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GENERAL TERMS & CONDITIONS .
REQUEST FOR QUOTATION (RFQ) AND REQUEST FOR PROPOSAL (RFP)

1. Awards will be made in the best interest of the State of West Virginia.
2. The State may accept or reject in part, or in whole, any bid.
3. All guotations are governed by the West Virginia Code and the Legislative Rules of the Purchasing Division.

4. Prior to any award, the apparent successful vendor must be properly registered with the théhasing Division
and have paid the required $125 fee. :

5. All services performed or goods delivered under State Purchase Order/Coniracts dre to be continued for the
term of the Purchase Order/Contracts, contingent upon funds being appropriated by the Legislature or otherwise
being made available. In the event funds are not appropriated or otherwise available for these services or
goods, this Purchase Order/Contract becomes void and of no effect after June 30.

6. Payment may only be made after the delivery and acceptance of goads ar services.

7. Interest may be paid for late payment in accordance with the West Virginia Code.

8. Vendor preference will be granted upon written request in accordance with the West Virginia Code.

9. The State of West Virginia is exempt from federal and state taxes and w_ill not pay or reimburse such taxes.

10. The Director of Purchasing may cancel any Purchase Order/Contract upon 30 days written notice to the seller.

41. The laws of the State of West Virginia and the Legiélative Rules of the Purchasing Division shall govern
all rights and duties under the Contract, including without limitation the validity of this Purchase
Crder/Contract.

12. Any reference to automatic renewal is hereby deleted. The Contract may be renewed only upon mutual written
agreement of the parties.

13. BANKRUPTCY: In the event the vendor/contractor files for bankruptcy protection, this Contract may be
deemed null and void, and terminated without further order.

14. HIPAA BUSINESS ASSOCIATE ADDENDUM: The West Virginia State Government HIPAA Business Associate
Addendum (BAA), approved by the Attorney General, and available online at the Purchasing Division's web site
(http:liwww.state.wv.us/admin!purchase/vrclhipaa.htm) is hereby made part of the agreement. Provided that,
the Agency meets the definition of a Cover Entity {45 CFR §160.103) and will be disclosing Protected Health
information (45 CFR §160.103) to the vendor.

15. WEST VIRGINIA ALCOHOL & DRUG-FREE WORKPLACE ACT: If this Contract constitutes a public improvement
construction contract as set forth in Article 1D, Chapter 21 of the West Virginia Code ("The West Virginia Alcohol
and Drug-Free Workplace Act'), then the following language shall hereby become part of this Contract: “"The
contractor and its subcontractors shall implement and maintain a written drug-free workplace policy in compliance
with the West Virginia Alcohol and Drug-Free Workplace Act, as sel forth in Article 1D, Chapter 21 of the West
Virginia Code. The contractor and its subcontractors shall provide a sworn statement in writing, under the
penalties of perjury, that they maintain a valid drug-free work place policy in compliance with the West Virginia
and Drug-Free Workplace Act. It is understood and agreed that this Contract shall be cancelled by the awarding
authority if the Contractor: 1) Fails to implement its drug-free workplace policy; 2) Fails to provide information
regarding implementation of the contractor's drug-free workplace policy at the request of the public authority; or
3) Provides lo the public authority false information regarding the contractor's drug-free workplace policy.”

INSTRUCTIONS TO BIDDERS

1. Use the quotation forms provided by the Purchasing Division.

5 SPECIFICATIONS: ltems offered must be in compliance with the specifications. Any deviation from the
specifications must be clearly indicated by the bidder. Alternates offered by the bidder as EQUAL to the
specifications must be clearly defined. A bidder offering an alternate should attach complete specifications
and literature to the bid. The Purchasing Division may waive minor deviations to specifications.

3. Complete all sections of the quotation form.
4. Unit prices shall prevail in case of discrepancy.

5. Al quotations are considered F.O.B. destination unless alternate shipping terms are clearly identified in the
quotation.

6. BID SUBMISSION: All quotations must be delivered by the bidder to the office listed below prior to the date and time
of the bid opening. Failure of the bidder to deliver the guotations on time will result in bid disqualifications:
Department of Administration, Purchasing Division, 2019 Washington Street East, P.O. Box 50130,
Charleston, WV 25305-0130

Rev. 701/08
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Division of Culture & History
Grave Creek Archeology Complex
Moundsyville, West Virginia
DCH09029

Replacement of Emergency Generator System and Peripherals

1. Scope of Work:

a. The work entails the provision of transportation, labor, and materials for the
removal of the existing failed Emergency Generator Set (EmGenSet), existing
remote radiator, existing fuel day tank, and existing Automatic Transfer Switch
(ATS); movement, on-site, of the removed equipment to a holding area for
disposal by others; modification, if necessary, of the existing concrete pad to
accept a new unit; installation of a new EmGenSet with fuel sub-base tank and
ATS; installation of a new motor actuator (direct or linkage connected and if
required) to an existing screened, operable louver to provide make up outside
ventilation air, EmGenSet system tie in to existing emergency power circuit
panels; tie in fo exhaust ducting, tank fuel filler piping and tank venting piping;
testing and commissioning of the installed system, and staff training. All work to
meet manufacturer's specifications and existing Federal, State, and Local Codes,
Regulations, and Ordinances.

2. Sequence of Operation:

a. Power Failure Mode: Upon the interruption of Utility provided electrical power to
the building, the ATS shall be programmed to wait a maximum of ten (10)
seconds to allow for generator startup-and transfer. ATS transfer will start the
Emergency Generator in a two (2) step sequence. 1.) On generator start up; a
mechanical actuator {energized open/ de-energized closed), powered by the
Emergency Generator, shall energize and open an existing exterior wall mounted
manual balancing damper to provide external make up air for the EmGenSet
System. 2.) Once the generator has established a stable run cycle, the ATS shalll
transfer to energize the emergency circuit panel. Upon restoration of Utility power,
the ATS shall wait for a minimum of two (2) minutes prior to transferring service
back to Utility power and initiate a four (4) fo five (5) minute (adjustable) "off-load"
delay for EmGenSet “cool-down” cycle prior to automatically shutting down the
EmGenSet.

A provision shall be made in the system to allow for emergency manual override of
the actuated louver to provide for instances where outside conditions (i.e. smoke,
foxic fumes, chemical/biological hazards...) prohibit use of outside air during Utility
power interruptions. -

b. Stand By Mode: Provision shall be made for a once a week automatic test run,
under load, for a minimum duration of ten (10} minutes to test under load
conditions and to exercise the EmGenSet. If not an integral component of a vendor
submitted ATS, the Owner will accept, with prior review and approval, a timing
device with an actuating relay or similar run initiating device.
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3. Equipment: (refer to attached "cut sheets" and below for reference)

NOTE to Vendors: All equipment specifications below and related attachments are
intended to provide an example of the parameters required. "Or equal” submittals will be
considered and reviewed but must be able to fulfill the Sequence of Operation
requirements and be compatible with other system components in all respects.

Vendors suggesting equipment for consideration will be expected to provide adequate
documentation describing the equipment in the form of "specification/cut sheets” or similar
documentation. General "sales” brochures are not an acceptable form of submittal.

1) Generator Set

a) Generator: Detroit Diesel Corp. /IMTU Power Generator, Model # 30PJS6DT2,
30kW, 37.5 kVA, 120/208 ACV 3-Phase, 30 ekW 60Hz (Standby), 25 ekW-
60Hz (Prime). With Basler Digital Genset Controller # DGC-500, isochronous
governor (+/- 25%), and UL2200 Listing.

) Engine: John Deere model # 4024TF270; 4 cycle, 2.4 Liter, 1800 RPM @
80HZ. Unit mounted radiator. Block Heater rated @ -20 degrees F 1500
Watts

iy Battery: Lead/Acid 750 Cold Cranking Amps @ 0 degrees F. Genset Unit
to include a 12V/6A mounted battery charger (AC & DC wiring included)

i) Sub-Base Fuel Tank w/ stub ups for piping: 105 gal, double wall, UL 142
approved, meeting NFPA-30 standard, with fuel leak and low fuel level

alarm sensors, 1.5” normal vent cap, 2" locking fuel cap, and 2-6" NPT
opening for emergency vent.

iv) 125 Amp Circuit Breaker: 480 V/ 3-Phase- Mounted and wired in NEMA-1
Enclosure.

v) Vibration Isolation Pads included and installed ( NOTE: In addition to
Manufacturer supplied isolation, Vendor/installer is o make provision for
Vibration Isolation invoiving vent and filler piping, conduit, exhaust and any
related peripherals attached to EmGenSet.)

vi) Manufacturer's Warranty: 2 (two) year / 3000 hour warranty

2) Automatic Transfer Switch (ATS):

a) ASCO Series D300 Automatic Transfer Switch (30 through 230 Amps) with
ASCO 11BG engine exercise module.
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3) Mechanical Actuator, Spring return

(NOTE: Example below is intended to represent an actuator capable of
generating sufficient torque to open louver. Actuator may require mounting
plate, crank-arm, and or linkage accessories. Check existing louver on site to
select proper forgue range. Selection of a 24 volt control voltage actuator
requires installation of 120V/ 24 VAC step-down transformers. )

i. Brand: Belimo

ii. Model: AF24-SR US

(Note to Vendor: The facility has recently undergone renovations to the HVAC
system. It is possible that a new actuator may already be in place. If so, the
Vendor/installer, following verification by new actuator manufacturer, is to land required
wiring to provide control voltage to override HVAC control settings. In this case, The
Vendor is to back out the cost of providing a mechanical actuator from the bid.)

4) Additional information:

a) Diesel fuel is to be supplied by the Agency. The State of West Virginia has a
State Wide Contract for Diesel fuel. The Vendor is to notify the Agency in
advance when the fuel is needed for testing and commissioning. The Agency
will then make arrangements for delivery and inform the Vendor.

b) The Vendor is to supply and install filler and fue! vent piping to allow for
exterior fill-up of the integrated tank (refer to print). Follow manufacturer's
recommendations for installation. The filler cap is to be lockable either by
padiock (supplied by Agency) or other means.

c) The Exhaust system is being tested by the Agency for asbestos. If testing
proves positive. The Agency will address removal and provide documentation
to vendors if needed.

END OF SPECIFICATIONS
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30ekW 60 Hz Standby

208 - 600V

» FPA Tier 2 Ceriified

¢ Generator Set Tested to ISO
8528-5 for Transient Response

s UL2200, CSA Listing Offered

Accepts Rated Load in One Step Per
NFPA 110, Level 1

MTU DD is a single source supplier
Global Product Support

2 Year Standard Warranty
Complete Range of Accessories

All gen-sets are protolype and factory tested

' 4024TF270 Diesel Engine

* 2.4 liter Displacement

e 4.Cycle
agnet Generator {(PMG) - Optional
®  Brushless, Rotating Field

¢ 300% Short Circuit Capability

Permanent

®  2/3 Pitch Windings

Digital Conirol Panel
* UL 508 Listed, CSA Cerified, NFPA 110
*  Compleie Systermn Metering
s  LCD Display
Cooling Systern

¢ Integral Set-mounted

®*  Engine Driven Fon

GEN-SET RATINGS
Standby - 130° Rise
Voltage {L-1) | Phase §| PF | Hz | kW kYA | AMPS WA @ 3(,}% Model Connécﬁons
voltage dip
240w 1 1.0 | 60 30 30 125 48 284PSL1508 12 LEAD ZIG-ZAG
208y 3 08 1 60 30 37.5 104 23 284PSL1508 12 LEAD LOW WYE
240v 3 jo8 1 60 ] 30 37.5 20 23 284PSL1508 12 LEAD HI DELTA
~—t> 480v 3 0.8 ] 60 30 37.5 45 123 284P5L1508 12 LEAD HIE WYE
600v 3 081 60 | 30 | 37.5 36 123 284PSL1752 4 LEAD WYE

Prra 1 nf4

30_J56DT2_1207
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S SERIES DIESEL %

30 ekW Diesel Gen-Semt

STANDARD EQUIPMENT

ENGINE DIGITAL CONTROLPANEL
® Air Cleaner ® Digital Mefering
¢ QOil Pump ® Engine Parameters
e Full Flow Oil Filter 8  Generator Protection Functions
® Jacket Water Pump ® Engine Profection
¢ (Closed Crankcase Vent ® SAE J1939 Engine ECU Communications
* Thermostals ®  Windows-bosed Software
¢ Exhaust Manifold — dry *  Multilingual Capability
® Blower Fan & Fan Drive ® Remote Communications fo our RDP-110 Remote
® Reodigtor - Unit Mounted . ;\gr;’unc‘tufor e Confact Inout
® Flectric Starting Motor - 12V rogrammable Lontact inputs
® Governor — Electric Isochronous ¢ 7 Contact QU'fPUfS B
® Base - Formad Steel s UL Recognize:d, CSA Cerfified, CE Approved
® SAE Flywheel & Bell Housing ® Evenf Recording o
o Charging Alternator - 12V ® |P 54 Front Panel Rating with Integrated Gasket
@ Bqﬁer\, Box & Cables * NFPAT10 LEVBI Compuﬁbie
o Flexible Fuel Conneclors
o Flexible Exhaust Connection
® EPA Ceriified Engine
GENERATOR ADDITIONAL EEATURES =~
® NEMA MG1, IEEE and ANSI standards compli- ®  Oil Drain Extension & 5/0 Valve
ance for temperature rise and motor sfarfing ® Flexible Fuel Connector
® Sustained short circuit current of up to 300% of | |e Baftery Cables
the rate c_:urren'} for up‘io 10 seconds & Vibration lsclation Pads
® Self Ventilated and Drip-proof ¢ Jacket Water Heater: -20 F
* St:!p.erior V(?{icge Waveform ® Maintine Circuit Breaker
® Digital, Solid State, Volts-per-heriz Regulator e UL2200 Listed
# No load to full load regulation o Steel Sub-base
® Brushless Alte_rnaicgr with Brushless Pilot Exciter ® Radiator Duct Flange {OPU)
® 4 pole, Rotating Field L o {ube Oil & Anfifreeze
e 130°C Siandby Temperature Rise ¢ Ouperator's and Owner's Manual
: fl“leBxeiglr;ngb i:‘ﬁ‘:; s 2 \i;eur/BOOO hour Warranty
®
* Full Amortisseur Windings Factory Tested at .8 PF (3 PH)
® 125% Rotor Balancing
® 3.phase Voliage Sensing
® +1% Voliage Regulation
* 100% of Rated Load - One Step
® 3% Maximum Harmonic Conient

. OPTIONALFEATURES

Muffler (OPU only)

e @ @00 80

Sound Aitenuation
— 1/," Foam
~— Sound Scoops

Remoate Annunciator

Bottery Charger 6 amp or 10 amp
Battery: 12 volt w/ rack
Circuit Breaker: Standord or 100%

Sub-base Fuel Tank w/ Electrical stub-up area
Weatherproof Enclosure

® |sochronous Governor

Pocnn 2 ~f 4

30 R&DT? 1207
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S SERIES DIESEL

30 ekW Diesel Gen-Set

APPLICATION DATA

Engine
Manufacturer: ..........ccceevee. John Deere Rated RPM:....cooieive e 1800
Model: v.ovevrevicireeene, 402478270 Engine Governor:........covveeevniinnn. Eleciric lsochronous
TYPR: cveeev et re e 4.Cycle Max Power:  Standby: bhp (kW) .. 48 (36)
Arrangement: .........oeenereen 4-Inline
Displacement: in3 i) ........... 149 (2.4) Speed Regulafion: .....ccoceevivneennn, +1%
Bore: in. fem) vooeeeeriiniiinennnenn. 3.4 (8.6) Frequency: ..o 60 Hz
Stoke: in. fem) .o 4.1 {10.5) Air Cleaner:......ccooeovivviveiiii s Dry
Compression Ratior............. 20.5:1

Liquid Capacity (Lubrication) Electrical

Total oil system (gal/Tit): oo 2.1 (8.0 Electric volis DC ..o 12

Engine jocket water capacity {gal/lif): ....oveevnn.. 0.675 {2.6) Cold cranking Amps under 0°F (-17.8°C} ...... 750

System Coolant capacity {gal/lif): v, 2.29 (8.7)

Fuel System

Fuel Consumption

Fuel Supply Connection Sizet....oooevccieencnan, 3fs"NPT Standby
Fuel Return Connection Sizet ... 3" NPT At 100% of Power Ratfing:gal/hr {it/hr) ovvveevevieeeee. 2.8 (10.6)
Maimum Fuel Lift: fr{m) e 10(3) At 75% of Power Rating:gal/hrf /) oo, 2.1 (8.0}
Recommended Fuel: oo Diesel #2 At 50% of Power Rating:gal/br fit/hr} o.ocvvevenenn e 1.4 (5.3)
Total Fuel Flow: gal/hr (/b oo, 26.4 {100)
Cooling - Radiator System Air Requirements

Standby Standby
Ambient Capacity ,
of Radiator 8F (%C): ..ovvvevrreriee e, 122 (50) Aspirafing CFM [mPmin)t.c..ooveeiere v ceeee e 106 (3.0)
Maximum Allowable Static Air Flow Required for Rad.
Pressure on Rad. Exhoust Hy0 (kPa): ....vveeeecrncnnne, 0.5(.12) Cooled Unit CFM (m®min: -oveeeveerieeeeeeveeeesons 3,875 {(109.7)
Woater Pump Air Flow Required for
Capacity gpm fil/min): oovveeerree oo imeecsereenes 24 91) Heat Exchanger/Remote Rad.
Heat Rejection to bosed on 25°F Rise CFM fm¥min): ................... 650 [18.4)
Coolant BTUM kW) v essnnens 1,412 (25)
Heat Rodiated
to Ambient BTUM EWE .o ces s 293 (5.2)

Exhaust System

Standby Prime
Gas Temp. (Stack)eF (C):.......... 1,026 {552)......963 {517)
Gas Volume at Stack Temp
CFM [mmindi. veeenvernesverneesonaerenens 283 (8.0)....... 261 (7.4)
Maximum Allowable
Back Pressure Hz0 (kPo}: ............. 30 (7.5)........ 30 (7.5)

Parna A ~E 4
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30 ekW Dicsel Gen-5Set

EMISSIONS DATA
NOx + NMHC co M
4.93 i LB e 0.12

All units are in g/hp-hr ond are EPA D2 cycle values.

Emission levels of the engine may vary os a funclion of ambient temperature, boromelric pressure, humidity, fuel fype and quality, installation parameters, measur-
ing instrumentation, efc. The data provided are laboratory resulis from one engine representing this roting. The data was obtained under controlled environ-
mental conditions with calibrated instrumentation traceable to the Unijed States National Buresu of Standards and in compliance with US EPA reguations found
within 40 CFR Part 89. The weighted cycle value from each engine is guaranteed fo be below the US EPA Standards at the US EPA defined conditions.

, SOUND DATA
Standby Full Lead Standby No Load

23 ft (7m) OPU w/ crifical grade muffler (dBA)............. B4 ..ottt bt et i 74
23 ft (7m) Sound Attenuated Enclosure (dBA) ............... T et s s 66

RATING DEFINITIONS and CONDITIONS

Ambient capability factor at 300M (984f). Consult your local MTU DD Power Generation Distributor for other altitudes.

® Standby ratings apply fo instollations served by a reliable utility source. The standby rafing is applicable to varying loads for
the duration of a power outage. No overload capability for this rating. Ratings are in accordance with 150-3046/1, BS 5514,
AS 2789, and DIN 6271.

®  Prime power ratings apply to installations where utility power is unavailable or unreliable. At varying load, the number of

generator set operafing hours is unlimited. A 10% overload capacity is available for one hour in twelve. Ratings are in
accordance with 1ISO-8528/1, overload power in accordance with 150-3046/1, BS 5514, AS 2789, and DIN 6271. For
limited running time and base load ratings, consult the factory.

® Deration Factors:
Alfitude: Derate 4% per 1,000 t (305m) above 10,000 # (3,050m).
Temperature: Derate 0.5% per 10°F (5.5°C) above 77°F {25°C).

Weights & Dimensions

OPY EPU

Length: in. {em) oo 70178} .. 70(178)

Width: in. {em) .o, 34 (B6) ...cereureeenen 34 {86)

Height: in. (em} oo, 52{132) .o 59 {150)

Height w/ Tank: in. {em} ccooeevnnnn 76 (193) oo 83 {211) ! 1

Weight {fess fank): b (ka)............. 1,695 (796)....... 2,345 (1,064) I W
Drawing above for illustration purposes only, based on standard open
power 480 volt generator. Lengths may vary with other voltages.

*Po Not Use for Installation Design

DISTRIBUTED BY:

Materials and specifications subject to change without notice.
© MTU DD Power Generation. A Tognum Group Gompany.
100 Power Drive, Mankato, MN 56001

Phone: 800-325-5450

www.miuddpowergeneration.com
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GENERATOR TRANSFER SWITCH CONTROL PANEL

STANDARD FEATURES

Motor load transfer controls (inphase monitor) to keep motors operating during
transfer.

Pre-transfer & post-transfer load disconnect contacts for signaling motor starters,
elevators, VFDs and other selected loads.

Standard Engine Exerciser for weekly automatic testing of engine generator set with
or without load.

Selectable control switches for voltage, frequency, time delay settings & additional
controi features.

Switch position lights, source availability lights, test switch and time delay bypass
switch.



18,

TIME DELAYS ﬁ

e Adjustable time delay to over ride momentary normal source outages to delay all
transfer switch and engine-starting signals. ‘

¢ Transfer to emergency time delay. Adjustable from0to 5 1minutes for controlled timing
of joad transfer to emergency.

o Retransfer to normal fime delay. Adjustable to 30 minutes.
e Five-minute unloaded running time delay for emergency engine generator cool down.

e Four-second time delay to override momentary to ignore rnomentary voltage and
frequency transients during initial genset loading.

VOLTAGE & FREQUENCY SENSING

e Adjustable three-phase, close differential voltage 'sénsing on normé! source. -

¢ Normal source pickup voltage is adjustable to 95% of nominal; drop-out is adjustable
from 70 to 90% of nominal.

o Freguency sensing on emergency source. Plckup at 95% and dropout at 85% of
nominal,

STANDARD CONTROL CONTAGTS

o Switch position indicating contacts (rated 10 amps 250VAC, 32VDC). (1) for Normal
position, (1) for Emergency position.

o Gold plated engine start contacts (rated 5 amps 28VDC o;lr 120VAQ).
REMOTE CONTROL FEATURES

o Remote test switch. .r

8 Remote contact for test or for peak shaving applications. aj:ircuit will be automatically
bypassed if emergency source fails.

o Inhibit transfer to emergency.

e Remote time delay bypass switch.
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Accessory 11| for ASUB" Series 300
installation Automatic Transfer Switches

The Accessory 11BG module includes a programmable
engine exerciser and source availability contacts. It can be
added to Series 300 Automatic Transfer Switches that have
Group 1 Controllers. If an existing exerciser (Ace. 11CD)is
already installed, the old exerciser must be disconnected.

The Accessory 11BG module mounts directly behind the
operator interface. The module connects to the operator
interface and to the Group 1 controller.

Kit K629830 includes fhe Acc, 11BG module, mounting
hardware, and all necessary wiring,

Tools required: 1/4” and 5/16” put drivers
small blade screwdriver

4 DANGER

ELECTROCUTION ~ FLASH HAZARD
Do not work on the transfer switch until
both the utility and generator are off.
Turn OFF both circuit breakers.

FE

Figure 1. Accessory 118G Module

Module Installation

1. With all power OFFE, open the enclosure door. Locate
the operator interface (membrane controls) mounted
on the inside of the enclosure door. Use a 5/16”
nutdriver to remove (connterclockwise) the four hex
nuts from the corners of the operator interface. Do not
remove the operator interface board.

2. Install (clockwise) four standoffs (from the kit) onto
the four studs and tighten them with a 1/4” nutdriver.
3. Install the Acc. 11BG moduie on top of the operator
interface so that four standoffs fit through the corner
holes. Then install (clockwise) four 6-32 hex nuts (from

Figure 2. Operator interface board (back'view)

the kit) to secure the assembly. Tighten the nuis. ' original mounting of
operator interface
Connecting the Module @—. remove nut
"~
1. 'With all power OFF, locate the two ribbon cables
o . . operator
and note direction and orientation of each cable. | ioriace

2. First, unplug the ribbon cable (coming from the  board
Controller) from the operator interface (J3 lower
right side) and reconnect it (same orientation) to stud
the Acc. 11BG module (J1 lower right side).

3. Second, connect the new ribbon cable (coming
from the Acc. 11BG module upper right side) fo
the operator interface (J3 lower right side) with
the same orientation as the original cable that

was moved.

4. Third, strip the insulation from both cnds of the #16 00 |00 poard
gauge white wire (from the kit). Connect this prepared standoff added for
wire between Acc. 11BG module terminal 9 (right side) Acc. 11BG Module

1 troller termi .
and the Group 1 Controller terminal 4 (bottom left) Figure 3. Acc. 11BG mounting hardware and wiring.

A e, i
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Figure 4. Accessory 11BG module (mounted behind operator interface and connected to the controller)
-includes source availability signal contacts and a programmable engine exerciser.

Source Availability Signal Contacts

The module provides one Form C contact each for the
normal and emergency sources to signal the acceptability of
the source as sensed by the controller. The signal contacts
operate in conjunction with the Source Available lights on
the operator interface. Field wiring terminals are provided
as shown in Figure 5 and the wiring diagram.

Contact ratings:
2 amps @ 30 Vdc, 0.5 amp. @ 125 Vac resistive

1186

SIe s
*

:
l

1
r‘ﬂll 'F?

g

ND
WML RHARE

COMMON

NG
NORUAL NOT MANABLE

ND
ENERGENGY REARANE

COMMON
NC

L Pt

el

TED OX INSIDE (F DOOR HEHINDG OFERATOR INTERFACE
ON "ENGINE EXERCISER™ MODULE

SOURCE
AVAILABILITY SIGNALS

(2 S 3 128 i, EBEIRY
VBM.E— REDSETIVE)]

Figure 5. Source availability signal contacts.

Programmable Engine Exerciser

The module includes a programmable engine exerciser that
provides for weekly or biweekly operation. This optional
exercise timer may have to be turned on (enabled) by
setting the S1 DIP switch actuator 7 to off, and S2 DIP
switch actuator 5 to off. A backup battery in the controller
(sce the Operator’s Manual, Sections 4 and 5) must be
turned on to maintain the settings and to allow
programming with the normal and emergency power
turned off.

The programmable engine exerciser incorporates a 7 day or
14 day time base. Proper controller settings must be made
to determine whether or not the test will be done with or
without load transfer (81 DIP switch actuator 8).

See next page for instructions on setting the timer.

DIP Switch Seitings
p al
Enabled 7off |&
Opt, Timer | Actuator
Disabled 7off (i
Exercise
without Acgt.;af;or i
Load
Exercise
o ) -l
Load

Shaded DIP switches are standard factory settings.

LY W A Y el )



How to Set Optional Programmable Engine Exerciser (part of Acc. 11BG module21
./ DANGER.

Hazardous voltage capable of causing shock

burns, or death is used in this transfer switch.
Deenergize both Normal & Emergency power
sources before programming the exerciser.

Navigating the Menu
Use the UP and DOWN arrow keys to move through the

displays.
r_

Fast/Slow Adjust

Daylight Saving

Time Adjust

Date

P v

Time

t v

Run Time

b v

Start Time

P 3

Engine Exerciser

|t

Changing the Parameters

Use the UP and DOWN arrow keys to move though the
displays to the parameter to be changed. Push the ENTER
key to start the editing process. The first parameter will
flash. Use the UP and DOWN arrow keys to adjust the
parameter to the desiredvalue and press the ENTER key to
save the value, The next parameter will now flash. Repeat
the process until each parameter is properly configured.

Engine Exerciser Display

The Engine Exerciser Display shows the status of the
engine exerciser. When the unit is shipped from the factory
the programmable engine exerciser is “Disabled” and must
be set to “Enabled” by the customer. When the engine
exerciser is rumning, this display will count down the
remaining time until the end of the exercise period.

Start Time Display

The Start Time Display shows the engine exerciser start
time. There are four parameters that determine the start
time:
weekly ("Every”) or bi-weekly ("Alt") operation
day of week ("Sun” through “Sat")
start hour (O through 23)
start minutes (0 through 59)

For example, if the user wants the exerciser to run every
other Saturday at 3 PM, the proper configuration wouid be:
“Adt Sat @ 15:00"

NOTE: When choosing bi-weekly operation, the exerciser

will always run on the week designated “(1)” on the date
display.

Run Time Display

The Run Time Display shows the run time for the engine
exerciser. The defanit setting from the factory is 30
minutes.

Time Display
The Time Display shows the present system time. The
format is “hoursiminutes:seconds”.
NOTE: During total power outages, power to the accessory
is maintained by a battery in the Controller (see page 4-2 of
Operator’s Manual). Be sure that the 9-volt alkaline

battery is fresh and enabled (jumper in ON position) so that
the time and date settings are not lost.

Date Display

The Date Display shows the present system date. The
format is “day of week (week) month/day of month/year”.

NOTE: Week 1s either week 1 or week 2. This is used in
conjunction with the bi-weekly timer.

Daylight Savings Time Adjust Display
This display shows whether the automatic daylight saving
time adjustment is active. The factory default is “NO”, If
enabled, the unit will automatically adjust for daylight

saving time at 2 AM on the first Sunday of Apriland the last
Sunday of October.

Fast / Slow Adjust Display

This display shows the automatic fast/slow adjusiment
value. The factory default is (. This feature can be used to
trim a clock that runs fast or slow, For example, if your clock
runs 10 seconds slow per week, change the fast/slow adjust
value to “+10” and the unit will automatically add 10
seconds to the clock every week.

NOTE: Adjustments are made Sunday morning at 2 AM. If
you want your exerciser period fo start at 2 AM on Sunday,
you cannot use this feature and the adjustinent must be set
to 0.

P K S R S,y s . B
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Programmable Engine Exerciser Settings

Fill in your settings for future reference

Date exerciser was set

R T W I T T LT N Y



AF24-SR US
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e 23
BELIMO

Proportional Damper Actuator, Spring Return Fail-Safe, 24 V for 2 to 10 VDC and 4 to 20 mA Control Signal.

Output Signal of 2 to 10 VDC for Position indication

LISTED
2405
TEMP,IND &
HEGS, EQUIP.

Technical Data AF24-85R US

24 VAC  20% 50/60 Hz
24 VDC + 10%

Power supply

Power consumption running; 6 W; holding: 2W

“-ansformer sizing 10 VA (class 2 power source)

3 it, 18 GA appliance cable
1/2" conduit connector

wiectrical connection

Overload protection  electronic throughout 0 to 85° rotation

Operatingrange Y  2t010VDC, 41020 mA

Input impedance 100 k2 (0.1 mA), 5000
Feedback output U -2 10 10 VDG {max. 0.5 mA} for 95°
Angle of rotation mechanically limited to 95°
Torgue 133 in-Ib {15 Nm] constant

Direction; of rofation  spring: reversible with owfcow mounting

motor: reversible with built-in switch

Paosition indication visual indicator, 0° to 95° (0® is spring

return position}

Manual override 3mm hex crank (shipped w/actuator)

Running time 150 sec. constant, independent of load,
spring return < 20 sec
Humidity 5 o 95% RH non-condensing

Ambient temperature -22°F to +122°F [-30°C to +50°C]

Storage femperature -40°F fo +176°F [-40°C to +80°C]

Housing NEMA type 2/ IP54

Housing material zinc coated mefal

Agency listings UL 873 listed, CSA C22.2 No. 24 certified

ise level max, 45 dB {A)
Servicing maintenance free
Quality standard IS0 80M
Weight

6.0 Ibs (2.7 kg)

Torgue min. 133 in-ib, for control of air dampers

Application

For proportional modulation of dampers in HVAC systems.
Actuator sizing should be done in accordance with the damper
manufacturer's specifications.

The actuator is mounied directly to a damper shaft up fo 1.05"
in diameter by means of its universal clamp. A crankarm and
several mounting brackets are available for applications where
the actuator cannot be direct coupled fo the damper shaft.

The actuator operates in response to a 2 to 10 VDC, with the
addition of a 5000 resistor, a 4 fo 20 mA control input from an
electronic controfler or positioner. A 2 fo 10 VDC feedback
signal is provided for position indication or master-slave appli-
cations.

Operation

The AF series aciuators provide frue spring return operation for
refiable fail-safe application and positive close-off on air tight
dampers. The spring retumn system provides constant torgue to
the damper with, and without, power appiied to the aciuator.

The AF series provides 95° of rotation and is provided with a
graduated position indicator showing 0 1o 85°. The AF has a
unique manual positioning mechanism which allows the set-
ting of any damper position within its 95° of rotation. The
actuator is shipped at +5° position (5° from full fail-safe) fo
provide automatic compression against damper gaskets for
fight shut-off. When power is applied, the manual mechanism
is released and the actuator drives toward the full {ail-safe
posifion, The actuator will memorize the angle where it stops
rotating and use this point for its zero position for its normal
conirol operations. The manual override can also be released
physically by the use of a crank supplied with the actuator.

The AF uses a brushless DC motor which is confrolled by an
Application Specific Integrated Circuit (ASIC) and a micro-
processor, The microprocessor provides the intelligence to the
ASIC to provide a constant rotation rate and fo know the actu-
ator's exact zero position. The ASIC monitors and contiols
the brushless DC motor’s rotation and provides a digital rota-
tion sensing funclion to prevent damage to the actuator in a
stall condifion. The actuator may be stalled anywhere in ifs
normal rotation without the need of mechanical end switches.

Dimensions [All numbers in brackets are in millimeters ]

Kd-2 US (supplied)

) 12" Centerad E :
(Defaul) =iy . ]
&3 | |
3/4" Centered i)
{Field Selatiabin) I%

1.05" Centered
{Field Selecizble)

Kd-1 U {optional)

4o 105"
@ Adiustable

K4 US {eptonal)

0y T w
Adiustable

Do
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AF24-SR US

Proportional Damper Actuator, Spring Return Fail-Safe, 24 V for 2 to 10 VDC and 4 to 20 mA Control Signal.

Accessories

AV 10-18 Shaft extension

IND-AF2  Damper position indicator

K4 Us Universal clamp for 3/8” to 3/4" shafts

K4-1 US  Universal clamp for up to 1.05" dia jackshafis
Ka-H Universal clamp for hexshafts 3/8" to 5/8”

KH-AF Crankarm for up to 3/4" round shaft (Series 2)
KM-AF-1  Crankarm for up to 1.05” jackshaft (Series 2)
KH-AFV  V-bolt kit for KH-AF and KH-AF-1

Tool-08  8mm and 10 mm wrench

S3GA24  Min. andfor man. positioner in NEMA 4 housing
SGF24  Min. and/or man. positioner for flush pane! mounting
Z26-R0O1 5000 resistor for 4 to 20 mA control signal

ZG-HTR  Themostat/Heater Kit
ZDB-AF2 Angle of rotafion limiter

ZG-100"  Universal mounting bracket

ZG-101  Universal mounting bracket

ZG-102  Multiple actuator mounting bracket

ZG-103  Universal mounting bracket

Z(3-104  Universal mounting bracket

ZG-106  Mounting bracket for Honeywell® Mod IV replace-
ment or hew crankarm type installations

Z2G-107  Mounting bracket for Honeywell® Mod #l or Johnson®
Series 100 replacement or new crankarm type
installations

ZG-108  Mounting bracket for Barber Colman® MA 3..44..,

Honeywell* Mod ill or IV or Johnson® Series 100
replacement or new crankarm type instaliations
ZG-AF US Crankarm adaptor kit for AFINF
ZG-AF108 Crankarm adaptor kit for AF/NF

Z8-100  Weather shield (metal)

Z8-150  Weather shield {polycarbonate)
Z8-260  Explosion-proof housing
Z5-300  NEMA 4X housing

Mote: Whan using AFZ4-SR UB sotuaiors, only use
accessories listed on this pags.

Wiring Diagrams

Output Signal of 2 to 10 VDC for Position Indication

AF24-8R US Typical Specification

Spring refurn control damper actuators shall be direct coupled
type which require no crankarm and linkage and be capable -
of direct mounting to a jackshaft up to a 1.05” diameter. The
actuator must provide proportional damper controf in response
to a 2 to 10 VDC or, with the addition of a 5000 resistor, a 4
to 20 mA control input from an electronic controlier or posi-
tioner. The aciuators must be designed so that they may be
used for either clockwise or counterclockwise fall-safe opera-
tion. - Actuators shall have control direction of rotafion switch
accessible on ifs cover. Actuators shall use a brushiess DC
motor controlled by a microprocessor and be protected from
overload at all angles of rotation. Run fime shall be constant,
and independent of torque. A 2 to 10 VDC feedback signal shall
be provided for position feedback or master-slave applications.
Actuators shall be UL fisted and CSA certified, have a § year
warranty, and be manufactured under ISO 8001 intemationat
Qualily Control Standards. Actuators shall be as manufactured
by Belimo.

wott

A 24 VAC Transformer
Line |+H4 Common
Voits [-+H2 + Hot A
i

3 Yinput, 2to 10V
Control Signal (~)

2to10vDc (8} i

5 U Output zte 0¥

AF24SRUS /\

& Provide overload protection and disconnect as required.

& Actuators may be connected in parallel. Power con-
sumption and input impedance must be observed.

A Actuator may also be powered by 24 VDC.

WisY

A 24 VAC Transformer
Line ’wﬂ“"ml':- 1 Common
Volts I4H2 + Hot
4t020mA ) —ISOO
Control Signal (+) 7y #1413 Yinput, 210 tov
2t016VDC  {-)==
Feedback Signal (#) —————{-t4{5 U Output 210 1ov

A AF24SRUS A\

A Provide overload protection and disconnect as required.

A Actuators may be connected in parallel. Power con-
sumption and input impedance must be observed.

A Actuator may also be powered by 24 VDC.

The Z{3-R01 5000 resistor converts the 4 to 20 mA
control signal fo 2 to 10 VDC.

A Only connect common fo neg. () leg of control circuits




120741 - Subiject to change. © Belimo Alrcortrols (USA), Inc.

"

&

| : - 25
BELIMO Instaliation Instructions

Mechanical Instaliation

Determining Torque Loading and Actuator Sizing
Damper torque loadings, used in selecting the correct size actua- 70 1
for, should be provided by the damper manufacturer. If this .
information is not available, the following general selection Torque Loading
guidelines can be used. &0 Chart
Damper Type Torque Loading _
Opposed blade, without edge seals, 3 in-lb/sg. ft. & 50
for non-tight close-off applications 2
Parallel blade, without edge seals, 4 in-bfsq. ft. g 40
for non-tight close-off applications <
Opposed blade, with edge seals, 5 inbfsq. ft. 2 30
for tight close-off applications E
Paraliel blade, with edge seals, 7 in-lb/sq. . 8 20
for fight close-off applications
10
The above torque loadings will work for most applications under
2 in. w.g. stafic pressure or 1000 FPM face velocity. For appli- o
cations between this criteria and 3 in. w.g. or 2500 FPM, the 2 4 I N 10
torque loading should be increased by a muitiplier of 1.5. If the 3 5 7 9 -
ﬁggi:;a[:‘ls;tﬁ ;?;l:;of?; fggher criteria up to 4 in. w.g. or 3000 FPM, Torque Loading (in-1b/ sq. ft.)

General Information

Belimo actuators should be mounted indoots in a dry, relatively clean environment free from corrosive fumes. If the actuator is fo
he mounted outdoors, a protective enclosure must be used fo shield the actuator.

For new construction work, order dampers with extended shafts. insfruct the installing confracior fo allow space for mounting and
service of the Belimo actuator on the shaft. The damper shaft must extend at least 3 1/2” from the duct. I the shaft exiends less than
3-1/2" or if an abstruction blocks access, the shaft can be extended with the AV 10-18 shaft extension accessery or the actuator may be
mounted in its short shaft configuration.

Mechanical Operation

The actuator is mounted directly to a damper shaft up to 1.05” in diameter by means of its universal clamp. A crankarm and sever-
al mounting brackets are available for applications where the actuator cannot be direct coupled to the damper shaft. The AF series
actuators provide frue spring return operation for reliable fail-safe application and positive close-off on air fight dampers. The spring
return system provides constant forque to the damper with, and without, power applied to the actuator. The AF...-§ versions are
provided with 2 built-in auxiliary switches. These SPDT switches are provided for safety interfacing or signaling, for example, for fan
start-up. The switching function at the fail-safe position is fixed at +5°, the other switch function is adjustable between +25 to +85°.

Automatic Airtight Dampers/Manual Override

The AF series provides 85° of rotation and is provided with a graduated position indicator showing 0° to 95°. The AF has a unique
manual positioning mechanism which allows the sefting of any damper position within its 85° of rotation, A pre-tensioned spring
automatically tightens damper when power is applied to the actuator, compensating for damper sea! deterioration. The actuator is
shipped at +5° {5° from fult fail-safe) to provide automatic compression against damper gaskets for tight shut-off. When power is
applied, the manual mechanism is released and the actuator drives toward the full fail-safe position.

Standard Mounting

Note:The AF.,.serles actuator is shipped with the manual 1. Manually move the damper fo the fail-safe position (usually
override adjusted for a +5° position at the universal clamp closed). If the shaft rotated counterclockwise ( F\), this
(not at full fail-safe, 0° ). This allows for automatic compres- is a CCW installation. if the shaft rotated clockwise ( Yy,
sion of damper blade seals when the actuator Is in use, pro- this is a CW installation. In a COW installation, the actuator
viding tight shut-off. This assumes that the damper is fo have side marked "CCW" faces out, while in a CW instaliation,
tight shut-off at the fail-safe position. If tight close-off is the side marked “CW" faces oul. Al other steps are ident-
desired at the opposite direction from fail-safe, the manual cal.

ovetride should be released so the acluator can go to the full 2. The actuator is usually shipped with the universal clamp

fail-safe position. See the manual override insiructions. mounted {o the "CCW’ side of the actuator. To test for



installation Instructions

Mechanical Instaillation

adequate shaft length, slide the actuator over the shaft
with the side marked “CCW’ (or the "CW side if this is the
side with the clamp). If the shaft extends at least 1/8"
through the clamp, mount the actuator as follows, If not,
go to the Short Shaft Installation section.

au
30
il . :n‘
20 Correct clamp mounting
10 osition if actuator is at
il fail-safe.

wh
o

il * * Y.
)
B Correct pointer mounting b |
paosition ¥ actuator is at 20
o full Fait-safe. ” .

Cotrect pointer moynting

— B
n position when actuator is '30
' at 5° preload. ? .
20 20
10 Sy, & Q 0
[
20 Correct pointer mounting
osition if actuator is at
20' it fail-safe. .zo
1’ o s ;.ﬁ
[
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Lock the clamp to the actuator using the retaining clip.
Verify that the damper is sfill in its full fail-safe position.
Slide the actuator over the shaft,

Position the actuator in the desired location,

Tighten the two nuts on the clamp using a 10mm wrench
or socket using 6-8 fi-lb of torque.

Slip the stud of the anti rotation strap inio the slot at the
base of the actuator. The siud should be positioned
approximately 1/16 of an inch from the closed end of the
slot. Bend the sfrap as needed fo reach the duct. Attach
the strap to the duct with #8 self fapping screws.

Short Shaft installation
if the shaft extends at least 3/4” from the duct, follow these
steps: '

1.

& Nompbw N

Determine the best arientation for the universa! clamp on
the back of the actuator. The best location would be where
you have the easiest access to the V bolt nuts on the
clamp. ‘

Engage the clamp to the actuator as close as possible to
the determined locatfion,

Lock the clamp in place using the remaining retainer clip.
Verify that the damper is still in its full fail-safe position.
Slide the actuator over the shait.

Position the actuator in the desired iocation.

Tighten the two nuts on the clamp using a 10mm wrench
or socket using 6-8 fi-ib of torque. :
Slip the stud of the anti-rotation strap into the slot at the
base of the actuator, The stud should be positioned
approximately 1/16 of an inch from the closed end of the
slot. Bend the strap as needed to reach the duct. Attach
the strap to the duct with #8 self tapping screws,

If damper position indication is required, use the optional
IND-AF2 pointer. See Fig. A.

Jackshaft Installation

The AF... series actuator is designed for use with jackshafts
up fo 1.05" in diameter. in most applications, the AF actuator
may be mounted in the same manner as a standard damper
shaft applicafion. if more torque is required than one AF actu-
ator can provide, a second AF actuator may be mounted to
the jackshafi using the ZG-102 multiple actuator mounting
bracket, See wiring guide for wiring details.

Fig. A Universal Clamp and IND-AF2 Pointer (optional)
positions indicating fail-safe and pre-load setitings

3.

If the clamp is not on the correct side as determined in step
#1, re-mount the clamp as follows. If it is on the correct
side, proceed to step #5. Look at the universal clamp. If
you are mounting the actuator with the “CCW’ side out,
position the clamp so that the pointer section of the fab is
pointing to 0° (see Fig. C} and the spline pattern of the
clamp mates with spline of the actuator. Siip the clamp
aver the spline. (Use the same procedure if the "CW side is
Jut.) If your application requires a mechanical minimum
pasition, read the Rofation Limiting, Mechanical Minimum
Damper Position section. i

. |AF actuators which may be
used on one shaft;

Max
Quantity

Model Per Shaft
AF24 (-S) Us
AF120 (-S) US 4
AF230 (-8) US

Mounting:
AF24-8R US 4 If the actuators are mounted on
AFZA-MFT(-S)US 4 the opposed ends of the shaft,

the actuator direction must be

selected carefully. Usually, the
direction of rotation is reversed.

J20741 - Subject to change. © Belimo Aircontrols {USA), ine.
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Quick-Mount Visual Insiructions for Mechanical instaliation

Peansions (Al numbers in brackets are in millimeters.)

BELIMO

min. 34"
20
L —_—
% L ‘ i
4 \
IND-AF2 Pesitdlon indicator
{oplinnal)
e e e SER
-

Cw

e

ND-AF2 Position indieator
{opYional)

T e —e

QUICK-MOUNT VISUAL INSTRUCTIONS

1 Rotate the damper fo its fail-safe position. if the shaft
states counterclockwise, mount the "CCW" side of the actu-
ator out. If it rotates clockwise, mount the actuator with the
“CW side out.

2. If the universal clamp is not en the correct side of the actua-
tor mave it to the conrrect side.

3. Slide the actuator onto the shaft and tighten the nuts on the
V-bolt with a 10mm wrench fo 6-8 fi-lb of torgue.

4, Slide the anfi-rotation strap under the actuator so that it
engages the slot at the base of the actuator. Secure the
strap o the duct work with #8 self-tapping screws,

NOTE: Read the "Standard Mounting” instructions, on the next

nane for more detafied informatinon,

27
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Multiple Actuator Mounting

if more torque is required than one AF actuator can provide, a

second AF actuator may be mounted to the shaft using the

ZG-102 mutfiple mounting bracket.

Notes: The manual positioning machanism cannot be used in
mutltiple actuator applications.

Special Wiring and Additional Information: See wiring guide

Rotation Limitation

The angle of rotation limiter, ZDB-AF2, is used in conjunction
with the tab on the universal clamp or IND-AF2 position indicator
which comes with the ZDB-AF2. In order to function properly,
the clamp or indicator must be mounted correctly. See Fig. A.

The ZDB-AF2 may not work in certain mounfing orientations
using the ZG-108 or ZG-107 mounting brackets. it will not work
with the ZG-108 mounting bracket. Limiting the damper rotafion
must be accomplished by adjusting the crankarm linkage.

The ZDB-AF2 may be used in 2 ways to conirol the rotationat
output of the AF series actuator. One use is in the application
where a damper has a designed rotation less than 90°. An
example would be a 45° or 60° rotating damper. The other
application would be to sat a minimum damper position which
can be easily set or changed without having to remove the
actuator from the damper.

Damper Rotation Limiting

1. Determine the amount of damper rotation required.

2. Locate the Angle of Rotation Limiter ZDB-AF2) on the
actuator so that its edge lines up with the degree grad-
uation on the actuator face which corresponds with the
required rotation. See Fig. C.

. 28
instaliation Instructions .

Mechanical installation

8. Fasten the limiter fo the actuator using the self fapping
screw provided.

7. Test the damper rotation either manually with the man-
ual crank or apply power and if required, a conirol sig-
nal. Re-adjust if necessary.

Mechanical Minimum Damper Position

In order to use this procedure, the actuator must be mount-

ed for short shaft mounting. See pages 8 & 10.

1. Position the damper fo its minimum position by using
the manual crank or by providing the appropriate con-
trot signal to the AF24... modulating type actuator.

2. Place the indicator on to the actuator spline in the
approximate position shown in Fig. D. Fasten it with
the retaining clip. Note that the mounting orientation is
different than the mounting used for Damper Rotation
Limiting.

Fig. D

Secure angle-of-

Screw secured at rotation imiter

these cross hairs

Angle of rolation
is now set at 40°,

Fig. C ZDB-AF2 Securing the Angle of Rotation Limiter

3. Find the appropriate cross-hair location through the
slot of the limiter. This is the screw mourding focation.

4. Pierce through the label material fo aliow easy fasten-
ing of the retaining screw.

5. Position the limiter back o the desired position, mak-
ing sure the locating “teeth” on the limiter are engaged
into the locating holes on the actuator.

Fig. E

3. Place the ZDB-AF2 rotafion limiter on the actuator so
that it either makes contact with, or is as close as pos-
sible to, the edge of the indicator. See Fig. E. Make
sure that the locating teeth are engaged into the locat-
ing holes on the actuator. If all of the mounting teeth
do not align with the holes, the mounting focation of
the indicator to the spline may have to be moved. The
limiter would then be remounted {o get the best posi-
tion match of both parts.

4. Find the cross-hair location through the slot of the lim-
iter. This is the screw mounting location.

5. Pierce through the label material fo aliow easy fasten-
ing of the retaining screw.

6. Fasten the limiter to the actuator using the self tapping
screw provided.

7. Test the damper operation either manually with the
manual crank or apply power and i required, a control
signal. Re-adjust if necessary.




Instaflation Instructions

™15 method should not be used for outside air damper appli-
.ons, The damper will never go to the {ull close-off posifion.
s may cause coils to freeze or other system probiems. The
5F24-SR {-8) LS wired o either the SGA24 or SGF24 can bhe
1sed for minimum position setting and still provide full close-off,

Vianual Override
The AF series actuators can be manually positioned o ease

BELIMO

Auxiliary Switches

The AF series actuators may be ordered with 2 built-in SPDT
auxiliary switches used for safety interfacing or signalling, for
example, for fan stari-up. The swifch position near the fail-safe
position is fixed at 5°. The other is adjustable between 25 and
85° of rofation. The crank, supplied with the actuator, or a 3mm
aflen wrench is used fo adjust the switching position.

nstallation or for emergency positioning. Switch Rating
s Voltage Resistive Load inductive Load
? . i 120 VAC T7A 5A
& 250 VAC 7A 2.5A

i

Winding the Locking the uUntocking the
damptr actisator damper actuator damper actuator
- ingserf crank handle - rotate crank handle {2 oplions)
- turn handle in direg- 1/2 turn in the dirge- - rotate crank handle
tion of arrow tion shown by the 114 tum in the direction

shown by the
“unlocked” icon.

- remote control by sup-
plying power fo the
unit for = than 3 seg,

“locked” icosm.

1. The manual override will only work if no power is available
to the actuator.

? insert the manuet crank (shipped with the actuator) into
the hexagan hole located on either side of the actuator. An
lustration, located on the label, shows the location.

3. Tumn the crank in the direction shown on the label (clock-
wise on the “CW" side, counterclockwise on the “CCW"
side). It will take approximately 19 revolutions to rotate
the full 95° of rotation.

4. To lock the actuatar in the required position, rotate the
crank guickly in the opposite direction, 1/2 of a revolution, The
“lock closed” icon on the label shows the comrect direction.

5. The manual override may be disengaged in 2 ways.

- Rotate the crank about a 1/4 revolution in the same
direction as the initial winding. The “lock open” icon
shows the correct direction.

- Apply power fo wire 1 and 2. The actuator will automati-
cally disengage the override function and will go to the
“on” position in.the case of the on-off versions. Or, in the
case of the proportional versions, go fo the 0 signal posi-
tion and then go fo the position corresponding to the
conirol signal. The actuator will now work normatly.

Testing the installation Without Power

The actuator/damper installation may be {ested without power
at the actuator. Refer fo the manual positioning section of the
instructions. Move the damper to ifs full non-fail-safe posifion
using the manual crank. Disengage the manual position
mechanism and have the damper go fo full fail-safe position.
Correct any mechanical problems and refest.

Two methods may be used {o adjust the switching point of the
adjustable switch.

Method’l See Fig. F
The actuator must be in its fail-safe position.

2. Insert the crank into the hexagon shaped hole located in
the center of the adjustable switch pointer.

3. Rotate the crank until the switch pointer is at the desired
switch point in degrees ag shown.

Method 2 - See Fig. G

1. Position the damper fo the point at which you want the
switch to acfivate, This may be done by using the manual
override or by providing the appropriate proportiional sig-
nal to AF24... modulating type actuator. The position of
the switch pointer is not important during this step,

2. Insert the crank info the hexagon shaped hole located in
the center of the adjustable switch pointer,

3. Rotate the switch pointer to just past the switch peint indi-
cating arrow as shown.

Factory setting 85°

Rotate with
crank handle

Actuator
after locking

Switch does

Switch operates not operate

J20741 - Subject to change. © Belimo Aircontrols (USA), Inc.
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Non-direct Mounting Methods

a0
Installation Instructions .

Dimensions (All numbers in brackets are in millimaters.)

5 [{27]

2ime 1O LT i
i3 “f& { ),
R 2, u) H
L5 ‘?@ 5HE"
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ot (25 wbrt ZPRD" [47]mdnrt 141167 43]

KH-AF Crankarm Inciuding Retaining Ring. Caution: the
retaining clip supplied with the clamp is nof used to mount the
KH-AF crankarm.

The KH-AF (-1) crankarm is used in non-direct coupled
mounting applications. The KH-AF (-1) may also be used to
simultaneously direct couple fo a damper shaft and provide an
additional crank arm connection to a second damper. The
KH-AFV V-bolt kit must be used for this non-direct application
(see illustration below),

Two sizes are available: .
KH-AF  For round shafts up to 3/4” or square shafis up to 5/8”
KH-AF-1 For jackshafis up to 1.05”

KH-AFV V-bolt kit for KH-AF(-1) crankarm

Note: KH-AF {-1} crankarms cannot be used on
AF Series 1 actuators.

. KH-AF (1)

crankarm

o with KH-AFY
Vebiolt kit

® KH-8

/ crankamm

KH-AF non-direct mounting with ZG-108 mounting bracket

Multipie dampers direct coupled to one actuator with
linkage to operate the other damper.



Startup and Checkout

Instructions For AF24-SR US and AF24-MFT US + P-100...

2 T4-8R US and AF24-MFT US + P-100... Electrical Check-out Procedure

31
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Gives Expected Does Not Give
Response Expected Response
Step Procedure Expected Response Go To Step. 0 To Stop...
1. Control signal is applied to actuator. | Actuator will move to its “Control |  Actuator operates No response at all
Signal” position. properly Step 2.
Step 7. Operation is
reversed
Step 3.

Does not drive
toward "Control
Signal Position"

Step 4.

2, Check power wiring. Correct any Power supply rating should be > | Power wiring correct- Power wiring

problems. See Note 1. the total power requirement of ed, actuator beging corrected, actuator
the actuator(s). Minimum volt- fo drive still does not drive
age of 19.2 VAC or 21.8 VDC, Step 1. Step 4.

3. Turn reversing switch to the correct Actuator will move fo its “Cenfrol | Acluator operates Does not drive
posifion. Make sure the switch is Signal" position. properly toward “Control
turned all the way left or righd. Step 7. Signal Position”

Step 4.

4. | Make sure the contro! signal positive | Drives to “Confrol Signal” Actualor operates Step 5.
{+) is connected to Wire No 3 and posifion. properly
control signal negative {-) is connect- Step 7.
ed to wire No. 1. Most conirol prob-
lems are caused by reversing these
two wires. Verify that the reversing
switch is all the way CCW or CW.

5. | Check input signal with a digital volt Input voltage or current should Controlfer output Reprogram, adjust
meter (DVM). Make sure the input be +1% of what controller's (actuator inpuf) is repair or replace
is within the range of the acluator. adjustment or programming correct. Input controller as needed
For AF24-SR US this is 2 to 10 VDC | indicate. Polarity Correct Step 1.
or 4 to 20 mA. Step 6.

Note: The input signal must be
above the 2 VDC or 4 mA fo have
the actuator move.

7. Check damper lorque requirement. Torque requirement is < actua- Defective Actuator. | Recalculate actuator

tor's minimum forque. Replace Actuator - requirement and
See Note 2. correct installation.

8. | Actuator works properly. Test
controller by following controller
manufacturer's instructions.

Note 1 Check that the transformer(s) are sized properly.

+ If a common fransformer is used, make sure that polarity is observed on the secondary. This means connect afl No, 1
wires to one leg of the transformer and all No. 2 wires to the other leg of the transformer.
» If multiple transformers are used with one controf signal, make sure ali No. 1 wires are fied together and tied te control

signal negative ().

+ Confroliers and actuators must have separate 24 VACNDC power sources.
22 [ffailure occurs within 5 years from original installation date, notify Belimo and give detalls of the application.

J20741 - Subject to change. © Bzlimo Aircontrols (USA}, Inc.
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REQ No, DCH09028

STATE OF WEST VIRGINIA
Purchasing Division

PURCHASING AFFIDAVIT

VENDOR OWING A DEBT TO THE STATE:

West Virginia Code §5A-3-10a provides that: No contract or renewal of any contract may be awarded by the
state or any of its political subdivisions to any vendor or prospective vendor when the vendor or prospective
vendor or a related party to the vendor or prospective vendor is a debtor and the debt owed is an amount
greater than one thousand dollars in the aggregate.

PUBLIC IMPROVEMENT CONTRACTS & DRUG-FREE WORKPLACE ACT: :

West Virginia Code §21-1D-5 provides that: Any solicitation for a public improvement construction contract
shall require each vendor that submits a bid for the work to submit at the same time an affidavit that the vendor
has a written plan for a drug-free workplace policy in compliance with Article 1D, Chapter 21 of the West
Virginia Code. A public improvement construction contract may not be awarded to a vendor who does not
have a written plan for a drug-free workplace policy in compliance with Articie 1D, Chapter 21 of the West
Virginia Code and who has not submitted that plan fo the appropriate contracting authority in fimely fashion.
For a vendor who is a subcontractor, compliance with Section 5, Article 1D, Chapter 21 of the West Virginia
Code may take place before their work on the public improvement is begun.

ANTITRUST:

In submitting a bid to any agency for the state of West Virginia, the bidder offers and agrees that if the bid is
accepted the bidder will convey, sefl, assign or transfer to the state of West Virginia all rights, title and interest
in and to all causes of action it may now or hereafter acquire under the antitrust laws of the United States and
the state of West Virginia for price fixing and/or unreasonable restrainis of trade relating fo the particular
commodities or services purchased or acquired by the state of West Virginia. Such assignment shall be made
and become effective at the time the purchasing agency tenders the initial payment to the bidder.

| certify that this bid is made without prior understanding, agreement, or connection with any corporation, firm,
limited liability company, partnership or person or entity submitting a bid for the same materials, supplies,
equipment or services and is in all respects fair and without collusion or fraud. 1 further certify thatt am
authorized to sign the certification on behalf of the bidder or this bid.

LICENSING:

Vendors must be licensed and in good standing in accordance with any and all state and local laws and
requirements by any sfate or local agency of West Virginia, including, but not limited to, the West Virginia
Secretary of State’s Office, the West Virginia Tax Department, West Virginia Insurance Commission, or any
other state agencies or political subdivision. Furthermore, the vendor must provide all necessary releases to
obtain information to enable the Director or spending unit to verify that the vendor is licensed and in good
standing with the above entities.

CONFIDENTIALITY:

The vendor agrees that he or she will not disclose to anyone, directly or indirectly, any such personally
identifiable information or other confidential information gained from the agency, unless the individual who is
the subject of the information consents to the disclosure in writing or the disclosure is made pursuant to the
agency’s policies, procedures and rules. Vendors should visit www.state.wv.us/admin/purchase/privacy for
the Notice of Agency Confidentiality Policies.

Under penalty of law for faise swearing (West Virginia Code §61-5-3}, it is hereby certified that the vendor
acknowledges the information in this said affidavit and is in compliance with the requireprents as stated.

IQP‘{}A:?‘»‘( e, ég@ih/
. Date: /£, //>%{/ 05 |

Vendor's Name:

Authorized Signature:

Purchasing Afffdavit (Revisg



Agency

REQ.P.O#
BID BOND
KNOW ALL MEN BY THESE PRESENTS, That we, the undarsigned, Generator & Starter Repair, Inc.
of St. Albans . Wy , as Principal, and The Cincinnati Insurance Company
of Fairfield OH , & corporation organized and existing under the laws of the Slate of ___
o with its principal office in the City of Fairfield , as Surety, are held and firmly bound unto the State
of West Virginia, as Obligee, in the penal sum ofFive Percent of Amount Bid (3 5% ) for the payment of which,

well and truly to be made, we jointly and severally bind ourselves, our heirs, administrators, executors, successors and assigns,

The Condition of the above obligation is such that whareas the Principal has submitted to the Purchasing Section of the
Department of Administration a certain bid or proposal, attached herelo and made a part hereof, {o enter into a contract In writing for
Installation of Back-up Power Generator, Division of Culture & Histroy Grave Creek Archeology Complex, 801
Jefferson Avenue, Moundsville, WV 26041 - According to Plans and Specifications

NOW THEREFORE,

{a) If said bid shalf be rejected, or

(b} If said bid shall be accepted and the Principal shalt enter info a contract in accordance with the bid or proposai attached
hereio and shall furnish any other bonds and insurance required by the bid or proposal, and shall in all other respects perform the
agreement crealed by the acceptance of said bid, then this obligation shall be null and void, otherwise this obligation shall remain in full
force and effect. it is expressly understood and agreed that the iability of the Surety for any and all claims hereunder shall, in no even,

exceed the penal amount of this obligation as herein stated.

The Surety, for the value received, hereby stipulates and agrees that the obligations of safd Surety and its bond shall be in no
way impaired or affected by any extension of the time within which the Obligee may accept such bid, and said Surely does hereby
waive notice of any such extension.

IN WITNESS WHEREOF, Principal and Surety have hereunto sef their hands and seals, and such of them as are corporations
have caused their corporate seals {o be affixed hereunte and these presents to be signed by thelr proper officers, this
26th__day of November , 2008 .

Generator & Starter Repalr, Inc.

ByV .

t :
ﬂ”‘d’ﬁ/ {147 €20
{ (Title)

Princtpal Corporate Seal

The Cincinnati Insurance Company

Surely Corporate Seal
{Name of Surety)

i

By
Kimberly J. Wilkinson, WV Ragsident Agent Afiorpey-in-Fact

IMPORTANT - Surely executing bonds rust be licensed in West Virginia to transact surely insurance. Corporate seals must be affixed,
and a power of attorney must be altached.



THE CINCINNATI INSURANCE COMPANY
Fairfield, Chio
POWER OF ATTORNEY

KNOW ALL MEN BY THESE PRESENTS: That THE CINCINNATI INSURANCE COMPANY, a corporation organized under the laws of
the State of Ohio, and having its principal office in the City of Fairfield, Ohio, does hereby constitute and appoint

Allan L. McVey; Larry D. Kerr; Gregory T. Gordon;j
Patricia A. Moye and/or Kimberly J. Wilkinson

of Charleston, West Virginia its true and lawful Attorney(s)-in-Fact to sign, execute, seal
and deliver om its behalf as Suzety, and as its act and deed, any and all bends, policies, undertakings, or other like instruments, as foliows:
Any such obligaticns in the United States, up to
Twenty Million and No/10¢ Dollars ($20,000,000.00).
This appointment is made under and by authority of the following resolution passed by the Board of Directors of said Company
at a meeting held in the principal office of the Company, a quorum being present and voting, on the 6th day of December, 1958, which

resolution is still in effect;

“RESQLVED, that the President or any Vice President be hereby authorized, and empowered to appoint Arorneys-in-
Fact of the Company to execute any and all bonds, policies, undertakings, or other like instruments on behaif of the
Corporation, and may authorize any officer or any such Attorney-in-Fact to affix the corporate seal; and may with or
without cause modify or revoke any such appointment or authority. Any such writings so executed by such Attorneys-in-
Fact shall be binding upon the Company as if they had been duly executed and acknowledged by the regularly elected -

officers of the Company.”

This Power of Attorney is signed and sealed by facsimile under and by the authority of the following Resolution adopted by the
Board of Directors of the Company at a meeting duly called and held on the 7th day of December, 1973.

“RESOLVED, that the signature of the President or a Vice President and the seal of the Company may be affixed by
facsimile on any power of attorney granted, and the signature of the Secretary or Assistant Secretary and the seal of the
Company may be affixed by facsimile to any certificate of any such power and any such power of certificate bearing
such facsimile signature and seal shali be valid and binding on the Company. Any such power so executed and sealed
and certified by certificate so executed and sealed shall, with respect to any bond or undertaking to which it is attached,
continue to be valid and binding on the Company.”

IN WITNESS WHEREOF, THE CINCINNATI INSURANCE COMPANY has caused these presents to be sealed with its corporate

seal, duly attested by its Vice President this lst day of April, 2007,
THE Wi INSURANCE COMPANY
o U ZMy”

Vice President /

STATE OF OHIO } a8
COUNTY OF BUTLER )

On this Ist day of Aprii, 2007, before me came the above-named Senior Vice President of THE CINCINNATI BNSURANCE
COMPANTY, to me personally known to be the officer described herein, and acknowledged that the seal affixed to the preceding instrument is
the corporate seal of said Company and the corporate seal and the signature of the officer were duly affixed and subscribed to said instrument
by the authority and direction of said corporation.

““!!l“"ln"

SLRIAL

ey >0t AL

//MAHK 4. HKLLER, Attorney at Law
NOTARY PUBLIC - STATE OF QHIO

; $} My commission has no expiration

date. Section 147.02 Q.A.C.

ww

1 7184]

"ﬁiu‘g

1, the undersigned Secretary or Assistant Secretary of THE CINCINNATI INSURANCE COMPANY, hereby certify that the above
is a true and correct copy of the Original Power of Attorney issued by said Company, and do hereby further certify that the said Power of
Attorney is still in fidl force and effect.

GIVEN under my hand and seal of said Company at Fairfleld, Chio.

this et dayof  Adovemabes B 7’23 /g/Z%/M M
g \ (J el
(a°° 3 /} AI

7 “Becretary

BN-1005 (4/07)



GENERATOR & STARTER REPAIR, INC.

dba GSR INTERNATIONAL
6420 MACCORKLE AVENUE SW
ST. ALBANS, WV 25177
(304) 768-7351 FAX: (304) 766-6154
WWW.GSRIWY COM

November 26, 2008

Division Of Culture & History
Grave Creek Archeology Complex
801 Jefferson Avenue

PO Box 527

Moundsville, WV 26041

Request for Quotation
# DCH09029

BALDOR GENERATOR

~-MODEL

MODEL

IDLC GENERATOR

MODEL NUMBER IDLC30-3JDA
FREQUENCY 60 HERTZ

THREE PHASE

VOLTAGE 480/277 HIGH WYE
FUEL TYPE DIESEL

DUTY STAND BY

RATED AT 30KW

~-APPLICATION
APPLICATION
DOMESTIC

~ALTERNATOR

ALTERNATOR

TEMP RISE- 156/40C DEGREE
ACCESSORIES

PERMANET MAGNET GENERATOR
EXCITER FIELD CIRCUIT BREAKER

-ENGINE

ENGINE COOLING SYSTEM

50C AMBIENT WITH ALTITUDE UP TO 1000 FT
BLOCK/COOLANT HEATER

COOLANT HEATER 1000 WATT (120 VOLT)
EXHAUST SYSTEM

INDUSTRIAL ? OPEN

SILENCER MOUNTING-SHIP LOOSE



ENGINE/FUEL SYSTEM

RADIATOR DUCT FLANGE {OPEN UNITS ONLY)
FLEX FUEL LINE(S)

12 VDC ELECTRIC STARTER

-BATTERY

BATTERY

STEEL RACK AND BATTERY CABLES FOR 1 BATT
BATTERY GROUP 31

BATTERY CHARGER

6 AMP AUTO-FLOAT, 120V BATTERY CHARGER

-FUEL TANK
FUEL TANK
TANK SUBBASE UL-142 DW 48HR 105 GAL

-CIRCUIT BREAKER
CIRCUIT BREAKER
600V 80% RATED THEM MAG 3 POLE 50 AMP

“CONTROLS
CONTROLS
DIGITAL AUTOSTART CONTROL PANEL INTELIL]

~GENERAL OPTIONS

OIL AND COOLANT DRAIN EXTENDED TO GENSET
2YEAR STANDBY WARRANTY

ADDITIONAL VIBRATION ISOLATOR

ELASTOMER ISOLATORS? OPEN

~CUSTOM ITEMS

UL2200 LISTING CURRENTLY UNAVAILABLE
ASCO SERIES 300

AUTOMATIC TRANSFER SWITCH

STANDARD FEATURES

-MOTOR LOAD TRANSFER CONTROLS (INPHASE MONITOR) TO KEEP MOTORS

OPEARATING DURING TRANSFER.

-PRE-TRANSFER & POST —-TRANSFER LOAD DISCONNECT CONTRACTS FOR SIGNALING
MOTOR STARTERS, ELEVATORS, VFDs AND OTHER SELECTED LOADS.

-STANDARD ENGINE EXERCISER FOR WEEKLY AUTOMATIC TESTING OF ENGINE

GENERATOR SET WITH OR WITHOUT LOAD.

~SELECTABLE CONTROL SWITCHES FOR VOLTAGE, FREQUENCY, TIME DELAY SETTINGS &

ADDITIONAL CONTROL FEATURES.

-SWITCH POSITION LIGHTS, SOURCE AVALIABILTY LIGHTS, TEST SWITCH AND TIME

DELAY BYPASS SWITCH.



TIME DELAYS
~-ADJUSTABLE TIME DELAY TO OVER RIDE MOMENTARY NORMAL SOURCE OUTAGES TO
DELAY ALL TRANSFER SWITCH AND ENGINE-STARTING SIGNALS.

-FRANSFER TO EMERGENCY TIME DELAY. ADJUSTABLE FROM 0 TO 5 MINUTES FOR
CONTROLLED TIMING OF LOAD TRANSFER TO EMERGENCY.

-RETRANSFER TO NORMAL TIME DELAY. ADJUSTABLE TO 30 MINUTES.

-FIVE-MINUTE UNLOADED RUNNING TIME DELAY FOR EMERGENCY ENGINE GENERATOR
COOL DOWN.

~FOUR-SECOND TIME DELAY TO OVERRIDE MOMENTARY TO IGNORE MOMENTARY
VOLTAGE AND FREQUENCY TRANSIENTS DURING INITIAL GENSET LOADING.

VOLTAGE & FREQUENCY SENSING
-ADJUSTABLE THREE-PHASE, CLOSE DIFFERENTIAL VOLTAGE SENSING ON NORMAL
SOURCE. :

-NORMAL SOURCE PICKUP VOLTAGE IS ADJUSTABLE TO 95% OF NOMINAL; DROP-OUT IS
ADJUSTABLE FROM 70 TO 90% OF NOMINAL.

-FREQUENCY SENSING ON EMERGENCY SOURCE. PICKUP AT 95% AND DROPOUT AT 85%
OF NOMINAL.

STANDARD CONTROL CONTACTS

~SWITCH POSITION INDICATING CONTACTS (RATED 10AMPS 250VAC, 32VDC). (1) FOR
NORMAL POSITION, (1) FOR EMERGENCY POSITION.

-GOLD PLATED ENGINE START CONTACTS (RATED 5 AMPS 28VD(C OR 120VAC).

REMOTE CONTROL FEATURES
-REMOTE TEST SWITCH

- REMOTE CONTACT FOR TEST OR FOR PEAK SHAVING APPLICATIONS. CIRCUIT WILL BE
AUTOMATICALLY BYPASSED IF EMERGENCY SOURCE FAILS.

-INHIBIT TRANSFER TO EMERGENCY.

-REMOTE TIME DELAY BYPASS SWITCH.

NOTES:

Quotation includes Startup and Installation of Generator.

This quotation does not include Fuel,

Additional Cost for Fuel if requested.

Included (1) set Operation & Maintenance Manuais.

Generator will be Delivered to job site by GSRL Off-loading by GSR1.

Thank you,
GSRI
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Rivision of Sulture & Kistory
Grave Greel Archisolngy Complez
€01 Jofferson Avenie

P.O. Box 527

Moundsvifie, WY 25041
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