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Item 14. Continued.
CHANGE TO SF1442.

1) Standard Form 1442, First Page, Item No. 13.A.- Change the bid opening time and date from “ 1400
local time 25 April 2001” to “1400 local time 2 May 2001”.

CHANGES TO THE BID SCHEDULE.

1) Replace the Bidding Schedule with the attached new Bidding Schedule, bearing the notation
"ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-01-B-0003."

CHANGES TO THE SPECIFICATIONS.
1) Replacement Sections - Replace the following section with the accompanying new section of the same

number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO.
DACA63-01-B-0003."

SECTION 14601 CRANE, GANTRY, TOP RUNNING, 4-TON MAXIMUM CAPACITY

CHANGES TO THE DRAWINGS.

1) Replacement Drawings.- Replace the drawings listed below with the attached new drawings of the same
number, bearing the notation "AM #0003";

C53_3.CAL SEQ53 C53 PAVING DETAILS 2A

A207_3.CAL SEQ 168 A2.07 WALL SECTIONS

C510_3.CAL SEQ 238A C5-10 "DRRF FACILITY, OVERALL PLAN, SANITARY SEWER (BASE BID)"
A601_3.CAL SEQ 276 A6.01 "FLOOR PLAN, ELEVATIONS & SECTIONS"

E1001_3.CAL SEQ 304 E10.01 "LIGHTNING PROTECTION PLAN, NORTH, BID OPTION #10"
E1002_3.CAL SEQ 305 E10.02 "LIGHTNING PROTECTION PLAN, SOUTH, BID OPTION #10"
E1003_3.CAL SEQ 306 E10.03 "LIGHTNING PROTECTION POLE, DETAILS I, BID OPTION #10"
E1004_3.CAL SEQ 307 E10.04 "LIGHTNING PROTECTION POLE, DETAILS II, BID OPTION #10"

END OF AMENDMENT
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ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-01-B-0003
Rai | head Phase |11 (Project)
Fort Hood, Texas (Locat i on)

Solicitation No. DACA63-01-B-0003

Bl DDI NG SCHEDULE
(To be attached to SF 1442)

[tem Esti mat ed Uni t Esti mat ed
No. Descri ption Quantity Uni t Cost Anount
BASE BID: Al work required by the plans and specifications for the construction of

the Rail head Phase Il excluding all Options.

0001 Engi ne Mai ntenance Facility

conplete (Including all utilities
to the 1524mm (5-Ft) |ine exclusive
of all work listed separately) Job Sum *xx $
0002 Vehicl e Wash Facility

conplete (Including all utilities

to the 1524mm (5-Ft) |ine exclusive

of all work listed separately) Job Sum *xx $
0003 DRRF Facility; comnplete

(I'ncluding all utilities to the

1524mm (5-Ft) line exclusive of al

work |isted separately) Job Sum *xx $
0004 Scal e House; conplete

Including all utilities to the

1524mm (5-Ft) line exclusive of al

work |isted separately) Job Sum *xx $
0005 Yard Shelter; conplete

(I'ncluding all utilities to the

1524mm (5-Ft) line exclusive of al

work |isted separately) Job Sum *kx $
0006 Drilled Piers
0006AA 460mm (18-1n) Drilled Piers 499. 2 M $ $
0006AB 610nm (24-1n) Drilled Piers 40.0 M $ $
0007 Connector and We Tracks Job Sum *xx $
0008 Cl ear Creek Bridge Job Sum * ok ok $
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ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-01-B-0003
Solicitation No. DACA63-01-B-0003

Bl DDI NG SCHEDULE ( cont)

I[tem Esti mat ed Uni t Esti mat ed
No. Descri ption Quantity Uni t Cost Anount

0009 305mm Cont ai ner Loadi ng Pavenent 4700 M $ $

(Excl udi ng Base and Subgrade) (an#2)
0010 230nm Vehi cl e Stagi ng Hardst and 1800 M $ $

and Vehi cl e Wash Har dst and

(Excl udi ng Base and Subgrade) (an#2)
0011 254mm Cont ai ner St orage Area 2620 M $ $

(Excl udi ng Base and Subgrade) (an#2)
0012 Al Exterior Wirk outside the

buil ding’ s 1524nm (5-Ft) line (Including

of all utilities, earthwork, paving

si dewal k, curb and gutter, denolition,

turfing and all other work not

listed separately Job Sum ok $
0013 Mobi l'i zation & Dernobilization Job Sum FHE $
0014 Fi nal Record Drawi ngs Job Sum ok $ 50, 000. 00

TOTAL BASE BI D $

OPTION NO 1: Al work required by the plans and specifications for the construction
of the Control Tower.

0015AA Control Tower conplete
(I'ncluding all utilities to the
1524mm (5-Ft) line exclusive
of all work listed separately) Job Sum FHE $

0015AB 760nm (30-1n) Drilled Piers 29 M $ $
TOTAL OPTION NO. 1 $

OPTION NO 2: Al work required by the plans and specifications for the construction
of the Loconotive Shelter.

0016 Loconoti ve Shelter (conplete) Job Sum * ok %

OPTION NO 3: Al work required by the plans and specifications for the construction
of the Lunber Storage Shed.

0017 Lunber Storage (Conpl ete) Job Sum ok $
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ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-01-B-0003
Solicitation No. DACA63-01-B-0003

Bl DDI NG SCHEDULE ( cont)

[tem Esti mat ed Uni t
No. Descri ption Quantity Uni t Cost

Esti mat ed
Anount

OPTION NO 4: Al work required by the plans and specifications for the
of the Gantry Crane in the pit area of the Engi ne Mai ntenance Shop.

0018 Gantry Crane (Conpl ete) Job Sum * ok

OPTION NO 5: Al work required by the plans and specifications for the
of the 500 Gallon Fuel Tank.

0019 500 Gall on Fuel Tank Job Sum * ko

OPTION NO 6: Al work required by the plans and specifications for the
of the Tenporary Scale at the DRRF Facility to the pernanent | ocation.

0020 Scal e Rel ocati on Job Sum * ko

OPTION NO 7: Al work required by the plans and specifications for the
of the fence at the Container Storage Area.

0021 Fenci ng Job Sum * ok

OPTION NO 8: Al work required by the plans and specifications for the
of the Air Break Switches.

0022 Air Break Sw tches Job Sum * ko

OPTION NO 9: Al work required by the plans and specifications for the
of the POV Parking at the DRRF Facility.

0023 POV Par ki ng Job Sum * ok

OPTION NO. 10: All work required by the plans and specifications for the

installation

construction of Lightning Protection.

0024 Li ghtning Protection (AM3) Job Sum * ok

TOTAL BASE BID PLUS OPTIONS 1 THRU 10 $
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ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-01-B-0003
Solicitation No. DACA63-01-B-0003

Bl DDI NG SCHEDULE (cont)
NOTES:
1. ARITHVETI C DI SCREPANCI ES: (1989 JUL)
(a) For the purpose of initial evaluation of bids, the following will be
utilized in resolving arithmetic discrepancies found on the face of the bidding
schedul e as submitted by bidders:

(1) Qovi ously nisplaced decimal points will be corrected,;

(2)In case of discrepancy between unit price and extended price, the unit

price will govern;
(3)Apparent errors in extension of unit prices will be corrected; and
(4) Apparent errors in addition of |unp-sum and extended prices will be
corrected.

(b) For the purposes of bid evaluation, the Government will proceed on the

assunption that the bidder intends his bid to be evaluated on the basis of the
unit prices, extensions, and totals arrived at by resolution of arithmetic

di screpanci es as provi ded above and the bid will be so reflected on the abstract
of bids. (EFARS 14.406-2)

2. If anodification to a bid based on unit prices is submitted, which provides for
a lunp sum adjustnent to the total estimated cost, the application of the |unmp sum
adjustment to each unit price in the bid schedule rmust be stated. If it is not

stated, the bidder agrees that the |unp sum adjustnment shall be applied on a pro
rata basis to every unit price in the bid schedul e.

3. Bidders nust bid on all itens.

4. Costs attributable to Division 01 - General Requirements are assuned to be
prorated anong bid itenms |isted.

5. Responders are advised that this requirenment may be del ayed, canceled or revised
at any tine during the solicitation, selection, evaluation, negotiation and/or fina
award process based on decisions related to DOD changes in force structure and

di sposition of the Armed Services.

6. For the purpose of this solicitation, the word "itenf shall be considered to
nmean "schedul e" as used in Provision 52,214-0019, CONTRACT AWARD- - SEALED
Bl DDI NG - CONSTRUCTI ON, in Section 00100 | NSTRUCTI ONS, CONDI TI ONS, AND NOTI CES TO
Bl DDERS, excl uding additives, deductives or options
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ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION NO. DACA63-01-B-0003
Solicitation No. DACA63-01-B-0003

Bl DDI NG SCHEDULE ( cont)
NOTES ( CONT)
7. EVALUATION OF OPTIONS (JUL 1990) (FAR 52.217-5)

Except when it is determ ned in accordance with FAR 17.206(b) not to be in the

Government's best interests, the Government will evaluate offers for award purposes
by adding the total price for all options to the total price for the basic

requi renment. Evaluation of options will not obligate the Government to exercise the
option(s).

8. OPTI ON FOR | NCREASED QUANTI TY — SEPARATELY PRI CED LI NE | TEM ( MAR 1998)
(FAR 52.217-7)

The Governnment may require the conpletion of the nunbered line item identified
in he Bidding Schedule as an option item in the quantity and at the price stated in
t he Biddi ng Schedule. The Contracting O ficer may exercise the option by witten
notice to the Contractor within the period specified in the Bidding Schedul e.

Conpl etion of added itenms shall continue at the same schedul e as the Base Bid unl ess
otherwi se noted in the SPECI AL CONTRACT REQUI REMENTS, paragraph 1 entitled
COMMVENCEMENT, PRCSECUTI ON AND COMPLETI ON OF WORK.

9. The CGovernnment reserves the right to exercise the option(s) either singularly or
in any combination for up to 90 cal endar days after award of the Base Bid without an
increase in the Oferor's Bid Price.

10. ABBREVI ATI ONS

mm mllimeter
M met er
In i nch
Ft f oot

END OF BI DDI NG SCHEDULE
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Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63-01- B-0003

SECTI ON 14601

CRANE, GANTRY, TOP RUNNI NG 4- TON MAXI MUM CAPACI TY
04/ 94
Amendnent 0001 & Anmendnent 0003

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATl ON ( AFBMA)

AFBMVA Std 9 (1990) Load Ratings and Fatigue Life for
Bal | Bearings

AFBMVA Std 11 (1990) Load Ratings and Fatigue Life for
Rol | er Beari ngs

AMERI CAN GEAR MANUFACTURERS ASSOC!I ATI ON ( AGWVA)

AGVA 390. 03a (1980; Errata 1983; R 1988) Gear Handbook
Gear Cassification, Materials and
Measuring Methods for Bevel, Hypoid, Fine
Pitch Worngearing and Racks Only as
Unassenbl ed CGears (Partially replaced by
AGVA 2000- A)

AGVA 2000- A (1988; Errata Jan 89, Errata Jul 90) Cear
O assification and | nspecti on Handbook,
Tol erances & Measuring Methods for
Unassenbl ed Spur and Helical Gears
(including Metric Equival ents)

AGVA 2001-C (1995) Fundanental Rating Factors &
Cal cul ati on Methods for Involute Spur and
Hel i cal Gear Teeth

AGVA 6010-F (1997) Standard for Spur, Helical,
Herri ngbone and Bevel Enclosed Drives

AGVA 6019- E (1989; R 1994) Cearnotors Using Spur,
Helical, Herringbone, Straight Bevel, or
Spiral Bevel Gears

AGVA 6021-G (1989; R 1994) Shaft Mounted and Screw
Conveyer Drives Using Spur, Helical and
Herri ngbone Cears
AVMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)
Al SC Pub No. S329 (1985; Appx A Jun 1994) Allowable Stress

Desi gn Specification for Structural Joints
Usi ng ASTM A 325 or A 490 Bolts

SECTI ON 14601 Page 1



Ft Hood Rall head Phase |11

FHRHS3

ACCOVPANY! NG AMENDMENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63-01- B-0003

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANS| C80.1

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

(1995) Rigid Steel Conduit - Zinc Coated

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

159

325

325M

490

490M

668/ A 668M

209

209M

438/ B 438M

439

612

(1983; R 1993) Autonotive Gay lron
Casti ngs

(1997) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M nimum Tensile
Strength

(1997) Hi gh-Strength Bolts for Structural
Steel Joints (Metric)

(1997) Heat-Treated Steel Structural
Bolts, 150 ksi M nimum Tensile Strength

(1993) Hi gh-Strength Steel Bolts, C asses
10.9 and 10.9.3, for Structural Steel
Joints (Metric)

(1996) Steel Forgings, Carbon and All oy,
for General Industrial Use

(1996) Al umi num and Al unmi num Al | oy Sheet
and Pl ate

(1995) Al umi num and Al unmi num Al | oy Sheet
and Pl ate

(1995a) Sintered Bronze Bearings
(G 1-1npregnat ed)

(1995) Iron-Base Sintered Bearings
(G 1-1npregnat ed)

(1996) Iron Bronze Sintered Bearings
(G 1-1npregnat ed)

ASNVE | NTERNATI ONAL ( ASME)

ASME B30. 2

AWS D1.

(1996) Overhead and Gantry Cranes Top
Running Bridge, Single or Miltiple Grder
Top Running Troll ey Hoi st

AMERI CAN VELDI NG SOCI ETY ( AVWB)

1

AWS D14. 1

(1998) Structural Wl ding Code - Steel

(1997) wWelding Industrial and M1l Cranes
and Ot her Material Handling Equi pnent

COMVERCI AL | TEM DESCRI PTI ONS ( Cl D)

SECTI ON 14601 Padge 2



Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63-01- B-0003

Cl D A- A-55810 (Apr 1996) Conduit, Metal, Flexible
ELECTRONI C | NDUSTRI ES ASSCCI ATI ON (El A)
El A 397 (1972; R 1979; 397-1 1980) Reconmended
Standard for) Thyristors
FEDERAL SPECI FI CATI ONS (FS)
FS RR-W 410 (Rev Db Am1) Wre Rope and Strand
I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE Std 597 (1983; R 1992) Practices and Requirenents
for General Purpose Thyristor for DC Drives

MATERI AL HANDLI NG | NDUSTRY ( MHI)
VH CMAA 70 (1994) Electric Overhead Traveling Cranes

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NEVA AB 1 (1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

NEMA I CS 1 (1993) Industrial Controls and System

NEMA I CS 2 (1993) Industrial Control and Systens:

Controllers, Contactors and Overl oad
Rel ays, Rated Not Mdre Than 2000 Volts AC
or 750 Volts DC

NEMA I CS 3 (1993) Industrial Control and Systens:
Factory Built Assenblies

NEMVA I CS 4 (1993 Rev Industrial Control and Systens:
Term nal Bl ocks

NEMA | CS 6 (1993) Industrial Control and Systens:
Encl osures

NEMVA MG 1 (1993; Rev 1; Rev 2; Rev 3; Rev 4)) Mtors
and Generators

NEMA ST 1 (1988; R 1994) Specialty Transforners
(Except General - Purpose Type)

NEMA WC 3 (1992; Rev 1) Rubber-Insulated Wre and
Cabl e for the Transmni ssion and
Distribution of Electrical Energy

NEMA WC 7 (1988; Rev 1; Rev 2)
Crossl i nked- Ther noset ti ng-
pol yet hyl ene-insul ated Wre and Cable for
the Transm ssion and Distribution of
El ectri cal Energy

SECTI ON 14601 Padge 3



Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63-01- B-0003

NEMA WC 8 (1988; Rev 1;Rev 2; Rev 3)
Et hyl ene- Propyl ene- Rubber- I nsul ated Wre
and Cabl e for the Transmni ssion and
Distribution of Electrical Energy
NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code
UNDERWRI TERS LABCRATORI ES (UL)
UL 489 (1996) Ml ded-Case Circuit Breakers,

Mol ded- Case Switches, and Circuit-Breaker
Encl osur es

UL 943 (1993; Rev thru May 1998) G ound- Fault
Circuit-Interrupters

UL 1004 (1994; Rev thru Dec 1997) Electric Mtors

UL 1449 (1996; Rev thru Qct 1998) Transient

Vol t age Surge Suppressors
1.2  SYSTEM DESCRI PTI ON
1.2.1 Ceneral Requirenents
1.2.1.1 St andard Products

Mat eri al s and equi pment shall be standard products of manufacturers

regul arly engaged in the fabrication of cranes and shall essentially
duplicate items which have been in satisfactory use for at l|east 2 years
prior to bid opening. Any conpany licensed by a crane manufacturer to
manuf acture cranes bearing their nanme shall have the design and components
approved by the licensor prior to submission to the Government for approval.

1.2.1.2 Narmepl at es

Each nmaj or conponent of equi prent shall have the nmanufacturer's nane,
address, type or style, nodel or catal og nunber, and serial nunber on a
nmetal plate secured to the equi pment.

1.2.1.3 Verification of D nensions

The Contractor shall verify all dimensions in the field and shall advise
the Contracting Oficer of any discrepancy before perforning any work.

1.2.1.4 Vel di ng

Wel di ng shall be in accordance with qualified procedures using AW D14.1 as
nodi fied. Witten welding procedures shall specify the Contractor's
standard di nensi onal tolerances for deviation fromcanber and sweep and
such tol erances shall not exceed those specified in AW D14.1. Al welding
shal |l be performed indoors. Welders and wel di ng operators shall be
qualified in accordance with AW D1.1 or AWS D14.1. Allowable stress

val ues shall be in accordance with MHI CMAA 70.

1.2.2 Design Criteria

SECTI ON 14601 Paae 4



Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63-01- B-0003

The cranes shall be designed to operate in the spaces. (AMVH1)

1.2.2.1 Classification

The crane shall be designed and constructed to MHI CMAA 70 Cl ass B,

Service requirenents for operation in outdoor nonhazardous environment.
(AM#3) Gantry shall be 3-way adjustable type with true "A Frame" design.
1.2.2.2 Rat ed Capacity and Speeds

The rated capacity of the crane shall be (AM#3) 1.8 netric tons. The | ower

| oad bl ock and hook shall not be considered part of the rated capacity.

Rat ed speeds (in mis) for the hoist, (AM#3) and trolley shall be as
fol | ows:

Rat ed Speeds
Maxi mum
Mai n Hoi st 50

Trol | ey 100
(AM#3) Delete Gantry Rated Speed

1.2.2.3 Capacity Pl ates

Two capacity plates shall be provided, one for each side of the gantry.
Each plate shall be lettered to indicate the total rated hoi sting capacity
of the crane. All lettering shall be of sufficient size to be easily read
fromthe floor. Each [ower |oad block shall be marked with the hoist rated
capacity.

1.2.2.4 Stability
The gantry crane shall have a minimum factor of safety of 1.25 against
overturni ng under each condition of |oading stated in paragraph 3.3.2.4 of
MH CMAA 70. Counterweights shall be provided if necessary to obtain the
required stability.

1.3 SUBM TTALS
Covernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCOCEDURES:

SD- 01 Dat a

Gantry Crane System GA
A complete list of equipnent and materials, including manufacturer's
descriptive data and technical literature, perfornmance charts and curves,
catal og cuts, and installation instructions.

Spare Parts; FIO

Spare parts data for each different itemof material and equi pnent

SECTI ON 14601 Paage 5



Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63-01- B-0003

specified, after approval of the detail drawi ngs and not |later than 3nonths
prior to the date of beneficial occupancy. The data shall include a
conplete list of parts and supplies, with current unit prices and source of

supply.

SD-06 Instructions

Gantry Crane System FIO

Di agrams, instructions, and other sheets proposed for posting.
SD- 09 Reports

Accept ance Testing; GA

Test reports in booklet formshowing all field tests perforned to adj ust
each conponent and all field tests perforned to prove conpliance with the
speci fied performance criteria, upon conpletion and testing of the
installed system The report shall include the information as required by
par agr aph ACCEPTANCE TESTI NG

SD- 18 Records
Hooks; GA.

Record of hook material and any heat treatnment performed shall be stanped
on the hook shank or docunented in certification papers furnished with the
hooks.

SD-19 (Operation and Mi ntenance Manual s
Gantry Crane System GA

Si x copies of operation manuals and six copies of maintenance manual s shal
be supplied for the equi pment furnished. One conplete set shall be

furni shed prior to performance testing and the remmi nder upon acceptance.
Operation manual s shall detail the step-by-step procedures required for
system startup, operation, and shutdown. Operation manuals shall include
t he manufacturer's name, nodel nunber, parts list, and brief description of
all equi pnent and their basic operating features. Operation manuals shal
i nclude a copy of the acceptance test report for information and future
reference. Operation manuals shall include an overall description of the
system descri bi ng any uni que features that may need special attention

Mai nt enance manual s shal |l provide step-by-step description of routine

mai nt enance procedures, possible breakdowns and repairs, and

t roubl eshooti ng gui des. Maintenance manual s shall include piping | ayout
di agranms, equi pnent | ayout diagrans, and detailed wiring and contro
di agrams of the systemas installed. Mintenance manuals shall include a

spare parts list of manufacturer's recommended spare parts that should be
mai nt ai ned on-site and any long lead tine itenms should be clearly
identified. Operation and mai ntenance manual s shall be approved prior to
the field training course.

1.4 DELI VERY AND STORAGE

Equi prent delivered shall be placed in indoor storage, protected fromthe

SECTI ON 14601 Paage 6



Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63-01- B-0003

weat her, hunmidity and tenperature variations, dirt and dust, or other
cont ami nant s.

PART 2 PRODUCTS

2.1 STRUCTURAL MATERI ALS

2.1.1 Bolts, Nuts, and Washers
Bolts, nuts, and washers shall conformto ASTM A 325M bolts. High
strength bolted connections shall conformto the requirenents of Al SC Pub

No. S329, except that ASTM A 490M bolts shall not be used. No gal vani zed
bolts shall be used.

2.1.2 Gantry Grders

Gantry girders shall be w de flange beanms, standard |-Beans, reinforced
beanms or sections fabricated fromrolled plates and shapes.

2.1.3 Gantry Rails

The gantry rail shall be fastened to the top cover plate with wel ded cli ps.
Gantry rail joints shall be bolted using standard joint bars. Rail joints
shal | be staggered.

2.1. 4 End Ties and Gantry G rder End Connections
Hori zontal gusset plates shall be provided at the elevation of the top and
bottomend tie flanges for connection to girder ends. End connections

shal | be nmade using high-strength bolts. Body bound bolts fitted in
drilled and reaned holes shall be used to maintain the crane square.

2.1.5 del ete (AMH3)

2.1.6 Trol Il ey Frane

Trolley frane shall consist of two structural steel side frames or trucks
wel ded together with one or nore structural steel load girts to forma
one-pi ece unit. Pads shall be provided for the use of jacks or wedges when
changi ng truck wheel s.

2.1.7 St ops and Bunpers
(AM#3) Bunpers shall be provided on the trolley to engage bunpers |ocated
at the ends of the gantry rails. Stops shall be located to permt nmaximum
(AM#3) trolley travel. Structural stops and bunpers shall be designed and
installed in accordance with MH CMAA 70.

2.1.8 del eted (AME1)

2.1.9 Runway Rails

(AM#3) Gantry Crane shall be npbunted on casters with 4 position sw vel
| ocks.

2.1.10 delete (AM#1)
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2.2 MECHANI CAL EQUI PVENT
2.2.1 Drives

2.2.1.1 (AM#3) delete

2.2.1.2 Trolley Drives

The trolley shall have a drive arrangenent that has two wheels driven.
2.2.2 Load Bl ocks

2.2.2.1 Mai n Hoi st Load Bl ocks

Load bl ocks shall be of steel construction. The |oad block frame shall be
conpl etely encl osed except for rope openings. Load blocks shall be
provided with a forged steel crosshead, separate fromthe sheave pin, wth
swi vel mounting for the hook. Sheave bearing lubrication fittings shall be
recessed within the sheave pin or adequately guarded to prevent damage.

2.2.2.2 Hook Assenbly

Hooks shall be single barbed and shall be made of forged steel conplying
with ASTM A 668/ A 668M Al hooks shall be fitted with safety | atches
designed to preclude inadvertent displacenent of slings fromthe hook
saddl e. No painting or welding shall be performed on the hook. Hooks are
required to be periodically disassenbl ed, inspected, and nondestructively
tested; therefore the hook nut shall be secured by a set screw or other
simlar, easily renovabl e securing device, but shall not be welded. Hooks
shall be comrercially rated and shall have a m ni mum proof | oad of twice
the safe working | oad and have a m ni num strai ghtening | oad of four tinmes
t he safe working | oad.

2.2.3 Hoi sting Ropes

Hoi sting ropes shall be regular lay, preformed, uncoated, inmproved or extra
i mproved plow steel, 6 by 37 construction, with independent wire rope core
conformng to FS RR-W 410, Type |, Cass 3. The hoisting ropes shall be
sel ected such that the rated capacity | oad plus the |oad bl ock wei ght
di vided by the nunber of parts of rope shall not exceed 20 percent of the
certified breaking strength of the rope. Hoisting ropes shall be secured
to the hoist drumso that no |l ess than three waps of rope remain at each
anchorage of the hoist drumat the extreme |ow position (linmt switch stop).

2.2. 4 Sheaves
Sheaves shall be of cast steel, forged, rolled, or welded structural steel
Sheave grooves shall be accurately machi ned, snoothly finished, and free
of surface defects.

2.2.5 Hoi st Druns
Hoi st drums shall be of welded rolled structural steel, cast steel, or

seanm ess steel pipe. Drunms shall be machi ned and provi ded with grooves,
i ncluding two dead grooves at each of the two anchor points.
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2.2.6 Cearing

CGearing shall be of the enclosed (gear reducers) or open type. The gears
and pinions shall be spur, helical, or herringbone type only, and shall be
forged, cast or rolled steel, except that drum gears nay be of wel ded
construction.

2.2.6.1 CGear Reducers

CGear reducers shall be the standard items of manufacturers regularly
engaged in the design and manufacture of gear reducers, or they shall be

i ntegral components of standard hoists or hoist/trolley units of

manuf acturers regularly engaged in the design and manufacture of hoists or
hoist/trolley units. GCear reducers shall be designed, manufactured, and
rated in accordance with AGVA 6010-F, AGVA 6019-E, or AGVA 6021- for
trolley drives only), as applicable.

2.2.6.2 Open Gearing

Open gears shall be enclosed with safety guards provided w th openings
with covers for inspection and access for grease |ubrication.

2.2.7 Br akes

Brakes shall be shoe or disc with thermal capacity suitable for Class B
Service. Shoe and disc brakes shall be spring set and electrically

rel eased by a continuously rated direct acting nmagnet. All brakes shall be
self-aligning and provide for easy adjustment for torque setting and |ining
wear. Brake wheels shall be cast iron confornming to ASTM A 159 or shall be
t he manufacturer's standard hi gh-strength ductile cast iron, provided that
the material exhibits wear characteristics in the form of powdered wear
particles and is resistant to heat checking. Disc brakes shall be totally
encl osed and have multiple discs with stationary rel easing nagnets. Brake
torque shall be easily adjustable over a 2:1 torque range.

2.2.7.1 Hoi st Hol di ng Brakes
Each hoi st shall be equipped with at |east two hol di ng brake(s). The
hol di ng brake shall be a friction brake of the shoe design and shall be
applied to the notor shaft or to the gear reducer shaft.

2.2.7.2 Hoi st Control Brake
Each hoi st shall be equipped with an integral mechanical |oad
brake-"Weston" or nultiple-disc. The multiple-disc brake shall be provided
wi th external adjustment for wear.Each hoist shall be provided with an

electric control brake to prevent overspeeding.

2.2.7.3 Trol l ey Brake

The trolley braking system shall have shoe or disc brakes that are spring
applied and electrically rel eased.

2.2.7.4 Gantry Brakes

The gantry braking systemshall provide a single-shoe. (AM{3) The gantry
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brakes shall be (AM#3) nanually applied and (AM#3) rel eased.
2.2.8 Wieel s

The wheel s shall be made of rolled or forged steel. The wheel treads and
fl anges shall be rimtoughened to between 320 and 370 Brinell hardness
nunber. (AM#3) Trolley wheels shall have straight treads. Gantry wheels
shal | have straight treads.

2.2.9 Bear i ngs

Al'l bearings, except those subject only to small rocker motion, shall be of
the antifriction type. Load ratings and fatigue life shall be in
accordance with AFBVA Std 9and AFBMA Std 11. Equalizer sheaves shall be
equi pped with sintered oil inpregnated type bushings in accordance wth
ASTM B 438/ B 438M ASTM B 439, or ASTM B 612.

2.2.10 Antidrip Provisions

The cranes shall be designed to preclude | eakage of lubricants onto the
lifted | oads or the floor. Equipnent and conponents whi ch cannot be made

| eak- proof shall be fitted with suitable drip pans. The drip pans shall be
made of steel and shall be designed to pernit renoval of the collected

[ ubricant.

2.2.11 Lubri cation System

A splash oil lubrication systemshall be provided for the hoist, trolley
(AM#3) gear cases, except that an oil punp shall be used on vertica

nmount ed gear cases exceeding two reductions. O punps shall be reversible
and capabl e of maintaining the sane oil flow direction and vol unme while
being driven in either direction. Electric notor-driven punps may be used
when the input shaft speed is too | ow at any operating condition to ensure
adequate oil flow. In such applications, the punp shall be energized
whenever the drive mechani sm brakes are rel eased.

2.2.11.1 El ectrically Driven G| Punp Al arm

If an electric-driven lubricating pump is used, an audible alarmand red
i ndicating |light shall be provided and shall be energized in the event of
punp nal functi on.

(AMH#3) 2.2.12 Gantry Adj ust ment
The Gantry height shall be adjustable from 5400 nmto 6000 mm

2.3 ELECTRI CAL COVPONENTS
2.3.1 Power Supply
2.3.1.1 Gener al

El ectric power for the nornmal operation of the crane will be supplied by a
Governnent furnished and installed feeder fromthe nom nal 480 volt,

t hr ee- phase, 60-Hz, AC, ungrounded power distribution system The main
contact conductor systemw |l be |ocated as shown the drawi ngs. The power
shal | be brought into the crane by a suitable collector. The main contact
conductor and col |l ector system shall be furnished by the Contractor and the
contact conductor systemand all the required nounting accessories shall be
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provi ded and install ed.

2.3.1.

The
al |

2 I ncom ng Power Supply

a. GCeneral - Incom ng power fromthe above power receptacles shall be
brought into the crane by neans of a Type G three-conductor, 600-volt
rubber or rubber-like insulated and extra-heavy-duty neoprene-jacketed
portabl e power cable. The cable shall have a usable length of not |ess
than 75 neters, and shall be wound upon the cable reel to be furnished
and nounted on the crane. The power plug shall be installed on the
free end of the cable and an anchorage shall be provided to relieve the
power plug and receptacle fromthe strain of reeling and unreeling the
cable. The grounding conductors shall make electrical connection to
the crane structure through the fourth collector ring and brush of the
cable reel and shall be connected to the ground terninal of the power

pl ug.

b. Cable Reel - The cable reel shall be rated for constant duty, 50
anperes continuous, 600-volt AC, shall be provided with four collector
rings and brushes, shall be of weather-proof construction, shal

mai ntai n approximately uniformtension in the cable, and shal
automatically "pay out” and "take up" the cable as required by the
crane travel. The cable reel shall be provided with a positive driven
or actuated limt switch that will prevent excess "takeup". The ree
shall be nounted on the crane in a location, as approved , that wll
al | ow ready nmai ntenance and inspection as well as satisfactory

operati on.

.3 Mai n Contact Conductors and Col | ectors

contact conductor system shall be furnished conplete with collector and
necessary accessories for nounting the contact assenbly as shown.

a. Conductor - The contact conductor system shall be encl osed and
shall be rated for 600 volts AC. It shall have a continuous current
carrying capacity as required by the connected | oad of the crane and as
required to hold the voltage drop to not nore than 1 percent fromthe
power input connection at the main contact conductors to the input
termnals of the crane main circuit breaker when the crane is operating
with the greatest |load condition and is at the nmaxi mum di stance from

t he point of connection of the power feeder. Mounting supports shal
provi de nmeans to accommpdat e contracti on and expansi on due to
tenperature changes and to pernmit installation with proper alignment.
The mounting supports shall be spaced at intervals that will [imt the
maxi mum def | ecti on of the contact conductors to not nore than 2 mm but
in no case shall the spacing intervals of the supports be nmore than 3 m
Al'l mounting bolts and screws shall be of a suitable corrosion
resisting material. Standard products of the manufacturer furnishing

t he conductors shall be provided to connect the power supply to the
conductors. Contraction and expansi on sections shall be provided at
each monolith joint. Except as otherw se specified, the contact
conduct or system shall conformto the foll ow ng

(1) Conductor insulation shall be nonburning and suitable for
out door service at an ambient tenperature of 40 degrees C. It
shal | be designed and installed to accommpdat e i ndependent and/ or
unequal movenents of the conductors and encl osures.
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(2) Stainless steel hanger clanps with insulators shall be used
to support the insulated conductor.

(3) An ice shield shall be provided and arranged to prevent icing
of the conductors or collectors. The shield, shield straps, and
strap nuts shall be made of al um num confornming to ASTM B 209M
Al'l oy 3003, Tenper Hl4. The shields shall be not less than 1.25 mm
in thickness and the shield strap nuts shall be not |ess than
3.20 mmin thickness. Bolts and screws shall be nmade of stainless
steel. The ice shield shall be provided w th expansi on and
contraction joints.

b. Collector - Collector shall have two individually spring | oaded
conduct or contact shoes for each phase or for each nmain conductor

shal | have no exposed current carrying surfaces, and shall be
articulated, if necessary, to maintain full contact against the contact
conductor. Contact shoes shall be of graphite bronze or other suitable
materi al as approved and shall be suitable for use with contact
conductors furnished. The collector mounting shall provide neans for
adjustment as required to nmake proper contact and to travel properly on
t he contact conductors. Supporting wheels, if required, shall be
provided with self-lubricating bearings.

2.3.1.4 I ncom ng Power Circuit Breaker

The crane's normal power supply shall be controlled by means of a 460volt,
t hree-pole, manually operated air circuit breaker having a suitable anpere
rating. Short circuit protection only shall be provided. The breaker
shal |l be nounted on the protective panel

2.3.2 TROLLEY CONDUCTORS AND COLLECTORS
2.3.2.1 Fest oon Conductors

Power and control circuits may be brought to the crane trolley by nmeans of
a "festoon" system consisting of jacketed and col or coded multiple
conduct or power and control cables which shall be bundl ed and supported by
four-wheel trolleys running on "I" beamrails mounted on the inside of the
main trolley girders. Trolley wheels shall be provided with antifriction
bearings. The conductors of all cables shall be terninated at each end by
term nal lugs connected to term nal blocks conformng to NEMA | CS 4nount ed
in cast iron junction boxes of NEMA Type 4 construction conform ng to Part
| CS-1-110 of NEMA ICS 1. Power and control circuits shall be segregated
and ternminated in separate junction boxes. Two extra conductors shall be
provided in each control cable. Al cable of a given "festoon" group shal
be bundl ed together using nylon lacing material. All cables shall be
supported with sufficient trolleys to maintain a mni numof 900 nmfromthe
top of the lifting beam

2.3.3 Control Systens
A separate controller shall be provided for each nmotor ( AM#3). Overl oad
protection shall be in conformance with the requirements of NEMA I CS 2.
Contactors that are used for starting, stopping, and reversing shall be

nmechani cally and electrically interlocked.

2.3.3.1 Hoi st Control System
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a. Mition Control - The main hoist notion control system shall be
single - speed, with AC nagnetic control of AC squirrel cage notors

b. Mtor Control - The hoist motor control shall provide five-speed AC
magnetic control of AC wound rotor nmotor with eddy-current braking.

The eddy-current brake shall provide an adjustable varying artificial

| oadi ng of the wound rotor hoist notor on at |east two hoisting points
and on four lowering points. Operation of the hoist shall be prevented
upon | oss of eddy-current brake excitation. Eddy-current brake shal

be excited with reduced voltage when the hoist control is in the OFF
position. There shall be positive drive down on all |owering points.
On the first speed-point hoisting, the hook shall not |ower with 100
percent of rated |load and the no-1oad hook speed shall not exceed 30
percent of rated speed. On the first speed-point |owering, the
full-1oad hook speed shall not exceed 18 percent of rated speed. As an
additional feature, a self-excited alternator shall be nounted on the
electric |l oad brake housing to excite the |load brake if the power

supply fails.
c. Mdtor Control - The hoist notor control shall provide AC static
stepless control. The control shall provide for continuously

adj ust abl e speeds throughout the range from m ni num speed to nmaxi mum
speed. Eddy-current braking shall provide a retarding torque for
control of light loads in the hoisting direction and all |oads in the

| ower direction of subsynchronous speed. To reduce hol di ng brake wear,
the control shall be arranged so that the electric |oad brake is
effective in slowing the notion when the control is in the OFF
position. The m ni mum hoi st position of the control shall not all ow
the hook to lower with full rated | oad on the hook. M nimum | oweri ng
speed at rated hook | oad shall not exceed 15 percent of rated speed.

M ni mum speed hoisting with an enpty hook shall not exceed 20 percent
of synchronous notor speed. Al loads up to 100 percent rated capacity
shall raise on the m ni mum speed point of the master

2.3.3.2 Travel Control System

The gantry and trolley notion control system shall be single-speed with AC
magnetic control of squirrel cage notors

a. (AME3)Trolley Control - The (AM#3) trolley main control systens
shall provide two speeds in each direction by nmeans of an electrically
operated, full magnetic, across-the-line reversing type starter
Centrifugal swtches shall be provided and used in the control circuit
to prevent the plugging of trolley (AM#3) drive notors; each switch
shall be arranged to set the associated drive's brake while attenpts
are made to plug. The (AME#3) trolley main control system shall be
provided with primary resistor reduced voltage starting, acceleration
and deceleration for all speed points.

b. Drift Point - Wth the master switch in the "Of" position,
operation of a thunmb-operated auxiliary switch in the operating |ever
shal |l actuate the drift position. 1In the "Drift" position, the

el ectric brakes shall be rel eased and the crane travel notor or notors
de-energized to allow full control of drifting travel.

2.3.3.3 Magneti c Control Equi prent

The primary and accel erating contactors and/or static devices shall be
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nmount ed on one or nore panels and shall be enclosed in a cabinet or

cabi nets. The control circuits shall be wired to term nal blocks or studs
conplete and ready for making all external connections. Insulated wire
shall conformto the requirements of paragraph CONDU T AND W RI NG
Magnetic contactors for individual nmotor controls shall have a rating the
equi val ent of the motor controlled, but in no case shall a contactor |ess
than NEMA size 1 be used. The protective panel main |line contactor shal
be rated in accordance with NEMA ICS 3 for Service Class |, except that in
no case shall the rating be |l ess than one NEVA size greater than the

| argest individual notor contactor used.

2.3.3. 4 Control Panel s

Control panels shall be fabricated of solid sheet steel designed and
constructed to conformto the requirenments of NEMA ICS 6 Type 4.
Thernostatically controlled heaters shall be provided in each panel

Control panel doors shall be hinged, equipped with gaskets, and shall be
fitted with key-lock handl es designed to |latch the door at top, center, and
bottom A single key shall open all | ocks.

2.3.3.5 Pendant Control Station

a. Design - The pendant control station shall be suspended fromthe
crane by a strain chain or 6 mm (mninmunm) wire rope strain | ead of
corrosion resistant steel. The pendant station shall be attached to

t he underside of the crane gantry (AM#3) . The pendant control station
encl osure shall be NEMA Type 4 in accordance with NEMA ICS 6
Pushbut t ons shall be heavy duty, dust-and-oil-tight type having
distinctly felt operating positions. Pushbuttons shall be so
constructed that they cannot becone hung-up in the control case.

Pendant shall include a separate set of pushbuttons for each notion and
for POAER ON- PONER OFF. One yellow pilot light to indicate excessive
hoi st notor tenperature shall be provided on the pendant station. A
blue pilot light to indicate that the main contactor is energized and a
white pilot light to indicate that power is available on the | oad side
of the crane di sconnect switch shall also be provided. The POANER OFF
pushbutton shall have a bright red mushroom head. Operating
pushbuttons and pilot lights shall neet the heavy-duty requirenents of
NEMA I CS 2. Pushbuttons shall be as foll ows:

Hoi st - up
Hoi st - down
(AME3)

Trolley - LEFT
Trolley - R GHT
PONER OFF
PONER ON

(AMH#3) delete b,c,d & e

2.3.3.6 Protection
a. Min Line Disconnect - A main |line disconnect consisting of a
conmbination circuit breaker and nonreversing starter (main |ine

contactor) in NEMA Type 4 enclosure shall be provided. The main |line
di sconnect shall be controlled by a control circuit such that all crane
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noti ons shall be stopped upon main |ine undervol tage, overload, control
circuit fuse failure, or operation of the POANER OFF pushbutton.

b. GCircuit Breakers - Circuit breakers shall nmeet the requirenents of
UL 489 and NEMA AB 1.

c. Overloads -AC circuit overload relays shall be of the anbient
conpensated, automatic reset, inverse time type located in all phases
of the main line and individual nmotor circuits and arranged to open the
main |ine contactor.

2.3.3.7 Limt Swtches

Limt switches shall be heavy duty quick-break doubl e-pol e doubl e-throw
type and shall conformto NEMA ICS 2. Ceared limt switch interruption of
a notion in one direction shall not prevent the opposite notion. Ceared
[imt switches shall reset automatically. Limt swtch housings shall be
NEMA Type 4. Limt switches shall interrupt power to the control systens.

a. Hoist Upper Limt Switches - Two linmt switches shall be provided
for each hoist. A rotating adjustable geared control circuit interrupt
[imt switch shall provide hoist-up limting. A secondary hoist upper
l[imt shall be provided with a weight operated linit switch, to prevent
rai sing beyond their safe Iimt. This secondary limt switch shall
operate to interrupt power to all hoist notor conductors and set the
hoi st hol di ng br akes.

b. Hoist Lower Linmt Switches - Hoists shall be provided with a
rotating adjustable geared control circuit interrupt limt switch for
hoi st-down travel limting.

c. (AME3)Trolley Travel Limt Switches - Runway (track) linmt swtches
shall be nmounted to the crane (AM#3)trolley. (AME3) Adjacent to one
runway rail to interrupt current to the (AM#3) trolley controls.
Adj ustable Iimt switch actuators shall be installed on both ends of
those rails to actuate the Iimt switches and stop the crane (AWM{3)
trolley prior to contacting the runway bunpers.

(AMH3) delete d.

2.3.3.8 (AM#3) delete

2.3.3.9 Load Limt System

Aload limt systemshall be provided for the main hoist. The prinmary
purpose of the load limt systemis to (AM#3)interupt hoi st notor when the
preset | oad has been exceeded. The systemshall consist of a |oad cell,
and | oad sensing el ectroni cs( AM#3) .

2.3. 4 Mot or s
2.3.4.1 Ceneral Requirenents

Mot ors shall be designed specifically for cranes and hoist duty. Drain
hol es shall be provided at | ow points near each end. Inspection and
service covers shall be provided with gaskets. All hardware shall be
corrosion resistant. Mtors shall conformto the requirenents of NFPA 70
and UL 1004. Mdtors shall be provided with a suitable heater to prevent
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condensation during |ong periods of inactivity. One thermal sensitive

devi ce enbedded in the hoist notor wi ndings shall be provided. (AM¢3)The
set point shall be set below the Class B insulation tenperature limt. The
t hermal - sensitive device and associated circuits shall be self-restoring
(automatic reset).

2.3.4.2 Mai n Hoi st Mot or
The hoi st notor shall be industrial single-speed; single-w nding.
2.3.4.3 (AM#3) Trol l ey Drive Mitors

The (AM#3) trolley drive motors shall be industrialsingle-speed;
si ngl e-wi ndi ng wound rotor AC induction

2.3.4.4 Mot or Encl osures
Mot or encl osures shall be totally encl osed, fan cool ed (TEFC).
2.3.4.5 Hoi st Motor Insulation and Tine Rating

The hoist notors shall be provided with Cass B insulation with a 60-m nute
m ni mum notor time rating to satisfy NEMA perm ssible notor tenperature
ri se above 40 degrees C anmbient permitted by Cass B insul ation.

2.3.4.6 (AM£3) Trolley Mtor Insulation and Time Rating

The (AM#3) trolley drive motor shall be provided with Class B insulation
with a 60-minute mininumnotor time rating to satisfy NEMA permi ssible
notor tenperature rise above 40 degrees C anbient permitted by Class B

i nsul ati on.

2.3.5 El ectri c Brakes
2.3.5.1 Hoi st Brake Tinme Del ay

One of the hoist holding brakes shall be provided with a tine delay setting
(from1 to 3 seconds). Such tine delay shall be initiated upon rel ease of
the control pushbutton or return of the nmaster switch to OFF.

2.3.5.2 Autormatic Stop System

Al electrically controlled brakes shall be applied automatically when
power is interrupted. Brakes shall be wired so that the brakes rel ease
upon operation of a pushbutton for the associated drive and shall set upon
rel ease of that pushbutton, return of the master switch to OFF, operation
of PONER OFF pushbutton, de-energization of main |ine contactor, or power
failure. Electric brakes shall be designed so that they can be
nmechani cal ly rel eased. Enclosures for brake electrical components shall be
NEMA I CS 6. DC shunt magnetic shoe brakes shall be provided with an
electrical forcing circuit for rapid rel ease of the brake. Each shunt coi
brake shall be circuited so that both conductors supplying the brake are
opened sinultaneously when the brake is de-energized.

2.3.6 del ete (AMH3)

2.3.6.1 Transf orners

SECTI ON 14601 Pade 16



Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0003 TO SOLI Cl TATI ON NO. DACA63-01- B-0003

Transformers shall be dry type and shall carry full |oad continuously at
rated vol tage and frequency w thout exceedi ng an average tenperature rise
of 115 degrees C above an anbient tenperature of 40 degrees C. The
transformer shall have a totally encl osed case which shall be finished with
manuf acturer's standard coating system Transforners shall be fully
encapsul ated, except for those specifically designed for use as an
isolation transforner for static power conversion units.

2.3.6.2 del ete (AMH3)

2.3.6.3 Anti condensati on Heaters

Al nmotors and control panels shall be equipped with thernostatically
control l ed anti condensation heaters. The circuit breaker conbi nation
magnetic starter shall be NEMA 4encl osure in accordance with NEMA | CS 6.
The magnetic starter shall be equipped with manually reset overload rel ays
and shall be interlocked with the main Iine disconnect so that al

anti condensati on heaters are de-energized when the nmain |ine disconnect is
energi zed; and shall be energized when the nmain |line disconnect is

de- energi zed.

2.3.7 Conduit and Wring
2.3.7.1 Gener al

Al wiring between equi pnent units or components, except where flexible
connections are specified, shall be installed in rigid, steel conduit with
t hreaded condul et fittings and zinc-coated NEMA 4 outlet and pull boxes.
Conduit connections to notors, brakes, limt swtches, wheel trucks, and
other itens where flexible connections are required shall be made using
short lengths of liquid-tight flexible conduit. The conduit shall be
securely nounted and fastened to the crane framework and shall be installed
in a neat and workmanli ke manner. Change of direction of a conduit run
shal | be nade by neans of threaded condulet fittings and the conduit shal
be installed to fit close to the crane framework. Conduit unions shall be
used where standard couplings cannot be used to join conduits or as
required to permt dismantling for shipnent. No running threads will be
permtted. Ends of conduits shall be carefully reaned.

Al'l threaded connections shall be nmade up with a compound conposed of
col l oi dal copy and rust inhibitors. Separate conduit systens shall be
provi ded for power, control, and lighting circuits. The entire conduit
system shall be grounded and shall be installed so that any noisture wll
be drained fromterm nal boxes and equipnment. All conduit connections to
equi prent encl osures shall be watertight threaded. Suitable
"drain-breather" devices shall be provided at all |ow points of the conduit
systemto allow water to escape continuously. The conduit system shall be
installed in the shop, conplete and ready for installing wire and after

i nspection shall be disnmantled as necessary for shipnent to the site.

2.3.7.2 Condui t
a. Rigid Conduit - Rigid steel conduit shall conformto ANSI C80.1 and
shall, in addition, be zinc-coated (gal vani zed) both inside and outside

by the hot-di p nethod.

b. Flexible Conduit - Flexible conduit shall conformto CI D A A-55810
shal | have a hot-di pped gal vani zed steel core, copper ground wire, and
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a wat er proof extruded PVC cover.
2.3.7.3 Insul ated Wre and Cabl e

a. Materials, Construction and Tests - Materials, construction

FHRHS3

and
tests, unless otherwi se specified, shall conformto the applicable

requi renents of NEMA WC 7 or NEMA WC 8, as applicable. Parts, tables,
sections, appendi ces, grades, and classes specified will refer to the

above NEMA st andards, unl ess otherw se st at ed.

b. Conductors - Conductors shall be anneal ed copper wire. Copper

conductors shall be tin or lead alloy coated, or bare, as required by

the type of insulation used. Al conductors shall have class B or C

standi ng. Solid conductors will not be permtted.
c. Insulation
(1) Material

I nsul ation shall be a cross-linked polyethyl ene neeting the

di mensi onal, electrical, and physical requirenments of Part 3 of
NEMA WC 7 or NEMA WC 8. Type | or Type Il grade of EPR insulation
shal | be used for single-conductor cables with a jacket and for
the individual conductors of a multiple-conductor cable with an
overal |l jacket.

(2) Insulation Thickness
I nsul ation thickness shall be as required by Table 3-1, Part 3 of

NEMA WC 7 or NEMA WC 8 as applicable, for rated circuit voltage of
0-600 volts. Single-conductor cross-linked polyethyl ene insul ated

cables with Colum A thickness only will be permitted w thout a
j acket. Singl e-conductor ethyl ene-propyl ene-rubber insul ated
conductors with Colum A thickness will not be permitted.

d. Type - Unless otherw se specified or approved, all wire and cabl e
for power, control, and lighting shall be single conductor

e. Jackets - An outer jacket of a synthetic thernpsetting materi al
shal | be applied over nultiple-conductor cables. Single-conductor

cabl es and individual conductors of a nultiple-conductor cable may have
a jacket. The jacket shall be tightly and concentrically fornmed around
the core of the cable. Single-conductor cables shall have jackets when
i nsul ation thickness is in accordance with Colum B, Table 3-1, Part 3
of NEMA WC 7 or NEMA WC 8. The jacket shall be a synthetic

t hermosetti ng conpound and shall conformto one of the foll ow ng:

(1) Heavy-duty bl ack neoprene in accordance wth paragraph 4.4.3
of NEMA WC 8.

(2) Heavy-duty bl ack chl orosul fonated pol yet hyl ene i n accordance
wi th paragraph 4.4.9 of NEMA WC 8.

f. Dinensional Tolerance - The outside dianeter of single-conductor

wi res and cables shall not vary nore than 5 percent fromthe cal cul at ed
out si de di ameter based on the thickness, including tolerance, of the
conponent materials specified.
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g. Wres - Near resistors, wiring exposed to heat shall have flane
retardant, heat and noisture resistant insulation, and conformto the
requi renents of NFPA 70 and the follow ng: Maxi mum operating
tenperature for conductors generally shall be 90 degrees C except that
maxi mum operating tenperature for internal wring conductors in

resi stor cabinets shall be 125 degrees C

h. Control Panel Wring - Control panel wiring shall be stranded
copper switchboard wire with 600-volt insulation and except for type
SIS shall be coated. The wire shall be AVB or SIS. Hinge wire shal
have Class K stranding. Hi nge wire shall be used between stationary
and hi nged equi prrent and shall be formed in wire | oops or bundles at

| east 600 nm | ong which shall provide rotation around the |ongitudina
axi s of the conductors.

i. Festoon System Cable - The connections to the trolley shall be made
using type G cables with 75 degrees C, 600-volt insulation and
heavy-duty "Neoprene" jacket for the power circuits and type SO cord
with 60 degrees C, 600-volt insulation and "Neoprene" jacket for

control and lighting circuits. Type G cables and SO cords shal
conformto the applicable requirenents of NEMA WC 3, Part 7, paragraphs
7.6 and 7.7, respectively. Conductors shall have not |ess than class H

st randi ng.
j. Current Carrying Capacity - Wre for power and notor circuits shal
have a current carrying capacity of not less than the full-load current

of the notor or the circuit but in no case less than No. 10 AWc Wre
for control circuits shall not be smaller than No. 14 AW Wres
exposed to heat or in resistor cabinets shall be sized as required but
in no case less than No. 10 AWG

k. Term nations and Continuity - All conductor connections, except for
splices in lighting conductors which are made in junction boxes, shal
be term nated at term nal studs or term nal bl ocks using approved

i ndented term nal ring-tongue connectors. All screw termnals shal
have | ockwashers and all stud term nals shall have contact nuts and

ei ther locking nuts or | ock washers. Splices will be permtted only in
accordance wi th NFPA 70.

PART 3 EXECUTI ON
3.1 SHOP ASSEMBLY AND TESTS

The hoists, trolleys, trolley drives(AM#3)shall be shop assenbl ed and
operated under their own power. Reeving of drums and sheaves will not be
required. Permanent wiring except wire which would be di sassenbl ed or
partly disassenbl ed for shipnent shall be installed. Pernmanent conduit
except conduit attached to wal kways, |adders, stairs, and machi nery housing
shall be installed. The gantry structural frame shall be assenbled and
checked for fit and alignnent. The test shall denobnstrate that the various
parts and conponents are correctly fabricated, assenbled, and fitted. The
Contractor shall notify the Contracting O ficer 15 days prior to testing
operations.

3.2 PREPARATI ON FOR SHI PMENT

After conpletion of the shop tests, the crane shall be nmatch-marked and
prepared for shipment with electrical connections tagged. Four copies of a
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di agram of mat ch-nmarks shall be furnished. Al parts and equi prent at the
site shall be protected from weather, danage, abuse, and | oss of
identification.

3.3 ERECTI ON

Erection shall be in accordance with the manufacturer's instructions.

(AME1)

3.3.1 Erecti on Procedures

Maj or conmponents of the crane shall be shop assenbl ed as conpletely as
possi ble. The erection procedures shall ensure that the crane is erected
without initial stresses, forced or inprovised fits, misalignnents, nicks
of high-strength structural steel conponents, stress-raising welds, and
rough burrs. After the crane is erected, any damaged pai nted surfaces
shal | be cleaned and repainted. After erection is conplete, the equi prment
shal |l be serviced. Al necessary grease and oil of approved quality and
grade for the initial servicing and field test shall be provided by the
Contractor.

3.3.2 Mechani cal Al i gnnent

Al notors, couplings, brakes gear boxes, and drive conmponents shall be
al i gned when reinstalled, in accordance with manufacturer's instructions.

3.3.3 El ectrical Alignnent

The control system shall be aligned in accordance with manufacturer's
instructions. Alignnment data shall include timer settings, resistor tap
settings, potentionmeter settings, test point voltages, supply voltages,
not or vol tages, motor currents, and test conditions such as anbient
tenmperature, notor |oad, date performed, and person performng the
alignment. A copy of the final alignnment data shall be stored in contro
panel door.

3.4 ACCEPTANCE TESTI NG
3.4.1 Crane Test

The Contractor shall provide all personnel necessary to conduct the tests
including but not Iimted to crane operators, riggers, rigging gear, and
test weights. Testing shall be perforned in the presence of Contracting
Oficer. The Contractor shall notify the Contracting Oficer 15 days prior
to testing operations.

3.4.1.1 Test Sequence

The crane shall be tested according to the applicabl e paragraphs of this
procedure in the sequence provided.

3.4.1.2 Test Data

Operating and startup current neasurenments shall be recorded for electrica
equi prent (rmotors and coils) using appropriate instrumentation. Speed
nmeasurenents shall be recorded as required by the facility evaluation tests
(normally at 100 percent load). Recorded values shall be conpared with
design specifications or manufacturer's recomrended val ues; abnorma
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di fferences shall be explained in the remarks and submitted for approval or
appropriate adjustments perforned. |In addition, high tenperatures or
abnormal operation of any equi prent or machinery shall be noted,

i nvestigated, and corrected. Hoist, trolley, and gantry speeds shoul d be
recorded during each test cycle.

3.4.1.3 Equi pnent Mbnitoring

During the | oad test, inproper operation or poor condition of safety
devices, electrical conponents, mechanical equipnment, and structura
assenblies shall be nmonitored. Observed defects critical to continued
testing shall be reported inmediately to the Contracting O ficer, and
testing shall be suspended until the deficiency is corrected. During and
i medi ately followi ng each |oad test, the foll ow ng inspections shall be
made:

a. Inspect for evidence of bending, warping, permanent defornmation,
cracki ng, or malfunction of structural conponents.

b. Inspect for evidence of slippage in wire rope sockets and fittings.

c. Check for overheating in brake operation; check for proper
stopping. Al safety devices, including emergency stop swtches and
PONER OFF pushbuttons, shall be tested and i nspected separately to
verify proper operation of the brakes.

d. Check for abnormal noise or vibration and overheating in nmachinery
drive conponents.

e. Check wire rope sheaves and drum spooling for proper operation
freedom of novenent, abnormal noise, or vibration

f. Check electrical drive conponents for proper operation, freedom
fromchatter, noise, or overheating

g. Inspect external gears for abnormal wear patterns, damage, or
i nadequat e | ubrication

3.4.1. 4 Hooks

Hooks shall be neasured for hook throat spread before and after |oad test.
A throat di nension base neasurenent shall be established by installing two
tram poi nts and nmeasuring the di stance between these trampoints (to within
0.4 nm). This base dinension shall be recorded. The distance between tram
poi nts shall be neasured before and after load test. An increase in the

t hroat opening by nore than 1 percent fromthe base measurenent shall be
cause for rejection.

3.4.2 No- Load Testing
3.4.2.1 Hoi st Operating and Limt Switch Test

The | oad hook shall be raised and | owered through the full range of norna
travel at rated speed and ot her speeds of the crane. The |oad hook shal

be stopped below the geared limt switch upper setting. In slow speed
only, proper operation of upper and lower limt switches shall be verified.
The test shall be repeated a sufficient nunber of times (mninmmof three)
to denonstrate proper operation. Brake action shall be tested in each
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direction. The proper tine delay shall be verified between the actuation
of the dual brakes.

3.4.2.2 Troll ey Travel

The trolley shall be operated the full distance of the gantryrails
exercising all drive speed controls in each direction. Brake operation
shall be verified in each direction. 1In slow speed the trolley bunpers
shall contact the trolley stops |located on the gantrygirders.

3.4.2.3 del et ed (AM#3)

3.4.2. 4 Hoi st Loss of Power No-Load Test

The hooks shall be raised to a height of approximately 3.5 mor |ess.
VWiile slowmy |owering the hook, the main power source shall be di sconnected
verifying that the hook will not |ower and that both brakes will set.

3.4.2.5 Travel Loss of Power No-Load Test

Wth the hook raised to clear obstructions and the trolley traveling in
sl ow speed, the main power source shall be disconnected verifying that the
trolley will stop and that the brake will set. (AM3)

3.4.3 Load Test
3.4.3.1 Hoi st

Unl ess ot herwi se indicated, the following tests shall be perforned using a
test load of 125 percent of rated | oad.

a. Hoist Static Load Test: Hol ding brakes and hoi sting conponents
shall be tested by raising the test |oad approxi mately 900 mm and
manual |y rel easi ng one of the holding brakes. The |oad shall be held
for 10 minutes. The first holding brake shall be reapplied and the
second hol ding brake rel eased. The |oad shall be held for 10 mi nutes.
Any | owering that may occur indicates a malfunction of the brakes or

| oweri ng components.

b. Dynamc Load Test: The test |oad shall be raised and | owered at
each speed through the full operating range. The machinery shall be
conpl etely stopped at |east once in each direction to ensure proper
br ake operation.

c. Hoist Load Brake: Wth test |oad raised approximately 1.5 m and
with the hoist controller in the neutral position, the hol ding brake
shall be rel eased. The |oad brake shall be capable of holding the test
load. Wth the holding brake in the rel eased position, the test |oad
shall be lowered (first point) and the controller shall be returned to
OFF position as the test load |owers. The |oad brake shall prevent the
test load from accel erati ng.

d. Hoist Loss of Power Test: After raising the test load to
approximately 2.5 m begin slowy lowering the test |oad, the main
power source and the control pushbutton shall be rel eased verifying
that the test load will not |ower and that both brakes wll set.

e. Trolley Dynamic Load Test: \While operating the trolley the ful
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di stance of the gantry rails in each direction with test |oad on the
hook (one cycle), the proper function of all speed control points and

proper brake action shall be tested.

f. delete (AM#3)

3.4.3.2 Trolley (AME3) Loss of Power Test

Using a test | oad of 100 percent of rated | oad, the | oad shall be raised
cl ear of any obstructions on the operating floor. Starting at a safe

di stance fromwalls or other obstructions, a slow speed shall be selected
using the trolley and gantry drive. Wile maintaining a safe distance to
obstructions, the main power source shall be disconnected and the brakes
shall be verified to have set and that the equi pnent stops within the

di stance recomrended by the nanufacturer

3.5 FRAVED | NSTRUCTI ONS

Framed instructions under acrylic plastic or in |lamnated plastic,
including wiring and control diagrans showi ng the conplete | ayout of the
entire system shall be posted where directed. Condensed operating

i nstructions expl ai ni ng preventive mai nt enance procedures, methods of
checki ng the system for normal safe operation, and procedures for safely
starting and stopping the systemshall be prepared in typed form franed as
speci fied above for the wiring and control diagranms, and posted beside the
di agrams. The framed instructions shall be posted before acceptance
testing of the systens.

3.6 MANUFACTURER S SERVI CES

Services of a manufacturer's representative who i s experienced in the
installation, adjustnent, erection, and operation of the equi pnent
specified shall be provided. The representative shall supervise the
installation, adjustnent, and testing of the equipnent.

3.7 FI ELD TRAI NI NG

A field training course shall be provided for designated operating staff
menbers. Training shall be provided for a total period of 8 hours of
normal working time and shall start after the systemis functionally
conplete but prior to final acceptance tests. Field training shall cover
all of the items contained in the operating and mai nt enance instructions.
The Contracting O ficer shall be given at |east 2 weeks advance notice of
such training.

3.8 SPARE PARTS
One set of manufacturer's recomended spare parts shall be furni shed and
delivered to the site. The spare parts shall be suitably packaged for
| ong-term protection and storage. The packagi ng shall be |egibly |abel ed
to identify the spare parts. A list of the furnished spare parts shall be
i ncluded in the Mintenance manual

-- End of Section --
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