 -LEAD PROTECTOR

40 -INTERNAL SNAP RING
41 -SCHNORR WASHER
42 -SHAFT SEAL

45 -FAN

46 -BEARING COVER

47 -SCREW

48 -SCHNORR WASHER
49 -THERMISTOR TERMINAL BLOCK
50 -SCREW

51 -ADAPTER SCREW

52 -PLUG

53 -SCREW

54 -SCHNORR WASHER
55 -SCHNORR WASHER
59 -SPACER

60 -SCREW

61 -WIRING BOX COVER
64 -SCREW

66 -GREASE SEAL RING

67 -SPLIT WEIGHT COVER
71 -SHAFT SEAL

75 -WEIGHT SPACER

39

Item Numbers;

40 Frame 60 Frame
601217 601220
602380 601268
602609 602406

50 Frame 602407
600502 602618
600503 602619
600256
600257
601219
601267
602381
602382

602610
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Part# - -Description

- -CASE

- -STATOR

- -BEARING FLANGE

- -SCREW

--SCHNORR WASHER

- -0-RING

- -SHAFT

- -FLANGE ADAPTER

- -SHAFT WASHER

10 -BEARING

11 -BEARING COVER

12 -SHAFT SEAL

13 -SHFT KEY

14 -FIXED WEIGHT

15 -ADJUSTABLE WEIGHT
16 -SCREW

17 -SCHNORR WASHER
18 -BRASS WASHER

19 -WEIGHT ADJUSTMENT DISC
20 -EXTERNAL SNAP RING
21 -SHAFT NUT

22 -0-RING

23 -WEIGHT COVER

24 -SCREW

25 -SCHNORR WASHER
26 -TERMINAL BLOCK

27 -SCREW

28 -SCHNORR WASHER
29 -GROUND SCREW

30 -SCHNORR WASHER
31 -GROUND LABEL

32 -RUBBER COMPRESSION BLOCK
33 -0-RING

34 -WIRING BOX COVER
35 -SCREW

36 -SCHNORR WASHER
37 -CORD GRIP

38 -GREASE FITTING/PLUG
39 -LEAD PROTECTOR

40 -INTERNAL SNAP RING
41 -SCHNORR WASHER
42 -SHAFT SEAL

45 -FAN

46 -BEARING COVER

47 -SCREW

48 -SCHNORR WASHER
49 -THERMISTOR TERMINAL BLOCK
50 -SCREW

51 -ADAPTER SCREW

52 -PLUG

53 -SCREW

54 -SCHNORR WASHER
55 -SCHNORR WASHER
59 -SPACER

60 -SCREW

61 -WIRING BOX COVER
64 -SCREW

66 -GREASE SEAL RING

67 -SPLIT WEIGHT COVER
71 -SHAFT SEAL

75 -WEIGHT SPACER

CONOATTRWN =

40

Item Numbers;

70 Frame
600470
600471
600472
601221
601269
602167
602230
602891

80 Frame
601211
601447
602154
602204
602350
602884
602515

24,25

90 Frame
600276
601165
602138
602351
602091
602352
602862
602826

95 Frame

600201
601166
602092
602093
602827
97 Frame
601204
602136
602137
602349
602227
602551
602870

19

\

100 Frame
601205
601271
602134
602863

105 Frame
602142
602143
602244
602871
602872

110 Frame
602144
602273
602873
602535

120 Frame
602336
602589

35, 36




Order Information

When ordering, please specify the following:

Vibrator Model

Series

Serial number

Voltage, frequency & number of phases

Part#/Description Quantity Required Part#/Description Quantity Required
1 CASE 32 RUBBER COMPRESSION BLOCK
2 STATOR 33 0-RING

3 BEARING FLANGE 34 WIRING BOX COVER

4 SCREW 35 SCREW

5 SCHNORR WASHER 36 SCHNORR WASHER

6 O0-RING 37 CORD GRIP

7 SHAFT 38 GREASE FITTING/PLUG
8 FLANGE ADAPTER 39 LEAD PROTECTOR

9 SHAFT WASHER 40 INTERNAL SNAP RING
10 BEARING 41 SCHNORR WASHER

11 BEARING COVER 42 SHAFT SEAL

12 SHAFT SEAL 45 FAN

13 SHFT KEY 46 BEARING COVER

14 FIXED WEIGHT 47 SCREW

15 ADJUSTABLE WEIGHT 48 SCHNORR WASHER

16 SCREW 49 THERMISTOR TERMINAL BLOCK
17 SCHNORR WASHER 50 SCREW

18 BRASS WASHER 51 ADAPTER SCREW

19 WEIGHT ADJUSTMENT DISC 52 PLUG

20 EXTERNAL SNAP RING 53 SCREW

21 SHAFT NUT 54 SCHNORR WASHER

22 0-RING 55 SCHNORR WASHER

23 WEIGHT COVER 59 SPACER

24 SCREW 60 SCREW

25 SCHNORR WASHER 61 WIRING BOX COVER
26 TERMINAL BLOCK 64 SCREW

27 SCREW 66 GREASE SEAL RING

28 SCHNORR WASHER 67 SPLIT WEIGHT COVER
29 GROUND SCREW 71 SHAFT SEAL

30 SCHNORR WASHER 75 WEIGHT SPACER

31 GROUND LABEL

Fax, Phone or E-Mail to:

italvibras

Italvibras USA

1940 Vans Way
Princeton, IL 61356
p.815-872-1350

f. 866-337-2693

Suingardai
g gusA parts@italvibrasusa.com

www.italvibrasusa.com

41
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Komline-Sanderson

12 Holland Av Peapack, NJ 07977-0257
908-234-1000 Fax: 908-234-9487
www.komline.com

OPERATION AND MAINTENANCE MANUAL

Title of Project:

Specification Number:
Specification Title:

Manufacturer:

General Contractor:

Subcontractor:

Supplier:

Lake County Public Works Department
Des Plaines River WRF
Phases 2B & 3 Improvements

11650G Paragraph 2.4 F

Detail Biosolids Thermal Drying System
Solids Storage Outlet Valves

Tags: FV-12-6-1, FV-12-9-1 & FV-12-12-12-1

PEBCO

Williams Brothers Construction, Inc.

Komline-Sanderson



2

lliiPEBCO EQUIPMENT MANUAL

225 North 4" Street
P.O. Box 7506
Paducah, KY 42001
(270) 442-1996

Fax (270) 442-5214

MANUAL: INSTALLATION, START-UP, MAINTENANCE

THIS MANUAL PREPARED FOR:
KOMLINE-SANDERSON
BOX 257
12 HOLLAND AVE
PEAPACK, NJ 07977

PROJECT:
LAKE COUNTY DES PLAINES RIVER
WRF
800 KRAUSE DRIVE
BUFFALO GROVE, IL 60089

PURCHASE ORDER NUMBER:
PO 85540

PEBCO®FILE #177214
EQUIPMENT: RSX-14-PA-FLD-CS-A4-NB-M
SOLIDS STORAGE OUTLET VALVES
TAG #S:

FV-12-6-1
FV-12-9-1

FV-12-12-1

PERSONNEL SHOULD READ THIS MANUAL IN ITS ENTIRETY AND BECOME FAMILIAR
WITH THE EQUIPMENT AND ITS COMPONENTS BEFORE ATTEMPTING OPERATION OR
MAINTENANCE.



O&M MANUAL SUBMITTAL CHECKLIST (Pagelof 5)

PROJECT NAME _Des Plaines River WRF

CONTRACT NO. _K-SJob D0493

CONTRACTOR Komline-Sanderson

EQUIPMENT/SYSTEM _Solids Storage Outlet Valves

SECTION NO. _11650H

MANUFACTURER/VENDOR PEBCO

FORMAT
Size: 8-1/2x1lor11x17
Paper: 20-pound minimum
Text: Printed data/nestly typed
Drawings: Standard size bound in text; in text-size labeled envelopes
Tabbed Section Dividers
Cover Labd!: Title
Project Name
Building/Structure ID
Equipment Name
Specification Section
Binders: Plastic Cover

J\5291\WORDPROC\SPECS\Bid Set\Div 01101730.docx 01730-10 January 6, 2015



O&M MANUAL SUBMITTAL CHECKLIST (Page2 of 5)

GENERAL CONTENTS

Not Page
Provided Applicable No.
- X
X 1,2
X 1,2
X 1
X
X 1,2
X |
X 1
- X _
X 8
X 2
X 1,2
X Varies
- X
o X o
- X _
X
X Varies
- X
X 11
X Varies
o X
X
X 1
X Varies
X Varies
X Varies
_ X
X 34

J\5291\WORDPROC\SPECS\Bid Set\Div 01\01730.docx 01730-11

One Specification Only
Title Page:

Title

Project title
Building/structure ID
Equipment name
Specification section number
Contractor ID

Subcontractor 1D

Purchase order data
Manufacturer ID
Service/parts supplier ID
Product List

Table of Contents

Tabbed Sections:

Pertinent data sheets
Annotated as needed

Text:

Pertinent to project
Annotated

Drawings:

Illustrate product and components
Control and flow diagrams
Specia Information:

Interrel ationships of equipment
and components
Instructions and procedures
Instructions organized in
Instructionsin logica
Glossary

Warranty, Bond, Service Contract

January 6, 2015



O&M MANUAL SUBMITTAL CHECKLIST (Page3of 5)

MANUAL FOR MATERIALS AND FINISHES

Not Page
Provided Applicable No.

X L Building Products:

X L Product data

X - Catalog number

X L Size

X L Composition

X L Color and texture designations

X - Care and Maintenance Instructions

X - Recommended cleaning agents
and methods

X L Cleaning precautions

X - Cleaning and maintenance schedule

X L Moisture Protection Products:

X - Product datalisting

X - Chemical composition

X - Installation details

X - I nspection recommendations

X - Maintenance and repair

X - Additional Data as Required

J\5291\WORDPROC\SPECS\Bid Set\Div 01101730.docx 01730-12 January 6, 2015



O&M MANUAL SUBMITTAL CHECKLIST (Page4 of 5)

MANUAL FOR EQUIPMENT AND SYSTEMS

Not Page
Provided Applicable No
X o
- X .
- X -
- X o
o X .
X o
X X o
X 44
X 11
X Varies
o X o
I X .
- X o
X o
o X o
o X o
o X .
X o
X - 23
X . Varies
X o Varies
X . Varies
X - Varies
X o 25
X . 25
X L 24
X - 9,24
X Varies
X
X o A1
X Varies
- X .
- X -
o X o
X

J\5291\WORDPROC\SPECS\Bid Set\Div 01101730.docx 01730-13

Description of Unit and Components:
Equipment functions

Normal operating characteristics
Limiting conditions

Performance curves

Engineering data

Test data

Replaceable partslist (with numbers)
P& 1D numbers

Operating Procedures:

Startup

Break-in

Routine/normal operation
Regulation and control

Stopping and shutdown
Emergency

Seasonal operation

Specia instructions

Maintenance Procedures:
Routine/normal instructions
Troubleshooting guide
Disassembly/reassembly/repair
Alignment/adjusting/balancing
Servicing and L ubrication:

List of lubricants

L ubrication schedule

Maintenance schedule

Safety Precautions/Features
Sequence of Operation of Controls
Assembly Drawings

Parts List and Illustrations:
Predicted life

Recommended spare parts list and prices
Control Diagrams/Schematics

Bill of Materias

January 6, 2015



O&M MANUAL SUBMITTAL CHECKLIST (Page5 of 5)

Not
Provided Applicable

i~

't

S

>

S

X
X
- X
X
X

J\5291\WORDPROC\SPECS\Bid Set\Div 01\01730.docx

01730-14

Completed Equipment Data Form
per Specification

Valves

Catalog Cuts and Tag Numbers
Maintenance Instructions
Panelboard Directories:

Electrical

Controls

Communications

Instrumentation Loops:
Diagrams

Components list each circuit/loop
Additional Data As Required

January 6, 2015



EQUIPMENT DATAFORM  (Page 1 of 3)

PROJECT NAME _Des Plains River WRF

CONTRACT NO. _K-S Job D0493

CONTRACTOR _Komline-Sanderson

EQUIPMENT NO. _FV-12-6-1, FV-12-9-1, FV-12-12-1

DESCRIPION Solids Storage Outlet Valves

LOCATION 800 Krause Drive, Buffalo Grove, IL 60089

MANUFACTURER __PEBCO

PURCHASED FROM_ PEBCO PURCHASE DATE _11/09/2015
VENDOR CRDER NO. PURCHASE PRICE_$5,941 each
LOCAL SUPPLIER PHONE _270-442-1996

ADDRESS
MODEL NO. RSX-14-PA-FLD-CS-A4-NB-M SHIPPING WT/UNIT _425 Ibs. each
NO. OF UNTS__ 3 SERIAL NOS. 22389

NAMEPLATE DATA

ELECTRIC MOTOR PUMP/HVAC UNIT DRIVE/REDUCER OTHER (1&C)
MANUFACTURER: MANUFACTURER: MANUFACTURER: MANUFACTURER:
N/A N/A N/A Honeywell
TYPE: [JAC [|IDC TYPE TYPE: [JGEAR TYPE Limit Sw
[V-BELT
HP SIZE [JCHAIN SIZE
[JVARID RIVE
RPM CAPACITY CAPACITY
SERVICE
VOLTAGE PRESSURE FACTOR RANGE
AMPERAGE ROTATION RATIO
PHASE IMPELLER:
SIZE

FRAME MATERIAL

J:\5291\WORDPROC\SPECS\Bid Set\Div 01\01730.docx O 1730'7 January 6, 2015



EQUIPMENT DATAFORM  (Page 2 of 3)

MAINTENANCE SUMMARY

EQUIPMENT NO. _FV-12-6-1, FV-12-9-1, FV-12-12-1

DESCRIPTION _Solids Storage Outlet Valves

MAINTENANCE OPERATION FREQUENCY

List briefly each maintenance operation List required frequery
required and refer to specific information of each maintenance
in Manufacturer's Maintenance Manual, if operation.

applicable. Refer by symbol to "Lubricant
List" for Lubrication Operation.

Check System Pressure Weekly
Drain Air Receiver (Manual Units Only) Weekly
Check Lubricator Weekly
Clean/Replace FRL Trio Filter Monthly
Check Drain (Automatic Units Only) Monthly
Check Cylinder Clevis Pins Monthly
Check for Dust Leakage Monthly
Lubricate Flange Bearings Monthly
Check/Clean Muffler Quarterly
Check for Frayed/Exposed Wiring Yearly
Inspect Mounting Bolts Yearly
Check Air Circuitry for Leakage Yearly

See also Section 4 of PEBCO O&M Manual

J:\5291\WORDPROC\SPECS\Bid Set\Div 01\01730.docx O 1730'8

January 6, 2015



EQUIPMENT DATAFORM  (Page 3 of 3)

LUBRICANT/RECOMMENDED SPARE PARTS LIST

EQUIPMENT NO. _FV-12-6-1, FV-12-9-1, FV-12-12-1

10

DESCRIPTION _Solids Storage Outlet Valves

LUBRICANT LIST

LUBRICANT TYPE RECOMMENDED

LUBRICANT

REFERENCE SYMBOL (MILITARY STANDARD) AND MANUFACTURER
List symbol in List general lubricant type List specifiddacant name,
"maintenance operation” viscosity and manufacturer

NLGI #2 Lithium Based Grease NLGI #2
RECOMMENDED SPARE PARTSLIST
UNIT

PART NO. DESCRIPTION UNIT QUANTITY COST

See Section 4 of PEBCO O&M Manual

NOTE: Identify parts provided by this Contract with twoeaisks.

ADDITIONAL DATA AND REMARKS

J\5291\WORDPROC\SPECS\Bid Set\Div 01\01730.docx 01730-9

January 6, 2015



24"
|
I

4 SPACES @ 5 5/8" = 22 1/2" SQUARE

b

|
I
14" SQUARE INLET
—o—

7" TYP.

i

14 1/8" 52" APPROX.
— 9/16” DIA. HOLE — REMOVABLE
(16) PLACES TOP DUST COVER DIRECTIONAL CONTROL VALVE,
4 WAY, 2 POSITION, 1 COIL,
J - NEMA 7 & 9, 1/4" NPT PORTS,
© —— —— —— —@-f (o ) ° )
|

L

) 120/1/60, HOSED TO CYLINDER
FOR FAILSAFE CLOSED,
1/2—14 NPT CONDUIT CONNECTION
TAG # FV—12—-6—1, FV=12-9-1, FV=12—-12—1

A-36 FRAME

—— LINEAR ACTUATOR, PNEUMATIC,

;
s

a
[ _%)_
o ¥ 4" BORE,
= : 3 NON—ADJUSTABLE CUSHIONS BOTH ENDS,
— | 1/2” NPT PORTS,
- | 80 PSIG OPERATING PRESSURE
Irgr - TAG # FV—12-6-1, FV=12-9—1, FV—12—12—1
-
19 —o— —— —o— —@-|‘_”_ N
12 LTAG # 75-12-6-1 L LIMIT SWITCH, SPDT, NEMA 7 & 9,
75-12-9—1 120/1/60,
24" FLANGE ALLOWANCE ZS-12—-12-1 1/2—14’NPT CONDUIT CONNECTIONS
| (2) REQ'D
TAG # ZS—12-6-1A
75-12-9—1A
75-12—12—1A
1/4” AR400 CLASS INLET )
THROAT LINERS, BOLTED-IN —— 1/4” AR400 CLASS BLADE
s CONTINUOUS 1/4” BLACK —
2 NEOPRENE SEAL 7 W
n
| — In:n n:nl
R L= = =
} 4) Pacss—f-O  'dibe |l o o o)
FOR LIFTING I |: —I | p .
o o x
:
1 o
Q O g] . O %
R alipo o o o f | b R
. L ] s
©o
S.S. CAM FOLLOWER
WITH BRONZE BUSHINGS
12" APPROX. 1/4” AR400 CLASS SLOPED BOTTOM
©
i
< 13 7/8" I.D. OUTLET
e
> SECTION THRU GATE

11

(8) 7/16” DIA. HOLES
EQUALLY SPACED ON
A 17" BOLT CIRCLE

e | oS

13 7/8" 1.D.

19" 0.D.

OUTLET FLANGE DETAIL

MATCHES PEBCO MODEL #DLS-22

CUSTOMER :
CUSTOMER P.O. No. :
PEBCO JOB No. :
PEBCO SERIAL No. :

PRODUCT :
DENSITY :
SIZE :
TEMP. :
FLOW RATE : 20 STPH

KOMLINE—SANDERSON
85542
177214

22389

DRIED BIOSOLIDS
45—-55 PCF

1=10mm
120°F

INTERNAL PRESSURE : ATMOSPHERIC

FINISH :

APPROX. WEIGHT :

PER SECTION 09900 SYSTEM 6 OF

CUSTOMERS SPECIFICATION :
CLEAN PER SSPC-SP6
1st COAT — COROTECH WATERBORNE
BONDING PRIMER V175, 1.5 to 2.1 mil DFT
2nd COAT — COROTECH V400 POLYAMIDE
HIGH BUILD EPOXY, 4 to 5.2 mil DFT
3rd COAT — COROTECH V515 ALIPHATIC ACRYLIC
URETHANE, RAL 6018, 2 to 2.2 mil DFT
TOTAL DFT : 7.5 to 9.5 mil

425 LBS. PER GATE

QTY. : (3)

EQUIPMENT TAG NoS :

FV—12-6-1, FV=-12-9-1,
FV=12—-12-1

THIS DRAWING IN DESIGN AND DETAL IS THE PROPERTY
OF PEBCO, AND MUST BE USED ONLY IN CONNECTION WITH
OUR WORK. ALL RIGHTS OF DESIGN OR INVENTION ARE RESERVED
C ADDED TAG #S TO VALVE, CYLINDER AND LIMIT SWITCHES. ISSUED CERTIFIED TF—DAV| 3.2.2016 JDB 3.4.2016 DRAWN: JRW 11.12.2015
ADDED ADDITIONAL FINISH INFORMATION JRW [1.21.2016 CM 1.21.2016 CERTIFIED CHECKED: CM 11.16.2015
A CHANGED PRODUCT SIZE, PRODUCT TEMPERATURE & FINISH JRW [|12.3.2015] oM |12.3.2015 ReLeasep:  JRW 3.4.2016
REV. DESCRIPTION BY DATE CHECKED BY DATE scAlE 1/4 (D) |JOE No. 177214

lilimm PEBCO®

P.0. BOX 7506

PADUCAH, KY. 42002-7506
(270> 442-1996

FAX (270> 442-5214
www.pebco.com

14” ROLLING SLIDE GATE

EXTERNALLY ADJUSTABLE SEALS

PNEUMATIC OPERATION

MODEL #RSX—14—PA—FLD—CS—A4—NB—M

DRAWING No. 22389 SHEET 1 Rev C




lPEBCO®

The Material Handling Problem Solvers

SLIDE GATE MANUAL

12
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1 MANUAL OVERVIEW

1.0

2.0

3.0

4.0

5.0

MANUAL CONTENTS

This Section of the manual will familiarize you with the contents of the other manual sections. This
manual is general in approach and may not include everything you want to know about the specifics
of your particular application. Specific technical information can be found on the drawings which are
a part of this manual.

If you have any questions, which cannot be answered by the written material provided, call PEBCO®
(270) 442-1996 or FAX (270) 442-5214.

STORAGE RECOMMENDATIONS

Section 2 covers recommendations for proper storage. In some cases, scheduling requirements or
construction delays result in the equipment being stored prior to installation. The guidelines
suggested in this section are to aid the installer in selection of proper storage conditions. Because of
variability in site conditions/facilities, proper equipment storage/protection is the responsibility of the
purchaser or his agent.

PEBCO® is not responsible for any equipment damage which results from inadequate
storage/protection efforts.

GENERAL INSTALLATION

Section 3 covers installation and start-up procedures. Pay special attention to the !!'!l WARNING !!!
in Section 3.2. Generally gates which are other than manually operated, will “failsafe” close if power
to the directional valve controlling the gate is interrupted. Material is included on installation of
manually or pneumatically operated gates. Carefully consider the information dealing with the
installation of manual operators. Extreme care and good safety procedures should be used whenever
working at height or around moving equipment.

MAINTENANCE RECOMMENDATIONS

Section 4 covers recommendations for maintenance procedures. Material is presented on gate
lubrication, pneumatic system maintenance, gate seal adjustment or replacement and pneumatic
system troubleshooting.

WARRANTY

Section 5 is PEBCO®’s Warranty to the purchaser of a Slide Gate.
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2 STORAGE RECOMMENDATIONS

2.1 GENERAL REQUIREMENTS

If PEBCO® equipment is to be stored for a period of time longer than three weeks prior to installation,
the following procedures are recommended:

Equipment should be stored in enclosed areas. Indoor storage area should be clean and dry.
Storage should be off of the floor, preferably on skids or pallets.

Storage area should be free from rapid temperature changes. If necessary, an additional heat
source should be used.

Storage area should not subject equipment to vibration.

All interior and exterior surfaces of the spout must be thoroughly coated with Cosmoline. Any
unpainted surfaces, such as shafts, rollers, bearings, and pins should be given special
attention to ensure a thorough covering of Cosmoline.

Storage must be above any possible water or snow line.

All bearings must be fully charged with grease.

Periodic inspections should be made, checking the covering, any moisture present,
cleanliness and general appearance to ensure the absence of corrosion and the integrity of
the Cosmoline coating.

If outdoor storage is necessary, the equipment should be fully covered with weather-proof

material, vented so as not to trap moisture, but drip-proof so the water cannot enter or splash
up into it.

2.2 ELECTRICAL EQUIPMENT

All electrical device enclosures must be opened and coated with CRC Stor & Lube.

All electrical connections (terminations) must be coated with CRC Stor & Lube.

All electrical openings must be capped or plugged as necessary to be sealed to atmosphere.
Electrical junction boxes included with the equipment should be opened and any exposed
wire and terminations should be coated with CRC Stor & Lube. Open conduit connections

should be plugged or capped to atmosphere and the enclosure door should be securely
tightened to ensure sealing integrity.
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2.3 ACTUATORS

2.3.1 Hydraulic and Pneumatic Linear Actuators

Hydraulic and pneumatic cylinders must be filled with 10 wt. oil. Assurances must be
taken to assure complete filling of the cylinders with oil. As an alternate, the hydraulic
cylinders may be filled with the same fluid the hydraulic system will operate with.

The hydraulic or pneumatic cylinder rod must be fully retracted within the cylinder body.

The hydraulic or pneumatic cylinder must be removed and stored in a vertical orientation
with the rod end up. All external surfaces of the cylinder, along with clevises and pins,
must be thoroughly coated with Cosmoline.

A relief valve shall be installed in the cylinder ports to allow for fluid expansion as the
result of increases in ambient temperatures.

Pneumatic Direction Valves should be filled with Parker F442002 lubricating fluid. After
filling, a small amount should be drained out and the ports should be plugged. This
includes removal of the mufflers and plugging to assure sealing from atmosphere.

2.3.2 Electric Actuators

The actuator rod must be fully retracted within the actuator body.
The electrical enclosure must be opened and coated with CRC Store and Lube.
All conduit opening must be plugged or capped as required to seal to atmosphere.

All external surfaces of the actuator shall be coated with Cosmoline. Special attention
should be paid to assure coating of pins, clevises and any unpainted surfaces.

2.4 ADDITIONAL REQUIREMENTS

Prior to long-term storage, and start-up after storage, please refer to any and all applicable
instructions published by individual component manufacturers.
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3 GENERAL INSTALLATION

3.1

3.2

3.3

RECEIVING INSPECTION

Upon receipt of the equipment, a thorough inspection of the equipment should be made. The
following points should be noted:

e Condition of the shipping crate/skid that would indicate rough handling or possible equipment
damage

e Condition of the equipment itself; obvious dents, bent flanges, loose or broken accessories, oil
leaks, etc. Dents in the housing can cause the blade(s) to bind or jam. Bent flanges will defeat
the sealing capability of the gate.

o |f the equipment is supplied with an actuating system (pneumatic, electrical, or hydraulic),
inspect the hosing/tubing for punctures, uncapped or disconnected lines. Insure that all parts are
included.

e Check packing list to see if any parts were shipped loose, and if they are packed with the
equipment

REPORT ANY DAMAGE OR MISSING COMPONENTS TO THE DELIVERING CARRIER.

INSTALLATION WARNING

N WARNING !

It is important to remember that the installation of a pneumatically or hydraulically operated gate should be
done with the air and/or fluid lines completely shut off to the directional valve operating the gate. Should the
installation or inspection work during installation be carried out on an open gate, and an electrical power
failure occurs, the gate blade will automatically go to its closed position.

It is imperative to remember that AUTOMATIC CLOSING will occur and that the directional valve(s) must
be isolated. It is also important to remember that any air and/or fluid trapped between the directional
valve(s) and the cylinder(s) should be released to atmosphere or returned to tank whichever the case may
be.

IT ISRECOMMENDED THAT A MANUAL ISOLATION VALVE BE INSTALLED IN THE SUPPLY AIR OR
HYDRAULIC LINE IMMEDIATELY BEFORE THE GATE, FOR MAINTENANCE PURPOSES.

GATE MOUNTING

PEBCO® Bulk Material Handling Gates are generally designed with flange type mounting at the inlet and
outlet openings. This facilitates easy and simple installation on a wide range of material storage and
transfer systems. The following steps will aid the installer in completing the installation.

1. Straighten any bends in the top and bottom flanges. Also, straighten the flanges on which the
gate is to be mounted. Remove any old sealing material or materials that would prevent a flush
contact between new and old flanges.
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2. Check the alignment of the bolt holes to determine if the bolt holes will match correctly. Do not
attempt to correct alignment by drilling through the gate flange as this will possibly weaken the
flange and result in a poor seal.

3. Attach the gasket material or sealing compound. Use a sealant that is compatible with the
particular system and material requirements.

4. Position the gate relative to the adjoining flanges. Depending on the size of the gate and the
position in which the gate is to be installed, this may be done manually, or it may require that the
gate be hoisted mechanically. Practice safe lifting when installing the gate, or removing the gate
for maintenance purposes. When rigging the gate to be lifted mechanically, attach rigging to the
lifting lugs provided on the gate. Avoid lifting from any nonstructural components of the gate. This
includes, but is not limited to, hydraulic or pneumatic cylinders, electrical components, and cover
handles. Attempting to lift from nonstructural components may result in damage, injury, or death.

5. Install the mounting bolts. Use only a high grade hex head bolt with an equal grade of nut, flat
and lock washer. A thread locking compound is suggested if vibration is present.

NOTE: Bevel washers are recommended on flanges in structural channels.

It is required that flanges mating to PEBCO® equipment are flat, true, and square. This will
avoid induced distortion of the GATE/VALVE.
3.3.1 Manually Operated Gates and Valves
If the gate is equipped with a manual operator such as a lever, “T”-handle, ratchet handle,
handwheel or chainwheel, the operator may have been shipped loose because of size or to

reduce the possibility of shipping damage.

Proper field installation of the operating device is very important.

PEBCO®'’s general attachment designs are discussed in the following paragraphs. It is possible
that more than one retention method may be employed for a particular application. No attempt is
made to describe attachment combinations.

See the relevant PEBCO® Mechanical Drawing for your particular job to determine specific
operator installation requirements. If you have any questions regarding manual operator
attachment, call PEBCO®'s Production Manager at (270) 442-1996 or fax (270) 442-5214.

Regardless of which operator attaching method is used, check for pinch points or interference
between the manual operator and the gate frame or body or nearby structures. If an obvious

problem exists do not operate the gate until it is corrected. During the very first cycling of the

gate, carefully observe gate operation and watch for interference or other problems.

SET SCREW RETAINED MANUAL OPERATORS

In light duty applications, one or more set screws may be all that is required to transmit
torque and secure the operator to the shaft. When screwed in, the set screw may rest on the
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“normal” shaft surface or occupy some type of “hole” (slot, groove, dimple, hole, etc.) in the
gate operating shaft. If a “hole” is provided in the gate operating shaft, make sure the set
screw and “hole” mate when the parts are assembled.

NOTE: Loctite 242 is to be applied to every threaded fastener used in operator installation.
This applies to not only the set screws being discussed in this paragraph, but to any threaded
fastener used in all operator installations. Follow all Loctite instructions regarding
cleaning/priming and cure times.

KEYED MANUAL OPERATORS

set screw operator
A keyed attachment design uses a key-way in
both the operator and the gate operating shaft.
A key (rectangular block of metal) is usually
squarely placed in the key-way on the operating
shaft. The key-way in the operator is aligned
with the key in the operating shaft and the
operator is slid over the key. Generally two set
screws are used with keyed operators. One set use Loctite 242 on all threads
screw hole is in line with the key. The other set -
screw hole is usually 90° from the first. The set igure 1: Keyed Manual Operator
screws are turned in against the key/shaft and

prevent the operator from sliding longitudinally on the gate operating shaft.

oY

fender washer

0on

. oper‘oting\

shaft

In addition to the set screws, when possible, a large fender washer is bolted to the end of the
gate operating shaft. This washer prevents the operator from sliding off of the shaft should
the set screws loosen (See Figure 1).

DO NOT FORGET THE LOCTITE 242 ON BOTH THE SET SCREW THREADS AND THE
WASHER RETAINING BOLT THREADS.

operator
THRU-BOLTED MANUAL OPERATORS < hub
i 5 bolt

The thru-bolted design (Figure 2) is simple and F--- inaal /gﬁigiting

effective at both transmitting torque and retaining 1 -

the operator to the gate operating shaft. A hole is P 3

drilled thru both the operator and the gate i P R

operating shaft. The holes are aligned and a bolt EEES H

% ~——nut

use Loctite 242
on bolt threads

is inserted thru the opening. A nut on the end of
the bolt prevents the bolt from sliding from the L~
hole.

Figure 2: Thru-bolted Manual Operator
THRU-PINNED MANUAL OPERATORS

The thru-pinned design is like the thru-bolted design. A pin (generally a spring pin) is
used instead of a bolt. An interference fit holds the pin in place.

TAPERED LOCKING BUSHING MANUAL OPERATORS

Another attachment design is a locking bushing. A hub attached to the operator contains an
integral key and tapered bushing. This assembly is slipped onto the gate operating shaft.
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Depending on shaft size, two or more screws are turned into the hub. The screws wedge the
bushing inward and securely lock it to the gate operating shaft.

BONDED MANUAL OPERATORS

The final design is bonding. The operator is permanently attached to the gate operating shaft
with a high strength bonding compound. When this design is used, PEBCO® specifies
LOCTITE 680.

3.3.2 Pneumatically Operated Gates and Valves

1.

If the gate is equipped with pneumatic actuators, air pressure should be connected to the
directional control valves. Most pneumatic actuation systems supplied by PEBCO® are
piped at the factory and require only checking of the connections for tightness. Only one
connection is required to the directional valve. An FRL Trio should be installed in the air
pressure source line if air is not conditioned and contains moisture and contaminants. Air
pressure should not exceed 100 psig.

NOTE: A manual isolation valve should be installed just before the FRL Trio.

If the gate is not supplied with directional valves mounted, the installer should mount the
valves as close as possible to the gate.

Hook electrical power to the directional valves and limit switches.

NOTE: On totally enclosed slide gates, a conduit hole will have to be drilled in the
housing to accommodate a flexible conduit entry to the limit switches. Insure that the
conduit will not interfere with the blade movement.

When piping and electrical connections have been made, apply air pressure and
electrical power.

On directional control valves provided by PEBCO®, muffler speed controls are installed
on the exhaust port(s) of the valve. Refer to Maintenance Section 4.14.

Cylinder cushions are adjusted at the factory, but a check should be made before
operation. Refer to Maintenance Section 4.8.

During final checkout of the system, the muffler speed control(s) should be adjusted. To
adjust the muffler speed control, loosen the retainer nut on the adjustment screw. Turn
the adjustment screw all the way in until it seats and then back it out approximately 3
turns. Select either open or closed. When the cylinder starts to operate, adjust the
adjustment screw until the desired speed is obtained. Tighten the retainer nut. On some
systems, this procedure may have to be repeated for both the open and closed function.

Standard air cylinder cycling calls for either full open or full closed operation. This,
normally, is accomplished through the use of a 4-way, 2-position, single solenoid
directional control valve. One coil controls the spool inside the control valve body and,
therefore, the direction of air flow. When the coil is momentarily energized, air flow is
diverted to the rod end cylinder port, causing the cylinder rod to retract. When the coil is
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de-energized, air flow is diverted to the cap end cylinder port, causing the cylinder rod to
extend and air in the opposing port is exhausted to atmosphere.

It is always best to operate a gate on the lowest possible air pressure while still
maintaining proper sealing, sufficient gate speed, etc. The exact pressure can best be
established as a result of preliminary trial operation under normal operational conditions.
Gates that are equipped with double acting air cylinders should be operated on 80 to 100
psi of lubricated and filtered air. Every application is different and generally requires its
optimal regulated air pressure. The time spent determining the minimum operational
pressure will pay off in maximum gate service life.

3.3.3 Hydraulically Operated Gates and Valves

1.

If the gate/valve is equipped with hydraulic actuators, these will normally be shipped
without connection to the solenoid valve.

If PEBCO® has supplied a hydraulic power unit with this order; refer to the installation
and start-up procedure described in the hydraulic system manual.

If an existing power unit is to be utilized, make the hydraulic connection from the solenoid
valve to the hydraulic actuator on the gate/valve.

If the gate is not supplied with directional valve mounted, the installer should mount the
valves as close as possible to the gate/valve.

3.3.4 Electrically Operated Gates and Valves

1.

If the gate/valve is equipped with an electric drive (rotary or linear), refer to the
manufacturers data in the associated cut sheet.

If the actuator is shipped mounted to the gate/valve, the internal limit switches have been
preset. HOWEVER, as a precaution, these should be checked prior to applying power to
the electric actuator. Refer to manufacturers’ procedure in the associated cut sheet.
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4 MAINTENANCE RECOMMENDATIONS

4.1

4.2

4.3

MAINTENANCE PROGRAM IMPORTANCE

An inspection and maintenance program should be established to ensure the successful operation of
the equipment during its working life.

One of the most important aspects of any maintenance program lies in establishing a good set of
operating records. Daily log sheets should be set up to record all important operating parameters of
the equipment. Inspection at predetermined intervals is essential. The frequency of inspections may
vary with operating conditions and the environment of operation. Complete records will also indicate
spare parts used and on-hand, and the historical details of any maintenance or overhaul which takes
place.

The purpose of a good maintenance program is to achieve maximum operating performance while
holding down maintenance costs.

WEAR PARTS

Parts exposed to high frictional forces, whether due to the sliding of two parts against each other, or due
to exposure to the product flow, are expected to wear and may need to be replaced. PEBCO® does not
consider the wearing of Seals, Retainers, Liners, or Blades due to friction to be a defect as covered under
the product warranty, and replacement of said parts is considered to be the responsibility of the
purchaser.

MAINTENANCE SCHEDULE

Scheduled inspection of equipment and active preventive maintenance are essential for optimum
performance and long equipment life. This section lists suggested schedules for maintenance. However,
actual service conditions and environment greatly affect equipment reliability and such schedules should
be adjusted as necessary to suit the specific requirements of the installation.

During normal operation, small portions of process material may collect at the end port of the gate,
opposite the actuator end. This port should be routinely checked for blockage. Any blockage found can
be removed with high pressure air or a stiff brush (be careful not to scar the paint surrounding the port).
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4.3.1 Suggested Maintenance Schedule

Weekly Monthly Quarterly Yearly
Check for Dust Check for
Leakage D Frayed/
= Exposed Wiring
f<” Lubricate Flange Inspect
% Bearings D Mounting Bolts D
3
w
Check Air
U | Check System Clean/Replace Check/Clean L
3 Pressure I:l FRL Trio Filter l:l Muffler I:l Circuitry for D
c Leakage
g_ Drain Air Receiver Check Drain
o | (Manual Units D (Automatic Units |:|
%’ Only) Only)
@ . Check Cylinder
% Check Lubricator |:| Clevis Pins |:|
‘} Check System Check Cylinder Tool Check
Q.
o | Pressure I:l Clevis Pins l:l for Loose I:l
c Hardware
=
w
<
@ | Visually Check for
g Loose Hardware []
(2]
4.3.1 Spare Part Installation Log
Date Part Qty. Comments

10
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4.4

4.5

SAFETY PRECAUTIONS

Basic common sense and extraordinary safety precautions should be followed at all times.

' WARNING !

It is important to remember that the installation of a pneumatically operated gate should be done with the
air lines completely shut off to the directional valve operating the gate. Should the installation or
inspection work during installation be carried out on an open gate, and an electrical power failure occurs,
the gate blade will automatically go to its closed position.

It is imperative to remember that AUTOMATIC CLOSING will occur and that the directional valve(s) must
be isolated. It is also important to remember that any air and/or fluid trapped between the directional
valve(s) and the cylinder(s) should be released to atmosphere or returned to tank whichever the case
may be.

IT IS RECOMMENDED THAT A MANUAL ISOLATION VALVE BE INSTALLED IN THE SUPPLY AIR
LINE IMMEDIATELY BEFORE THE GATE, FOR MAINTENANCE PURPOSES.

LUBRICATION

General recommendation is for lubrication every 100 hours of operation using NLGI #2 Lithium based
grease.

451 Cam Followers

Grease fittings on cam followers (gate rollers) can be accessed from the outside of the unit. Some
special stainless steel cam followers do not require lubrication and hence have no grease fittings.

4.5.2 Flange Bearings
The lubrication of flange bearings is necessary only if the bearing has a grease fitting installed.
Most bearings utilized are bushing type of a bronze material, and require only light oiling. Upon

installation of the gate/valve, lubrication is not necessary. All lubrication points are lubricated at
the factory.

45.3 Gear Boxes

Refer to manufacturer’'s recommendations listed on specific component data sheet(s) for gear
boxes (reducers, etc.).

4.5.4 Rod End Bearings

If the rod end has zerk grease it should be serviced at this time.

11
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46 CAM FOLLOWER INSPECTION

4.7

Cam Followers

Figure 3: Cam Follower Access

Check to insure that the rollers turn freely; and when the roller is turned, that no inward or outward
movement in the roller occurs. If this occurs, the cam follower should be replaced. To access cam
followers (Figure 3), the gate should be removed from its operational position and placed in an area that
allows for easy access to the cam followers (Refer to Section 3.3 for mounting), or the equipment above
the gate should be removed to allow access to the cam followers. Cam followers in RSX models may be
accessed without disconnecting the unit from other equipment; instead, the cam followers may be
accessed by removing the top cover and access covers located on the body of the gate, as seen in
Figure 5.

FRL TRIO INSPECTION/MAINTENANCE

1.

Air pressure to the pneumatic circuit, 80 to 100 psi should be the normal operating range. Adjust
the pressure regulator if necessary.

Check filter element - clean or replace the element every month - or when abnormal contaminant
buildup is evident.

Check lubricator daily to insure that lubrication is always present to the pneumatic parts.
Drain the air receiver of water daily. If automatic drain is used, disregard this step.
Check air circuitry for leakage annually.
Filter, regulator and lubricator (FRL Trio) maintenance is as follows:
e The filter assembly will have either an automatic or manual drain. If the filter is equipped

with an automatic drain, the filter will automatically purge itself of fluids and contaminants
on a periodic basis. This drain should be checked periodically because the automatic

12
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4.8

4.9

drains do fail occasionally. If the filter is equipped with a manual drain, the drain should
be purged on a regular basis. The filter also requires changing or cleaning of the filter
element. The type of filter media varies from one manufacturer to another; most are of
the serviceable type and require only cleaning and oiling. If the filter becomes clogged,
there will be a pressure reduction to the air circuit and will result in slower gate
movement.

The regulator assembly requires no maintenance other than periodic checks of the
system pressure. Air pressure should range from 80 to 100 psig.

The lubricator is used to inject lubricating oil into the air line. The injection of lubrication
occurs only during the time when air is drawn into the cylinders. This lubrication is used
to insure free operation of directional valves and cylinders. This assembly should be
checked frequently in heavy use to insure that lubrication is present at all times to the air
circuit. Removal of the lubricator bowl is usually necessary to refill the assembly. Itis
suggested that for cold weather operation, this being below freezing, the additive KILL-
FROST be used in the lubricator in place of the regular lubrication petroleum based fluid.
This particular product will prevent freeze-ups of the valve and cylinder as well as
providing the necessary lubrication to the components.

KILL-FROST can be used year round; however, the expense is usually prohibitive.

CYLINDER CUSHION ADJUSTMENT

Most pneumatic cylinders supplied with PEBCO® gates have cushions in each cylinder head. The
cushion adjustment is by means of an allen head set screw. Turning this set screw “in” increases the
cushion effect at the end of travel of the cylinder. Turning this set screw out reduces the cushion effect.
The optimum setting is made at the factory by adjusting the set screw to be flush with the face of the
cylinder head, and this setting should not have to be adjusted in cases of disassembly for maintenance.

CYLINDER REPLACEMENT

The following steps are required to remove the cylinder:

1.

Close the gate and remove it from the installed operating location, disconnecting ALL pressure
lines from the cylinder valve body.

Remove the top and bottom cover plates. The cylinder rod and blade clevis should be in view.

With the proper size wrench, loosen the clevis from the rod end using the wrench flats factory cut
into the rod. Be careful not to damage the blade by over-torqueing the rod end. It may be
necessary to securely hold the clevis while turning the rod. Completely remove the rod end from
the clevis.

Remove the cylinder mount bolts and carefully extract the cylinder from the remaining gate
components.

To install the new cylinder, simply follow steps 1 through 4 in reverse order.

13
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4.10 SEALS
1! WARNING !!!

No seals on PEBCO® Slide Gates are designed to be removed or adjusted during operation of the gate.
The appropriate Lock-Out Tag-Out procedure should be followed before performing any maintenance on
the unit to ensure that the gate is isolated from all electrical, hydraulic, and pneumatic systems. Likewise,
all necessary steps should be taken to prevent any material from entering the gate during maintenance or
inspection.

4.10.1 Gate Seal Adjustment

Adjustment of dust seals should be performed when signs of abnormal leakage and dust
concentrations are evident. To adjust the seals, the bolts on the retainers are loosened, and the
seal material pushed until light contact is made with the gate/valve blade. When this has been
done, reapply Loctite 243 (for stainless steel applications use Loctite 567) to the retainer bolts,
tighten the retainer bolts, and the adjustment is completed.

CAUTION: Do not push the seal material too tightly against the blade, as this will result in
premature seal wear and blade binding.

4.10.2 Gate Seal Replacement

In some cases, replacement gate seals are furnished from the factory as blank sections of seal
material slightly larger than the item they are to replace. This is necessary so that field fit up can
be made to provide the optimum seal arrangement. In most cases, however, replacement seals
are provided precut and ready for installation

Gate seal replacement is basically the same procedure as adjustment with the only difference
being that the retainer strips and bolts will have to be removed. The new set of gate seals and
bolts should then be installed.

Holes may have to be punched in the new seals to accommodate the retainer bolts. This can be
easily done by laying the retainer strip on the new seal and marking the location on the bolt holes.
A slight elongation of the bolt holes in the seals should be considered to accommodate
adjustment in the future.

4.10.3 Accessing Gate Seals and Retainers
For units with seal retainers positioned inside the flow area (see Figure 4), the gate should be
removed from its operational position and placed in an area that allows for easy access to the
seal retainers (Refer to Section 3.3 for mounting), or the equipment above the gate should be
removed to allow access to the seals and retainers.

14
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o

Figure 4: Retainer and seal removal for seal replacement.

4.10.4 Accessing Gate Seals and Retainers for RSX Models

Units with retainers outside the flow area allow for seals to be adjusted or replaced without
disconnecting the unit from other equipment; instead, the seals may be accessed by removing
the top cover and access covers located on the body of the gate, as seen in Figure 5.

Once the covers have been removed, the retainers can be accessed as shown in Figure 6.
Depending on the model, there may be multiple seals, or a single continuous seal which wraps
around the inlet plate. Remember to apply Loctite 243 (567 for stainless steel applications) to all
threaded fasteners during reassembily.

Access Covers

/\

Top Cover

l\

Gaskets
Figure 5: Access Cover / Top Cover Removal (RSX Models)
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/ )

Seal Retainers

Retainers /
i ™

Figure 6: Retainer Removal for Seal Adjustment and Replacement (RSX Models)
4.11 SLIDE GATE PACKING

4.11.1 Gate Packing Adjustment

Gate blade packing is intended to form a seal against leakage of dust to the environment.
Properly adjusted, it is an effective barrier to fugitive dust. The packing gland follower typically
has eight or more adjustment bolts, and the bolts must be tightened evenly to ensure an effective
seal. The packing is factory installed and adjusted to only minimal compression. Should
adjustment be necessary, tighten the adjustment bolts sequentially, in equal amounts, until either
the dusting problem is stopped or the volumetric compression reaches 30%. Adjustment past
this point may result in blade binding, and could indicate system or equipment problems which
should be further investigated.

4.11.2 Gate Packing Replacement

Replacement of the gate blade packing is best accomplished with the gate either removed or at
least isolated, especially from internal pressure. However, it is possible to replace the packing
“on line”, provided all safety hazards are identified and addressed. The gate blade must be
retracted far enough to extract the packing gland follower and allow access to the packing gland.
All existing packing should be removed, paying particular attention to that which may have been
extruded past the packing gland and into the gate cavity. Remove any product build-up, rust,
scale, etc. Install individual wraps of replacement packing, available from PEBCO®, compatible
with the process application. In most circumstances, three layers of packing are correct, and the
layers should fit in place by hand. Install the gland follower, and tighten all adjustment bolts
evenly until snug.

4.12 BLADE REPLACEMENT

1. Upon receipt of the new blade be sure to review the receiving inspection covered in Section 3.2

16



31

PEBCO® SLIDE GATE MANUAL MAINTENANCE RECOMMENDATIONS

4.13

4.14

2. Remove the unit from its operational position and place it in an area that allows for easy access
(Refer to Section 3.3 for mounting procedures).

3. Remove the top cover from the unit to allow access to the blade.

4. Disconnect the blade from the actuator and install the new blade.

Figure 7: Blade Removal
5. Reconnect the actuator and replace the top cover.

6. Remount the unit. (Refer to Section 3.3 for mounting procedures.)

MOUNTING BOLT INSPECTION

Check gate mounting bolts. Replace and/or tighten any loose or missing bolts. Use the same quality of
bolts used in installation. This should be done annually.

MUFFLER SPEED CONTROLS

Check and adjust muffler speed control when the cylinder operates slowly or if the muffler shows
excessive contamination. Maintenance of the muffler speed control should only be necessary when the
muffler becomes restricted. This will be evident due to a slowing of the gate speed. As a preventive
measure, the speed control should be checked every three months and cleaned if necessary.

Cleaning can be done with a bath of cleaning solvent. Submerge the muffler in the solvent. After the

muffler has soaked for a few minutes, remove it from the solution and blow off the solvent and any
residual contaminants.
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4.15 TROUBLESHOOTING PNEUMATIC ACTUATORS

Pneumatic cylinder operates slowly
e Check air supply pressure-should be 80 to 100 psi
o Muffler speed control restricted, or dirty
o Excessive cylinder leakage
e Tubing to cylinder
e Cushions improperly adjusted
Pneumatic cylinder will not operate
e Air pressure turned off
e Solenoid coil open
o Muffler speed control restricted
o Directional valve spool seized in valve body
e No electrical power to the directional valve coil circuit
e Gross air leakage
Pneumatic cylinder drifts
e Internal cylinder leakage
e Directional valve spool worn
e Loose connection to cylinder ports
Water comes from directional valve exhaust port
e Air source too wet, dew point too low
e Auto drain not functioning
e Drain filter regulator
e Replace air dryer desiccant
Directional valve will not operate when coil is energized
e Coil open
e Valve spool seized

e Internal valve leakage

4.16 GATE DISASSEMBLY AND CLEANING

The following steps are required for disassembly and cleaning:

1. Remove the central top and bottom flange plate bolts, and remove the top flange plate gently to
avoid destroying the O-ring seal.

18
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2. Extract the blade, clevis, plastic guide plates and wave spring together from the remaining gate
assembly. All internal surfaces should be easily accessible without additional disassembly.

3. All parts of the gate are waterproof and can be cleaned with a high-pressure spray. Caked on
material can be removed with a stiff brush (not wire) with care not to damage the paint.

4. Allow all parts to completely dry and reassemble by following the above steps in reverse order.
For best results, use a new O-ring and wave spring.

4.17 HYDRAULIC SYSTEMS

Refer to manufacturer’s data sheets on items furnished on this order.

If Hydraulic Power Unit is supplied on this order by PEBCO®, refer to the Hydraulic System Manual for
detailed operation.
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5 WARRANTY

WARRANTY: PEBCO® SLIDE GATE

WARRANTY

PEBCO® warrants to purchaser, upon the terms set forth, that the equipment purchased, so far
as the same is of PEBCO®’s manufacture, is free from defects in material and workmanship
under normal use and service for a period of twelve (12) months from the date of shipment.
All equipment, including motors, manufactured by others, is warranted solely and exclusively by
their manufacturers and not by PEBCO®, and PEBCO® hereby assigns to purchaser without
recourse to PEBCO® such warranty as is given by the manufacturer.

TERMS

PEBCO®’s obligation under this warranty is limited to and shall be fully discharged by
PEBCO® repairing or at its option replacing f.o0.b. point of manufacturer any part which is shown
to PEBCO®'’s satisfaction to have been defective as to material or workmanship, provided that
written notice of defect is delivered to PEBCO®’s office in Paducah, Kentucky, within sixty (60)
days after defect is discovered, and in no event more than twelve (12) months and sixty (60) days
after shipment.

PURCHASER'S ACTS VOIDING WARRANTY

The warranty furnished by PEBCO® herein will be rendered void by improper erection or
installation, if executed by other than PEBCO®, misuse, unauthorized alteration, substitutions,
repairs or modifications, neglect or accident, or damage to the equipment caused by improper
storage, abrasion, corrosion, and/or operation outside the rated load limitations for use of the
equipment. PEBCO® shall not be liable for any repairs, replacements or adjustments to the
equipment or any cost of labor performed by the purchaser or others without PEBCO®'’s prior
written approval.

EXCLUSION OF ALL OTHER WARRANTIES AND LIMITATION OF CONSEQUENTIAL AND
INCIDENTAL DAMAGES.

1. THEWARRANTY FURNISHED BY PEBCO® ASEXPRESSLY
INCLUDED HEREIN IS IN LIEU OF ANY OTHER WARRANTIES OR GUARANTIES
EXPRESSED OR IMPLIED. PEBCO® MAKES NO OTHER WARRANTY OR
REPRESENTATION OF ANY KIND WHATSOEVER, EXPRESSED OR IMPLIED,
EXCEPT THAT OF TITLE AND ALL IMPLIED WARRANTIES INCLUDING ANY
WARRANTY OF DESIGN, MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE HEREBY DISCLAIMED.

2. IN NO EVENT, BE IT DUE TO A BREACH OF WARRANTY OR ANY OTHER CAUSE
ARISING OUT OF PERFORMANCE OR NONPERFORMANCE OF THIS PROPOSAL
OR CONTRACT, SHALL PEBCO® BE LIABLE FOR (1) CONSEQUENTIAL OR
INDIRECT LOSS OR DAMAGE INCLUDING BUT NOT LIMITED TO LOSS OF
PROFITS, COSTS TO PURCHASE SUBSTITUTE POWER, PLANT DOWNTIME,
PRODUCTION, INCREASED COSTS OF OPERATION, OR SPOILAGE OF MATERIAL,
OR (2) LOSS OR DAMAGE ARISING OUT OF THE NEGLIGENCE OF THE
PURCHASER, ITS EMPLOYEES, AGENTS, ENGINEERS OR ARCHITECT.
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6 COMPONENTS

Component list and manuals available separately, please see “Components Manuals” on our website
www.pebco.com.
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AWARNING

PERSONAL INJURY

DO NOT USE these products as safety or emergency stop
devices, or in any other application where failure of the
product could result in personal injury.

Failure to comply with these instructions could result
in death or serious injury.

AWARNING

OPENING PRODUCTS HAZARD

DO NOT OPEN these products when energized or in a
flammable gas atmosphere.

Failure to comply with these instructions could result
in death or serious injury.

AWARNING

IMPROPER CONDUIT THREAD USE

DO NOT USE any other conduit thread than the one
identified on the product. Verify that the mating threaded
fitting is identical with the conduit thread shown on the
product nameplate.

Failure to comply with these instructions could result
in death or serious injury.

MICRO SWITCH™ explosion-proof switches are designed
specifically for use in hazardous area applications. In
addition to meeting explosion-proof requirements, the
MICRO SWITCH™ LSX meets additional enclosure
sealing classifications. This makes the LSX ideal for
outdoor use or in adverse environments where a
combination of explosion proof plus sealing requirements
are needed.

The MICRO SWITCH™ LSX enclosure is sealed for
protection against corrosion, water, dust and oil, as defined
in NEMA 1, 3, 4, 6, and 13. These enclosures also meet
NEMA standards for hazardous type Div. 1 & 2, Class |,
Groups B, C, & D; Div. 1 & 2, Class Il, Groups E, F, & G.

MOUNTING INSTRUCTIONS

The LSX may be mounted using two 1/4-inch or M6 screws
for clearance fit, or two 5/16-18 UNC bolts for threaded fit.
Torque threaded fit bolts to 12 in-Ib to16 in-Ib [1.4 Nm to
1.8 Nm]. See Figure 2.
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Figure 1. MICRO SWITCH™ LSX Terminology

Actuator Head __

Mounting Holes (X4)

o

Contact Block

Terminals (X4)

Wrenching Lugs

<— Actuator
(Booted Plunger shown)

\ >_=__ Switch
Body

Conduit Opening
(not shown)

Figure 2. MICRO SWITCH™ LSX General Dimensions
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|-—-I— 160 [40.8]

5.75[146.0]
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MOUNTING INSTRUCTIONS: HDLS Mounting

If it is desired to mount on existing HDLS mounting hole
locations, the adapter plate (Catalog Listing: LSXZ4022)
must be used. The adapter plate is attached to the HDLS
location.

Position the plate so the screw heads fit into the plate
recesses provided. Now simply attach the MICRO
SWITCH™ LSX to the adapter plate using two 3/16-inch
screws and the smaller mounting holes. The mounting
plate fits into the recess in the back of the LSX. It is good
practice not to mount the switch upside down or at the
low point of long conduit runs.

MOUNTING INSTRUCTIONS:

NEW INSTALLATIONS

Note the mounting dimensional drawing (Figure 3) for
hole locations.

Figure 3. MICRO SWITCH LSX Mounting Hole Pattern

Mounting Hole Pattern
- View of Backside -

2X @0.20 [5.0] MTG HOLE

’v 15(50.8) ﬂ
_______ {}). S

\ 3.375([85.7]

L 2X 5/16-18 UNC TAPPED

FROM REAR ONLY .88 MIN
DEPTH
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WIRING INSTRUCTIONS

The circular cover on the front of the switch is unthreaded
to expose the switching element for wiring or
replacement. To aid in cover removal, a screwdriver or
bar may be used on the wrenching lugs.

Use up to size #12 AWG solid or standard wire to
connect to the pressure type connector terminals.
Stripped wire ends or any spade and ring connector that
will fit LS terminals may be used. Spades may be up to
0.312 inch wide, rings up to 0.312 inch diameter. With
spade or ring-type connections, pre-insulated connectors
or heat-shrinkable tubing should be used to provide
insulation between terminals. Circuit diagram is shown on
nameplate.

It will be easier to wire the double pole units by
connecting lead wires to the terminals nearest the conduit
opening first.

A grounding screw is located on the right side. The
internal grounding terminal must be used for the
equipment grounding connection. After wiring, replace
cap so that the o-ring gasket is fully seated.

ADJUSTING INSTRUCTIONS: ACTUATOR HEAD

To give flexibility in application, the actuator head may be
positioned in any of four directions. Loosen the four
captive head screws, place the head in the desired
position, and then securely tighten the four screws. The
screw tightening torque is 12 in-Ib to 16 in-Ib [1.4 Nm to
1.8 Nm].

Figure 4. MICRO SWITCH™ LSX Side Rotary Head

REVERSING THE ROLLER LEVER

Except for the offset roller levers, the roller arm may be
reversed to face the roller to the inside or outside of the
arm.



POSITIONING LEVER
The lever on rotary-actuated units is adjustable to any

position through 360° around the shaft. Loosen the cap

screw with a 9/64-inch hexagon key wrench, move the
lever to desired position and securely tighten screw

(Figure 4). A 9/64-inch hex key wrench is provided in the

adjusting tool set LSZ4005.

ADJUSTABLE LENGTH LEVERS
To adjust the length of the adjustable length levers, a

9/64-inch hexagon key wrench is required. A 9/64-inch

hex key wrench is provided in the adjusting tool set
LSZ4005.

TOP ROLLER PLUNGER

Position the top roller plunger in the desired roller plane,
by adjusting the head as explained under actuator head.

SIDE ROLLER PLUNGER

Grasp the plunger with a pair of pliers and rotate to the

desired horizontal or vertical position (Figure 5).

Figure 5. MICRO SWITCH™ LSX Side Roller Plunger

Figure 6. MICRO SWITCH™ LSX Side Rotary Actuator

head Terminology

Captive Head
Screws (X4)

Cam
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CHANGING DIRECTION OF ACTUATION

SIDE ROTARY

Catalog listings with the first four letters LSXA, LSXH,
LSXL, LSXP, and LSXR may be adjusted to operate
clockwise, counter-clockwise, or both. Catalog listings
LSXM (center neutral) and LSXN (maintained) operate in
both directions and cannot be changed. To change,
follow these steps:

1. Loosen the head screws and remove the head from
the switch housing.

2. On the bottom of the head, insert a screwdriver in
the slot provided and lift open the hinged cover.

3. Refer to Figure 8, slide the cam all the way back and
away from the exterior portion of the actuator shaft,
so cam is free to rotate on the shaft.

4. Using a screwdriver or similar tool, rotate the cam to
desired actuating position. See Figures 7, 8, & 9.

5. Slide the cam all the way forward to its original
position, and close the hinged cover.

6. Replace the operating head on the switch housing
and securely tighten the head screws. The screw
tightening torque is 12 in-lb to 16 in-Ib [1.4 Nm to 1.8
Nm].
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Figure 7. MICRO SWITCH™ LSX Cam Slide Figure 10. MICRO SWITCH™ LSX Cam Lobe for CW

and CCW TOP ROTARY
Follow these steps to change the operating direction of
the LSXB type switch:

1. Loosen the head screws and remove head from the
switch housing.

2. From the bottom of the head, grasp the end of the
pin plunger (Figure 11) and remove the pin. It may
be necessary to rotate the actuating shaft to expose
the end of the pin plunger.

3. Using Figure 11 as a position reference orientate the
pin plunger according to Figure 12, select the correct
pin plunger position for the desired direction of
actuation.

4. Insert the pin plunger in the position providing the
desired direction of actuation.

5. Replace the operating head on the switch housing
and securely tighten the head screws.

Figure 11. MICRO SWITCH™ LSX Top Rotary
Actuator

Pin
Plunger

Figure 12. MICRO SWITCH™ LSX Top Rotary
Actuation Diagram

ACTUATION
CW AND CCw Ccw
cCcw ONLY ONLY

+ ¢ 4



Figure 13. Proper Application of Limit Switches

WRONG

For limit switches with pushrod actuators, the actuating force should be applied as nearly as
possible in line with the pushrod axis.
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OVER-RIDING
cam

Cam or dog arrangements
should be such that the
actuator is not suddenly
released to snap back
freely.

OVER-RIDING
Cam




REPLACEMENT PARTS
Following is a list of replacement parts for the heavy duty
LS switches. Should your specific switch catalog listing

Authorized Distributor or a Honeywell Branch Office.

not appear in this list, contact the nearest local Honeywe%

For ease of making switch adjustments which may be
necessary on various switch listings, it is recommended
to order the Lever and Switch Adjusting Tool Set (Catalog
Listing: LSZ4005). This set consists of (1) special 3/32-
inch open end wrench, and (1) 9/64-inch hexagon key
wrench.

REPLACEMENT LEVERS

To order replacement levers, order the same part number
as that which is metal stamped on either the lever or
lever hub. Use only non-sparking levers to retain the
explosion proof qualities.

ADAPTER MOUNTING PLATE
Catalog Listing: LSXZ4022
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NON-PLUG IN

Catalog listing* | Operating head | Contact block
on switch only (basic switch
nameplate only)
LSXA3K LSZ1A LSXZ3K
LSXA4L LSZ1A LSXZ3L
LSXB3K LSZ1B LSXZ3K
LSXB4L LSZ1B LSXZ3L
LSXC3K LSXZ1C LSXZ3K
LSXC4L LSXZ1C LSXZ3L
LSXD3K LSXZ1D LSXZ3K
LSXD4L LSXZ1D LSXZ3L
LSXE3K LSXZ1E LSXZ3K
LSXE4L LSXZ1E LSXZ3L
LSXF3K LSXZ1F LSXZ3K
LSXF4L LSXZ1F LSXZ3L
LSXH3K LSZ1H LSXZ3K
LSXH4L LSZ1H LSXZ3L
LSXJ3K-7A LSZ1JGA LSXZ3K
LSXJ4L-7A LSZ1JGA LSXZ3L
LSXK3K-8A LSXZ1KHA LSXZ3K
LSXK4L-8A LSXZ1KHA LSXZ3L
LSXL4M LSZ1L LSXZ3M
LSXM4N LSZ1M LSXZ3M
LSXN3K LSZ1N LSXZ3K
LSXN4L LSZ1N LSXZ3L
LSXP3K LSZ1P LSXZ3K
LSXP4L LSZ1P LSXZ3L
LSXR3K LSZ1R LSXZ3K
LSXR4L LSZ1R LSXZ3L

*Above, only a portion of Catalog listing is shown to
determine the replacement part. Listings shown with -7A,
or -8A are complete listings.



WARRANTY/REMEDY

Honeywell warrants goods of its manufacture as being
free of defective materials and faulty workmanship.
Honeywell’s standard product warranty applies unless
agreed to otherwise by Honeywell in writing; please refer
to your order acknowledgement or consult your local
sales office for specific warranty details. If warranted
goods are returned to Honeywell during the period of
coverage, Honeywell will repair or replace, at its option,
without charge those items it finds defective. The
foregoing is buyer’s sole remedy and is in lieu of all
other warranties, expressed or implied, including
those of merchantability and fitness for a particular
purpose. In no event shall Honeywell be liable for
consequential, special, or indirect damages.

While we provide application assistance personally,
through our literature and the Honeywell web site, it is up
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to the customer to determine the suitability of the product
in the application.

Specifications may change without notice. The
information we supply is believed to be accurate and
reliable as of this printing. However, we assume no
responsibility for its use.

Honeywell serves its customers through a worldwide
network of sales offices, representatives and distributors.
For application assistance, current specifications, pricing
or name of the nearest Authorized Distributor, contact
your local sales office or:

E-mail: info.sc@honeywell.com

Internet: www.honeywell.com/sensing

Phone and Fax:

USA/Canada +1-800-537-6945

International +1-815-235-6847
+1-815-235-6545 Fax



Repair Kits

Series C5 Valves
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Series C7 Valves

Repair Kit No. | For valve type Repair Kit No. | For valve type
C-4202-SI CsSlI- C-4302-SI CsSl-
C-4202-SL CSL- C-4302-SL CSL-
C-4202-zI CzI- C-4302-ZI CZI-
C-4202-ZL CZL- C-4302-ZL CZL-
C-4203-BI CBI-w/ 3 spool C-4303-BI CBI-w/ 3 spool
C-4203-BL CBL- w/ 3 spool C-4303-BL CBL- w/ 3 spool
C-4203-Ul CUI-w/ 3 spool C-4303-Ul CUI-w/ 3 spool
C-4203-UL CUL-w/ 3 spool C-4303-UL CUL-w/ 3 spool
C-4204-BI CBI-w/ 4 spool C-4304-BI CBI-w/ 4 spool
C-4204-BL CBL- w/ 4 spool C-4304-BL CBL- w/ 4 spool
C-4204-UI CUI-w/ 4 spool C-4304-UI CUI-w/ 4 spool
C-4204-UL CUL-w/ 4 spool C-4304-UL CUL-w/ 4 spool
C-4222-PP CGG- & CPP- C-4322-PP CGG- & CPP-
C-4222-SP CSG- & CSP- C-4322-SP CSG- & CSP-
C-4223 CXX- & CJJ- w/ 3 spool C-4323 CXX- & CJJ- w/ 3 spool
C-4224 CXX- & CJJ- w/ 4 spool C-4324 CXX- & CJJ- w/ 4 spool
Series C9 Valves
Repair Kit No. | For valve type
C-4522-PP CGG- & CPP-
C-4522-SP CSG- & CSP-
C-4523 CXX- & CJJ- w/ 3 spool
C-4524 CXX- & CJJ- w/ 4 spool
YI.A;I;;/: SERIES SO.IITE;IEOID COIL TYPE COIL PRODUCT NUMBER
3 spade terminals ** P-1005-02-HC-(*)
g? Standard Wire VLV;;edl;e;:: 112" e
NPT conduit connection | - 1005-02-228L-(")
womeger | & s sadeeminos 1 | 11820020 ML)
Body ported 7| Low-Watt Wire Loade tP-1520-02-027-243-(*)
c7 1P-1520-02-043-243-(*)
C9 Standard 3 spade terminals 1t P-1580-02-HC-(*)

*  Add coil code from page 13

** DIN connectors for this coil is P-1005-70-HC

T Match coil to valve product number using -027 or -043 designation (see page 7 for part number)
1t DIN connectors C5/C7 is P-1520-70-HC, C9 is P-1005-70-HC
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Title of Project:

Specification Number:

Manufacturer:

General Contractor:

Subcontractor:

Supplier:

Komline-Sanderson

12 Holland Av  Peapack, NJ 07977-0257
908-234-1000 Fax: 908-234-9487
www.komline.com

OPERATION AND MAINTENANCE MANUAL

Lake County Public Works Department
Des Plaines River WRF
Phases 2B & 3 Improvements

11650G Paragraph 2.4 G

Detail Biosolids Thermal Drying System
Truck Loading Spouts

Tags: M-12-6, M-12-12-9 & M-12-12

PEBCO

Williams Brothers Construction

Komline-Sanderson



MANUAL: INSTALLATION, START-UP, MAINTENANCE

THIS MANUAL PREPARED FOR:
KOMLINE-SANDERSON
BOX 257
12 HOLLAND AVE
PEAPACK, NJ 07977

PROJECT:
LAKE COUNTY DES PLAINES RIVER
WRF
800 KRAUSE DRIVE
BUFFALO GROVE, IL 60089

PURCHASE ORDER NUMBER:
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EQUIPMENT DATAFORM  (Page 1 of 3)

PROJECT NAME _Des Plains River WRF

CONTRACT NO. _K-S Job D0493

CONTRACTOR _Komline-Sanderson

EQUIPMENT NO. _M-12-6, M-12-9, M-12-12

DESCRIPTION _Truck Loading Spouts

LOCATION 800 Krause Drive, Buffalo Grove, IL 60089

MANUFACTURER _PEBCO

PURCHASED FROM PEBCO PURCHASE DATE 11/09/2015
VENDOR ORDER NO. PURCHASE PRICE _$73,230
LOCAL SUPPLIER _PEBCO PHONE _270- 442-1996

ADDRESS 3885 Coleman Road , Paducah, KY 42001

MODEL NO. DLS-2-8-OT SHIPPING WT/UNIT _850 Ibs each

NO. OF UNITS 3 SERIAL NOS. 22388

NAMEPLATE DATA

ELECTRIC MOTOR PUMP/HVAC UNIT DRIVE/REDUCER OTHER (1&C)
MANUFACTURER: MANUFACTURER: MANUFACTURER: MANUFACTURER:
Nord Nord
TYPE: [ X]JAC[ ]DC TYPE TYPE: [x]GEAR TYPE
[V-BELT
HP 1 SIZE [JCHAIN SIZE
[IVARIDRIVE
RPM 1750 CAPACITY CAPACITY
SERVICE
VOLTAGE 460 PRESSURE FACTOR 0.8 RANGE
AMPERAGE 1.94 ROTATION RATIO 100:1
PHASE 3 IMPELLER:
SIZE

FRAME__ B5 MATERIAL
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EQUIPMENT DATAFORM  (Page 2 of 3)

MAINTENANCE SUMMARY

EQUIPMENT NO. _M-12-6, M-12-9, M-12-12

DESCRIPTION _Truck Loading Spouts

MAINTENANCE OPERATION

List briefly each maintenance operation
required and refer to specific information
in Manufacturer's Maintenance Manual, if
applicable. Refer by symbol to "Lubricant
List" for Lubrication Operation.

Visually Check for Loose Hardware

FREQUENCY

List required frequency
of each maintenance
operation.

Weekly

Grease Flange Bearings

Monthly

Tool Check Air Vibrator Mounting Bolts

Monthly

Tool Check for Loose Hardware

Quarterly

Check Gear Reducer Oil Level

Quarterly

Grease Drive Bearings

Quarterly

Check Electric Motor

Quarterly

Check Limit Switches

Quarterly

Check all Wiring for Fraying or Damage

Yearly

Inspect Mounting Bolts

Yearly

See Also Nord Gearmotor Manual Section 5 for Service and Maintenance

J:\5291\WORDPROC\SPECS\Bid Set\Div 01\01730.docx
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EQUIPMENT DATAFORM  (Page 3 of 3)

LUBRICANT/RECOMMENDED SPARE PARTS LIST

EQUIPMENT NO. _M-12-6, M-12-9, M-12-12

DESCRIPTION _Truck Loading Spouts

LUBRICANT LIST

LUBRICANT TYPE RECOMMENDED

LUBRICANT
REFERENCE SYMBOL (MILITARY STANDARD) AND MANUFACTURER
List symbol in List general lubricant type List specific lubricant name,
"maintenance operation” viscosity and manufacturer

KLUBSERYNTH UH 1 6-680 KLUBSERYNTH

See Nord Gearmotor Manual Section 6.2 for Lubricant Requirements

RECOMMENDED SPARE PARTSLIST
UNIT

PART NO. DESCRIPTION UNIT QUANTITY COST

See attached PEBCO Recommended Spare Parts List dated 9/19/2016

See Thermo-Electron Manual Chapter 7 for Tikt Switch Spare Parts
No spare parts have been provided by this Contract

NOTE: Identify parts provided by this Contract with two asterisks.

ADDITIONAL DATA AND REMARKS

J:\5291\WORDPROC\SPECS\Bid Set\Div 01\01730.docx O 1730'9 January 6, 2015
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Recommended Spare Parts
Certified Drawing No. 22388 Date:9/19/2016
Model No. DLS-22-8-OT Page 1 of 1
| |
Item No. Description Part No. Quantity Each | Erice Each
1 MOTOR/REDUCER COMBO 22388-GEAR MOTOR 1 $1143.00
2 SET COLLAR 2C143 8 $6.00
3 TILT SWITCH 22388-TILT SWITCH 1 $730.00
4 TILT SWITCH CORD 7088K233 2 $137.00
5 FULL-UP LIMIT SWITCH LSXA3K 2 $375.00
6 FLANGE BEARING UCF-207-33 1 $13.00
7 STACKING CONE DLS22-4-ST-AR4 8 $390.00
8 SLACK CABLE SWITCH LSXD3K 2 $487.00
9 CABLE PULLEY RA4501CB0001 3 $21.00
10 CONE CABLE 22388-CCABLE 1SET $280.00
11 LIFT CABLE 222388-LCABLE 1 SET $250.00
12 SKIRT ASSEMBLY 22388-SKIRT 1 $850.00
13 OUTER SLEEVE ASSEMBLY 22388-DLS-22-6-A 1 $1707.00
TO ORDER SPARE PARTS PLEASE CONTACT PEBCO® AT (270) 442-1996 AND ASK FOR SPARE PARTS DEPARTMENT.
PLEASE REFER TO PEBCO® FILE #174314.
PRICES GOOD FOR 30 DAYS.




MATERIALS OF CONSTRUCTION: 12
MOTOR HP MOTOR VOLTAGE ROTARY SWITCH CONE MATERIAL SLEEVE MATERIAL RING MATERIAL
43 6 3/4 230,/460/3/60 NONE AR235 CLASS VINYL COATED POLYESTER ALUM. INNER & OUTER
08 15 1 415/3/50 SPDT AR400 CLASS COVERLIGHT CSM 304 S.5. INNER/UHMW OUTER
' 11/2 575/3/60 DPDT 304 S.S. NEOPRENE COATED NYLON 316 S.5. INNER/UHMW OUTER
CONTROL VALVE CUSTOMER TAG: ZS—12-6—3A, ZS—12-9—3A, ZS—12—12-3A 316 S.S. SILICONE COATED FIBERGLASS 304 S.S. INNER/ALUM. OUTER
HOSED TO AR VIBRATOR ‘ A—36 GROUNDING STRAPS 316 S.5. INNER/ALUM. OUTER
(OPTIONAL) POLYETHYLENE
P | | URETHANE
~ — G GROUNDING STRAPS
>
~
OPTIONS:
o [~ FLANGE SHIPPED LOOSE
” SLACK CABLE SWITCH TILT SWITCH AR VIBRATOR & VALVE PREWIRED JUNCTION BOX PENDANT STATION
' NONE NONE NONE NONE NONE
X © \ ONE ONE ONE, 120 VAC ONE, NEMA 4 ONE, SHIPPED LOOSE
& gguiL/LQ‘;gAéEg %BAL% STups WO CARBON STEEL ONE, 24 VDC ONE, NEMA 4X UP/DOWN P.B.'s
< — -uEx 1st STUD TO BE 22°30° OFF (E NEMA 4 & 4X STAINLESS ONE, NEMA 9 TILT INDICATOR LIGHT
N LI NEMA 7 & 9 PVC OPEN,/CLOSED P.B.'s
FLOAT BALL OTHER — SPECIFY
FULL-UP SWITCH INTRINSICALLY SAFE
PREWIRED CONTROL JUNCTION BOX (OPTIONAL) NEMA 4 & 4X DUCTILE IRON W/
he NEMA 7 & 9 CHROME NICKEL FINISH
03 SLACK CABLE SWITCH, 120 VAC (OPTIONAL)
= CUSTOMER TAG: ZS—12-6-3, ZS—12-9-3, ZS—12-12-3
xo
Y
FIELD SUPPORT TYP. (2) PLACES
DO NOT SUPPORT SPOUT FROM 5 3/4 1D, 6 OD.
INLET FLANGE ONLY.
© @ - CUSTOMER : KOMLINE—SANDERSON
31/2 5/16  w|F 3/4 DIA. HOLE (9 3/8, 133/8 SE R
— “— — - (8) PLACES ‘ TYP. ‘ /TYP. ‘ - - CUSTOMER P.0. No. : 85540
J_ ! (6) 9/32 DIA. HOLES EQUALLY | PEBCO JOB No. : 174314
ol SPACED ON A 7 1/4" B.C. B B = S 5 o
x ' (SUGGESTED DUST Mh f PEBCO SERIAL No. : 22388
ol COLLECTION : 800CFM) + ol .
& f ] PRODUCT : DRIED BIOSOLIDS
< P . I Q DENSITY : 45-55 PCF
= . ] < o
ELECTRIC GEARMOTOR r+ o L & ?'EZMEP’ ] 1;8.”,_3”"
1 HP, 230,/460,/3/60, yl——— I : : & FLOW RATE : 20 STPH
FOR CL Il DIV. 2 GROUP G 1 2 8 1/8 0.D. m AR :
AREAS (NOT WIRED TO LOW \ I g A i VIBRATOR
VOLTAGE PREWIRE BOX) 1 I & ; v (OPTIONAL) FINISH :
CUSTOMER TAG: M—12—6, M—12-9, y T A \ PER SECTION 09900 SYSTEM 6 OF
M—12-12 L \ CUSTOMERS SPECIFICATION :
] CLEAN PER SSPC—SP6
FULL UP LIMIT_SWITCH, - — 1st COAT — COROTECH WATERBORNE
T, 120/1/60 o ol T 1 BONDING PRIMER V175, 1.5 to 2.1 mil DFT
CUSTOMER TAG: 751276 4, #57127974, P4 TRAVEL (ft) | EXTENDED | RETRACTED 2nd COAT — COROTECH V400 POLYAMIDE
e \ Lo 2 50 1/2 | 26 1/2 HIGH BUILD EPOXY, 4 to 5.2 mil DFT
Y 3 64 1/2 | 28 1/2 3rd COAT — COROTECH V515 ALIPHATIC ACRYLIC
OUTER SLEEVE “ ,' 4 78 1/2 | 30 1/2 #JgTE/;rt-iA[l)il_-:r, RA7L56E)18é 52 tql 2.2 mil DFT
T T : . (o) . mi
STACKING CONES L — 5 92 1/2 | 32 1/2
T T 6 106 1/2 | 34 1/2
GALVANIZED WIRE ROPE o\ VL o7 35173 9 DIA. APPROX. WEIGHT : 850 LBS. PER SPOUT
TYP. (3) PLACES ﬁf \ Y 7 / / .
- 4 4 | HE 134 1/2 | 38 1/2 OUTLET ’
3 ar. : (3)
\‘ o’l 9 148 1/2 | 40 1/2
10 162 1/2 | 42 1/2 -~ 25’ LG. SO CORD EQUIPMENT TAG NoS : M—12—6, M—12-9,
_1_ 11 176 1/2 | 44 1/2 M—12—-12
12 190 1/2 | 46 1/2 SHIPPED LOOSE ITEMS
X 13 204 1/2 | 48 1/2 NEMA 4 PENDANT (24) 3/8-16 HEX NUTS & SPLIT LOCK
BLACK NEOPRENE —— o =
QUTLET SKIRT o 14 216 1/2 | 50 1/2 STATION WASHERS FOR MOUNTING SPOUT TO RSX-14
- 15 232 1/2 | 52 1/2 W/ OPTIONS REF. PEBCO JOB #177214
INDICATED ABOVE
(OPTIONAL)
TILT SWITCH
120/1,/60
CUSTOMER TAG: ZS—12—-6-2, ZS—12-9-2, ZS—12—-12-2 CERTIFIED
PEBCO AND MUST BE USED OMLY IN CONNECTION WITH OUR ® DUSTLESS LOADING SPOUT
SERUSHMESESELT) mmPEBCO DN e
c ADDED COMPONENT TAG NUMBERS, UPDATED VIEWS, ISSUED CERTIFIED JDB |2.25.2016] JRW [2.23.2016] pRAWN :  JRW 11.12.2015 P.O. BOX 7506
B REMOVED TILT SWITCH BARRIER PER CUSTOMERS REQUEST, ADDED MOTOR DATA, ADDED ADDITIONAL FINISH INFORMATION JRW [1.21.2016]  CM  [1.21.2016]| OHECKED : CM 11.18.2015 B oo 00877508
A CHANGED PRODUCT SIZE, PRODUCT TEMPERATURE & FINISH, ADDED TILT SWITCH VOLTAGE & MATERIAL JRW [12.3.2015] ¢cM  [12.3.2015| RELEASED : CM 02.23.2016 FAX @70) 442-5214
REV. DESCRIPTION BY DATE CHECKED BY | DATE scALE : 3/32 (D) |.JOB No. 174314 www.pebco.con DRAWING No. 22388 SHT. 1 Rev. C
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PEBCO® DUSTLESS LOADING/SELF-CONTAINED DUSTLESS LOADING SPOUTS MANUAL OVERVIEW

1 MANUAL OVERVIEW

1.0

2.0

3.0

4.0

5.0

6.0

MANUAL CONTENTS

This Section of the manual will familiarize you with the contents of the other manual sections. This
manual is general in approach and may not include everything you want to know about the specifics
of your particular application. Specific technical information can be found on the drawings which are
a part of this manual.

If you have any questions, which cannot be answered by the written material provided, call PEBCO®
(270) 442-1996 or FAX (270) 442-5214.

PRODUCT OVERVIEW

Section 2 details both standard and optional components for PEBCO® Dustless Loading Spout
(DLS) and Self-Contained Dustless Loading Spout (SCDLS) units.

STORAGE RECOMMENDATIONS

Section 3 covers recommendations for proper storage. In some cases, scheduling requirements or
construction delays result in the equipment being stored prior to installation. The guidelines
suggested in this section are to aid the installer in selection of proper storage conditions. Because of
variability in site conditions/facilities, proper equipment storage/protection is the responsibility of the
purchaser or his agent.

PEBCO® is not responsible for any equipment damage which results from inadequate
storage/protection efforts.

GENERAL INSTALLATION

Section 4 covers installation and start-up procedures. Pay special attention to the !'! WARNING !!!
in Section 4.2. Generally, installation of DLS systems requires working aloft, and may require
applying power to the unit to move between the retracted and extended positions of the spout.
Extreme care and good safety procedures should be used whenever working at height or around
moving equipment.

OPERATION

Section 5 is designed to familiarize you with the operation of the PEBCO® Dustless Loading Spout.

MAINTENANCE RECOMMENDATIONS

Section 6 covers recommendations for maintenance procedures. Information is presented on
lubrication, rotary limit switch adjustment, internal cone inspection, cable inspection, and outer sleeve
replacement. Maintenance specific to SCDLS units is also presented.
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PEBCO® DUSTLESS LOADING/SELF-CONTAINED DUSTLESS LOADING SPOUTS MANUAL OVERVIEW

7.0 WARRANTY

Section 7 is PEBCO®’s Warranty to the purchaser of Dustless Loading/Self-Contained Dustless
Loading Spouts.
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PRODUCT OVERVIEW

2

PRODUCT OVERVIEW

The PEBCO® Dustless Loading Spout (DLS) is a device of two or more conical sections that bridges the gap

between a load-out controls device such as a cutoff gate, conveyor, etc. and a hopper, truck, railcar or barge. The

DLS is retracted to allow the moveable transport device to be positioned and then it is lowered to facilitate dust-
free loading of the bulk solid product. Product is dropped into the inlet cone and travels down the cone assembily,

out of the outlet cone, and into the container being loaded. As product moves down the spout, dust is contained in

the dust sleeve encasing the cone assembly, and routed to a dust collection system through an outlet in the tub.

2.1

STANDARD COMPONENTS

The following components can be found on all PEBCO® DLS units:

DRIVE MOTOR AND GEAR REDUCER

The motor and gear reducer are mounted to the outside of the housing assembly to provide easy
access. The motor is powered by a three phase power source and is engaged by a command from
the operator. Motor and gear reducer combinations vary depending on the application; see the
manufacturer’s component data in the associated cut sheet for detailed manufacturer data.

DRIVE SHAFT AND LIFT CABLES

The drive shaft is supported by flange bearings mounted on either side of the housing assembly and
raises and lowers the spout by way of three lifting cables which run from cable drums on the shaft to
the outlet assembly. For lifting cable inspection and replacement, refer to Section 6.9.1.

ROTARY LIMIT SWITCH

The rotary limit switch is connected to the shaft by a chain drive. The rotary limit switch dictates the
limits of travel for the DLS by dropping out the motor contactor to stop the motor when the adjustable
cams within the switch reach positions which correspond to the upper and lower limits of travel.
These limits can be changed as desired by adjusting the switch; for more information on rotary limit
switch adjustment, see Section 6.7. Refer to the associated cut sheet for manufacturer data.

INLET CONE

The inlet cone is contained within the housing, and connects the spout to the equipment above by
way of a sealed flange. Material enters through the inlet cone and is passed down either to the
outlet assembly or an intermediate cone assembly.

CONE SUPPORT CABLES

The cone support cables ensure that each cone is suspended level and at the correct height. The
cable runs from the housing assembly to the outlet assembly with intermediate cones connected
to the cable via U-bolt cable clamps. For cone suspension cable inspection and replacement, see
Section 6.9.2.
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2.2

OUTLET ASSEMBLY

The outlet assembly is held at the desired height by the lifting cables, and consists of a housing,
outlet cone, a hatch adapter for loading sealed containers or an outlet skirt for loading open
containers, along with optional equipment.

FABRIC REINFORCED DUST SLEEVE AND RINGS

The fabric reinforced dust sleeve serves to contain dust and connects from the housing assembly to
the outlet assembly. Depending on the application, it may be constructed from Coverlight, neoprene
coated nylon, or silicone coated fiberglass. Reinforcing rings are spaced along the sleeve, allowing it
to maintain shape. For dust sleeve replacement, see Section 6.10.

DUST COLLECTOR OUTLET

The dust collector outlet may be located on the side or the top of the housing assembly, and serves to
route dust from the spout to a dust collection system.

OPTIONAL COMPONENTS

In addition to the standard components mentioned in Section 2.1, PEBCO® DLS units are also
available with the following:

INTERMEDIATE CONE ASSEMBLY

Depending on the length of travel, the DLS unit may contain an intermediate cone assembly between
the inlet and outlet cones. Intermediate cones are attached to the cone support cables using U-bolt
cable clamps. When the spout is retracted, these cones compactly nest inside one another. When
the spout is extended, the cones telescope to direct the product into the container being loaded. For
cone inspection and replacement, refer to Section 6.8.

SLACK CABLE SWITCHES

Slack cable switches are mounted inside the housing assembly and are held in a closed position
when the cable is taut. When the cable becomes loose due to the outlet assembly hitting an
obstruction, the slack cable switch will move to an open position, which will either stop the motor or
send a signal to the operator. See the associated cut sheet for manufacturer data.

AIR VIBRATOR

An air vibrator may be installed on the outlet assembly to assist in material flow. Air vibrators must be
connected to filtered, regulated, and lubricated air with pressure not to exceed 80 psi. Air is supplied
via a coil hose which stretches between the housing assembly and the outlet assembly. DO NOT
connect air vibrators to the same air supply as SCDLS headers; vibrator air must be lubricated, while
header air must be dry. For more information, see the manufacturer’s data provided in the associated
cut sheet.



20

PEBCO® DUSTLESS LOADING/SELF-CONTAINED DUSTLESS LOADING SPOUTS PRODUCT OVERVIEW

2.3

TILT SWITCH AND JUNCTION BOX

Tilt switches are used to indicate the height of the material or a choked loading condition, and are
mounted on a chain beneath the outlet assembly. When the switch is pushed away from the vertical
position by the material pile, the switch sends a signal to the operator, indicating the spout should be
raised until the switch resets. Tilt switches are available in carbon steel, stainless steel, and PVC,
with an optional float ball for liquid applications. For specific manufacturer data, see the associated
cut sheet.

PENDANT CONTROL (WIRED OR UNWIRED)

PEBCO® can provide a pendant control for the unit if desired. Controls are engineered to meet
the needs of the customer, and vary in configuration depending on the application. See the
associated cut sheet for specific manufacturer data.

MOTOR BRAKE

Motor brakes are used to assist in stopping of the spout. DLS units without motor breaks rely on
friction in the gear reducer to stop the spout. If more precision is required, motor brakes are used so
that when the motor is not receiving a signal to operate, the brake engages.

SCDLS SYSTEMS

Unlike standard DLS systems, Self-Contained Dustless Loading System (SCDLS) are manufactured
with a dust collection system installed directly onto the housing assembly. This eliminates the need
for a stand-alone dust collection system, and also provides an easy way to put material back into the
product stream.

During the loading process, the dust filters, which are positioned within the spout, are periodically and

automatically purged by air blasts from the diaphragm valves. This forces product collected on the

filters back into the product stream and into the vehicle or container being loaded.

In addition to the components of the standard DLS system, the SCDLS contains the following:

AIR PLENUM
The Air plenum is a sealed chamber located directly above the housing assembly. Air is drawn into
the plenum through the filters, and expelled through the exhaust fan. The plenum also contains
inspection panels for easy access to the filters for inspection and replacement.

HEADERS FOR COMPRESSED AIR
The headers on an SCDLS serve as an air reservoir for the diaphragm valves. Air is supplied to the
headers through one of the fittings located on each header. Use 70-80 psi of clean dry air to charge
the headers.

DIAPHRAGM VALVES

Diaphragm valves pulse air onto the filters during operation to remove product buildup and force it
back into the product stream. The valves are located on top of the plenum to allow for easy access,
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and are pulsed automatically by the dust collector timer controller during operation. For more
information on diaphragm valves, refer to the manufacturer data in the associated cut sheet. For
maintenance, see Section 6.14.1.

MULTI PLEATED DUST COLLECTION FILTER PACK

The dust collection filters are mounted between the tub and the plenum and can be reached via the
access panels on the plenum. Filters remove product from the airstream before it enters the plenum,
allowing air to be routed directly out of the plenum into the atmosphere without further need for
processing. Each filter can accommodate a volume flow rate of 500 CFM. Manufacturer data can be
found in the associated cut sheet; for filter inspection and replacement, see Section 6.13.

ENCLOSURE CONTAINING THE DUST COLLECTOR TIMER CONTROLLER

The dust collector timer controller is located inside an enclosure on the side of the unit. The timer
controller regulates the purge sequence by signaling the pilot valve connected to each diaphragm
valve, controlling both the time between each purge and the duration of each purge. The controller
also monitors the pressure differential across the filters for maintenance purposes. Manufacturer
data can be found in the associated cut sheet.

SOLENOID DRAIN VALVE

The drain valve is connected to each header and serves to remove condensation accumulated in the
headers. After each purge cycle, the dust collector timer controller opens the drain valve, which
evacuates the water from the system. Manufacturer data can be found in the associated cut sheet.
For maintenance, see Section 6.14.3.

EXHAUST FAN

The exhaust fan is mounted to the top of the plenum and serves to drive air from the spout and the
container being loaded through the filters and out into the atmosphere. In some cases, air may be
ducted from the outlet of the exhaust fan; however, this is usually not necessary. Do not duct the
outlet air unless the system was originally designed with this specification in mind, as ducting the
outlet air induces a higher load on the exhaust fan. The volume flow rate is controlled by means of a
damper on the outlet of the fan. Use care when adjusting the volume flow rate to ensure that the
maximum flow rate for the filters and the maximum load on the exhaust fan motor is not exceeded.
See the manufacturer’'s component data in the associated cut sheet for more information; for
exhaust fan burn-in instructions, see Section 4.3.4.
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3 STORAGE RECOMMENDATIONS

3.1 GENERAL REQUIREMENTS

If PEBCO® equipment is to be stored for a period of time longer than three weeks prior to installation,
the following procedures are recommended:

Equipment should be stored in enclosed areas. Indoor storage area should be clean and dry.
Storage should be off of the floor, preferably on skids or pallets.

Storage area should be free from rapid temperature changes. If necessary, an additional heat
source should be used.

Storage area should not subject equipment to vibration.

All interior and exterior surfaces of the spout must be thoroughly coated with Cosmoline. Any
unpainted surfaces, such as shafts, rollers, bearings, and pins should be given special
attention to ensure a thorough covering of Cosmoline.

Storage must be above any possible water or snow line.

All bearings must be fully charged with grease.

Periodic inspections should be made, checking the covering, any moisture present,
cleanliness and general appearance to ensure the absence of corrosion and the integrity of
the Cosmoline coating.

If outdoor storage is necessary, the equipment should be fully covered with weather-proof

material, vented so as not to trap moisture, but drip-proof so the water cannot enter or splash
up into it.

3.2 ELECTRICAL EQUIPMENT

All electrical device enclosures must be opened and coated with CRC Stor & Lube.

All electrical connections (terminations) must be coated with CRC Stor & Lube.

All electrical openings must be capped or plugged as necessary to be sealed to atmosphere.
Electrical junction boxes included with the equipment should be opened and any exposed
wire and terminations should be coated with CRC Stor & Lube. Open conduit connections

should be plugged or capped to atmosphere and the enclosure door should be securely
tightened to ensure sealing integrity.
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3.3 SCDLS SPECIFIC EQUIPMENT

o Headers should be sealed from the environment, and inspected for rust or corrosion prior to
installation if stored for a period longer than six months. If rust is found, it must be removed
before the unit is installed.

o Filters should be stored in an area protected from pests and excess humidity. Temperature
should not exceed 100°F (38°C). Do not stack. Storing filters mounted inside the assembly is
acceptable so long as all these conditions are satisfied by the storage area for the assembly.

¢ Hose assemblies must be removed & capped/plugged.

3.4 ADDITIONAL REQUIREMENTS

Prior to long-term storage, and start-up after storage, please refer to any and all applicable
instructions published by individual component manufacturers.
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4 GENERAL INSTALLATION

4.1

4.2

4.3

RECEIVING INSPECTION

Upon receipt of the equipment, a thorough inspection of the equipment should be made. The
following points should be noted:

e Condition of the shipping crate/skid that would indicate rough handling or possible equipment
damage

e Condition of the equipment itself; obvious dents, bent flanges, loose or broken accessories, oil
leaks, etc.

o Check packing list to see if any parts were shipped loose, and if they are packed with the
equipment.

REPORT ANY DAMAGE OR MISSING COMPONENTS TO THE DELIVERING CARRIER.

INSTALLATION WARNING

N WARNING !

Installation requires that the unit be moved between its retracted and extended positions. Before
repositioning the unit, ensure that all personnel are standing clear of the unit. After repositioning of the unit,
fully isolate the unit from all power sources.

Follow all local fall protection/falling object protection requirements whenever working aloft. Anchor all
large equipment that is to be installed BEFORE lifting. If a Loading Spout Positioner system is
present, this system should be fully isolated from all power sources before any lifting systems are
positioned. Moving the unit while lifting systems are in place may result in equipment damage or
tipping of the lifting system.

MOUNTING AND INSTALLATION

PEBCO® Dustless Loading Spouts (DLS) are normally shipped in a nearly retracted position and
suspended from a wooden frame. Larger units, however, are often shipped with subassemblies on
separate skids. Section 4.3.1 covers installation for assembled units. For large units, see Section 4.3.2.

SCDLS units mount in the same way as DLS units; however, some additional steps will be required.
These steps can be found in Section 4.3.3.

4.3.1 Installation of Assembled Units
1. Remove the bolts and straps holding the DLS in the shipping frame.

NOTE: Do not remove packing or skid until the spout has been bolted in place, with
provided bolts, nuts, and lock-washers secure tightly.
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10.

11.

12.

Check the alignment of the bolt holes on both the mating flange and the support steel
to determine if the bolt holes will match correctly with the unit. Do not attempt to
correct alignment by drilling through the flange, as this will possibly weaken the
flange and result in a poor seal. Check the mating flange for level.

Install the appropriate gasket material or sealant on the top flange surface of the
housing.

Using a fork truck or other appropriate equipment, lift the spout to the mating flange.

Install nuts and washers. Use only a high grade hex head bolt with an equal grade of
nut, flat and lock washer. Lock washers and/or a thread locking material should be
used. Angle supports on top of the housing assembly must be utilized for additional
support to the hopper or other rigid steel structure to ensure that the housing assembly
is installed securely; the unit CANNOT be supported solely by the flange.

The skid and packing can now be removed.

Install the dust collection hose/pipe to the side outlet of the housing using an appropriate
gasket material. (Not necessary for SCDLS units)

Electrical connections to the drive motor, rotary limit switch, and optional equipment can
now be made. Refer to the provided wiring diagrams for more information.

M WARNING !

Until the Rotary Limit Switch has been checked to ensure proper adjustment, DO NOT
FULLY RETRACT THE SPOUT, as over retracting may cause damage to the unit.
PEBCO® DLS systems are shipped extended approximately 4 inches from the fully
retracted position to protect against over retracting during installation.

Check the motor for correct rotation.

Continue to Section 6.7 for rotary limit switch adjustment.

If the DLS contains automatic-raise or level switches, they should be tested by manually
tilting the sensing probe. Make sure that this activates the spout motor or relays a signal
to the operator.

For SCDLS units, continue to Section 4.3.3.

NOTE: After one week of service, it is recommended that a complete check of all
fasteners be made to ensure tightness.

4.3.2 Installation of Unassembled Units

Large DLS units are generally shipped with subassemblies on separate skids as follows:

Housing assembly, including drive assembly and lift cables wound on single-groove lift
pulleys

Outlet assembly

10
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Cone assembly, including cone support cable harness
Outer flexible sleeve

Miscellaneous parts including: fasteners, cable fittings, and other items as identified on
the parts list or packing list.

Installation and assembly of the unit is completed as follows:

1.

2.

Remove the bolts and straps holding the DLS in the shipping frame.

Check the alignment of the bolt holes on the housing assembly to determine if the
bolt holes will match correctly. Do not attempt to correct alignment by drilling through
the flange, as this will possibly weaken the flange and result in a poor seal. Check the
mating flange for level.

Install the appropriate gasket material or sealant on the top flange surface of the
housing assembly.

Using a fork truck or other appropriate equipment, lift the housing assembly to the
mating flange.

Install nuts and washers. Use only a high grade hex head bolt with an equal grade of
nut, flat and lock washer. Lock washers and/or a thread locking material should be
used. Angle supports on top of the housing assembly must be utilized for additional
support to the hopper or other rigid steel structure to ensure that the housing assembly
is installed securely; the unit CANNOT be supported solely by the flange.

Install the dust collection hose/pipe to the side outlet of the housing using an appropriate
gasket material. (Not necessary for SCDLS units)

Position the outlet assembly
beneath the housing assembly at
the published extended length.
The junction box for the product
sensor probes, if provided, should
be aligned with the junction box (a) (b)
for that purpose on the housing \

assembly. Align the lift cable
attachment points on discharge
with the sheaves in the housing
assembly.

Place the cone assembly in the

discharge cone as shown in Figure 1: Cone Assembly Placement
Figure 1, aligning the cone (a) Cone Support Tabs
support tabs with tabs on (b) Discharge Cone

discharge cone. Attach the cone
support cables to the discharge
cone.

11



27

PEBCO® DUSTLESS LOADING/SELF-CONTAINED DUSTLESS LOADING SPOUTS GENERAL INSTALLATION

10.

11.

12.

13.

14.

15.

Place the flexible sleeve over the cone stack and onto outlet assembly. Do not connect
to discharge at this time. The sleeve should be aligned such that the cable guides on the
sleeve are aligned with the lift cable attachment points on the outlet assembly.

Electrical connections can now be made to the drive motor, rotary limit switch, and
optional equipment. Refer to the provided wiring diagrams for more information.

a.

Check the motor for correct rotation.

I WARNING !
Until the Rotary Limit Switch has been checked to

If the pre-wire option has been purchased, all components on a sub-assembly, with
the exception of the motor and brake, are wired to a common junction box on the
sub-assembly. Components located on the outlet assembly are to be connected to
appropriate terminals in the junction box on the housing assembly. This is to be
done via the multiple-conductor cable festoon on the flexible sleeve or the cable reel
provided for this purpose. All other control terminations are made in the junction box
located on the housing assembly.

If the pre-wire option has not been purchased, the customer or his representative is
responsible for terminations at the various components, according to the drawing
provided. Connections for the tilt switch are located within a small terminal box
located on the outlet assembly. The rotary limit switch and slack cable limit switch
are located on the housing assembly, and should be wired through conduit suitable
for the expected environment. The motor and brake should be wired through a
separate conduit, as these are high-voltage, three-phase components.

ensure proper adjustment, DO NOT FULLY

RETRACT THE SPOUT, as over retracting may

cause damage to the unit.

Lower the lift cables a minimum of 6 inches past
the attachment points on the outlet assembly,
threading each cable as seen in Figure 2: (a)
through the slack cable limit switch arm (if @ ¢
provided), and (b) through the cable guides on the
flexible sleeve.

Attach the lift cables to the outlet assembly using
the lifting eyebolts, making necessary
adjustments to ensure the discharge will hang
level.

Continue to Section 6.7 for rotary limit switch
adjustment before proceeding to step 15.

Using the drive assembly, raise the outlet

v

(b)

assembly until the cone support cable harness Figure 2: Cable Threading
can be connected to the housing assembly using (a) Slack Cable Limit Switch
the quick-links provided. Lower the discharge to (b) Cable Guides

12
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16.

17.

18.

19.

20.

the fully extended position to ensure the cone assembly will hang straight.

Raise the outlet assembly until the outer flexible sleeve can be connected to the housing
assembly. Insert the top ring into the tub on the housing assembly and tighten the
retaining bolts.

NOTE: It may be necessary to push the seal material in with a flathead screwdriver or similar
tool, as it has a tendency to bulge out of the tub.

Once the sleeve is secure, lower the assembly to the fully extended position. Connect
the sleeve to the outlet assembly, making sure there are no twists.

Raise and lower the spout several times to test the operation of the spout. If the outer
sleeve develops a twist, loosen the lower connection and straighten the sleeve while
extended. Make any necessary adjustments to the lift cable to level the outlet assembly.

If the DLS contains automatic-raise or level switches, they should be tested by manually
tilting the sensing probe. Make sure that this activates the spout motor or relays a signal
to the operator.

For SCDLS units, continue to Section 4.3.3.

NOTE: After one week of service, it is recommended that a complete check of all
fasteners be made to ensure tightness.

4.3.3 Installation of Dust Collection Systems on SCDLS Units

1.

Check all air tubing for any signs of damage, and tool check each connection to ensure

tightness. Connections are tightened at the factory, but can become loose during shipping.

Connect the Dust Collector Timer Controller to power according to the provided wiring

diagrams.

The air supplied to the dust collection system should be clean and dry, as moisture and

contaminants can severely damage the filters and valves.

Connect the air supply to the header. Headers should be pressurized at 70 to 80 psi; over-

pressurizing could cause the filters to fail. It is recommended that a cutoff valve be installed
immediately before the header for maintenance purposes.

NOTE: Although each header contains an inlet for compressed air, it is only necessary to

connect the air supply to one header

4.3.4 SCDLS Fan Motor Burn-in Instructions

Before beginning the burn-in procedure, review the electrical connections to make sure the unit
has been wired properly. Check each connection for snugness and placement, and ensure that
overloads are properly set.

13
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Burn-in should take place with the damper closed; this will ensure minimum amp draw and
reduce the risk of damaged equipment. If for any reason it is required that the damper be
opened, DO NOT open the damper more than 25% of the way from the fully closed position.
Fully opening the damper will cause overload and may damage the system.

Once burn in is complete, the damper may be adjusted as necessary to obtain the desired
volume flow rate by measuring the static pressure at the outlet and referencing that
measurement to the fan curve provided in the manufacturer's component data. Use care when
adjusting the volume flow rate to ensure that the maximum flow rate for the filters and the
maximum load on the exhaust fan motor is not exceeded.

14
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5

OPERATION

' WARNING !l
Before beginning a loading operation, make sure the area around the spout is clear of personnel. As direct
exposure to the product stream can result in seriously injury or death.

1. After the vehicle/container has been positioned with its hatch directly below the spout, open the
vehicle/container hatch.

2. Once the hatch has been opened, begin lowering the loading spout to the vehicle or container opening.
3. The dust extractor should be turned on at this point.

4. Continue to lower the outlet assembly until it is firmly seated in the vehicle/container hatch.

5. Start the product feed. The vehicle or container should be properly filled with little or no visible dust.

6. When the vehicle is full, raise the spout completely and turn off the dust extractor. This completes the
loading cycle.

15
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6 MAINTENANCE RECOMMENDATIONS

6.1

6.2

6.3

MAINTENANCE PROGRAM IMPORTANCE

An inspection and maintenance program should be established to ensure the successful operation of
the equipment during its working life.

One of the most important aspects of any maintenance program lies in establishing a good set of
operating records. Daily log sheets should be set up to record all important operating parameters of
the equipment. Inspection at predetermined intervals is essential. The frequency of inspections may
vary with operating conditions and the environment of operation. Complete records will also indicate
spare parts used and on-hand, and the historical details of any maintenance or overhaul which takes
place.

The purpose of a good maintenance program is to achieve maximum operating performance while
holding down maintenance costs.

WEAR PARTS

Parts exposed to high frictional forces, whether due to the sliding of two parts against each other, or
due to exposure to the product flow, are expected to wear and may need to be replaced. PEBCO®
does not consider the wearing of Seals, Cones, Lift Cables, Cone Suspension Cables, Dust Sleeves
or SCDLS Filters due to friction to be a defect as covered under the product warranty, and
replacement of said parts is considered to be the responsibility of the purchaser.

MAINTENANCE SCHEDULE

Scheduled inspection of equipment and active preventive maintenance are essential for optimum
performance and long equipment life. This section lists suggested schedules for maintenance.
However, actual service conditions and environment greatly affect equipment reliability and such
schedules should be adjusted as necessary to suit the specific requirements of the installation.
Additional maintenance may be required for components not manufactured by PEBCO®; see the
manufacturer’s component data for manufacturer recommendations.

16
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MAINTENANCE RECOMMENDATIONS

6.4

6.3.1 Suggested Maintenance Schedule

Weekly Monthly Quarterly Yearly
Visually Check Grease Flange Tool Check for Check all Wiring
for Loose |:| Bearings |:| Loose |:| for Fraying or |:|
Hardware Hardware Damage
Check Air Tool Check Air Check Gear Inspect Mountin
Pressure ( Air |:| Vibrator Mounting |:| Reducer Oil |:| BoI‘t)s 9 |:|
Vibrator) Bolts Level
|:| |:| Check Chains |:| |:|
Grease Drive
I:l D Bearings l:l I:l
Check Electric
I:l D Motors l:l I:l
Check Limit
I:l D Switch(es) l:l I:l
6.3.2 Spare Part Installation Log
Date Part Qty. Comments

SAFETY PRECAUTIONS

' WARNING !

Before conducting any maintenance on or around the system, it should be fully isolated from all

power sources. Failure to do so may result in injury or death.

Follow all local fall protection/falling object protection requirements whenever working aloft. Anchor all

large equipment that is to be removed/installed BEFORE removing/lifting. If a Loading Spout

17
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6.5

6.6

Positioner system is present, this system should be fully isolated from all power sources before any
lifting systems are positioned. Moving the unit while lifting systems are in place may result in
equipment damage or tipping of the lifting system.

GENERAL INSPECTION

In order to ensure maximum operating efficiency and to prevent excessive down-time and costly
replacements, it is recommended that an inspection of the systems and sub-systems of the unit be
conducted every 90 days.

Electrical motors, and limit switches, both rotating and/or lever type, should be checked and
tested to ensure they are in good working order.

Drive coupling, shaft keys, lifting pulleys, and set screws should be tool checked for loose
connections.

Lifting cables should be inspected for fraying of cable, which could cause damage to equipment
or injury to operating personnel during loading.

LUBRICATION

General recommendation is for lubrication:

6.6.1

6.6.2

6.6.3

6.6.4

Flange Bearings

Flange bearing(s) that support the drive shaft(s) and idler shaft(s) should be greased every 100
hours of operation using NLGI #2 Lithium based grease, if the particular bearing has a grease
fitting.

Gear reducer

Gear reducer lubrication level must be visually inspected every 90 days on non-sealed units to
ensure that proper level is maintained. Gear reducers are filled to the proper level at the factory
with AGMA No. 7 compounded oil. After installation of the breather plug, unit is ready for use.
Before installing the breather plug, refer to instruction tag and determine the proper position

according to reducer mounting.

Consult the component data sheets for additional recommendations on gear reducer lubrication
from the manufacturer.

Drive Motor

Refer to the manufacturer's recommendations listed in the specific component data sheet(s).

Drive Bearings

Drive bearings should be lubricated with NLGI #2 Lithium based grease every 90 days.

18
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6.6.5 Lifting Cables

Lifting cable transfer sheaves located under housing assembly have non-lubricated bearings.
These bearings should remain dry and are not to be lubricated.

6.7 ROTARY LIMIT SWITCH ADJUSTMENT

Rotary limit switches are preset at the factory; however, they can become misaligned during shipping
or after long periods of operation and should be checked during installation and periodically
thereafter.

1. Remove the cover on the rotary limit switch, so that the limit switch cams can be observed.
2. With a person observing the limit switch cams, jog the motor to raise the DLS.

3. Raise the unit until the published retract height for the unit is reached. Refer to the customer
certified drawing accompanying this manual.

4. At this point, one of the limit switch cams should have actuated one of the micro switches or be
just ready to actuate:

a. If a micro switch has been actuated, this action should have stopped the drive motor. If
not, recheck the limit switch circuitry to determine if it is properly wired to the
motor starter.

b. If a micro switch has not been actuated but is just about to, continue the operation of the
drive unit until the sequence described in (a) occurs. If this causes the retracted height
of the DLS to be different then specified on the certified drawing, this condition is
acceptable if the difference in height is no more than plus or minus 1-1/2 inches.

c. If at the retracted position a limit switch cam is not near the activation point - the
particular limit point must be reset. See instructions inside cover of switch enclosures.

5. Lower the DLS assembily to its full extended length listed on the customer certified drawing
accompanying this manual.

6. Atthis point, observe and confirm the following:

a. The outlet assembly is suspended in a level position. (If not, adjust the lifting eyebolts on
the outlet assembly).

b. The dust sleeve is suspended uniformly with no twists in the fabric. (Also check for
hidden tears.)

c. The other rotary limit switch either stopped the drive motor at this position or the
observed cam is just ready to actuate.

7. ltis important that the rotary limit switch stop the DLS in the lower position just before the lift
cables become slack. This condition is preset at the factory, but may have shifted during transit
or operation.

19
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6.8

8. If the rotary limit switch stopped the drive unit in step 6 then the checkout of the limit switch is
complete.

9. If the limit switch cam has not quite activated at this point, continue to lower the DLS until the
cam actuates the lower level switch.

10. If this point occurs within 1-1/2 inches of the published extension height on the customer certified
drawing and the lift cables are still in tension, no further adjustment is necessary.

11. Raise and lower the spout several times to ensure it is performing properly and stopping at its
upper and lower rotary limit switch set points.

12. If the lift cables are slack or the extended position is lower than desired, the switch point must be
reset.

INTERNAL CONE INSPECTION AND REPLACEMENT

Internal cones should be inspected to ensure that product flow into the vehicle/container, or air flow up
through the spout, is not restricted due to damaged components. If bent, damaged, or worn components
are discovered, these components can be easily and economically replaced.

Special attention should be paid when loading hydroscopic or sticky material through loading spout.

Periodically check internal cones for product build-up; if build-up is found, strike or scrape each cone to
eliminate it.

6.8.1 Intermediate Cone Replacement/Inspection (Lower Half)

I WARNING !

Prior to performing cone inspection or
replacement, the system must be
isolated from all external power
sources. If work is being done on the
cone assembly and the drive motor
engages, it could result in personal

injury or death.

1. With the unit in its full
extended position, loosen the
bolts on the lower end of the
dust sleeve.

2. Raise the sleeve up as far as
necessary to inspect the lower
cones. Secure the sleeve in a
raised position by tying it off or
other appropriate means.

)
Figure 3: Cone U-bolt Cable Clamps

3. Toreplace a cone, disconnect
the U-bolt cable clamps from
the cone (Figure 3) and remove the cone. Leave the clamps attached to the cables.
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4. Attach the new cone to the cable clamps. Apply Loctite 243 (567 for stainless steel
applications) to the threads before tightening the nuts.

5. Lower the dust sleeve into position and replace and tighten the bolts, applying Loctite
243 (567 for stainless steel applications).

6.8.2 Intermediate Cone Replacement/Inspection (Upper Half)

M WARNING !

This procedure requires that the unit be moved between its retracted and extended positions.
Before repositioning the unit, ensure that all personnel are standing clear of the unit. After
repositioning of the unit, fully isolate the unit from all power sources.

Take all appropriate precautions for working on equipment suspended from overhead. Failure to
take prudent safety measures can result in serious injury or death.

On dustless loading spout units with lengths greater than 8 feet, the dust sleeve becomes quite
heavy. Special handling consideration must be given to the dust sleeve when performing this
maintenance.

1. Raise the spout to its retracted (full-up) position. Loosen the bolts retaining the dust
sleeve.

NOTE: AT THIS POINT THE DUST SLEEVE AND STIFFENING RINGS WILL DROP.
IT IS IMPORTANT THAT DUE CONSIDERATION BE GIVEN TO THIS FOR SAFETY!!

2. Lower the spout to expose the cones in the upper section of the DLS.

3. To replace a cone, disconnect the U-bolt cable clamps from the cone(s) and remove the
cone(s). Leave the clamps attached to the cables.

4. Attach the new cone to the cable clamps. Apply Loctite 243 (567 for stainless steel
applications) to the threads before tightening the nuts.

5. Raise the outlet assembly until the sleeve can be connected to the housing assembly.
Insert the top ring into the tub on the housing assembly. Apply Loctite 243 (567 for
stainless steel applications) to the retaining bolts and tighten.

NOTE: It may be necessary to push the seal material in with a flathead screwdriver or
similar tool, as it has a tendency to bulge out of the tub.

6.9 CABLE INSPECTION AND REPLACEMENT

An inspection of the lift cables and cone support cables should take place every 90 days to minimize
maintenance costs and ensure safe operation.
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6.9.1 Lift Cable Inspection and Replacement

M WARNING !
This procedure requires that the unit be moved between its retracted and extended positions.

Before repositioning the unit, ensure that all personnel are standing clear of the unit. After

repositioning of the unit, fully isolate the unit from all power sources.

Take all appropriate precautions for working on equipment suspended from overhead. Failure to

take prudent safety measures can result in serious injury or death.

1.

2.

10.

11.

12.

Lower the spout to the extended position.

Visually inspect the entire length of the cable, including the portion of the cable
remaining inside the housing assembly. If any signs of corrosion or fraying are

present, the cable must be replaced.

To replace the cable, lift the spout so that a work
platform can be placed under the outlet assembly.

Lower the outlet assembly onto the platform.

Disconnect the cable from the outlet assembly by
unscrewing the lifting eyebolt.

Remove the cable from the drum by loosening the
retention bolt on the drum (Figure 4)

Thread the new cable through the turning sheave
(Figure 2).

Attach the cable to the drum by threading it through
the hole in the retention bolt (Figure 4). The loose
end of the cable should be short enough to fit
completely inside the slot.

Tighten the retention bolt.

Tightly wrap the cable around the drum twice and
thread the cable through the cable guides

Connect the cable to the outlet assembly using the
lifting eyebolt.

Retention
Bolt

Cable Hole

Slot

/

Figure 4: Cable Retention Bolt

Raise the spout so that the outlet no longer rests on the work platform. Adjust the

lifting eyebolt until the outlet assembly sits level.
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6.9.2 Cone Support Cable Inspection and Replacement

M WARNING !
This procedure requires that the unit be moved between its retracted and extended positions.

Before repositioning the unit, ensure that all personnel are standing clear of the unit. After

repositioning of the unit, fully isolate the unit from all power sources.

Take all appropriate precautions for working on equipment suspended from overhead. Failure to

take prudent safety measures can result in serious injury or death.

1.

10.

11.

12,

13.

14.

In the retracted position, loosen the sleeve retaining bolts at the top end of the sleeve,
and remove the top of the sleeve from the tub.

T WARNING !

On dustless loading spout units with lengths greater than 8 feet, the dust sleeve
becomes quite heavy. Special handling consideration must be given to the dust sleeve
when performing this maintenance.

Lower the spout to the full extended position.

Inspect the full length of each cable for signs of corrosion or fraying. If any corrosion or
fraying is found, the cable must be replaced.

To replace the cable, raise the spout to a position about 12 inches from fully retracted,
and disconnect cone support cables from the attachment points inside the tub. Allow the
cones to nest within the outlet assembly.

Lower the outlet assembly to a position that allows easy access to the cone assembly.

Disconnect the cable from the outlet assembly.

Mark the cable at each U-bolt cable clamp, and remove the clamps from the cable. (See
Figure 3.)

Transfer the marks from the old cable to the new cable.
Attach the new cable to the outlet assembly.

Attach each cone to the cable using the U-bolt cable clamps and the marks transferred
from the old cable, applying Loctite 243 (567 for stainless steel applications).

Lift the outlet assembly to a position at which the cables can be reattached to the
housing assembly, and reconnect the cables.

Lower and raise the outlet assembly, observing the cones. Each cone should nest within
the next without hanging or skewing. Each cone should suspend in a level position. If
this is not the case, adjust the cones by repositioning the U-bolt cable clamps.

Once each cone has been fully adjusted, fully retract the spout.

Push the top of the sleeve back into the tub and tighten the retaining bolts.
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6.10 DUST SLEEVE REPLACEMENT

Dust sleeves on DLS units do wear out over time and must be replaced. Use the following procedure
to replace the dust sleeve whenever holes or tears become evident.

I WARNING 1!
This procedure requires that the unit be moved between its retracted and extended positions. Before

repositioning the unit, ensure that all personnel are standing clear of the unit. After repositioning of the unit,

fully isolate the unit from all power sources.

Take all appropriate precautions for working on equipment suspended from overhead. Failure to take

prudent safety measures can result in serious injury or death.

1.

In the retracted position, loosen the sleeve retaining bolts at the top end of the sleeve, and
remove the top of the sleeve from the tub.

M WARNING !

On dustless loading spout units with lengths greater than 8 feet, the dust sleeve becomes quite
heavy. Special handling consideration must be given to the dust sleeve when performing this
maintenance.

Lower the spout about 12 inches and disconnect the three cone support cables from the
attachment points inside the tub. Allow the cones to nest within the outlet assembly.

Lower the spout until it rests on a work platform or some type of support, approximately
halfway through its travel. Do not work on the spout while the weight of the unit is supported
on the three lift cables. Also, do not lower the spout to its full extended position while making
these changes.

At this time, disconnect the three outside lift cables from the outlet assembly. This will allow the
outlet assembly, stacking cones, and outer sleeve to be lowered without unbolting the housing
assembly.

Loosen the sleeve retaining bolts at the bottom of the sleeve, and lift the sleeve off the spout.
Lift the new sleeve over the cone stack, and seat it in the outlet assembly. Align the sleeve with
the spout lifting cables such that the bolts will capture the cables without severe rubbing. Do not
tighten the lower sleeve retaining bolts at this time.

Attach the lifting cables to the outlet assembly.

Raise the spout to within 12 inches of the full-up position, and reconnect the cone support
cables.

Install the top ring of the sleeve inside the tub. Tighten the upper sleeve retaining bolts, applying
Loctite 243 (567 for stainless steel applications).
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10. Lower the spout to the extended position, and verify the sleeve is straight. It is particularly
important that the sleeve have no twists. Tighten the lower sleeve retaining bolts, applying
Loctite 243 (567 for stainless steel applications).

6.11 SHORTENING OF TRAVEL

T WARNING !

This procedure requires that the unit be moved between its retracted and extended positions. Before
repositioning the unit, ensure that all personnel are standing clear of the unit. After repositioning of the unit,
fully isolate the unit from all power sources.

Take all appropriate precautions for working on equipment suspended from overhead. Failure to take
prudent safety measures can result in serious injury or death.

GENERAL NOTE: Typically, removing each cone decreases the retracted height by 2 inches and reduces
the extended height by 14 inches; however, this is not true of all models. Refer to the provided drawings for
detailed information.

1. Raise the spout to its retracted position. Loosen the screws that hold the outer sleeve assembly
into the upper housing assembly. Disconnect the sleeve from the housing assembly by loosening
the retaining bolts and let it rest on the outlet assembly.

I WARNING !

On dustless loading spout units with lengths greater than 8 feet, the dust sleeve becomes quite
heavy. Special handling consideration must be given to the dust sleeve when performing this
maintenance.

2. Reach inside the housing assembly and remove the three cone support cables by disconnecting
the cone shackle from the lug. This will allow the cones to rest on the outlet assembly.

3. Lower the spout until it rests on a work platform or some type of support, approximately halfway
through its travel. Do not work on the spout while the weight of the unit is supported on the three lift
cables. Also, do not lower the spout to its full extended position while making these changes.

4. Atthis time, disconnect the three outside lift cables from the outlet assembly. This will allow the
outlet assembly, stacking cones, and outer sleeve to be lowered without unbolting the housing
assembly.

5. Remove the stacking cone assembly from the outlet assembly by loosening the cable clamps that
hold the cone support cables to the outlet assembly. Be sure to make a note of how much cable is
extended past the last stacking cone tab to the outlet cone. This is important so that when you start
removing cones and cutting cables, you have enough left over to reattach to the outlet cone.

6. Remove the required number of stacking cones from the bottom of the stack to get the desired
travel.

7. The outer sleeve must also be shortened. To do this, loosen the screws that hold the outer sleeve
assembly into the outlet assembly. Remove the sleeve from the outlet assembly noting its
orientation. Cut off two sections from the bottom for every cone that is removed. For example, if
you removed one cone, you would stretch the outer sleeve assembly and cut the sleeve at the
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6.12

6.13

second ring up from the bottom of the outer sleeve assembly. IT IS IMPORTANT TO CUT FROM
THE BOTTOM UP! After cutting, there should always be a ring at the end of the sleeve.

8. Place the outer sleeve assembly into the outlet assembly. Do not tighten any attachment bolts at
this time.

9. Place the stacking cone assembly back into the outlet assembly and attach the lifting cables to the
outlet assembly.

10. Raise the assembly up into a position where you can reattach the cone support cables to the lug at
the top of the inlet. Lower the spout until the cones hang freely, and attach the cone support cables
to the outlet assembly.

11. Raise the spout until the top of the sleeve can be attached to the inlet assembly. Once attached,
lower the spout until the sleeve hangs freely. When the sleeve is straight (no twists), attach the
sleeve to the outlet assembly.

12. After everything is reassembled, check to see if the outlet assembily is level. This can be adjusted
by using the lifting eyebolts.

13. Readjust the rotary limit switch full-up/full-down positions as needed. (Refer to Section 6.7 for
rotary limit switch adjustment.)

MOUNTING BOLT INSPECTION

Check the mounting bolts. Replace and/or tighten any loose or missing bolts. Use the same quality
of bolts used in installation. This should be done annually.

SCDLS FILTER INSPECTION AND REPLACEMENT

Filters on SCDLS units should be inspected monthly to insure they are in good working condition.
Filters should be replaced when the static pressure as measured by the Dust Collector Timer
Controller exceeds 4 in (w.c.). The timer controller is contained within an enclosure on the unit.
(Some systems may be configured such that the Dust Collector Timer Controller is connected to a
computer terminal. If this is the case, the pressure can be read directly from the terminal.) So long as
the pressure module is installed, the unit will display the current pressure by default; if this is not the
case, see the manufacturer’s data.

T WARNING !
Prior to performing any maintenance inside the unit, the system must be isolated from all external power
sources. If work is being done on the system and the drive motor engages, it could result in personal

injury or death.

If the static pressure exceeds 4 in (w.c.), the filters can be replaced by removing the access panels
on the plenum (Figure 5).
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6.14

Filter

Access Panel

Figure 5: Filter Access

SCDLS VALVE INSPECTION

Diaphragm, pilot, and drain valves should be inspected annually to ensure maximum operating life of

the valves and to minimize maintenance costs.

I WARNING !!!

Take all appropriate precautions for working on equipment suspended from overhead. Failure to take

prudent safety measures can result in serious injury or death.

6.14.1 Diaphragm Valve Inspection

1.

Unbolt the diaphragm valve from the header and remove the valve from the SCDLS
by sliding it up off the blow tube.

Open the valve casing by removing the bolts from the top of the valve.

Look for signs of moisture in the valve, which could indicate that the drain valve is
faulty or that the supply air is not being properly conditioned. The presence of
moisture can drastically reduce performance and life of the diaphragm valves, filters,

and headers.

Visually inspect all interior surfaces of the valve and clean using a brush or damp
cloth. Remove any remaining debris using compressed air.

Inspect the diaphragm. If torn, punctured, or worn, it should be replaced. (For
replacement parts contact PEBCO® at (800)707-3226).

Inspect the inlet and outlet seals and replace if necessary.

Reassemble the valve.
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8. Slide the valve back onto the blow tube.

NOTE: Insert the inlet seal into the diaphragm valve BEFORE sliding the valve into
position, as the narrow clearance between the inlet and the header will make this
difficult to do after the valve has been positioned.

9. Bolt the valve onto the header, reconnecting the tubing from the pilot.

10. After each valve has been inspected and reinstalled, reconnect the electrical and air
supplies.

125
{0.49]

PILOT

outier 11301

Figure 6: Diaphragm Valve Cutaway. (/llustrative purposes only. Goyen model
RCAC25FS4 depicted, if different model is installed, see the manufacturer’s component
data in the associated cut sheet for manufacturer details.)

6.14.2 Pilot Valve Inspection
1. Disconnect the unit from all air and electrical sources.

2. Purge the remaining air from the headers. This can be done by activating the
solenoid drain valve attached to the headers.

3. Remove the valve from its housing by removing the screws from the valve.

4. Look for signs of moisture in the valve, which could indicate that the drain valve is
faulty or that the supply air is not being properly conditioned. The presence of
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moisture can drastically reduce performance and life of the diaphragm valves, filters,
and headers.

Visually inspect all interior surfaces of the valve and clean using a brush or damp
cloth. Remove any remaining debris using compressed air.

Inspect the internal workings of the valve; if any damaged or worn components are
found, they should be replaced. (For replacement parts contact PEBCO® at 1 (800)
707-3226)

Reassemble the valve.

Inspect the air tubing and electrical wiring connected to the valve. If any damage or
wear is found, replace the tubing/wiring.

Once all valves have been inspected, reconnect power and charge the headers with
70-80 psi of air.

6.14.3 Drain Valve Inspection

1.

2.

Disconnect the unit from all air and electrical sources.
Purge the remaining air from the headers by activating the drain valve.
Disconnect all tubing and electrical connections

Remove the valve and inspect all interior surfaces of the valve. Clean using a brush
or damp cloth, and remove any remaining debris using compressed air.

Inspect the internal workings of the valve; if any damaged or worn components are
found, the valve should be replaced. (For replacement parts contact PEBCO® at 1
(800) 707-3226)

Inspect the air tubing and electrical wiring connected to the valve. If any damage or
wear is found, replace the tubing/wiring.

Reconnect the valve.

Reconnect power and charge the headers with 70-80 psi of air.

6.15 TROUBLESHOOTING

Spout discharges slowly or does not discharge:

Gate/conveyor above the spout is not operating properly

Product buildup in the cones

Cones misaligned

Damaged cones
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Spout does not extend:

Motor not connected to power

Wiring frayed or loose

Lower limit of the rotary limit switch set too high

Slack cable switch misaligned (should be held closed by the cable)
Rotary limit switch not operational

Motor not operational

Spout does not retract:

Motor not connected to power

Wiring frayed or loose

Upper limit of the rotary limit switch set too low
Rotary limit switch not operational

Motor not operational

Spout over extends:

Lower limit of the rotary limit switch set too low
Rotary limit switch not operational

Motor break not operational

Dust in exhaust (SCDLS):

Torn filters

Worn inlet cone

Dust coming from the outlet (SCDLS):

Fan dampener improperly adjusted

Clogged filters

Fan not operating correctly

Dust Collector Timer Control not receiving power
Dust Collector Timer Control improperly set

Dust Collector Timer Control not operational
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Wiring frayed or loose

o Damaged or loose air hose

o Headers not properly charged with air (should be at 70-80 psi)
o Diaphragm valves damaged or incorrectly connected

¢ Pilot valves damaged or incorrectly connected

6.16 HYDRAULIC SYSTEMS

Refer to manufacturer’s data sheets on items furnished on this order.

If Hydraulic Power Unit is supplied on this order by PEBCO®, refer to the Hydraulic System Manual for
detailed operation.
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7 WARRANTY

WARRANTY: PEBCO® DUSTLESS LOADING/SELF-CONTAINED
DUSTLESS LOADING SPOUTS

WARRANTY

PEBCO® warrants to purchaser, upon the terms set forth, that the equipment purchased, so far
as the same is of PEBCO®’s manufacture, is free from defects in material and workmanship
under normal use and service for a period of twelve (12) months from the date of shipment.
All equipment, including motors, manufactured by others, is warranted solely and exclusively by
their manufacturers and not by PEBCO®, and PEBCO® hereby assigns to purchaser without
recourse to PEBCO® such warranty as is given by the manufacturer.

TERMS

PEBCO®'’s obligation under this warranty is limited to and shall be fully discharged by
PEBCO® repairing or at its option replacing f.o0.b. point of manufacturer any part which is shown
to PEBCO®’s satisfaction to have been defective as to material or workmanship, provided that
written notice of defect is delivered to PEBCO®’s office in Paducah, Kentucky, within sixty (60)
days after defect is discovered, and in no event more than twelve (12) months and sixty (60) days
after shipment.

PURCHASER’'S ACTS VOIDING WARRANTY

The warranty furnished by PEBCO® herein will be rendered void by improper erection or
installation, if executed by other than PEBCO®, misuse, unauthorized alteration, substitutions,
repairs or modifications, neglect or accident, or damage to the equipment caused by improper
storage, abrasion, corrosion, and/or operation outside the rated load limitations for use of the
equipment. PEBCO® shall not be liable for any repairs, replacements or adjustments to the
equipment or any cost of labor performed by the purchaser or others without PEBCO®'’s prior
written approval.

EXCLUSION OF ALL OTHER WARRANTIES AND LIMITATION OF CONSEQUENTIAL AND
INCIDENTAL DAMAGES.

1. THEWARRANTY FURNISHED BY PEBCO® ASEXPRESSLY
INCLUDED HEREIN IS IN LIEU OF ANY OTHER WARRANTIES OR GUARANTIES
EXPRESSED OR IMPLIED. PEBCO® MAKES NO OTHER WARRANTY OR
REPRESENTATION OF ANY KIND WHATSOEVER, EXPRESSED OR IMPLIED,
EXCEPT THAT OF TITLE AND ALL IMPLIED WARRANTIES INCLUDING ANY
WARRANTY OF DESIGN, MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE HEREBY DISCLAIMED.

2. IN NO EVENT, BE IT DUE TO A BREACH OF WARRANTY OR ANY OTHER CAUSE
ARISING OUT OF PERFORMANCE OR NONPERFORMANCE OF THIS PROPOSAL
OR CONTRACT, SHALL PEBCO® BE LIABLE FOR (1) CONSEQUENTIAL OR
INDIRECT LOSS OR DAMAGE INCLUDING BUT NOT LIMITED TO LOSS OF
PROFITS, COSTS TO PURCHASE SUBSTITUTE POWER, PLANT DOWNTIME,
PRODUCTION, INCREASED COSTS OF OPERATION, OR SPOILAGE OF MATERIAL,
OR (2) LOSS OR DAMAGE ARISING OUT OF THE NEGLIGENCE OF THE
PURCHASER, ITS EMPLOYEES, AGENTS, ENGINEERS OR ARCHITECT.

32



48
PEBCO® DUSTLESS LOADING/SELF-CONTAINED DUSTLESS LOADING SPOUTS COMPONENTS

8 COMPONENTS

Component list and manuals available separately, please see “Components Manuals” on our website
www.pebco.com.
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Product Name W. Grbx w/NEMA Adapt & Motor
Motor Speed 1,750 rpm

Ratio 100.00

Output Speed 18.000 rpm

Service Factor 0.80

Nominal Output Torque (Ib-in) 1,948.00
Max. Torque Capacity (Ib-in) 1,655.00
Motor Type ClasslIDiv2,GroupsF,G T3B165°C
Motor Power (HP) 1.000

Gearbox Mounting Position Universal
Housing Type B5 Flange

Input  Adapter N140TC @165

Output Shaft Dimensions 1.9375"

Flange type Il Square Flange with Female
Flange Diameter (in) 7,87

|Flange Location  Ship Flange Loose
|Flange Material Aluminium

Breather Non vented gearbox

Voltage (V) 230/460 Bushing Kit HW/BUSHING1.4375

requency (Hz) 60 Terminal Box Position 1/1

Duty Cycle S1 Lubricant Type KLUBERSYNTHUH 1 6-680
Motor Enclosure  Type IP55 Lubricant Supplier  Kliber

Insulation Class F Oil Classification KLUBERSYNTHUH 1 6-680
Rated Current 1 (A) 3.88 Qty. lubricant (Qts) 0.381

Rated Current 2 (A) 1.94 Paint Option Without paint

Power Factor 1 0.59 Nameplate/Terminal Box SS Nameplate & T.
Environmental temp. motor 40°C Box wi/Logo
. [Surface temperature °C 165 CE Logo Yes
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General safety and operating instructions

1. General

Depending on its protection class, the device may have live, bare,
moving or rotating parts or hot surfaces during operation,.

Unauthorised removal of covers, improper use, incorrect installation or
operation causes a risk of serious personal injury or material damage.

All transport, installation, commissioning and maintenance work must be
carried out by qualified specialist personnel (national accident
prevention regulations must be observed).

Within the meaning of this basic safety information, qualified specialist
personnel are persons who are familiar with the installation, assembly,
commissioning and operation of the product and who have the training
and experience to recognise and avoid any hazards and risks.

2. Correct use

NORD products may only be used according to the information in the
catalogue and the associated technical documentation.

Compliance with the operating and installation instructions is a
prerequisite for fault-free operation and for the fulfiment of any
warranty claims. These operating and installation instructions must
be read before working with the device!

These operating and installation instructions contain important
information about servicing. They must therefore be kept close to the
device.

All details regarding technical data and permissible conditions at the
installation site must be complied with.

3. Transport, storage

Information regarding transport, storage and correct handling must be
complied with.

4. Installation

The device must be protected against impermissible loads. In particular,
during transport and handling, components must not be deformed or
changed. Touching of electronic components and contacts must be
avoided.

5. Electrical Connection

When working on live three-phase motors, the applicable
national accident prevention regulations must be complied with
(e.g. BGV A3, formerly VBG 4).

The electrical installation must be implemented according to the
applicable regulations (e.g. cable cross-section, fuses, earth
lead connections).

Information regarding EMC-compliant installation — such as
shielding, earthing and installation of cables — can be found in
the three-phase motor documentation. Compliance with the
limiting values specified in the EMC regulations is the
responsibility of the manufacturer of the system or machine.

6. Operation

Appropriate safety measures must be taken for applications
where failure of the device may result in injury.

Where necessary, systems in which NORD devices are installed
must be equipped with additional monitoring and protective
equipment according to the applicable safety requirements, e.g.
legislation concerning technical equipment, accident prevention
regulations, etc.

All covers and guards must be kept closed during operation.

7. Maintenance and repairs

After the device has been disconnected from the power supply,
live equipment components and power connections should not
be touched immediately, because of possible charged
capacitors.

Further information can be found in this documentation.

These safety instructions must be kept in a safe place!

B 2000 EN-1915
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Documentation

Documentation

Name:

Part No.:
Series:

Type series:
Gear unit types:

Version list

B 2000
6051402

Gear units and geared motors

Helical gear units
NORDBLOC helical gear units
Standard helical gear units
Parallel shaft gear unit

Bevel gear unit

Helical worm gear units
MINIBLOC worm gear units
UNIVERSAL worm gear units

Title,
Date

Order number

Comments

January
2013

B 2000, - 6051402 /0413 -

September
2014

B 2000, - 6051402/ 3814

General corrections

April 2015

B 2000, - 6051402 / 1915

New gear unit types SK 10382.1 + SK 11382.1

Table 1: Version list B 2000

Copyright notice

As an integral component of the device described here, this document must be provided to all
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1 Notes

1.1 General information

Read the Operating Manual carefully prior to performing any work on or putting the gear unit into
operation. Strict compliance with the instructions in this Operating Manual is essential. This Operating
Manual and all associated special documentation must be kept in the immediate vicinity of the gear
unit.

Getriebebau NORD accepts no liability for damage to persons, materials or assets as a result of the
non-observance of this Operating Manual, operating errors or incorrect use. General wearing parts,
e.g. radial seals are excluded from the warranty.

If additional components are attached to or installed on or in the gear unit (e.g. motor, cooling system,
pressure sensor etc.) or components (e.g. cooling system) are supplied with the order, the operating
instructions for these components must be observed.

If geared motors are used, compliance with the Motor Operating Manual is also necessary.

If you do not understand the contents of this Operating Manual or additional operating instructions,
please consult Getriebebau NORD!

8 B 2000 EN-1915
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1.2 Safety and information symbols

1.2.1 Explanation of designations used

A DANGER! Indicates an immediate danger, which may result in death or serious injury.

A DANGER!

Indicates an immediate danger, which may result in death or serious injury.
Contains important information regarding explosion protection.

Indicates a possibly dangerous situation, which may result in death or
serious injury.

A CAUTION Indicates a possibly dangerous situation, which may result in slight or
minor injuries.

Indicates a possibly harmful situation, which may cause damage to the
product or the environment.

NOTICE

m Information Indicates hints for use and useful information.

1.3 Correct use

These gear units generate a rotational movement and are intended for use in commercial systems.
They satisfy the explosion-protection requirements of Directive 94/9EC (ATEX100a) for the product
category indicated on the type plate.

Commissioning (start of proper operation) is prohibited until it has been established that the machine
complies with the local laws and directives. The EMC Directive 2004/108/EC and the Machinery
Directive 2006/42/EC in their currently valid scope of application must be complied with in particular.

Danger to persons

Appropriate safety measures must be taken for applications where failure of a gear unit or geared motor may
result in injury.

Safeguard a wide area around the hazard zone.

B 2000 EN-1915 9
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Fen

WARNING Explosion hazard

Only components which comply with the applicable regulations of Directive 94/9/EU may be
fitted and operated.

Observe the Declaration of Conformity and all safety information for the components.

Ik
Fey

WARNING Material damage and personal injury

If the gear unit is not used as designed, this may cause damage to the gear unit or the premature failure of
components. Personal injury as a result of this cannot be ruled out.

Strict compliance with the technical data on the type plate is essential. The documentation must be observed.

1.4 Safety information

Observe all safety information, including that provided in the individual sections of this Operating
Manual. All national and other regulations on safety and accident prevention must also be observed.

A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

All work, e.g. transportation, storage, installation, electrical connection, commissioning,
servicing and maintenance must be performed in a non-explosive atmosphere.

A DANGER! Severe personal injury

Serious physical and property damage may result from inappropriate installation, non-designated use, incorrect
operation, non-compliance with safety information, unauthorised removal of housing components or safety covers
and structural modifications to the gear unit.

All work, e.g. transportation, storage, installation, electrical connection, commissioning, servicing,
maintenance and repair must only be performed by qualified specialist personnel.

Observe the Operating Manual

Observe the safety information

Observe the safety and accident prevention regulations.

Tighten the drive elements or secure the parallel key before switching on.

Do not make any structural modifications.

Do not remove any safety devices.

If necessary, wear hearing protection when working in the immediate vicinity of the gear unit.

All rotating components must be provided with guards. In standard cases, covers are fitted by NORD . The
covers must always be used if contact protection is not provided by other methods.

10
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A DANGER! Severe personal injury

The surfaces of gear units or geared motors may become hot during or shortly after operation.

« Installation and maintenance work must only be performed when gear unit is at a standstill and has cooled
down. The drive must be isolated and secured to prevent accidental start-up.

* Wear protective gloves.

+ Shield hot surfaces with contact guards.

« Do not store inflammable objects or substances in the immediate vicinity of the gear unit.

- WARNING Serious personal injury and material damage

Serious injury and material damage due to improper transport are possible.

* No additional loads may be attached.

» Transportation aids and lifting gear must have an adequate load-bearing capacity.
* Pipes and hoses must be protected from damage.

CAUTION Cutting hazard

Danger of cuts from exterior edges of attachment adapters, flanges and covers.

Contact freezing with metallic components in case of low temperatures.

In addition to personal protective equipment, wear suitable protective gloves and suitable goggles
during assembly, commissioning, inspection and maintenance, in order to prevent injuries.

It is recommended that repairs to NORD Products are carried out by the NORD Service department.

B 2000 EN-1915
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1.5 Other documents

Further information may be obtained from the following documents:
* Gear unit catalogues (G1000, G1012, G1014, G1035, G1050, G2000),

« Operating and maintenance instructions for the electric motor,

« if applicable, the Operating Manuals for attached or supplied options

1.6 Disposal

Observe the current local regulations. In particular, lubricants must be collected and disposed of

correctly.
Gear unit components Material
Gear wheels, shafts, rolling bearings, parallel keys, locking rings, ... | Steel

Gear unit housing, housing components, ...

Grey cast iron

Light alloy gear unit housing, light alloy gear unit housing Aluminium
components, ...
Worm gears, bushes, ... Bronze

Radial seals, sealing caps, rubber components,...

Elastomers with steel

Coupling components

Plastic with steel

Flat seals

Asbestos-free sealing material

Gear oil

Additive mineral oil

Synthetic gear oil (type plate code: CLP PG)

Polyglycol-based lubricants

Cooling spiral, embedding material of the cooling spiral, screw
fittings

Copper, epoxy, yellow brass

Table 2: Disposal of materials

12
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2 Description of gear unit

2 Description of gear unit

2.1 Type designations and gear unit types

Gear unit types / Type designations

Helical gear units

SK 11E, SK 21E, .... SK 51E (1-stage)

SK 02, SK 12, .... SK 52, SK 62N (2-stage)

SK 03, SK 13, SK 23, SK 33N, SK 43, SK 53 (3-stage)

Versions / Options

- Foot-mounted version IEC

F Output flange B5 NEMA
Xz Base and output flange B14 w

XF Base and output flange B14 6

VL Reinforced bearings OA
AL Solid shaft, reinforced axial bearings SO1

Standard IEC motor mounting
Standard NEMA motor attachment
Free input shaft

Viton radial seals

Oil expansion vessel

Synthetic oil ISO VG 220

Table 3: Helical gear units - Type designation and gear unit types

Gear unit types / Type designations

Helical gear units

SK 62, SK 72, SK 82, SK 92, SK 102 (2-stage)
SK 63, SK 73, SK 83, SK 93, SK 103 (3-stage)

Versions / Options

- Foot-mounted version NEMA
F Output flange B5 w

Xz Base and output flange B14 6

XF Base and output flange B14 OA
VL Reinforced bearings SO1

IEC Standard IEC motor mounting

Standard NEMA motor attachment
Free input shaft

Viton radial seals

Oil expansion vessel

Synthetic oil ISO VG 220

Table 4: Large helical gear units - Type designation and gear unit types

B 2000 EN-1915
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Gear unit types / Type designations

NORDBLOC helical gear units

SK 320, SK 172, SK 272, .... SK 972 (2-stage)
SK 273, SK 373, .... SK 973 (3-stage) —
SK 072.1, SK 172.1 (2-stage) = J

i

SK 372.1, .... SK 672.1 (2-stage)
SK 373.1, .... SK 673.1 (3-stage)
SK 772.1, SK 872.1, SK 972.1 (2-stage)
SK 773.1, SK 873.1, SK 973.1 (3-stage)

-

il

i

Versions / Options

- Foot-mounted version NEMA Standard NEMA motor attachment
F Output flange B5 w Free input shaft

Xz Base and output flange B14 6 Viton radial seals

XF Base and output flange B14 OA Oil expansion vessel

VL Reinforced bearings SO1 Synthetic oil ISO VG 220

IEC Standard IEC motor mounting

Table 5: NORDBLOC helical gear units - Type designation and gear unit types

Gear unit types / Type designations

Standard helical gear units

SK 0, SK 01, SK 20, SK 25, SK 30, SK 33 (2-stage)
SK 000, SK 010, SK 200, SK 250, SK 300, SK 330 (3-stage)

Versions / Options

- Foot-mounted version AL Solid shaft, reinforced axial bearings
z Output flange B14 IEC Standard IEC motor mounting

Xz Base and output flange B14 NEMA  Standard NEMA motor attachment
XF Base and output flange B14 w Free input shaft

F Output flange B5 6 Viton radial seals

5 Reinforced output shaft SO1 Synthetic oil ISO VG 220

\ Reinforced drive

Table 6: NORDBLOC helical gear units - Type designation and gear unit types
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2 Description of gear unit

Gear unit types / Type designations

Parallel shaft gear unit

SK 0182NB, SK 0282NB, SK 1282, .... SK 9282, SK 10282, SK 11282 (2-stage) ﬂ
SK 1382NB, SK 2382, ..... SK 9382, SK 10382, SK 11382, SK 12382 (3-stage)

SK 10382.1, SK 11382.1

!
Versions / Options
A Hollow shaft version VL Reinforced bearings
\ Solid shaft version VLI Agitator version
z Output flange B14 VLI Drywell agitator version
F Output flange B5 SCX Screw Conveyor Flange
X Foot mounting IEC Standard IEC motor mounting
S Shrink disc NEMA  Standard NEMA motor attachment
VS Reinforced shrink disc W Free input shaft
EA Hollow shaft with internal spline 6 Viton radial seals
G Rubber buffer OA Oil expansion vessel
VG Reinforced rubber buffer SO1 Synthetic oil ISO VG 220
B Fixing element CcC Casing cover with cooling spiral
H Covering cap as contact guard oT Oil storage tank
H66 Covering cap 1P66

Table 7: Parallel shaft gear units - Type designation and gear unit types

B 2000 EN-1915
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Gear unit types / Type designations

Bevel gear units

SK 92072, SK 92172, SK 92372, SK 92672, SK 92772
SK 92072.1, SK 92172.1, SK 92372.1, SK 92672.1,
SK 92772.1, SK 93072.1, SK 93172.1, SK 93372.1,
SK 93672.1, SK 93772.1 (2-stage)

SK9012.1, SK 9016.1, SK 9022.1, SK 9032.1, SK 9042.1,
SK 9052.1, SK 9062.1, SK 9072.1, SK 9082.1, SK 9086.1,

SK 9092.1, SK 9096.1 (3-stage)
SK 9013.1, SK 9017.1, SK 9023.1, SK 9033.1,
SK 9043.1,SK 9053.1 (4-stage)

an

N X OX T NMCZ > "

am<
> n

B

Foot-mounted version
Hollow shaft version
Solid shaft version
Solid shaft both sides
Output flange B14
Output flange B5
Foot mounting
Torque arm

Torque bracket
Shrink disc
Reinforced shrink disc

Hollow shaft with internal spline

Back stop
Fixing element

H
H66
VL
VLII
VLI
SCX
IEC
NEMA
w

6
OA
SO1
CcC

Versions / Options

Covering cap as contact guard
Covering cap IP66

Reinforced bearings

Agitator version

Drywell agitator version

Screw Conveyor Flange
Standard IEC motor mounting
Standard NEMA motor attachment
Free input shaft

Viton radial seals

Oil expansion vessel

Synthetic oil ISO VG 220
Casing cover with cooling spiral

Table 8: Bevel gear units - Type designation and gear unit types
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Gear unit types / Type designations

Helical worm gear units

SK 02040, SK 02050, SK 12063, SK 12080, SK 32100, SK 42125 (2-stage)
SK 13050, SK 13063, SK 13080, SK 33100, SK 43125 (3-stage)

Versions / Options

- Foot mounting with solid shaft B Fixing element

A Hollow shaft version H Covering cap as contact guard
\Y, Solid shaft version H66 Covering cap 1P66

L Solid shaft both sides VL Reinforced bearings

X Foot mounting IEC Standard IEC motor mounting
z Output flange B14 NEMA  Standard NEMA motor attachment
F Output flange B5 W With free drive shaft

D Torque support 6 Viton radial seals

S Shrink disc OA Oil expansion vessel

Table 9: Helical worm gear units - Type designation and gear unit types

Gear unit types / Type designations

MINIBLOC worm gear units

SK 1S 32, SK 1S 40, SK 1S 50, SK 1S 63, SK 1SU...

SK 1SM 31, SK 1SM 40, SK 1SM 50, SK 1SM 63, (1-stage) 14H
SK 2S32NB, SK 2S40NB, SK 2S50NB, SK 2S63NB, SK 2SU...,

SK 2SM40, SK 2SM50, SK 2SM63 (2-stage) 69 u

Versions / Options

- Foot mounting with solid shaft X Foot mounting

A Hollow shaft version B Fixing element

\Y% Solid shaft version IEC Standard IEC motor mounting

L Solid shaft both sides NEMA  Standard NEMA motor attachment
z Output flange B14 W With free drive shaft

F Output flange B5 6 Viton radial seals

D Torgue support

Table 10: MINIBLOC - Type designation and gear unit types

B 2000 EN-1915 17
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/—{SK18I75FJ-N14OTC-80LH/4 CUSIID2 |

Gear unit types / Type designations /

UNIVERSAL worm gear units

SK 1SI31, SK 15140, SK 1SI50, SK 1S163, SK 1SI75,
SK 1SID31, SK 1SID40, SK 1SID50, SK 1SID63, SK 1SID75
SK 1SIS31,..., SK 1SIS75,

SK 1SD31, SK 1SD40, SK 1SD50, SK 1SD63,

SK 1SIS-D31,..., SK 1SIS-D63

SK 1SMI31, SK 1SMI40, SK 1SMI50, SK 1SMI63, SK 1SMI75
SK 1SMID31,..., SK 1SMID63 (1-stage)

SK 2SD40, SK 2SD50, SK 2SD63, SK 1SI.../31, SK 1SI.../H10,
SK 2SID40,..., SK 2SID63

SK 2SIS-D40,..., SK 2SIS-D63

SK 2SMI40, SK 2SMI50, SK 2SMI63

SK 2SMID40, SK 2SMID50, SK 2SMID 63 (2-stage)

o o=
S o

N/ \V/
4)
fE_

ﬁ IranY®
N
® © - VS i |
_ H
Yy
- &
Versions / Options

\% Solid shaft or plug-in shaft H10 Modular contrate pre-stage
A Hollow shaft version 131 Worm pre-stage
L Solid shaft both sides 140 Worm pre-stage
X Feet on three sides IEC Standard IEC motor mounting
z Output flange B14 NEMA  Standard NEMA motor attachment
F Output flange B5 w With free drive shaft
D Torque support 6 Viton radial seals
H Covering cap

Table 11: UNIVERSAL worm gear units - Type designation and gear unit types

Double gear units consist of two single gear units. They are to be treated as per the instructions in this
Manual, i.e. as two individual gear units.

Type designation for double gear units: e.g. SK 73 /22 (consisting of single gear units SK 73 and
SK 22).

18 B 2000 EN-1915
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3 Assembly instructions, storage, preparation, installation

Please observe all general safety instructions (please see chapter 1.4 "Safety information”), the safety
information in the individual sections and the proper use (please see chapter 1.3 "Correct use").

3.1 Transporting the gear unit

Severe injuries and material damage due to falling or tipping heavy loads are possible.

Standing under the gear unit during transport is extremely dangerous.

To prevent injury, the danger area must be generously cordoned off.

Only transport using the eyebolts attached to the gear unit.

No additional loads may be attached.

If geared motors have an additional eyebolt attached to the motor, this must also be used.
The thread of the eyebolt must be fully screwed in.

Avoid pulling the eyebolts at an angle.

NOTICE Gear unit damage

Damage to the gear unit due to improper use is possible.

Prevent damage to the gear unit. Impacts to the free ends of the shafts may cause internal damage to the
gear unit.

Use adequately dimensioned and suitable means of transportation. Lifting tackle must be designed for the
weight of the gear unit. The weight of the gear unit can be obtained from the dispatch documents.
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3.2 Storage
For short-term storage before commissioning, please observe the following:

Store in the installation position (please see chapter 6.1 "Configurations and maintenance") and
secure the gear unit against falling,

» Lightly oil bare metal housing surfaces and shafts

» Store in a dry place.

» Temperature in the range from — 5 °C to + 50 °C without large fluctuations,

* Relative humidity less than 60 %,

* No direct exposure to sunlight or UV light,

* No aggressive, corrosive substances (contaminated air, ozone, gases, solvents, acids, alkalis,
salts, radioactivity etc.) in the immediate vicinity,

* No vibration or oscillation

3.3 Long-term storage

CAUTION Injury to persons

Incorrect, or excessively long storage may result in malfunctions of the gear unit.

Perform an inspection of the gear unit prior to commissioning if the permissible storage time has been exceeded.

[i] Information Long-term storage

For storage or standstill periods in excess of 9 months, Getriebebau NORD recommends the long-term storage
option.

With the long-term storage option and the use of the measures listed below, storage for up to 2 years is possible.
As the actual influences on the unit greatly depend on the local conditions, these times should only be regarded
as guide values.
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Conditions of the gear unit and storage area for long-term storage prior to commissioning:

Store in the installation position (please see chapter 6.1 "Configurations and maintenance") and
secure the gear unit against falling.

Transportation damage to the external paint must be repaired. Check that a suitable rust inhibitor is
applied to the flange bearing surfaces. If necessary apply a suitable rust inhibitor to the surfaces.
Gear units with the long-term storage option are completely filled with lubricant or have VCI
corrosion protection agent mixed with the gear oil (see adhesive label on the gear unit, or are not
filled with oil, but rather with small quantities of VCI concentrate.

The sealing band in the vent plug must not be removed during storage. The gear unit must remain
sealed tight.

Store in a dry place.

In tropical regions, the gear unit must be protected against damage by insects

Temperature in the range from — 5 °C to + 40 °C without large fluctuations,

Relative humidity less than 60 %,

No direct exposure to sunlight or UV light,

No aggressive, corrosive substances (contaminated air, ozone, gases, solvents, acids, alkalis,
salts, radioactivity etc.) in the immediate vicinity,

No vibration or oscillation

Measures during storage or standstill periods

If the relative humidity is <50 % the gear unit can be stored for up to 3 years.

Measures before commissioning

If the storage or standstill period exceeds 2 years or the temperature during short-term storage has
greatly deviated from the standard range, the lubricant in the gear unit must be replaced before
commissioning.

If the gear unit is completely filled, the oil level must be reduced before commissioning.

For gear units without oil filling, the oil level for the version must be filled before commissioning.
The VCI concentrate may remain in the gear unit. Lubricant quantities and types must be filled
according to the details on the type plate.
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3.4 Inspecting the drive unit

A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

All work, e.g. transportation, storage, installation, electrical connection, commissioning,

servicing and maintenance must be performed in a non-explosive atmosphere.

The drive unit must be inspected and may only be installed if:

* No damage, e.g. due to storage or transport is apparent. In particular the radial seals, the
sealing caps and the covers must be inspected for damage.

* No leakage or no ail loss is visible.

* No corrosion or other indications of incorrect or damp storage is apparent.

* The packaging material has been completely removed.

3.5 Checking the type plate data

A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

It must be checked and ensured that the gear unit type, all technical data and the ATEX
labelling conform to the planning of the plant or the machine.

The type plate must be firmly attached to the gear unit and must not be subjected to permanent
soiling. Please contact the NORD service department if the type plate is illegible or damaged.

//

\\
Getriebebau NORD GmbH & Co. KG
D-22934 Bargteheide { €
Typ| SK 12-1EC63/26 |
No. | 1003345823 e 72,63
n, |18 min!ny | 1307,34 |min" v | B3
@MZ 96 Nm P, | 018  |kW Bj |03/03 @
o
| o
3 Fro 335 |kN g KN T, [-10/+40 |C
o Falt KN Faq KN xgy| 50 mm
8 o ce 220 Ml | 24000 |h
\\@ Il 26 ¢ IIC T4 X S )

Fig. 1:Type plate (example)
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Explanation of the type plate

Abbreviations  Unit Designation See Section
Type - NORD gear unit type
No. - Serial number
iges - Overall gear unit ratio
no rpm Rated speed of gear unit drive shaft*
nq rpm Rated speed of the gear unit drive shaft or the drive motor*
IM - Configuration (installation orientation) 6.1
M2 Nm Max. permissible gear unit drive shaft torque
P1 kW Max. permissible drive power or motor power
Bj - Year of manufacture:
Fro kN Max. permissible transverse force on the gear unit driven shaft 3.9
Fr1 kN Max. permissible transverse force on the gear unit drive shaft for option 3.9
w
Tu °C Permissible ambient temperature for the gear unit
Fa2 kN Max. permissible axial force on the gear unit driven shaft 39
Fa1 kN Max. permissible axial force on the gear unit drive shaft for option W 39
Mi h Interval for general overhaul of the gear unit in operating hours or 52
according to the specification of the dimensionless maintenance class
CM
xR2 mm Max. dimension for the point of application of the transverse force FR2 39
(0] - Gear unit oil type (standard designation) 6.2
Last line - Labelling as per ATEX (DIN EN 13463-1):
1. Group (always I, not for mines)
2. Category (2G, 3G for gas or 2D, 3D for dust)
3. Ignition protection type if fitted (c)
4.  Explosion group if applicable (lIC, 1IB) 43
5.  Temperature class (T1-T3 or T4 for gas) or max. surface
temperature (e.g. 125°C for dust) or special max. surface
temperature see special documentation (TX)
6. Temperature measurement on commissioning (X)
S - Number of the special documentation, consisting of serial no. / year

* The maximum permissible speeds are 10 % above the rated speed, if the maximum permissible drive power P1
is not exceeded.

If the fields FR1, Fro, Fa1 and Fao are empty, the forces are zero. If the field xgo is empty, the point of

application of force FRr» is central on the drive shaft journal (please see chapter 3.9 "Fitting hubs on the gear

shafts").

B 2000 EN-1915
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Please note that for geared motors (gear units with attached electric motors) the electric motor has its
own type plate and separate ATEX designation. The motor labelling must also comply with data for the
planning of the plant or the machine.

The lowest explosion protection level on the gear unit and the motor labelling applies for the
geared motor unit.

If the electric motor is driven with a frequency inverter, the motor requires ATEX approval for inverter
operation. If the motor is operated with an inverter, significant differences between the nominal speeds
on the type plates of the motor and the gearbox are normal and permissible. For operation of the
motor with the mains supply, differences of the nominal speeds on the motor and the gear unit of up to
+ 60 rpm are permissible.

3.6 Checking the configuration

A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

* The gear unit may only be operated in the stated configuration.

* The permissible configuration is stated on the name plate (IM...). If an X is present in the
field IM, the special documentation, whose number is in field S, must be observed.
Section 6.1 "Configurations and maintenance" or the special documentation shows the
versions of the individual gear unit types.

« It must be checked and ensured that the configuration as stated on the type plate complies
with the installation orientation and that the installation orientation does not change during
operation.

* The UNIVERSAL worm gear units type SK1SI... do not depend on the configuration, as
with these types of gear unit, the abbreviation UN is entered in the IM field of the type
plate.
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3.7 Preparing for installation

CAUTION Injury to persons

Transport damage may cause malfunctions of the gear unit, which may cause material damage or personal
injury.

Please inspect the delivery for transport and packaging damage immediately on receipt. Report any damage to
the carrier immediately. Gear units with transport damage must not be commissioned.

The drive unit must be inspected and may only be installed if no transportation damage or leaks are visible. In
particular the radial seals and the sealing caps must be inspected for damage.

Pay attention to leaked lubricants, they may cause slips.

All bare metal surfaces and shafts of the gear unit are protected against corrosion with oil, grease or
corrosion protection agents before shipping.

Thoroughly remove all oil, grease or corrosion protection agents and any dirt from the shafts and
flange surfaces before assembly.

A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

Care must be taken that drive elements attached to the gear unit, such as clutches, pulleys
etc. and drive motors are also ATEX-compliant.

In applications where an incorrect rotational direction may result in damage or potential risk, the
correct rotational direction of the drive shaft is to be established by test running the drive when
uncoupled and guaranteeing such for subsequent operation.

Gears with integrated return stops are marked with arrows on the driven/driving sides. The arrows
point in the rotation direction of the gear unit. When connecting the motor and during motor control, it
must be ensured that the gear unit can only operate in the direction of rotation. (For further
explanations see catalogue G1000 and WN 0-000 40)

NOTICE Gear unit damage

With gear units with an integrated back stop, switching the drive motor to the blocked direction of rotation, i.e.
incorrect direction of rotation, may result in damage to the gear unit.

Take care that the direction of rotation of the gear unit is correct when connecting the motor and the motor control
unit.
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Ensure that no aggressive or corrosive substances are present in the area surrounding the installation
site or are subsequently expected during operation, which attack metal, lubricants or elastomers. In
case of doubt, please contact Getriebebau NORD and take the recommended action.

Oil expansion tanks (Option OA) must be fitted in accordance with works standard WN 0-530 04. For
M10 x 1 screw fittings, the enclosed factory standard WN 0-521 35 must also be observed.

The pressure vent must be activated prior to commissioning. To activate, remove the transport
securing devices.

Double gear units consist of two single units and are equipped with 2 oil chambers and 2 pressure
vents. For the position of the vent plug, refer to (please see chapter 6.1 "Configurations and
maintenance”).

Explanation

1 Vent screw

Transport securing
device

Fig. 2: Activation of the pressure vent

3.8 Installing the gear unit

A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

* No explosive atmosphere must be present when installing the gear unit.

» The cooling air supplied to the gear unit/geared motor must be within the permissible
temperature range stated on the type plate.

* In case of direct sunlight falling onto the gear unit, the cooling air supplied to the gear
unit/geared motor must be at least 10 °C below the highest permissible temperature of the
ambient temperature range Tu, which is stated on the type plate.

The surfaces of gear units or geared motors may become hot during or shortly after operation.

Hot surfaces which can be touched directly must be protected with a contact guard.
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NOTICE Damage to the gear unit due to overheating

The gear unit may be damaged by overheating.

During installation::

* Ensure a free flow of air to all sides of the gear unit.

* Ensure adequate space around the gear unit.

» With geared motors, the cooling air of the motor fan must be able to flow unobstructed onto the gear unit.

» Do not enclose or encase the gear unit/geared motor.

+ Do not subject the gear unit to highly energetic radiation.

» Do not direct warm exhaust air from other units onto the gear unit/geared motor.

» The base or flange to which the gear unit is attached must not input any heat into the gear unit during
operation.

» Do not allow dust to accumulate in the area of the gear unit

The base or flange to which the gear unit is fitted should be vibration-free, torsionally rigid and flat
(flatness error <0.2 mm).

All contamination to the bolting surfaces of gear unit and base and/or flange must be thoroughly
removed.

The gear housing must always be earthed. With geared motors, earthing via the motor connection
must be ensured.

The gear unit must be precisely aligned with the drive shaft of the machine in order to prevent
additional forces from being imposed on the gear unit due to distortion.

Welding of the gear unit is prohibited. The gear unit must not be used as the earth connection for
welding work, as this may cause damage to the bearings and gear wheels.

The gear unit must be installed in the correct configuration (please see chapter 3.6 "Checking the
configuration") and (please see chapter 6.1 "Configurations and maintenance").

All gear unit feet and/or all flange bolts on each side must be used. Bolts must have a minimum quality
of 10.9. The bolts must be tightened with the correct torques (please see chapter 6.3 "Torque values").
Tension-free bolting must be ensured, particularly for gear units with a foot and flange.

Oil checking and oil drain screws must be accessible.

3.9 Fitting hubs on the gear shafts

NOTICE Gear unit damage

The gear unit may be damaged by axial forces.

Do not subject the gear unit to harmful axial forces when fitting the hubs. In particular, do not hit the hubs with a
hammer.
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Drive and driven elements, e.g. coupling and chain-wheel hubs must be mounted onto the drive and
driven shaft of the gear unit using suitable pullers that will not apply damaging axial forces onto the
gear unit. In particular, do not hit the hubs with a hammer.

(il Information Assembly

Use the end thread of the shafts for pulling. Fitting can be aided by coating the hub with lubricant or heating it up
to approx. 100 °C beforehand.

7
eré

Fig. 3: Example of a simple pulling device
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A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

Care must be taken that drive and driven elements attached to the gear unit must also be
ATEX-compliant.

A DANGER! Severe personal injury

There is a danger of injury due to rapidly rotating drive and driven elements.

Drive and driven elements, such as belt drives, chain drives, shrink disks, fans and couplings must be fitted with
contact protection.

Driven elements must only introduce the maximum radial transverse forces FRq and FRo as
stated in the catalogue and the axial forces Fpoq and Fpo into the gear unit (please see

chapter 3.5 "Checking the type plate data"). Observe the correct tension, particularly on belts and
chains.

Additional loads due to unbalanced hubs are not permitted.
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A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.
* The radial force must be applied to the gear unit as closely as possible.

* For drive shafts with free shaft ends — Option W — the maximum permissible transverse
force FRr1 applies for the application of the transverse force to the centre of the free shaft

journal.
» For driven shafts, the application of the transverse force Fro must not exceed the

dimension XRo.

+ Ifthe transverse force FRro for the driven shaft is stated on the type plate, but no
dimension XR is stated, the application of the force is assumed to be to the centre of the
shaft journal.

FR1 —%\ Fra

/2

@ ! N

Fig. 4: Permissible application of force to drive and driven shafts

3.10 Fitting push-on gear units

NOTICE Gear unit damage

The bearings, gear wheels, shafts and housing may be damaged by incorrect fitting.

* Observe the assembly instructions.

* The push-on gear unit must be fitted onto the shaft using a suitable puller, which will not exert damaging axial
forces on the gear unit. In particular, do not hit the gear unit with a hammer.

Assembly and subsequent dismantling is aided by applying an anti-corrosive lubricant to the shaft
before fitting (e.g. NORD Anti-Corrosion Part No. 089 00099). Excess grease or anti-corrosion agent
may escape after assembly and may drip off. Clean these points on the driven shaft after a running-in
time of approx. 24 hours. This escape of grease is not due to a leak in the gear unit.
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] g
1

Fig. 5: Applying lubricant to the shaft and the hub

(il Information Fixing element

The gear unit can be fitted to shafts with and without a shoulder using the fastening element (Option B). Tighten
the bolt of the fastening element to the correct torque (please see chapter 6.3 "Torque values"). For gear units
with option H66, the factory-fitted closing cap must be removed before assembly.

For push-on gear units with option H66 and fastening element (Option B) the pressed-in closing cap
must be pushed out before fitting the gear unit. The pressed-in closing cap may be destroyed during
dismantling. As standard a second closing cap is supplied as a loose spare part. After fitting the gear
unit, fit the new / new condition closing cap as described in Section 3.12 "Fitting the covers"

Fig. 6: Removing the factory-fitted closing cap

] | e
A NS

Fig. 7: Gear unit mounted to shaft with a shoulder using the fastening element
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[\

Fig. 8: Gear unit mounted to shaft without a shoulder using the fastening element

A gear unit can be dismantled from a shaft with a shoulder using the following device, for example.

i Samts

i el

I\

Fig. 9: Dismantling using dismantling device

When assembling push-on gears with torque supports, the support must not be distorted. Tension-free
mounting is aided by the rubber buffer (Option G or VG).

Fig. 10: Mounting the rubber buffer (Option G and/or VG) on parallel shaft gear units

To fit the rubber buffer, tighten the screw fastening until there is no play between the contact surfaces
when there is no load.

Then turn the fastening nut (only applies for screw fastenings with adjusting threads) half a turn in
order to pre-tension the rubber buffer. Greater pre-tension is not permissible.
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The gear unit may suddenly rotate around the shaft if the bolts are loosened.

Secure the screw fastening against loosening, e.g. with Loctite 242 or a second nut.

Explanation

1 Always support torque support
on both sides

@

Fig. 11: Attaching the torque support on bevel gear and worm gear units

Tighten the fastenings of the torque support with the correct tightening torques (please see
chapter 6.3 "Torque values") and secure against loosening (e.g. Loctite 242, Loxeal 54-03).
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3.11 Fitting shrink discs

CAUTION Risk of injury

Risk of injury from incorrect mounting and dismantling of the shrink disc.

Observe the instructions.

NOTICE Gear unit damage

If the tensioning bolts are tightened without the solid shaft inserted, the hollow shaft may be permanently
deformed.

Do not tighten bolts if the solid shaft is not inserted!

Explanation

1  Shrink disc, type, part no. and torque
details for tensioning screws

2 Tensioning flanges
3 Solid shaft of machine

4 Shaft and hollow shaft bore FREE OF
GREASE

5  Hollow shaft of gear unit

N

-

6  Double half-slotted inner ring
7  Tensioning screws DIN 931 (933) -10.9

Fig. 12: Hollow shaft with shrink disc

The shrink discs are supplied by the manufacturer ready for fitting. They must not be dismantled prior
to fitting.

The solid shaft of the machine runs free of grease in the hollow shaft of the gear unit.
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Assembly sequence

1. Remove any transport securing devices.

2. Loosen but do not remove tightening bolt and tighten gently by hand until there is no play between
the flanges and the inner ring.

3. Slide the shrink disc onto the hollow shaft until the outer clamping flange is flush with the hollow
shaft. The shrink disc is easier to slide on if the bore of the inner ring is lightly greased.

4. Prior to mounting, grease the solid shaft only in the area which will later come into contact with the
bronze bush in the hollow shaft of the gear unit. Do not grease the bronze bush, in order to prevent
grease penetrating the area around the shrink connection.

5. The hollow shaft of the gear unit must be completely de-greased and completely free of grease.

6. In the area of the shrink connection the solid shaft of the machine must be degreased and
completely free of grease.

7. Insert the solid shaft of the machine into the hollow shaft so as to completely fill the area around
the shrink connection.

8. Paosition the clamping flange by gently tightening the bolts.

9. Tighten the tensioning bolts successively in a clockwise direction by several turns — not crosswise
— with approx. ¥ rotation per turn. Tighten the bolts with a torque wrench to the torque indicated on
the shrink disc.

10.When the tensioning bolts have been tightened, there must be an even gap between the clamping
flanges. If this is not the case, the gear unit must be dismantled and the shrink disc connection
checked for correct fit.

11.The hollow shaft of the gear unit and the solid shaft of the machine should be marked with a line
(felt-tip pen) in order to detect any slippage under load.

Dismantling sequence:

1. Loosen the tensioning bolts successively in a clockwise direction by several turns with approx. %
rotation per turn. Do not remove the bolts from their thread.

2. Loosen the clamping flanges from the cone of the inner ring.

3. Remove the gear unit from the solid shaft of the machine.

If a shrink disk has been in use for a long period or is dirty, it must be dismantled, cleaned and the
conical surfaces coated with Molykote G Rapid Plus or a similar lubricant before it is refitted. The
threads and head surfaces of the screws must be treated with grease without Molykote. Any damaged
or corroded elements must be replaced.
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3.12 Fitting the covers

A DANGER! Explosion hazard

Explosion hazard due to damaged and rubbing covers. Failure to comply may cause severe,
or even fatal injuries.

» Damaged covers must not be used, as they may cause rubbing.
» Covers must be inspected for transportation damage e.g. dents and warping before they
are fitted.

There is a danger of injury due to shrink discs and freely rotating shaft journals.

* Use a cover (Option H) as a guard.

« If this does not achieve sufficient protection against contact according to the required protection type, the
machinery and plant constructor must ensure this by means of special attached components.

All fixing screws must be used and coated prior to use with a securing lubricant e.g. Loctite 242,
Loxeal 54-03 and tightened to the correct torque (please see chapter 6.3 "Torque values"). For covers
with Option H66, press in the new / new condition closing cap by tapping it lightly with a hammer.

§
Fig. 13: Fitting the covers, Option SH, Option H, and Option H66
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3.13 Fitting a standard motor

A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

» Only standard motors with an adequate ATEX Zone category according to the type plate
may be used.

* In addition, for ATEX category 2D gear units (see the ATEX labelling on the last line of the
gear unit type plate), the motor must have at least protection class IP6x.

The maximum permitted motor weights indicated in the table below must not be exceeded:

Maximum permitted motor weights

IEC motor size 63 | 71 | 80 | 90 | 100 | 112 | 132 | 160 | 180 | 200 | 225 | 250 | 280 | 315

NEMA motor size 56C |143T |145T|182T|184T|210T|250T |280T |324T|326T|365T

Max. motor weight[kg] | 25 | 30 | 40 | 50 | 60 | 80 | 100 | 200 | 250 | 350 | 500 | 700 |1000 | 1500

~ WARNING Risk of injury

Severe injuries may be caused by rapidly rotating parts when installing and servicing couplings.

Secure the drive unit against accidental switch-on.

Gear units with IEC adapters must be operated with self-cooling motors compliant with IC411 (TEFC)
or externally cooled 1C416 (TEBC) motors compliant with EN60034-6 which generate a continuous
flow of air in the direction of the gear unit. Please consult NORD if IC410 (TENV) motors without fans
are to be used.

Assembly procedure to attach a standard motor to the IEC adapter (Option IEC)/ NEMA
adapter

1. Clean motor shaft and flange surfaces of motor and adapter and check for damage. The mounting
dimensions and tolerances of the motor must conform to DIN EN 50347/NEMA MG1 Part 4.

2. Push the coupling sleeve onto the motor shaft so that the motor parallel key engages into the
groove in the sleeve on tightening.

3. Tighten the coupling sleeve on the motor shaft in accordance with the motor manufacturer’s
instructions until it touches the collar. With motor sizes 90, 160, 180 and 225, any spacer bushes
must be positioned between the coupling sleeve and the collar. With standard helical gear units,
dimension B between the coupling sleeve and the collar must be observed (see Fig. 14). Certain
NEMA adapters require the adjustment of the coupling in accordance with the specifications
indicated on the adhesive plate.

4. If the coupling half contains a threaded pin, the coupling must be secured axially on the shaft. Prior
to use, the threaded pin must be coated with a securing adhesive e.g. Loctite 242, Loxeal 54-03
and tightened to the correct torque (please see chapter 6.3 "Torque values").
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5. The flange surfaces of motor and adapter must be completely coated with surface sealant e.g.

N o

T

VI

Loctite 574 or Loxeal 58-14 prior to mounting the motor, so that the flange seals after mounting.
(only necessary for category 2D gear units — see ATEX labelling on the last line of the gear unit
type plate) Sealing of the flange surfaces is also recommended for installation outdoors or in damp
environments.

Mount the motor to the adapter. Do not forget to fit the gear rim or the sleeve (see Fig. 14).

Tighten the bolts of the adapter with the correct torque (please see chapter 6.3 "Torque values").

IV v VI

Fig. 14: Fitting the coupling onto the motor shaft - various types of coupling

Curved tooth coupling (BowWex®) single part

Curved tooth coupling (Bowex®), two-part

Curved tooth coupling (BowWex®), two-part with spacer bush
Claw coupling (ROTEX®), two-part

Claw coupling (ROTEX®), two-part, observe dimension B:

Standard helical gear unit:

SK 0, SK 01, SK 20, SK 25, SK 30, SK 33 (2-stage)

SK 010, SK 200, SK 250, SK 300, SK 330 (3-stage)
IEC size 63 IEC size 71
Dimension B (Fig. V) B=45mm B=11.5mm

Claw coupling (ROTEX®), two-part with spacer bush
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3.14 Fitting the cooling coil to the cooling system

Possibility of injury due to pressure discharge.

The pressure released from the cooling circuit before carrying out any work on the gear unit.

The cooling coil is installed in the casing cover. Cutting ring screw threads according to DIN 2353 are
located at the casing cover for the connection of a pipe with an external diameter of 10 mm.

Remove the closing cap from the screw neck prior to assembly to avoid any contamination of
the cooling system. The screw necks should be connected with the coolant circuit, which must be
provided by the operator. The flow direction of the coolant is irrelevant.

Make sure not to twist the screw necks during or after assembly as the cooling coil may be
damaged. It must be ensured that no external forces act on the cooling coil.

Explanation

1  Cutting ring screw threads
2 Cooling coil
3 Housing cover

Fig. 15: Cooling cover
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3.15 Installation example for an SCX flange

Note that the maximum gap (dimension a) between the push-in shaft and the rear wall of the conveyor
channel or the fastening plate must not exceed a = 8 mm.

£ 125 .
<C

O

[
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+_ ~ | I
- W\ Explanations

@ 1  Rear wall of conveyor trough
2 Plug-in shaft
= 3 Protective bracket

Fig. 16: Installation example for an SCX flange

Check the position of the protective bracket. The protective bracket must always cover the vertical
open hole in the flange. The SCX flange may only be used in installation positions M1, M2, M3 and
M4. A temperature sensor can be fitted as an option. The sensor must trigger at a temperature of
120°C and shut down the drive unit. Visual inspection is not required if a temperature sensor is used
(please see chapter 5.1 "Service and Maintenance Intervals")

B 2000 EN-1915 39

88



Explosion-protected gear units — Operating and Assembly Instructions DRIVESYSTEMS

3.16 Temperature sticker

A DANGER! Explosion hazard

Explosion hazard due to lack of labelling. Failure to comply may cause severe, or even fatal
injuries.
With temperature class T4 gear units with a maximum surface temperature of less than

135 °C, the supplied self-adhesive temperature sticker (printed with value 121 °C) must be
affixed to the gear unit housing. (Part No. 2839050)

The temperature class or the maximum surface temperature can be seen from the ATEX labelling in
the last line of the type plate.

Examples: 11 2G c [IC T4 X or 11 3D 125 °C X

The temperature sticker must be affixed next to the oil level screw and (please see chapter 6.1
"Configurations and maintenance") towards the motor. For gear units with an oil level vessel, the
temperature sticker must be affixed in the same position as for gear units without an oil level vessel.
For gear units which are lubricated for life, without oil maintenance, the temperature sticker should be
affixed next to the type plate.

Fig. 17: Position of the temperature sticker

3.17 Subsequent paintwork

NOTICE Damage to the device

For retrospective painting of the gear unit, the radial seals, rubber elements, pressure venting valves, hoses, type
plates, adhesive labels and motor coupling components must not come into contact with paints, lacquers or
solvents, as otherwise components may be damaged or made illegible.

For subsequent painting, note that for use in Category 112G Group IIC the paint thickness must not
exceed 0.2 mm.
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4 Commissioning

4.1 Check the oil level

A DANGER! Explosion hazard

Explosion hazard. Failure to observe this may cause severe, or even fatal injuries.

Before commissioning, the oil level must be checked with the supplied dipstick.

- WARNING Danger of burns

Danger of burns due to hot oil.
» Allow the gear unit to cool down before carrying out maintenance or repair work.
* Wear protective gloves.

The installation must comply with the configuration on the type plate. Section 6.1 "Configurations and
maintenance" describes the configurations and the corresponding oil level screws. With double gear
units, the oil level must be checked on both units. The vent must be in the position indicated in
Section 6.1 "Configurations and maintenance".

The oil level does not need to be checked on gear units without oil level screw (please see chapter 6.1
"Configurations and maintenance").

Gear unit types that are not supplied full of oil must be filled before the oil level is checked. (please
see chapter 5.2 "Service and Maintenance Work").

Check the oil level with an oil temperature of between 20°C to 40°C.
Checking the oil level:

1. The oil level may only be checked when the gear unit is at a standstill and has cooled down. The
gear unit must be secured to prevent accidental switch-on.

2. Gear units with oil level screw:

« Standard configuration M4 (V1 and V5) helical gear units have an angled pipe for checking the oll
level as shown in Fig. 18 (right-hand illustration). This must point vertically upwards. Before
checking the oil level, the pressure vent must be unscrewed.

» Unscrew the oil level screw for the particular configuration (please see chapter 6.1 "Configurations
and maintenance").

» Check the oil level in the gear unit with the dipstick supplied (Part No.: 283 0050), as shown in Fig.
18 (left and right illustration). To do this, the part of the dipstick which is submerged in the oil must
be held vertically.

*  The maximum oil level is the lower edge of the oil level hole.
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3.

The minimum oil level is approx. 4 mm below the lower edge of the ail level hole. The dipstick then
just dips into the oil.

If the oil level is not correct, it must be adjusted by draining off oil or topping up with the type of oil
stated on the type plate.

If the screw lock coating in the thread of the oil drain screw or oil level screw is damaged, a new oil
level screw must be used or the thread cleaned and coated with securing adhesive, e.g. Loctite
242, Loxeal 54-03 prior to insertion.

Check the sealing ring for damage. Replace with a new sealing ring in case of damage.

Fit the oil level screw together with the sealing ring and tighten to the correct torque (please see
chapter 6.3 "Torque values").

If the pressure vent has been unscrewed, reinsert it together with the sealing ring and tighten to the
correct torque (please see chapter 6.3 "Torque values").

Gear units with an oil reservoir:

The oil level must be checked in the oil reservoir with the aid of the dipstick plug (thread G1 1/4). The

oil level must be between the upper and lower marking when the dipstick is fully screwed in see
Fig. 18 (centre illustration). These gearboxes may only be operated in the configuration stated in
Section 6.1 "Configurations and maintenance".

Gear units with oil inspection glass:

The oil level can be seen directly in the window

The correct oil level is: the middle of the oil inspection glass.

If the oil level is not correct, it must be adjusted by draining off oil or topping up with the type of oil
stated on the type plate.

Final check:

All previously removed screws must be screwed back in correctly.

max

mnld g

Fig. 18: Checking the oil level with a dipstick
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4.2 Activating the Automatic Lubricant Dispenser

Some gear unit types with standard motor (Option IEC/NEMA) have an automatic lubricant dispenser
for the roller bearings. This dispenser must be activated prior to commissioning. The cartridge case
cover of the adapter for attaching an IEC / NEMA standard motor has a red information sign for the
activation of the lubricant dispenser.

Activating the Automatic Lubricant Dispenser:

1.
2.
3.

6

F

\

Loosen and remove the cylindrical screws.

Remove the cartridge cover.

Screw the activation screw into the lubricant dispenser until the lug breaks off at the defined
fracture point

The flange surfaces of the cartridge cover must be completely coated with surface sealant e.g.
Loctite 574 or Loxeal 58-14 prior to assembly, so that the cover seals after it has been fitted. (Only
necessary for Category 2D gear units — see ATEX labelling, last line of the type plate)

Re-fit the cartridge cover and fasten it with the cylindrical screw (please see chapter 6.3 "Torque
values").

. Mark activation date on the adhesive label indicating the month/year

\ X Explanation
S Cylindrical screw M8 x 16
B h e Cartridge cover

1? !

Activation screw
Lug

A |

Lubricant sensor

o o~ W N

Position of adhesive label

ig. 19: Activating the automatic lubricant dispenser with standard motor mounting

Adhesive label:

Notice!

Screw in the activation screw until the lug breaks off before
commissioning the gear unit.

Dispensing time: 12 Months

Month Activation date Year

1234567891011 12 06 07 08 09 10
11 12 13 14 15

F

ig. 20: Adhesive label

B
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4.3 Temperature measurement

The details of the ATEX temperature class or the maximum surface temperature are based on normal
installation conditions (please see chapter 3.7 "Preparing for installation"). Even small changes to the
installation conditions can have a significant effect on the temperature of the gear unit.

A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

On commissioning, a surface temperature measurement of the gear unit must be made under
maximum load.

(This does not apply to gear units which are labelled as temperature class T1 — T3 or a
maximum surface temperature of 200 °C in the last line of the type plate.)

For the temperature measurement, a normal temperature measuring device is required, with a
measurement range from 0 °C to 130 °C and a precision of at least + 4 °C and which enables the
measurement of the surface temperature and the temperature of the air. Temperature measurement
procedure:

1. Allow the gear unit to run at maximum speed under maximum load for approx. 4 hours.

2. Following warm-up, the temperature of the gear unit housing surface T4, must be measured close
to the temperature indication label (please see chapter 3.16 "Temperature sticker").

3. Measure the temperature of the air T, in the immediate vicinity of the gear unit.

A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

The gear unit must be shut down and Getriebebau NORD must be consulted if any of the
following criteria do not apply:

* The measured air temperature T, is within the permissible range stated on the type plate.

* The measured temperature of the surface of the gear unit housing Ty, is below 121 °C and the
temperature indication label has not turned black (see Fig. 22).

+ The measured temperature of the surface of the gear unit housing plus the difference between the
highest permissible air temperature T, stated on the type plate and the measured air temperature
must be at least 15 °C lower than the maximum permissible surface temperature, i.e.:
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ATEX labelling: 11 2G c T4 /113G T4 : Tgm * Tu—Tum <135°C-15°C
ATEX labelling: 112D ¢ Typgx / 11 3D Tpax: Tgm +Tu=Tum <Tmax—15°C

Tgm: Measured temperature of the surface of the gear unit housing in °C

Tum:  Measured air temperature in °C

Tmax: Maximum surface temperature according to gear unit type plate (ATEX labelling) in °C

Ty Upper value of the permissible ambient temperature range according to the type plate in °C

Fig. 21: ATEX labelling

Centre dot is white: OK Centre dot is black: Temperature was too high.

Fig. 22: Temperature sticker

4.4 Operation with lubricant cooling

A\ DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

The temperature of the cooling water and the cooling water flow rate must be supervised and
ensured by the operator.

The ATEX approval is void if these instructions are not observed!

NOTICE Gear unit damage

The gear unit may be damaged by overheating.

The drive may only be commissioned after the cooling spiral has been connected to the cooling circuit, and the
cooling circuit has been put into operation.
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The coolant must have a similar thermal capacity as water (specific thermal capacity at 20 °C
¢=4.18 kJ/kgK). Industrial water without any air bubbles or sediments is recommended as a coolant.
The hardness of the water must be between 1 dH and 15 dH; the pH value must be between pH 7.4
and pH 9.5. No aggressive liquids may be added to the coolant!

The coolant pressure must not exceed 8 bar. The required quantity of coolant is 10 litres/minute,
and the coolant inlet temperature must not exceed 40°C; we recommend 10 °C.

We also recommend fitting a pressure reducer or similar at the coolant inlet to avoid damage due to
excessive pressure.

If there is a danger of frost the operator should add a suitable anti-freeze solution to the cooling water.

4.5 Checking the gear unit
During a test run under full load, the gear unit should be checked for:

* Unusual noises, such as grinding, knocking or rubbing noises
* Unusual vibrations, oscillations or other movements
* Production of steam or smoke

After the test run, the gear unit should be checked for:

* Leaks

» Slippage of the shrink disks. For this, the cover must be removed and a check carried out whether
the marking described in Section 3.11 "Fitting shrink discs" shows a relative movement of the
hollow shaft of the gear unit and the machine shaft. After this, the cover must be fitted as described
in Section 3.12 "Fitting the covers".

(il Information Lubrication of the shaft sealing rings

Shaft sealing rings are rubbing seals and have sealing lips made from an elastomer material. These sealing lips
are lubricated with a special grease at the factory. This reduces the wear due to their function and ensures a long
service life. An oil film in the region of the rubbing sealing lip is therefore normal and is not due to leakage.

A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

The drive must be shut down and Getriebebau NORD consulted if any irregularities are
observed during the checks described above.
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4.6 Checklist
Checklist
Subject of check Date Information
checked: see Section

Is any transportation damage or damage apparent? 3.4
Does the labelling on the type plate conform to the 3.5
specifications?
Does the configuration on the type plate conform to the actual 3.6
installation?
Is the pressure vent screwed in? 3.7
Do all drive and driven elements have ATEX approval? 3.9
Are the external gear shaft forces within permitted limits (chain 3.9
tension)?
Are contact guards fitted to rotating components? 3.12
Does the motor also have a relevant ATEX approval? 3.13
Is the temperature sticker affixed? 3.16
Has the correct oil level for the configuration been checked? 4.1
Is the automatic lubricant dispenser activated? 4.2
Has the temperature measurement been carried out? 4.3
Has the centre of the temperature sticker turned black? 4.3
Is the cooling cover connected to the cooling circuit? 3.14

4.4
Has the gear unit been checked with a test run? 45
Has the shrink disk connection been checked for slippage? 45

B 2000 EN-1915
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4.7 Operation of the gear unit in explosive areas

Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

When operating the gear unit, the instructions in this operating manual must be complied
with.

The prescribed inspection and servicing intervals must be complied with.

It must be ensured that the power ratings stated on the type plate are not exceeded. If,
e.g. for variable speed drive units, there are several operating points, the maximum
permissible drive power P1 or the maximum permissible torque on the driven shaft M2 or
the maximum permissible speed must not be exceeded at any operating point. Overload of
the gear unit must be ruled out.

If the gear unit is equipped with a cooling coil, it may only be put into operation if the
cooling coil has been connected to the cooling circuit and the cooling circuit is in operation.
The temperature of the cooling fluid and the cooling fluid flow rate must be monitored and
ensured by the operator.

Gear units with an integrated back stop on the drive shaft may only be operated at more
than the minimum speed of the gear unit drive shaft, n1min= 900 rpm.

The painting of the gear unit is designed for Category 2G Group IIB (Zone 1 Group IIB).
For use in Category 2G Group IIC (Zone 1 Group IIC) the gear unit must not be used or
installed in areas in which processes which cause electrostatic charging are to be
expected. This also includes occasional manual rubbing of the gear unit housing; cleaning
may only be carried out with a cloth which is moistened with water.

During operation, if any of the irregularities described in Section 4.5 "Checking the gear

unit" are detected, or the temperature sticker has turned black, the gear unit must be shut
down and Getriebebau NORD must be consulted.

48

B 2000 EN-1915

97



DRIVESYSTEMS 5 Service and maintenance

5 Service and maintenance

WARNING Danger of burns

The surfaces of gear units or geared motors may become hot during or shortly after operation.

» Installation and maintenance work must only be performed when gear unit is at a standstill and has cooled

down. The drive must be isolated and secured to prevent accidental start-up.
* Wear protective gloves.
» Shield hot surfaces with contact guards.

5.1 Service and Maintenance Intervals

Service and Maintenance

Intervals Service and Maintenance Work Information
see Section
Weekly * Visual inspection for leaks 5.2
or every 100 operating * Check the gear unit for unusual running noises and/or
hours vibrations
* Only for gear units with cooling cover:
Visual inspection of the temperature sticker
Every 2500 operating * Check the oil level 4.1
hours, _ +  Visual inspection of the rubber buffer 5.2
atleastevery sixmonths |, g q) inspection of hose
* Visual inspection of shaft sealing ring
» Visual inspection of Option SCX
* Visual inspection of the temperature sticker 5.2
4.3
* Remove dust 5.2

(only for category 2D)
» Check coupling
(Only for category 2G and
standard IEC / NEMA motor attachment)
* Re-grease / remove excess grease
(only applicable for free drive shaft / Option W and
for agitator bearings / Option VL2 / VL3)
» Clean or replace the pressure venting screw

B 2000 EN-1915
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Service and Maintenance
Intervals

Service and Maintenance Work

Information
see Section

Every 5000 operating
hours,

at least every year
(Only for standard
IEC/NEMA motor
attachment)

Replace the automatic lubricant dispenser
/ remove excess grease

5.2
4.2

For operating temperatures
up to 80 °C.

Every 10000 operating
hours,

at least every 2 years

Change the oil (The interval is doubled if filled with synthetic
products)

Check the cooling coil for deposits (fouling)

Replace shaft sealing rings if worn

5.2

Every 20000 operating
hours,
at least every 4 years

- Re-lubrication of the bearings in the gear unit

52

According to the interval
specified in field Ml

of the type plate

at least every 10 years
(Only for Category 2G and
2D)

- General overhaul

5.2

0

Information

Oil change intervals

The oil change intervals apply for normal operating conditions and operating temperatures up to 80°C. The oil
change intervals are reduced in the case of extreme conditions (operating temperatures higher than 80°C, high
humidity, aggressive environment and frequent fluctuations in the operating temperature).

5.2 Service and Maintenance Work

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

Explosion hazard

* No explosive atmosphere must be present during servicing and repair work. Servicing and
maintenance work must only be performed by qualified specialist personnel.

* When cleaning the gear unit, do not use procedures or materials which may cause
electrostatic charging of the gear unit or adjacent non-conducting components.

- WARNING

Severe injury and material damage may be caused by incorrect servicing and maintenance work.

Severe personal injury

Servicing and maintenance work must only be performed by qualified specialist personnel. Wear the necessary
protective clothing for servicing and maintenance work (e.g. industrial footwear, protective gloves, goggles, etc.)

50
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Severe personal injury

Risk of injury due to rapidly rotating and hot machine components.

Installation and maintenance work must only be performed when gear units are at a standstill and have cooled
down. The drive must be isolated and secured to prevent accidental start-up.

Severe personal injury

Particles or liquids thrown up during servicing and maintenance can cause injuries.
* Observe the safety information
* Pressure washers and compressed air must not be used for cleaning

Danger of burns

Danger of burns due to hot oil.

» Allow the gear unit to cool down before carrying out maintenance or repair work.
* Wear protective gloves.

Visual inspection for leaks

A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

- The gear unit must be checked for leaks. Attention should be paid to escaping gear
oil and traces of oil on the exterior or underneath the gear unit. In particular, the
radial seals, cover caps, screw plugs, hoses and housing joints should be checked.

If leaks are suspected, the gear unit should be cleaned, the oil level checked (please see chapter 4.1
"Check the oil level") and checked again for leaks after approx. 24 hours. If a leak is confirmed
(dripped oil), the gear unit must be repaired immediately. Please contact the NORD service
department.

If the gear unit is equipped with a cooling coil in the housing cover, the connections and the cooling
coil must be checked for leaks. If there are any leaks, these must be repaired immediately. Please
contact the NORD service department.

Check for running noises

A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

» If the gear unit produces unusual running noises and/or vibrations, this could indicate
damage to the gear unit. In this case the gear should be shut down and a general overhaul
carried out.
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Check the oil level
(please see chapter 4.1 "Check the oil level").
Visual inspection of the rubber buffer

Gear units with rubber buffers (Option G or VG) and gear units with torque supports are equipped with
rubber elements. If these show damage such as tears to the rubber surface, the elements must be
replaced. Please contact the NORD service department.

Visual inspection of hose

Gear units with an oil reservoir (Option OT) have rubber hoses. If damage to the external surface of
the hoses as far as where they are inserted occurs, e.g. due to abrasions, cuts or tears, they must be
replaced. Please contact the NORD service department.

Visual inspection of shaft sealing ring

(il Information Shaft sealing rings

Shaft sealing rings are rubbing seals and have sealing lips made from an elastomer material. These sealing lips
are lubricated with a special grease at the factory. This reduces the wear due to their function and ensures a long
service life. An ail film in the region of the rubbing sealing lip is therefore normal and is not due to leakage (please
see chapter 6.5 "Leaks and seals").

Visual inspection of Option SCX

Check the dirt outlet holes on the flange for dirt. The gap between the shaft and the fastening plate
must be free from dirt. If severe soiling is apparent, pull the gear unit off the push-in shaft and clean
the push-in shaft and the inside of the flange. Check the shaft sealing ring on the gear unit for
damage. Damage shaft sealing rings must be replaced with new rings. Mount the gear unit on the
cleaned flange (please see chapter 3.10 "Fitting push-on gear units").

Visual inspection of the temperature sticker

(Only necessary for temperature class T4 or max. surface temperature < 135 °C)

A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

» Check whether the temperature sticker has turned black (please see chapter 3.16
"Temperature sticker"). If the temperature sticker has turned black, the gear unit has
become too hot.

The cause of overheating must be established. Please contact the NORD service department
immediately. The drive unit must not resume operation before the cause of overheating has been
remedied and renewed overheating can be ruled out.
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Before recommissioning, a new temperature sticker must be affixed to the gear unit (please see
chapter 3.16 "Temperature sticker").

Remove dust

(Only necessary for Category 2D)

A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.
» Dust deposits on the gear unit housing must be removed if they are more than 5 mm thick.

For gear units fitted with a cover (Option H), remove the cover. Dust deposits in the cover cap, on the
output shaft and on the shrink disk must be removed. Then fit the cover cap (please see chapter 3.12
"Fitting the covers").

(il Information Cover caps

Some cover caps can be completely sealed with liquid sealing agent. In such cases, there is no need for regular
cleaning of the covering cap if it is completely sealed with a liquid sealing agent such as Loctite 574 or
Loxeal 58-14.

Checking the coupling
(Only necessary for Category 2G and IEC / NEMA standard motor attachments)

The motor must be removed. Plastic or elastomer coupling components must be examined for traces
of wear. If the limiting values listed below for the particular coupling versions and sizes are exceeded,
the plastic or elastomer coupling components must be replaced.

NOTICE Replacement parts

Only use replacement parts with the same colour.

With claw couplings (ROTEX®) the tooth thickness of the elastomer gear rim must be measured as
shown in the illustration. By, is the minimum permitted tooth thickness.

B

m

Fig. 23: Measurement of gear rim wearing on the ROTEX claw coupling®
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Limiting wear values for coupling gear rims

Type R14 R24 R38 R42 R48 R65 R90

B [mm] 9.7 8.6 13.3 15.7 17.7 22.2 32.3

Brmin [mm] 7.7 5.6 10.3 11.7 13.7 17.2 24.3

Table 12: Limiting wear values for coupling gear rims

For gear couplings, the limiting wear value is X = 0.8 mm, as shown in the following illustration.

Explanation
1 Sleeve
2 Hub

Fig. 24: Measurement of gear sleeve wear for gear BoWex couplings®

(il Information Coupling wear

If the examination only shows slight wear (25 % of the limiting value), it is permissible to extend the interval for
examination of the coupling to twice the normal period, i.e. 5000 operating hours and at least every year.

Re-grease
Some gear unit designs (free drive shaft, Option W, agitator designs VL2 and VL3) are equipped with
a re-greasing device.

For agitator versions VL2 and VL3, the vent screw located opposite to the grease nipple must be
unscrewed before re-greasing. Grease should be injected until a quantity of 20 - 25 g escapes from
the vent hole. After this, the vent plug must be reinserted and tightened.

For Option W and some IEC adapters, the outer roller bearing must be re-greased with approx.
20 - 25 g of grease via the grease nipple provided. Excess grease must be removed from the adapter.

Recommended grease: Petamo GHY 133N (please see chapter 6.2 "Lubricants"), (Kluber Lubrication)
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Cleaning or replacing the vent screw

Unscrew the pressure vent, thoroughly clean the vent screw (e.g. with compressed air) carry out a
function test and fit the vent screw in the same place. If necessary, use a new vent screw.

Replacing the automatic lubricant dispenser

@ Explanation
Cylindrical screws M8 x 16
Cartridge cover
:?ul .

Activation screw

@

Fig. 25: Replacing the automatic lubricant dispenser with standard motor mounting

Lug
Lubricant sensor

D O~ WDN P

Position of adhesive label

The cartridge cover must be unscrewed. Unscrew the lubrication dispenser and replace it with a new
component (Part No. 283 0100). Excess grease must be removed from the adapter. Then carry out
activation (please see chapter 4.2 "Activating the Automatic Lubricant Dispenser").
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Change the oil

The illustrations in Section 6.1 "Configurations and maintenance" show the oil drain screw, the oil level
screw and the pressure vent screw (if fitted) for various designs.

Procedure:

1. Place the drip tray below the oil drain screw
2. Completely remove oil level screw, screwed sealing plug with dipstick if an oil level tank is being
used and oil drain screw.

WARNING Danger of burns

Danger of burns due to hot oil.
- Allow the gear unit to cool down before carrying out maintenance or repair work.

- Wear protective gloves.

w

Drain all the oil from the gear unit.

4. If the sealing ring of the oil drain screw or oil level screw is damaged, a new oil level screw must be
used or the thread cleaned and coated with securing adhesive, e.g. Loctite 242, Loxeal 54-03 prior
to insertion.

5. Insert the oil drain screw into the hole and tighten to the correct torque (please see chapter 6.3
"Torque values").

6. Using a suitable filling device, refill with oil of the same type (please see chapter 3.5 "Checking
the type plate data") and (please see chapter 6.2 "Lubricants") through the oil level hole until oil
emerges from the oil level hole. (The oil can also be filled through the pressure vent screw or a
sealing plug located higher than the oil level). If an oil level vessel is used, fill the oil through the
upper inlet (thread G1%) until the oil level is set as described in Section 4.1 "Check the oil level"

7. Wait at least 15 minutes, or at least 30 minutes if an oil level tank is used, and then check the oil

level. Proceed as described in Section 4.1 "Check the oil level”.

(i] Information Oil level / Oil fill quantities

The oil does not need to be changed in gear units without an oil drain screw (please see chapter 6.1
"Configurations and maintenance"). These gear units are lubricated for life.

Standard helical gear units in ATEX category 3G and 3D (please see chapter 3.5 "Checking the type plate data")
do not have an oil level screw. Here, the oil is topped up through the threaded pressure vent bolt using the
quantities listed in the table in the following table.

56 B 2000 EN-1915

105



DRIVESYSTEMS 5 Service and maintenance
QOil fill volumes
: 2 =t ﬁ( 3
1] ﬂ ﬂ\ ~ 1
| —

1]

e M1 | M2 | M3 | M4 | M5 | M6 a M1 | M2 | M3 | M4 | M5 | M6
Section 6.1 Section 6.1

Gear unit Quantity Gear unit Quantity

type 1] type 1]

SKO0 0.13 | 0.22 | 0.13 | 0.22 | 0.13 | 0.13 SKOF 0.13 | 0.22 | 0.13 | 0.22 | 0.13 | 0.13
SK 01 022038 |022(038[022]|022| SKO1F |022|0.38]|022]038)|022]0.22
SK 20 0.55 | 1.00 | 055 | 1.00 | 055 | 055 | SK20F | 0.35|0.60 | 0.35| 0.60 | 0.35 | 0.35
SK 25 0.50 | 1.00 | 0.50 | 1.00 | 0.50 | 0.50 | SK25F | 0.50 | 1.00 | 0.50 | 1.00 | 0.50 | 0.50
SK 30 0.90 | 1.30 | 090 | 1.30 | 0.90 | 090 | SK30F |o0.70|1.10 | 0.70 | 1.10 | 0.70 | 0.70
SK 33 1.00 | 1.60 | 1.00 | 1.60 | 1.00 | 1.00 | SK33F | 1.00| 1.50 | 1.00 | 1.50 | 1.00 | 1.00
SK 000 0.24 | 0.40 | 0.24 | 0.41 | 0.24 | 024 | SKOOOF | 024|041 |0.24 (041|024 |0.24
SK 010 0.38 | 060|038 |0.60|038|038| SK010F | 0.35|0.65|0.40 | 0.74 | 0.50 | 0.30
SK 200 0.80 | 1.30 | 0.80 | 1.30 | 0.80 | 0.80 | SK200F | 0.65 | 0.95 | 0.70 | 1.10 | 0.80 | 0.50
SK 250 1.20 | 1.50 | 1.20 | 1.50 | 1.20 | 1.20 | SK250F | 0.90 | 1.40 | 1.00 | 1.60 | 1.30 | 0.80
SK 300 1.20 [ 2.00 | 1.20 | 2.00 | 1.20 | 1.20 | SK300F | 1.25| 150 | 1.20 | 1.80 | 1.30 | 0.95
SK 330 1.80 | 2.80 | 1.80 | 2.80 | 1.80 | 1.80 | SK330F | 1.60 | 2.50 | 1.60 | 2.90 | 1.90 | 1.40

Table 13: Qil fill quantities for standard helical gear units for ATEX category 3G and 3D

Checking the cooling coil for deposits

The inner surface of the cooling coil must be checked for deposits, as in case of severe deposits
(fouling) the dissipation of heat is no longer guaranteed. In this case, the cooling coil must be cleaned.
If a chemical cleaner is used, it must be ensured that the cleaning agent does not attack the material
of the cooling coil (Copper pipe and yellow brass fittings).

Replacing the shaft sealing ring

Once the shaft sealing ring has reached the end of its service life, the oil film in the region of the

sealing lip increases and a measurable leakage with dripping oil occurs.
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The shaft sealing ring must then be replaced. The space between the sealing lip and the protective
lip must be filed approximately 50 % with grease on fitting (recommended grease:
PETAMO GHY 133N).

Take care that after fitting, the new shaft sealing ring does not run in the old wear track.
Re-lubricating bearings

For bearings which are not oil-lubricated and whose holes are completely above the oil level, replace
the roller bearing grease (recommended grease: PETAMO GHY 133N). Please contact the NORD
service department.

General overhaul

With Category 2G and 2D gear units, a general overhaul is necessary after a specified longer period
of operation. The specification of the operating period in terms of operating hours, after which a
general overhaul must be carried out, can be seen from the type plate data in field MI.

Alternatively, the maintenance class Cy, can be used to determine the operating period after which a
general overhaul must be carried out. The data in field Ml of the type plate is then e.g.: MI Cy =5.

The time for the general overhaul with the stated maintenance class Cy, is calculated as follows:

N=C, -f -k,
N,: Number of years since commissioning. With calculated values of N, which exceed 10 years,
a general overhaul is due 10 years after commissioning.
Cu Maintenance class according to field Ml of the type plate
fL: Running time factor
fL =10 Running time maximum 2 hours per day
fL =6 Running time 2 to 4 hours per day
fL =3 Running time 4 to 8 hours per day
fL =15 Running time 8 to 16 hours per day
fL =1 Running time 16 to 24 hours per day
kA: Utilisation factor

If the utilisation factor is not known, kA =1
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Longer maintenance intervals often result if the actual power required by the application is known. The
utilisation factor may be calculated as follows:

P1 Max. permissible drive power or motor power in kW according to the type plate

- Actual drive power or motor power in kW which is required by the application at the nominal

speed. This is determined e.g. by measurements.
For variable loads with differing actual drive powers with nominal speeds P Puw Pag
with known percentage times a, Oy Oy oo the following equivalent average drive power

applies:

3 9 3 9 3 9
Ptat :?\’/Ptatl 'ﬁ"'PtatZ 'ﬁ"'Ptaﬁ 'ﬁ+

A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

- The general overhaul must be carried out by qualified personnel in a specialist
workshop with appropriate equipment in observance of national regulations and laws.
We urgently recommend that the general overhaul is carried out by NORD Service.

If a general overhaul is due, the gear unit must be completely dismantled. The following work must be
carried out:

— Clean all gear unit components

— Examine all gear unit components for damage

— All damaged components must be replaced

— All roller bearings must be replaced

— Replace back stops if fitted

— Replace all seals, radial seals and Nilos rings

— Replace plastic and elastomer components of the motor coupling
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6 Appendix

6.1 Configurations and maintenance

For configurations which are not listed, please refer to the special documentation drawing (please see
chapter 3.5 "Checking the type plate data").

Explanation of symbols for the following version illustrations:

Venting

Oil level

Oil drain

@ QD

Standard helical gear units

Standard ATEX category 3G and 3D helical gear units do not have oil filling screws (please see
chapter 3.5 "Checking the type plate data").

Parallel shaft gear units

The following illustration applies for the M4 / H5 configuration of gear unit types SK 9282, SK 9382,
SK 10282, SK 10382, SK 11282, SK 11382, SK 12382 with oil reservoir.

Fig. 26: Parallel shaft gear units with oil reservoir
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Qil level screws are not fitted to gear unit types SK 0182 NB, SK 0282 NB and SK 1382 NB in the
ATEX Categories 3G and 3D (please see chapter 3.5 "Checking the type plate data").

In Category 2G and 2D, types SK 0182 NB, SK 0282 NB and SK 1382 NB only have one oil level
screw. These gear unit types have checkable life-long lubrication.

NORDBLOC helical gear units

Gear unit types SK 320, SK 172, SK 272, SK 372 and SK 273 and SK373 are not fitted with oil level
screws for ATEX Categories 3G and 3D (please see chapter 3.5 "Checking the type plate data").

In Category 2G and 2D, types SK 320, SK 172, SK 272, SK 372 and SK 273 and SK 373 only have
one oil level screw. These gear unit types have checkable life-long lubrication.

NORDBLOC helical gear units SK072.1 and SK172.1

A\ DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.
Checking the ail level in configuration M4 for SK 072.1 and SK 172.1:

The oil level check for the M4 installation orientation must be carried out as follows in the
installation orientation M2:

1. Bring the gear unit into the M2 installation orientation and remove the oil level screw for the M2
orientation.

L ]

Fig. 27: Bring the gear unit into the M2 installation orientation

2. Determine the measurement X between the upper edge of the gear unit housing and the oil level. If
necessary, modify the dipstick (see Fig. 28 below).
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Fig. 28: Measuring the oil level

L B LN L LR L A
Explanation
1 Upper edge of housing
2 Oillevel

3. Compare the determined measurement X with the corresponding measurement in the following
table. If necessary, adjust the oil level with the type of oil shown on the type plate.

Gear unit type Thread size Measurement X [mm]
SK072.1 M8 x 1 22+1mm
SK172.1 M8 x 1 201 mm

4. Screw in and tighten the oil level screw for the M2 installation position as described in Section 4.1

"Check the oil level".

5. Bring the gear unit back into the installation orientation M4.

UNIVERSAL worm gear units

SK 1SI 31 - SK 1S1 75
SK 1SIS 31 - SK1SIS 75

Fig. 29: Orientation for oil level check

For the oil level check, the gear unit or the geared motor must be brought into the orientation shown
above. To do this, it may be necessary to remove the gear unit or the geared motor.

62
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NOTICE Settling time

An adequate settling time of the worm gear unit in the position shown in Fig. 29 must be
observed, in order to allow the oil to settle evenly.

The oil level can then be checked as described in Section 4.1 "Check the oil level".

In Category 2G and 2D the gear units only have one oil level screw. These gear unit types have a
checkable life-long lubrication.

ATEX category 3G and 3D helical gear units do not have ail filling screws (please see chapter 3.5
"Checking the type plate data"). These gear unit types are lubricated for life.

The gear unit types SK 1S xx, SK 2S xx, SK 1SU xx, SK 2SU xx, SK 1SM xx, SK 2SM xx,
SK 1SMI xx, SK 2SMI xx may only be used in category 3G and 3D. These gear unit types are
lubricated for life and do not have an oil maintenance screw.

As an option, types Sl and SMI can be equipped with a vent screw. Gear units with vents must be
installed in the stated position.

Types SI, SMI, S, SM and SU as 2-stage gear unit types and types Sl, SMI as worm gear units for
direct motor mounting have an oil filler which depends on the configuration and must be installed in
the stated position.

M1
— H1

M6 M2
Hé - H4

I

M5
M4 H5

H3
{©)

M3
H2

Fig. 30: UNIVERSAL worm gear units
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M4

ST

SK 372.1
SK 572.1
SK 672.1
SK 373.1
SK 573.1
SK 673.1

114
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M2

SK072.1
SK172.1

M4

M3
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6.2 Lubricants

A DANGER! Explosion hazard

Explosion hazard. Failure to comply may cause severe, or even fatal injuries.

When changing oil or filling for the first time, the type of lubricant stated on the type plate must
be used.

The following table shows the approved proprietary brands or product names according to the gear oil
types stated on the type plate (please see chapter 3.5 "Checking the type plate data"). This means
that a product corresponding to the type of oil shown on the type plate must be used. In special cases,
the designation of the specified product is stated on the type plate of the gear unit.

Lubricant type Details on type
plate N /
FUCHS 3 d
& Castrol Mobil
Mineral oil Renolin
Alpha EP 220 CLP 220
CLP 220 Alpha SP 220 Renolin Kltberoil Mobilgear Omala
Optigear BM 220 CLP 220 Plus GEM 1-220 N 600 XP 220 S2 G 220
Tribol 1100 / 220 Renolin GEAR
220 VClI
Alpha EP 100 Renolin
CLP 100 Alpha SP 100 CLP 100 Kluberoil Mobilgear Omala
Optigear BM 100 Renolin GEM 1-100 N 600 XP 100 S2 G 100
Tribol 1100/100 | CLP 100 Plus
Synthetic oil Alphasyn ' . h
Renolin Klibersynth Mobil Omala
(Polyglycol) CLP PG 680 GS 680
Tribol 800 / 680 PG 680 GH 6-680 Glygoyle 680 S4 WE 680
Alphasyn GS 220 . . .
Renolin Klubersynth Mobil Omala
CLP PG 220 Alphasyn PG 220
Tribol 800/ 220 PG 220 GH 6-220 Glygoyle 220 S4 WE 220
Alphasyn EP 220 | Renolin Unisyn
Synthetic oil CLP HC 220 Tribol 1510/220 CLP 220 Klibersynth Mobil Omala
(hydrocarbons) Optigear Renolin Unisyn GEM 4-220 N SHC 630 S4 GX 220
Synthetic X 220 Gear VCI
Bio-degradable oil CLP E 680 - Plantogear 680 S - - -
Tribol BioTop Klubersynth Naturelle Gear
CLP E 220 1418/220 | FlAMogear220S | ps 50 : Fluid EP 220
Foodstuff Tribol FoodProof Klubersynth Mobil Cassida Fluid
compatible oil as CLP PG H1 680 1800/ 680 ) UH1 6-680 Glygoyle 680 WG 680
per Tribol FoodProof Kliibersynth Mobil Cassida Fluid
FDA 178.3570 CLP PG H1 220 1800/ 220 i UH1 6-220 Glygoyle 220 WG 220
i i Kluberoil
CLP PG H1680 | Opieb GT 6go | C2SSida Fluid GL Hberol
680 4 UH1-680 N
i i Kluberoil Mobile
CLP PG H1220 | Optileb GT 220 | C3SSida Fluid GL serol !
220 4 UH1-220 N SHC Cibus 220
Table 14: Lubricant table
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6.3 Torque values

Bolt Torques [Nm]
Screw connections in the strength Screw
Dimensions classes Cover screws Threaded.pin on connectio.ns on
8.8 10.9 12.9 coupling protective
covers

M4 3.2 5 6 - - -
M5 6.4 9 11 - 2 -
M6 11 16 19 - - 6.4
M8 27 39 46 11 10 11
M10 53 78 91 11 17 27
M12 92 135 155 27 40 53
M16 230 335 390 35 - 92
M20 460 660 770 - - 230
M24 790 1150 1300 80 - 460
M30 1600 2250 2650 170 - -
M36 2780 3910 4710 - - 1600
M42 4470 6290 7540 - - -
M48 6140 8640 16610 - - -
M56 9840 13850 24130 - - -
GY2 - - - 75 - -
G% - - - 110 - -
Gl - - - 190 - -
GlY, - - - 240 - -
GlY, 300 -

Table 15: Torque values

Assembling the hose fittings

Qil the thread of the union nut, the cutting ring and the screw neck. Tighten the union nut with the
wrench until the point where the union nut can only be turned with considerably more force. Turn the
union nut of the screw fitting approx. 30° to 60° further but not more than 90°. For this the screw neck
must be held with a wrench. Remove excess oil from the screw fitting
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6.4 Troubleshooting

Injury to persons

There is a slipping hazard in case of leaks.

Clean the soiled floor and machine components before starting troubleshooting.

Injury to persons

Risk of injury due to rapidly rotating and hot machine components.

Troubleshooting must only be performed when gear units are at a standstill and have cooled down. The drive
must be isolated and secured to prevent accidental start-up.

NOTICE Gear unit damage

Damage to the gear unit is possible in case of faults.

Shut down the drive unit immediately in case of any faults in the gear unit.

Gear unit malfunctions

Fault Possible cause Remedy

Oil too low or
bearing damage Consult NORD Service
or gear wheel damage

Unusual running noises,
vibrations

Oil escaping from the gear unit or

Defective seal Consult NORD Service
motor
Incorrect oil level or
. . incorrect, contaminated oil Oil change:
Oil escaping from pressure vent . . . .
or unfavourable operating Use oil expansion tank (Option OA)
conditions

. Unfavourable installation conditions .
Gear unit becomes too hot . Consult NORD Service
or gear unit damage

Replace the elastomer gear rim,
tighten the motor and gear unit
fastening bolts,

replace the rubber element

Defective motor coupling
or loose gear unit mounting
or defective rubber element

Shock when switching on,
vibrations

Fracture in gear unit or
defective motor coupling or Consult NORD Service
shrink disc slippage

Drive shaft does not rotate
although motor is running

Table 16: Overview of malfunctions
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6.5 Leaks and seals

Gear units are filled with oil or grease to lubricate the moving parts. Seals prevent the escape of
lubricants. A complete seal is not technically possible, as a certain film of moisture, for example on the
radial shaft sealing rings is normal and advantageous for a long-term seal. In the region of vents,
moisture due to oil may be visible due to the escape of oil mist because of the function. In the case of
grease-lubricated labyrinth seals, e.g. Taconite sealing systems, used grease emerges from the
sealing gap due to the principle of operation. This apparent leak is not a fault.

According to the test conditions as per DIN 3761, the leak is determined by the medium which is to be
sealed, which in test bench tests exceeds the function-related moisture in a defined test period and
which results in dripping of the medium which is to be sealed. The measured quantity which is then
collected is designated as leakage.

Definition of leakage according to DIN 3761 and its appropriate use

Location of leak
. Shaft sealin . L .
Term Explanation ting 9 in IEC adapter | Housing joint | Venting
Sealed No moisture No reason for No reason for No reason for No reason for
apparent complaint complaint complaint complaint
Moisture film locall
. y No reason for No reason for No reason for No reason for
Damp restricted (not an . . . .
complaint complaint complaint complaint
area)
Moisture film beyond -
y No reason for No reason for Repair if No reason for
Wet the extent of the . . .
complaint complaint necessary complaint
component
Measurable Recognisable Repair Repair Repair Repair
leakage stream, dripping recommended recommended recommended recommended
Temporary
malfunction of the -
Temporary . .| No reason for No reason for Repair if No reason for
leakage sealing system o ol complaint complaint necessary complaint
leak due to
transport *)
Apparent leakage,
e.g. due to soiling,
Apparent 9 . 9 No reason for No reason for No reason for No reason for
leakage sealing systems complaint complaint complaint complaint
g which can be re- P P P P
lubricated

Table 17: Definition of leaks according to DIN 3761

*) Previous experience has shown that moist or wet radial shaft sealing rings stop leaking later.
Therefore, under no circumstances can replacement be recommended at this stage. The reason for
momentary moisture may be e.g. small particles under the sealing lip.

78 B 2000 EN-1915

127



NorP

DRIVESYSTEMS

6 Appendix

6.6 Declaration of Conformity

6.6.1 Explosion protected gear units and geared motors, Category 3G and 3D

Getriebebau NORD GmbH & Co. KG

s

DRIVESYSTEMS

GETRIEBEBAU NORD

Membar of the NORD DRIVESYSTEMS Group

(atrebebau-Nerd-5h 1, 22040 Barglebaisa, Germany . Fon, +4NIMEI2 268 - 0 Fak +$HOMS32 280 . 2253 _ infoginom.com

EC Declaration of Conformity
According to Direclive 84/9¢ EEC Annax VI

NORD GmbH & Co. KG herby declares

= 1 1
that the gear units fram the product series age §.of

= Helical gear units
Type SK ...

= Worm gear units
Type SK 02..., SK 1S1..,SK 12..., SK 13...,

SK 3., SK 4.
= Parallel shaft gear unit + Bavel gear units
Type SK ...B2, SK ..BZNB Type SK 9.....
with ATEX labelling @il 2D/ 2G
comply with the following Directives:
ATEX Directive for Products. SAINEC

Applied standards:

EN 1127-1: 2011
EN 13463-1: 2009
EN 13463-5: 2011

Getriebebau NORD has deposited the documents required according to S4/9/EC
Annex VI with the following institution:

DEKRA EXAM GmbH
Dinnendahisirala 9
44800 Bochum

ID number:0158

Bargteheide, 23.05.2014

A o

L. Kilchenmaistar Dr. O.Sadi
Manager Technical Manager

Fig. 31: Declaration of Conformity for Category 2G / 2D
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6.6.2 Explosion protected gear units and geared motors, Category 3G and 3D

GETRIEBEBAU NORD

tMember of the NORD DRIVESYSTEMS Group DRIVESYSTEMS

Getriebebau NORD GmbH & Co. KG
Galtebebac-tord-Slr, 1, 22041 Bargleteide, Germany . Fon, sARIHSIE 365 -0 . Fa +23{0M53T 250 « 2753 . infoinord com

EC Declaration of Conformity
According to Directive 84/8¢ EEC Annex!!_

NORD GmbH & Co. KG hereby daclares

f1
that the gear unils from the product series Pageie
» Helical gear units « Worm gear units
Type SK ... Type SK 02.., 5K 151.,5K 12..., BK 13...,
8K 3...,, SK 4....
« Parallel shaft gear unit + Bavel gear units
Type SK ...B2, SK ..B2NB Type SK 9.....

with ATEX labelling (Ex)11 3D /3G

comply with the following Directives:
ATEX Directive for Products S4I0EC

Applied standards:

EN 11271 2011
EN 13463-1: 2009

Bargtehelde, 23.05.2014

y A

e
U. Kiichenmeistar Dr. O.Zadi
Manager Technical Manager

Fig. 32: Declaration of Conformity for Category 3G / 3D
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6.7 Repair information

For enquiries to our technical and mechanical service departments, please have the precise gear unit
type (type plate) and if necessary the order number (type plate) to hand.
6.7.1 Repairs

The device must be sent to the following address if it needs repairing:

Getriebebau NORD GmbH & Co. KG
Service Department

Getriebebau-Nord-Strale 1
22941 Bargteheide

No guarantee can be given for any attachments, such as encoders or external fans, if a gear unit or
geared motor is sent for repair.

Please remove all non-original parts from the gear unit or geared motor.

il Information Reason for return

If possible, the reason for returning the component or device should be stated. If necessary, at least one contact
should be stated in case of queries.

This is important in order to keep repair times as short and efficient as possible.

6.7.2 Internet information

In addition, the country-specific operating and installation instructions in the available languages can
be found on our Internet site: www.nord.com

6.8 Abbreviations

2D Dust explosion protected gear units zone 21 FA Axial force
2G Explosion protected gear units with ignition IE1 Motors with standard efficiency
protection class "c"
3D Dust explosion protected gear units zone 22 IE2 Motors with high efficiency
ATEX ATmospheres EXplosibles IEC International Electrotechnical Commission
BS Flange fastening with through holes NEMA National Electrical Manufacturers Association
B14 Flange fastening with threaded holes IP55 International Protection
cw Clockwise, right-hand direction of rotation ISO International Standardisation Organisation
CCw Counter-clockwise, left-hand direction of pH pH value
rotation
°dH Water hardness in German hardness PPE Personal Protective Equipment
degrees: 1°dH = 0.1783 mmaol/l
DIN German standards institute RL Directive
EC European Community VCI Volatile Corrosion Inhibitor
EN European standard WN Getriebebau NORD factory standard
FR Radial transverse force
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NORD DRIVESYSTEMS Group

Headquarters and technology centre
in Bargteheide, near Hamburg

Innovative drive solutions
for more than 100 branches of industry

Mechanical products
Parallel, helical, bevel and worm gear drives

Electrical produ