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35 01 41.00 10

ELECTROVECHANI CAL OPERATI NG MACHI NERY FOR LOCKS
04/ 08
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NOTE: This gui de specification covers the

requi renents for mechanical power systens to operate
gates and ot her mechani sns at navi gational |ock
structures.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

PART 1 GENERAL

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: This guide specification applies in
accordance with EM 1110-2-2610 LOCKS AND DAMS GATE
OPERATI NG & CONTROLS SYSTEMS and EM 1110-2- 3200 W RE
ROPE SELECTI ON CRI TERI A FOR GATE OPERATI NG DEVI CE
For hydraulic power systens, see Section

41 24 27.00 10 HYDRAULI C PONER SYSTEMS FOR Cl VI L
WORKS STRUCTURES and EM 1110- 2- 1424 LUBRI CANTS AND
HYDRAULI C FLUI DS FOR Cl VIL WORKS PRQIECTS

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

The publications listed below forma part of this specification to the

ext ent

referenced. The publications are referred to within the text by the

basi ¢ designation only.

AGVA

AGVA

AGVA

AGVA

AGVA

AGVA

AGVA

AGVA

ASVE

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGVA)

2001

2003

(2004d) Fundanental Rating Factors and
Cal cul ation Methods for Involute Spur and
Hel i cal Gear Teeth

(1997b; R 2003) Rating the Pitting

Resi stance and Bendi ng Strength of
Cenerated Strai ght Bevel, ZEROL Bevel, and
Spiral Bevel Gear Teeth

2015/ 915-1 (2002a) Suppl ement Tabl es - Accuracy

6013

6113

9002

9005

908

Classification System - Tangenti al
Measur enent Tol erance Tabl es for
Cylindrical Gears

(2006) Standard for Industrial Enclosed
Gear Drives

(2006) Standard for Industrial Enclosed
Cear Drives (Metric Edition)

(2004b) Bores and Keyways for Flexible
Couplings (Inch Series)

(2002e) Industrial Gear Lubrication

(1989b, R 1999) Information Sheet:
Ceonetry Factors for Determining the
Pitting Resistance and Bendi ng Strength of
Spur, Helical and Herringbone Gear Teeth

ASME | NTERNATI ONAL ( ASMVE)

B17.1

(1967; R 2008) Keys and Keyseats
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ASTM | NTERNATI ONAL ( ASTM

ASTM B 584 (2008a) Standard Specification for Copper
Al'l oy Sand Castings for General
Appl i cations

ASTM E 165 (2002) Standard Test Method for Liquid
Penet rant Exam nati on

ASTM E 709 (2008) Standard Guide for Magnetic
Particl e Examination

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE Std 112 (2004) Standard Test Procedure for
Pol yphase | nduction Mtors and Generators

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NEVA MG 1 (2007; Errata 2008) Standard for Mtors
and Cenerators

U S. CENERAL SERVI CES ADM NI STRATI ON ( GSA)
FS RR-W 410 (Rev E) Wre Rope and Strand

1.2 SYSTEM DESCRI PTI ON

EE R R R S I R I R I I R R S R R R R R R S R R I R I R R R R S R R R

NOTE: This gui de specficifation covers operating
machi nery for lock nmter gate and tainter type
culvert valves. It can be revised as needed to
acconmodat e other types of gates or val ves.

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

The equi pment to be furni shed under this specification consists of [[4]
[ ] mter gate units, [2] [___ ] upper gate units and [2] [
| ower gate units [and spares]] [and] [[4] [____ ] [tainter] valve units
[and spares]]. Furnish conplete units including base supports, geared
drives, portable filtering unit, brakes, nmotors, shafts, bearings, [wire
rope,] electrical equipnent, controls, covers, guards, and other necessary
itenms. Design and manufacture of the [miter gate] [and] [tainter] [valve]
machi nery units shall be provided to the Contractor by a firmthat has been
normal Iy and regul arly engaged in design, assenbly, and manufacture of
heavy machinery over the preceding [5] [__ ] years. Dinensions shown on
the drawings [and in the Bill of Materials for the Mter Gate Machi nery]
[and] [Bill of Materials for the [Tainter] Valve Mchinery] (including
structural supports) shall not be changed wi thout witten approval fromthe
Contracting Oficer. Each piece of equipnent shall be provided with a
[metallic] [__ ] nameplate firmy attached. The nanmeplate shall bear the
manuf acturer's name, nodel designation, serial nunber, unit rating,
application factor, reduction ratio's, and any other applicable
information. Submt Detail Drawings as specified in the Submttals

par agr aph.

1.2.1 Operations and Maintenance (O&\) Manual s

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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1

1

NOTE: Collective O%M Manual s are usually conpil ed
fromthe individual O&M nanual s for each piece of
equi prent .

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

For specifications on the furnishing of installation, operations and
mai nt enance instructions, see Section 01 78 23 OPERATI ON AND MAI NTENANCE
DATA.

2.

2

Design Criteria

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

NOTE: If only miter gate equi pment is being
procured, renove the brackets from paragraph ¢ and
del ete paragraph d. |If only valve nmachinery is
bei ng procured, del ete paragraph ¢ and renove the
brackets from paragraph d.

EE R R R S R I R R I R S R R R R R S R I R I R R R S R R S R R O

2.

3

a. Equipnent, where nodified by the Contractor and submitted for
approval, shall be designed for the normal |oads using factors of
safety applicable to the type of service and the particular part with a
m ni mum factor of safety of 5 based on the ultimate strength of the
material. |In addition, each part conponent, including speed reducers

[ (excluding wire rope)], shall be designed for a unit stress not in
excess of 75 percent of the yield point of the material under |oads
resulting fromthe maxi numtorque of the notor. [Both the nornmal | oads
and | oads resulting fromthe maxi numtorque of the notor shall be
considered for mter gate nmachinery.] [Both the nornmal |oads and | oads
resulting fromthe nmaxi numtorque of the notor shall be considered as
di vided [75/25] [ ] between the two druns of a hoist for [tainter]
val ve machinery.] Allowances for shock and inpact will not be
required. Submit for approval all equiprment nodification design

cal cul ati ons.

b. Al equipnent will be |ocated outside and be expected to operate
bet ween anbi ent tenperatures from [-23] [-12] to 43 degrees C [-10]
[10] to 110 degrees F

[c. The normal | oad on the mter gate nachinery is approxi mtely

[ ] kg pounds applied as a tangential force at the drive pinion
The mter gate drive machinery is required to open and close the mter
gates at a sector gear speed of approximtely [ 1/] ]

revol utions per mnute (RPM. This is based on full |oad notor speeds
of [ ] and [ ] RPM for high and | ow speeds, respectively.]

[d. The normal design | oad on each hoist drumis | ] kg pounds.

The | oads are conposed of the dead wei ght of the gate, hydraulic
forces, [ice,] and seal friction. The hoists are required to raise the
ropes at a speed of | ] msec feet/mnute.]

Mter Gate Qperation

1.2.3.1 Sequence of QOperation

I ntended as additional design information only.

a. Mter Gate Qpening
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(1) Gearbox lubrication punp is energized and operates for [3]
[ ] to[4] [ ] seconds prior to gearbox operation.

(2) Mdtor and brake are energi zed (brake is rel eased).

(3) Mdtor starts in | ow speed node and runs in | ow speed node for
the first [5] [__ ] percent of the miter gate travel.

(4) Motor shifts to high speed node and runs in the high speed
node until the mter gate is [95] [__ ] percent open.

(5) Mdtor shifts to | ow speed node and runs in | ow speed node
until the miter gate is fully open (last [5] [ ] percent of
mter gate travel).

(6) Mdtor and brake are de-energi zed (brake i s engaged).
b. Mter Gate O osing

The sequence for closing the gate is identical to that for opening, except
the gate nmoves to the mtered (closed) position.

1.2.3.2 Desi gn Consi derations

Assune the followi ng as nornmal operations of the miter gates for the

pur pose of designing the notors: Normal operations consist of [3] [__ ]
cycles per hour with [2] [__ ] starts and [2] [ ] stops per cycle. A
cycle is defined as noving the mter gate fromthe fully closed position to
the fully opened position and back to the fully closed position.

1.3 SUBM TTALS

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Review submttal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the mninumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G' if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal tags nay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
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Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment.] The following shall be submitted in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Detail Drawings[; C[; G |

Equi pnent di mensi onal draw ngs, assenbly draw ngs, catalog cuts,
and material data and shop drawi ngs show ng arrangenent,
construction details and ratings for factory built [nmiter gate]
[and] [[tainter] valve] nachinery;[ sector gear drive pinion
profile (involute) charts and tooth alignnent (lead) charts for
all sector gear drive pinions;] test rig details; proposed and
final shop test procedures and data sheets; and proposed and fi nal
field [cable tensioning and] operating test procedures and data

sheets, for approval. Provide all details of fabrication and
assenbly. Shop drawings lacking this information will be
rejected. Approval of the material subnmitted shall in no way

relieve the Contractor fromthe responsibility of conplying with
the requirenents of the specifications as to the suitability and
quality of materials and workmanshi p and t he adequacy of capacity,
operating speed and other essential characteristics of the [gate]
[and] [val ve] drives. Draw ngs, catal ogs, and design data
necessary to clearly show the details of any changes proposed by
the Contractor shall be subnitted for approval in conformty wth
the requirements of this specification. Equipnent, materials, and
articles of construction installed or used w thout such approval
will be at the risk of subsequent rejection. Furnish to the
Contracting O ficer, for approval, the nanes of the manufacturers
of all nachinery and other equi pment contenpl ated for

i ncorporation into the work, together with perfornance capacities
and other pertinent information pertaining to the equi pnent.
Include in the submttals the follow ng information:

1) BRAKES

Manuf acturer's Name

Type

Model Nunber

Conti nuous Duty Torque Rating

Tor que Adj ustment Range

Supply Vol t age

Type of Conduit Box - [Standard] [Watertight]
Type of Lining

Type of Bearings

Type of External Brake Rel ease Mechani sm
Brake Weel Size

Type of Bore - [Straight] [ Tapered]

X TToDQ PO QA0 o
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Bore Size

Brake Weel Materi al

Brake Wieel Mbdel Number

Space Heater Manufacturer/Type/ Size (KW
Space Heater Supply - Volts, Phase, Cycle
Type of Encl osure

Encl osure Model Nunber

Torque Gauge | ncl uded [Yes] [ Noj

Torque Scal e I ncluded [Yes] [Noj

Wei ght of Brake

Wei ght of Encl osure

Qutline Dinensional Print of Brake
Qutline D nmensional Print of Enclosure
Quantity Being Furnished

NS XsS<Ec—™0=-0TOS53]

SPEED REDUCERS

Manuf acturer's Name

Type

Model Nunber

Exact Ratio

Efficiency

Mechani cal Rating - Durability - HP, Specify SAC
Mechani cal Rating - Strength - HP, Specify SAT
Rati ng Cal cul ati ons

Life Factors CL, KL

Reliability Factors CF, KR

Type of Gearing and Heat- Tr eat nent

Type of Bearings

M ni mum L- 10 Bearing Life

Met hod of Lubrication

Si ze and Number of Mounting Bolts

Wei ght and Air Volume of Unit wthout Ol
Weight and Air Volune of Unit with Ol

Qutline Dinensional Print

Type of Breather

Quantity Being Furnished

""U)“_Q'UODB_Z_‘_'_'D'(Q_"CD o0 TD

SECTOR GEAR AND DRI VE PI NI ON

a. Manufacturer's Nanme

b. Pinion P.D. and Pinion D.P.

c. Number of Pinion Teeth

d. Face Wdth of Pinion

e. Pinion Mterial

f. Pinion Heat Treatnent

g. BHN of Pinion

h. Sector Gear P.D. and Sector Cear D.P.

i. Nunber of Sector Gear Teeth

j. Face Wdth of Sector Cear

k. Type of Construction - Cast/Fabricated

|. Sector Cear Materials of Construction

m Sector CGear Heat Treat ment

n. BHN of Sector Gear Teeth

0. Mechanical Rating of Gear Set - Durability - HP, Specify SAC
p. Mechanical Rating of Gear Set - Strength - HP, Specify SAT
g. Percentage of Material Yield Point Based on maxi mum Motor Full Load
Tor que

r. Life Factors CL, KL
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4)

5)

Reliability Factors CF, KR
| Factor

J Fact or

Nunmber of Reduction Set
Qutline D nension Print

Wei ghts of Gear and Pinion
Quantity Being Furnished

<xXxs<c~on

ELECTRI C MOTORS

Manuf acturer's Name

Type

Franme Nunber

Uni que Serial Number

Certified Factory Motor Test Data, Hi gh Speed & Low Speed
Mot or Performance Curves, Hi gh Speed & Low Speed
Encl osure Type

I nput Vol tage, Phases, Frequency

Full Load Anps, Hi gh Speed & Low Speed
Locked Rotor Anps, Hi gh Speed & Low Speed

I nsul ation Type

Tenperature Ri se

Drive Qutput Shaft Size and Tol erances
Space Heater Manufacturer/Type/ Size (KW

I nput KW | nput Voltage

Condui t Box Si ze- Mot or

Conduit Box Size-Heater

Drain Description (Manufacturer and Type)
Ful | Load Torque, H gh Speed & Low Speed
Upper Limt Torque, Hi gh Speed & Low Speed
Lower Limt Torque, Hi gh Speed & Low Speed
Locked Rotor Torque, Hi gh Speed & Low Speed
Percentage Slip, H gh Speed & Low Speed
Qutline D nensional Print

Wei ght of Mot or

Quantity Being Furnished

NS Xg<SEerm9"QoDOS3ITATI7TQ@Qm0a0oY

MOTOR DRI VE UNI T COUPLI NGS (H GH AND LOW SPEED SHAFTS)

Manuf acturer's Nane
Type
Model Number

Bore Sizes and Tol erances

Nunber of Keyways

Keyway Sizes and Tol erance

Reconmended Shaft Size and Tol erance
Recomended Key Size and Tol erance
Recomended Key Materi al

Keyways Filleted [Yes] [No]

Mat eri al s of Construction

Catal og Rating - Torque, HP/ 100 RPM
Service Factor Based on Catal og Rating
Angul ar M sal i gnnent

Paral l el O fset M salignnment

Axi al Moverent

Torque and HP/ 100 RPM Capacity of Low Speed Coupling with
i cipated Shaft Fits

Type of Lubrication

Assenbly Procedure of Hub with Shaft

WITPLTDOESZ3ITAT PP DY
—
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6)

7)

8)

t. \Weight
u. CQutline Dinmensions Print
v. Quantity Being Furnished

TORQUE LI M TI NG COUPLI NGS

Manuf acturer's Nanme
Type
Model Nunber

Bore Sizes and Tol erances

Nunber of Keyways

Keyway Sizes and Tol erance

Reconmended Shaft Size/ Tol erance
Recommended Key Size and Tol erance
Recommended Key Materi al

Keyways Filleted [Yes] [No]

Material s of Construction

Catalog Rating - Slip Torque Range, |Ib-in
Slip Torque Setting, Ib-in

Servi ce Factor Based on Catal og Rating
Angul ar M sal i gnnent

Paral l el O fset M salignnment

Axi al Movenent

Torque Capacity

Type of Lubrication

Wi ght

Qutline D nensions Print

Quantity Being Furnished

<C""(/J“.Q'OO:3_X'_'_':T(Q_"('D OO0 TD

Pl LLOW BLOCK BEARI NG

Manuf acturer's Nane

Type

Model Nunber and Size

Beari ng Housing Materia

Bearing Bore Di aneter

Bearing Bore [Fixed] [Floating]
Type of Bearing

Static Capacity of Bearing

Thrust Capacity of Bearing

Basi ¢ Dynami ¢ Capacity of Bearing
[ Load Capacity of Bearing]

L-10 Life of Bearing

Type of Seals

Type of Lubrication

[ Grease Grooves Included [Yes] [No]]
Wei ght

Qutline Dinensional Print
Quantity Being Furnished

T 0T OS 3 —xXT T oDKQ T OO0 TY

[ W RE ROPE]

a [Size]

b. [Type and Construction]
c [ Material]

d

[ Lay]
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1.4 DELI VERY, STORAGE, AND HANDLI NG

1.4.1 Conponent s/ Systens [ Required for Lock Shutdown Peri od]

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

NOTE: Many custom and catal og sel ected itens
require long lead times that may affect the
construction schedule. |If this is the case, use the
foll owi ng paragraph.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

The Contractor is hereby notified that many of the conponents required for
the electrical and nechani cal equi pnrent at a Lock and Dam have | ong
delivery tines. A |large percentage of the lock electrical and nechanica
wor k must be accomplished only during critical times [(lock shutdown period
may be required)]. To ensure that all work required during this tine
period is acconplished, present to the Contracting Officer, within [120]

[ ] cal endar days after receiving notice to proceed, witten copi es of
finalized purchase agreenents with conponent nanufacturers (NOT SUPPLI ERS)
for the components and systens noted below. If any of these

component s/ systenms or other itenms, not listed but required, have a delivery
time longer than would be provided by subm ssion of purchase agreenents
[120] [__ ] cal endar days after receiving notice to proceed, accelerate
the procurenent procedures to provide delivery as needed to acconplish the
wor K.

COVPONENTS

(1) Speed Reducers

(2) Mot or s

(3) Hi gh and Low Speed Coupl i ngs
(4) Torque Linmiting Couplings
(5) Brakes and Control Units
(6) Bear i ngs

[(7) Sector gear [rework]]
[(8) Sector Arnj

[(9) Strut Arm

[ (10) Pi ni ons]

[(11) Wre Rope Druns]

[(12) Wre Rope]

These purchase agreenments shall include a confirned delivery date and point
of contact at the particular manufacturer. The nmanufacturer shall be
required to furnish a nonthly report (a copy of which shall be submitted to
the Contracting Oficer on the 10th of each nonth) of progress on the
particul ar conponent/system and any del ays in the previously specified
delivery date. The reporting requirenents specified herein shall be
included in the requirenents of Section 01 32 01.00 10 PRQIECT SCHEDULE

1.4.2 St orage of Equi prent

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Thi s paragraph covers storage of equi pnent
when delivered to the jobsite and storage of spares.
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For specifications on storage of equiprment see [Section 35 20 16. 33 STORAGE
M TER GATES][ and ][ Section 35 20 16.46 TAI NTER GATES AND ANCHORAGES] .
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PART 2 PRODUCTS

2.

2.

2.

2.

1 ELECTRI CAL EQUI PMENT

El ectrical equipnment, including limt switches, notor starters, conduit,
conductors, controls, [slack cable safety devices] etc., shall conformto
the requirenents of Section 33 71 01 OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON
and/ or the draw ngs.

2 SPEED REDUCERS
2.1 Mter Gate Speed Reducers
2.1.1 Cenera

The speed reducer shall be a [single] [double] [triple] [quadruple]
reduction, [right angle,] [parallel shaft,] [spiral bevel/helical gear]
[helical gear] [right angle worm gear] type, entirely self contained in an
oil tight, steel housing designed to nmaintain shafts and bearings in
accurate alignment. The gear ratio shall be as indicated plus or mnus
[1.5] [ ] percent. [The [vertical] [horizontal] output shaft shall be
[single] [double] extended and shall [be coupled to the pinion shaft] [have
the pinion nounted on the output shaft]]. [The [vertical up] [horizontal]

shaft shall be [19] [ ] my [3/4] [ ] inches in dianeter, shal
protrude through the [top] [side] of the reducer housing, and shall drive a
rotary camlimt switch.] [The input shaft shall be [__ ] mr inches in

diameter.] Speed reducers shall be rated as indicated on the draw ngs.
The speed reducers shall be designed, rated and manufactured in accordance
with AGVA 6113AGVA 6013. The gearing shall be rated in accordance with
AGVA 2003 and AGVA 6113AGVA 6013. AGVA 2001 is not to be used for rating
and design of the conponents of the speed reducers. |n all cases where
these standards or this specification are in conflict with one another the
nore conservative design standard shall take precedence.

.2.1.2 Reducer Housi ng

The reducer housing shall be heavy duty cast steel or wel ded stee
construction and shall have dowel pins at all parting seams for accurate
gear and bearing alignnent. [The reducer housing shall be of the dry well
type design for the vertical down output shaft.] [The dry well shall be
desi gned such that the speed reducer can be conpletely filled with oi
while in storage and the oil can be drained out of the dry well when the
speed reducer is to be put into service.] The base of the reducer shall be
of sufficient thickness and width in order to reduce the stress on the
mounting bolts. Al surfaces shall be snmooth and flat and easy to clean.
The upper and | ower housings shall have large, rugged lifting lugs. [A
nmachi ned steel bracket for nmounting the rotary camlimt switch shall be
provi ded and nmounted as indicated.] Al required oil drains, fill ports,
breathers, heater ports, filtering ports, and inspection covers shall be
provided in the housing. A main oil drain shall be provided at as |ow a
poi nt as possible on the reducer housing. The main oil drain shall be
fitted with a 25 mr 1-inch stainless steel ball valve with a
pressure-tenperature rating of 13.8 MPa 2000 psig at 38 degrees C 100
degrees F. The valve shall be plugged on the open end. [Housing shal
include 25 mr 1-inch filter ports with 25 nr 1-inch stainless steel bal
val ve to be connected to the portable filtering unit when required,

ot herwi se the ends shall be capped.] The |ower bearings shall also be
provided with drai nabl e deepwel|l bearing end caps as indicated. The drains
shal | be nanifol ded and piped to a single point with a shutoff valve and

SECTION 35 01 41.00 10 Page 13



t hreaded cap on the exterior of the housing so that it is easily

accessi ble. The design of the reducer housing should ninimze potentia
for water intrusion as the reducers will be continuously exposed to the
out - of -doors anbi ent conditions. This shall include raising the upper
bearing caps on top of the housing to prevent standing water from seeping
into the enclosure. Top side inspection covers are not acceptable. Side
i nspection access covers shall be provided. Al dinensions indicated shal
remain as shown as a mninumfor proper machinery alignment [as well as

i nterchangeability with other reducers within the [__ ] District.]

. 2.2 [ Tainter] Val ve Speed Reducers
.2.2.1 CGener al

The speed reducer shall be a [single] [double] [triple] [quadruple]
reduction, [right angle,] [parallel shaft,] [spiral bevel/helical gear]
[helical gear] [right angle worm gear] type, entirely self-contained in an
oil tight steel housing designed to naintain shafts and bearings in
accurate alignment. The gear ratio shall be as indicated plus or minus [1]
[ ] percent. [The reducer shall have doubl e extended [input] [and]
[output] shafts.] [The input shafts shall provide connections for the
notor and brake separately.] [The output shafts shall connect to the [drum
and cabl e] [hoist] assenblies as shown on the drawings.] Speed reducers
shall be rated as indicated on the drawings. The reducer shall be designed
to accommodate a [75/25] [ ] torque split between output shafts based
on | oads produced by the motor. The speed reducers shall be designed,
rated and manufactured in accordance with AGVA 6113AGVA 6013. The gearing
shall be rated in accordance with AGVA 6113AGVA 6013. AGVA 2001 is not to
be used for rating and design of the conponents of the speed reducers. In
all cases where standards or this specification are in conflict with one
anot her the nore conservative design standard shall take precedence.

.2.2.2 Reducer Housi ng

The reducer housing shall be heavy duty cast steel or wel ded stee
construction and shall have dowel pins at all parting seans for accurate
gear and bearing alignnent. The base of the reducer shall be of sufficient
thi ckness and width to reduce the stress on the mounting bolts. The upper
and | ower housings shall have |large rugged lifting lugs. Al required oi
drains, fill ports, breathers and inspection covers shall be provided on
the housing. A nmain oil drain shall be provided at as |ow a point as
possi bl e on the reducer housing. The main oil drain shall be fitted with a
25 mr 1-inch stainless steel ball valve with a pressure-tenperature rating
of 13.8 MPa 2000 psig at 38 degrees C 100 degrees F. The valve shall be

pl ugged on the open end. The design of the reducer housing should ninimze
potential for water intrusion as the reducers will be continuously exposed
to the out-of-doors anbient conditions. Top side inspection covers are not
acceptable. Side inspection access covers shall be provided. Al

di mensi ons indicated shall remain as shown as a mnimumto ensure proper
machi nery alignnent [as well as interchangeability with other reducers
within the [ ] District.]

. 2.3 CGearing

Al'l single [helical] gearing shall be made from high strength all oy steel
carburized, hardened, and ground after gear cutting; AGVA Quality [ 11]
[ ] in accordance with AGVA 2015/915-1, mininmum [The [helical]
pinions shall be integrally cut on the pinion shaft.] [Spiral bevel gears
shal |l be nade fromhigh strength alloy steel with case hardened teeth,
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crown | apped for quality and snoboth operation.]
.2.4 Reducer Shafts

Shafts shall be nmade from high-strength all oy steel and shall be of
sufficient size and as indicated to insure rigid alignnent. Al keyways

shall have fillet radii. Keys shall be provided for all shafts. Al
shafts shall have standard keyways and keys in accordance with ASME B17.1
Class Il. Al fabricated di nensions of the keyways and keys shall be

submtted for review
. 2.5 Shaft Beari ngs

The shaft bearings shall be high capacity antifriction roller bearings
suitable for both radial and thrust |oads. Al bearings shall have a

m ni mum L-10 bearing life of [75,000] [__ ] hours based on the | argest
full |load nmotor horsepower provided by the specified notor.

. 2.6 CGear box Lubrication System

.2.6.1 Mter Gate Gearbox Lubrication System
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NOTE: A conbination systemgenerally is specified
for the mter gate gearbox. |If a splash type system
is used, delete the requirement for the punp.
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The lubrication systemshall be a [splash] [pressure] [comnbination
pressure/ splash] type systemusing a [synthetic] [petrol eum based]
hydro-carbon lubricant. [The pressure lubricating systemshall consist of
an electric notor driven lubricating gear punp and piping assenbly which
shal | lubricate the upper bearings and gear meshes not submerged in oil
The punp shall be a positive displacenent internal gear type, cast iron
construction. The punp shall be equi pped with an overpressure reli ef

val ve. The punp shall be externally nounted on the miter gate gear box and
shal |l be provided with the proper seals to operate under the stated
conditions. Design the lubrication system Install external and interna
piping as required to provi de adequate | ubrication to the gear nmeshes and
bearings. The pressure |osses, total flowrate, and expected flowrate to
each component and/or gear nesh shall be defined, docunented, and
submitted. A pressure switch and pressure gauge shall be nounted on the
punp outlet.] The lubrication systemshall be designed to function
properly at both namepl ate speed ratings using the specified |ubricating
oil. Al gears and | ower bearings with the exception of the | ower bearing
of the vertical (down) output shaft shall be oil lubricated. Al upper
bearings shall be oil and/or grease lubricated. Al required oil slingers,
dans, and passages shall be provided. The |ower vertical output shaft
bearing [shall be housed in the dry well and] shall be grease |ubricated.
Grease lines and lubrication fittings shall be provided for all grease

| ubricated bearings and mounted on the reducer housing such that the
bearings can be easily identified and |ubricated fromthe side of the
reducer housing. The reducer shall be equipped with a sight gauge and
dipstick in order to observe and neasure the oil |evel. The speed reducer
shall also be fitted with an oil sample valve arrangenent. The valve shal
be a6 M 1/4-inch stainless steel ball valve with a pressure-tenperature
rating of 13.8 MPa 2000 psig at 38 degrees C 100 degrees F and be fitted
with a plug on the open end. The oil sanple port on the reducer housing
shal |l be l|ocated such that an oil sanple can be drawn (through the sanple
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valve) froma point that is approximate 1/2 of the operating oil level in
t he reducer.

.2.6.2 [ Tai nter] Val ve Gearbox Lubrication System
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NOTE: A splash type systemis generally specified
for the valve gearbox. |If a splash type systemis
used, delete the requirenment for the punp.
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The lubrication systemshall be a [splash] [pressure] [conbination
pressure/ splash] type systemusing a [synthetic] [petrol eum based]
hydrocarbon lubricant. [The pressure |ubricating system shall consist of
an electric notor driven lubricating gear punp and piping assenbly which
shal | lubricate the upper bearings and gear neshes not subnerged in oil
The punp shall be a positive displacenent internal gear type, cast iron
construction. The punp shall be equi pped with an overpressure reli ef

val ve. The punp shall be externally nounted on the tainter gate gear box
and shall be provided with the proper seals to operate under the stated
conditions. Design the lubrication system Install external and interna
piping as required to provi de adequate lubrication to the gear nmeshes and
bearings. The pressure |osses, total flowrate, and expected flowrate to
each component and/or gear nesh shall be defined, docunented, and
submitted. A pressure switch and pressure gauge shall be nounted on the
punp outlet.] Lubrication systemshall be designed to function properly at
bot h nanepl ate speed ratings using the specified lubricating oil. Al
gears shall be oil lubricated. Al bearings shall be grease |ubricated.
Al required oil slingers, dans, and passages shall be provided. The speed
reducer shall be equipped with an oil sight gauge and a dip stick in order
to observe and neasure the oil level. The speed reducer shall also be
fitted with an oil sanple valve arrangenent. The valve shall be a 6 mr
1/4-inch stainless steel ball valve with a pressure-tenperature rating of
13.8 MPa 2000 psig at 38 degrees C 100 degrees F and be fitted with a plug
on the open end. The oil sanple port on the reducer housing shall be

| ocated such that an oil sanple can be drawn (through the sanple val ve)

froma point that is approximate 1/2 of the operating oil level in the
reducer.

2.7 Seal s

Spring | oaded grease-purged dual |ip seals shall be provided for all shaft

extensions. All seals shall be sized and designed to withstand the
pressure head devel oped when the speed reducer is conpletely filled with
oil (storage condition) wthout | eaking.

.2.8 Br eat her
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NOTE: Standard breather may be provided. However,
to hel p prevent water contanination, a hygroscopic
breather is recommended.
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Al'l reducers shall be provided with a hygroscopic breather with threaded
fittings for installation to prevent problens caused by noisture and
particul ate matter contamination in the reducer when it breathes in and out
due to tenperature fluctuations. The breather shall filter particles down
to 3 microns in size. The hygroscopic agent shall change col or signifying
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when the unit requires replacenment, i.e., when the desiccant is saturated
with noisture. There shall be no air flow stoppage through the breather
under freezing conditions.

.3 BEARI NGS5

Except as otherw se specified, bearings may be of the [roller]
[self-aligning spherical roller] [ball] [__ ] type as indicated and shal
be provided with pressure lubrication fittings. The manufacturer's ratings
for | oads and speeds shall be used in determ ning the bearing capacity.

The m nimum L-10 bearing life shall be [75,000] [ ] hours based on the
| argest full |oad notor horsepower provided by the specified notor.

Service and installation factors shall be in accordance with the bearing
manuf acturer's recomrendations. All bearings shall be equipped with

| abyrinth seals to exclude foreign matter and retain lubrication w thout

| eakage under both static and dynami c operating conditions. Ball bearing
pi Il ow bl ocks and fl ange bl ocks shall have solid cast iron housings wth
two bolt base. Roller bearing pillow blocks shall be of the split cast
iron construction with four bolt bases. Spherical roller bearings shall be
either of the fixed or expansion type as indicated. End caps shall be
provi ded as indicated on open ended shafts. Roller bearing housing caps
shal | be recessed into or dowelled to the bases and secured with not |ess
than 4 bolts, SAE G ade 8.

. 3.1 Brake Shaft Beari ngs

Brake shaft pillow bl ock bearings shall be of the ball type and shall be
provided with pressure lubrication fittings and set screw |l ock. Bore shal
be as indicated. The manufacturer's ratings for |oads and speeds shall be
used in determ ning the bearing capacity. The mninumL-10 bearing life
shall be [75,000] [__ ] hours based on the largest full |oad notor

hor sepower provided by the specified motor. Service and installation
factors shall be in accordance with the bearing manufacturer's
recomendations. Ball bearing bases shall be of single cast iron
construction with two bolt base.

.3.2 Pi ni on Shaft Bearings
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NOTE: Pinion shaft bearings are typically sl ow
speed and can be bronze pillow bl ock type.
Spherical roller bearings nmay al so be used.
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Pi ni on shaft bearings shall be plain bronze type and shall be provided with
pressure lubrication fittings for shaft as indicated. Bearing housings
shal |l be of split cast steel construction with 4 bolt base. The bearings
shall withstand a total resultant normal load of [ ] kg pounds applied
downward at [70] [__ ] degrees fromvertical at [__ ] RPM  Bronze

all oy shall conformto ASTM B 584 ((C93200) with grease grooves. Bearing
caps shall be secured with not |less than 4 bolts, SAE G ade 8 and

| ockwashers.

.4 SHAFT COUPLI NGS
4.1 Shaft Couplings

Shaft couplings shall be of the flanged exposed bolt, doubl e engagenent,
gear type nade of forged steel. Couplings shall be of the [vertical] [or]
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[horizontal] design [depending on the shaft on which they are nounted].
Couplings shall transmit torque by nmeans of external gears on hubs engagi ng
in internal gears on the coupling sleeves. Gears shall be machined in
accordance with AGVA 9002 and AGVA 908 standards. Couplings shall be of
sufficient capacity to develop the full strength of the shafting which they
connect and shall be pressed and keyed thereon. The key fit shall be in
accordance with ASME B17.1, Cass Il. The fabricated di mensions of the key
fit shall be submtted for review Couplings shall be equipped with | ube
pl ugs and encl osed and sealed with an el astoneric Oring to retain the

| ubricant and shall be oiltight under both static and dynam c operating
conditions. Bolts shall be SAE grade 8. M salignnent for gear couplings
shal |l be mnimzed by not exceeding the nmanufacturer's reconmendations for
installation linmts pertaining to gap-hub separation, angular alignnent,
and parallel offset alignnent neasurenents.

2.4.2 Torque Limting Couplings
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NOTE: Torque liniting couplings prevent notor
over-torque which could result in damage to the
equi prrent .
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A[slip] [detent] [__ ] type torque Iimting coupling shall be installed
between the drive notor and brake shaft and shall slip if [the miter gate

machi nery torque exceeds [__ ] N-mrinch-pounds] [or] [the [tainter] valve
machi nery torque exceeds [__ ] N-mrinch-pound ]. The coupling shal
continue to slip until the torque drops below this level. The coupling

shall be of the flexible type design with steel hubs and a steel grid which
fits into the periphery of the coupling hubs. The friction linings shal

be of the segmental type design and shall be easily replaced without
renovi ng connected equi prrent. The torque slip range shall be controlled by
a spring type mechani smwhi ch can be adjusted by neans of tightening or

| oosening the through bolts. The torque slip shall have an adj ust nent
range of plus or mnus [20] [__ ] percent of the specified | oad. The
spring mechani smshall be equi pped with nachi ned spacers of a specific
length determined by the required slip setting. The coupling slip setting
shal |l be preset at the factory. The coupling shall be equipped with self

[ ubricated bearings to pernit free rotati on when slipping. The coupling
shal | have el astoneric seals that are both water and dust tight and shal
have a fitting that allows grease lubrication. Torque limting couplings
shal |l be broken in after assenbly to the motor and reducer shafts. This
consi sts of operating the couplings at a pre-determ ned nunber of
revolutions at 100 percent slip and then re-setting the spring conpression
di stance as described in the manufacturer's installation instructions.

Slip of the torque limting coupling shall be acconplished by |ocking the

i nput shaft of the reducer and applying power to the notor in high speed.

2.4.3 Rotary Cam Limt Switch Coupling
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NOTE: Limt switch coupling would be provided to
connect an output shaft to a linmt switch input
shaft.
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The coupling shall be a jaw type flexible coupling with a sintered iron hub
and bronze insert. The coupling shall have a finished bore and shall have
keyways with set screws over the keyways. The couplings shall be furnished
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conplete with the set screws.
2.5 LUBRI CATI ON

Lubricating oil for speed reducers shall be [AGVA 5EP] [ ] in
accordance with AGVA 9005 or as recommended by the gearbox manufacturer.

It shall have good resistance to foam ng under nornal operating conditions
and shall be non-corrosive to speed reducer conponents. The oil shall be
suitable for infrequent intermttent duty operation of the speed reducers
with an anbient tenperature range from [-23] [-12] [__ ] to 43 degrees C
[-10] [210] [___ ] to 110 degrees F. Drain and fill plugs for speed
reducers shall be l|ocated so as to be readily accessible on the conpl eted
units and shall be provided w th extension piping where required.
Coupl i ngs and bearings shall be grease lubricated in accordance with the
manuf acturer's instructions.

2.6 Pl NI ON

The pinion gear shall be of the spur type and shall be cut fromsolid

steel. The normal strength horsepower rating of the pinion shall not

exceed 1/2 of the peak strength horsepower rating as determ ned by AGVA 2001
Durability rating of gears shall be as determ ned by AGVA 2001 and shall be
based on a service factor of one. The pinion shall have a generated tooth
formas indicated on the draw ngs.

2.7 SECTOR GEAR
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NOTE: |f existing sector gears are to be reworked
for rehabilitation or repair, use paragraphs 2.7.1
and 2.7.1.1 bel ow and del ete the renmaining
paragraphs. |f new sector gears are to be procured,
del ete paragraphs 2.7.1 and 2.7.1.1 and use the
remai ni ng paragraphs. The sector armand strut arm
that connects to the gate are usually fabrications.
These itens are covered on the drawings and in
SECTI ON 05 50 14 STRUCTUAL METAL FABRI CATI ONS
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2.7.1 Rewor k Exi sting Sector Cears
2.7.1.1 Gener a
The existing sector gears shall be renmoved and provided to the CGovernnent.

CGovernment supplied sector gears shall be inspected, remachined, rebushed,
and reinstall ed as shown on the drawi ngs. The operating pitch dianeter

shall be [3.66] [__ ] m[2144]) [__ ]-inches. The recut sector gear
when neshed with the new pinion shall have a backlash of [0.5] [ ] m
[0.02] [____ ]-inch to [1] [__ ] mv [0.04] [__ ]-inch. The sector gear

shall be painted prior to reinstallation.
2.7.1.2 Nondestructi ve Exam nation
Magnetic particle and dye penetrant exam nation shall be perforned in
accordance with the requirenents set forth in ASTM E 709 and ASTM E 165,
respectively.
a. Gear Teeth (magnetic particle or dye penetrant). The gear teeth
shal |l be defined as all nmaterial on the sector outside a radius of [5]
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2.

2.

[_] feet [8-1/2] [_] inches. Only indications with najor dinensions
greater than 1/16-inch shall be considered relevant. The follow ng
rel evant indications shall be unacceptable: any linear indications
greater than 3/16-inch (a linear indication is defined as one whose
length is three tines its width); rounded indications with di mensions
greater than 3/16-inch; four or nore relevant indications in a line
separated by 1/16-inch or less, edge to edge; and ten or nore rel evant
i ndications in any 6 square inches of surface with the nmajor di nension
of this area not to exceed 6 i nches when taken in the nbst unfavorable
orientation relative to the indications being eval uated.

b. Gear Spokes and Hub (dye penetrant). The gear spokes and hub shal
be defined as all material on the sector inside a radius of [1.7]

[ ] m[68.5] [ ] inches. Only indications with major

di rensi ons greater than [6] [ ] my [1/4] [ ]-inch shall be
considered relevant. The follow ng relevant indications shall be
unacceptable: any linear indications greater than [13] | ] m
[1/2] [ ]-inch (a linear indication is defined as one whose | ength
is three tines its width); rounded indications with di mensions greater
than [6] [ ] my [1/4] [ ]-inch; four or nore rel evant
indications in a line separated by [3] [ ] my [1/8] [ ]-inch or

| ess, edge to edge; and ten or nore relevant indications in any 3870
square nmr 6 square inches of surface with the major dinension of this
area not to exceed 150 nm 6 inches when taken in the nost unfavorable
orientation relative to the indications being eval uated.

c. Mp and photograph all relevant indications. The results of the
nondestructive exani nation along with the repair procedure shall be
submtted for approval prior to gear repair or renmachining. |nherent
i ndications resulting fromthe original fabrication of the gears shal
be omitted fromrepair at the discretion of the Governnent.

7.2 Fabricati on of New Sector Cears
7.2.1 Cener a

The overall dinensions and configurations of the sector gear, sector arm
sector gear drive pinion, pinion shaft, and clanping collar shall be as
shown on the drawi ngs. Each sector gear, sector arm sector gear drive
pi nion, and pinion shaft shall be manufactured as matched sets, however,
any pinion shall be fully conpatible with any sector gear. Each sector
gear and sector gear drive pinion shall be factory tested in accordance
with the Shop Assenbly and Tests paragraphs of this specification. Each
mati ng set shall be match marked.

.7.2.2 Al ternate Designs

If different fromthe Governnent furnished design, the sector gear, sector
gear drive pinion, and the pinion shaft shall be engi neered, designed, and
manuf actured by a reputable gear manufacturer who has prior experience in
desi gning and supplying this size gearing. The manufacturer shall prepare
and submt all required cal cul ations and shop draw ngs for the design and
fabrication of the sector gear and sector gear drive pinion to the
Contracting O ficer for approval prior to the start of shop fabrication.
The sector gear and sector gear drive pinion shall be designed in
accordance with AGVA 2003 with Iife factors CL and KL equal to unity and
reliability factors CR and KR equal to 1.00 or greater. The reduction set
nunber used in the design calcul ations shall not be greater than 3.
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2.7.2.3 Drive Pinion, Pinion Shaft, and d anmping Coll ar

The pinion shall be of the spur tooth design with a [525] [__ ] mr [ 21]
[ ]-inch pitch dianeter and [one (1)] [__ ] dianetrical pitch. The
pi nion shall be nmade of AISI 4340H steel. The pinion gear teeth shall be
through hardened to neasure at any point on the tooth face within [360]
[ ] to[400] [___ ] BHN after finishing. The face width of the pinion
shall be [325] [__ ] [13.0] [___ ] inches. The ends of the pinion
teeth shall be end relieved to prevent end | oading. The pinion teeth shal
be crowned as defined on the contract drawings. The pinion shaft shall be

made from[AISI 4340] [__ ] heat treated forged steel with a nininmm
yield point of [751] [ ] MPa [110,000] [__ ] psi. The clanping
collar shall be made of AISI 1045 steel. The overall |ength and dianeters

of the pinion shaft and clanping collar shall be as shown on the contract
drawi ngs. The fasteners for the clanping collar shall be SAE Grade 8 all oy
steel socket head cap screws. The keys shall be nmade of AISI 1018
keystock. The pinion shaft and cl anping collar shall be nade as shown on
the contract drawings. Certified material test results for the drive

pi nion and drive pinion shaft are required.

2.7.2. 4 Sector GCear

The sector gear shall be of the spur tooth design with a [3.6] [__ ] m
[144] [ ]-inch pitch dianeter and [one (1)] [__ ] dianetrical pitch
The sector gear shall be fabricated steel construction. The sector gear
shal I have through hardened teeth and shall have a face width of [304]
[ ] my [12] [ ]-inches. The overall dinmensions and configurations
of the sector gear shall be as shown on the contract drawings. The rim of
the sector gear shall be nade of AISI 4340 forged steel. The other parts
of which the sector gear is conprised shall be deternined based on design
requi renents. The sector gear teeth shall be through hardened to neasure
at any point on the tooth face within [320] [__ ] to[360] [__ ] BHN
after finishing. Certified material test results for the sector gear's rim
are required.

2.7.2.5 Testing

Prepare certified profile (involute) charts and certified tooth alignnment
(lead) charts for all sector gear drive pinions. These charts shall be
accurate to within +/-0.0125 mr 0. 0005 i nches and shall be drawn directly
by an electronic probe type instrunment. These charts shall be subnitted
for both faces of all sector gear drive pinion teeth. The tooth alignnent
charts shall span the entire face width of the tooth at the pitch line and
shall indicate the tooth centerline. The profile charts shall indicate the
theoretical involute line and shall span frombase circle to tooth tip at
the tooth centerline. Al charts shall have the scales |abeled. Al
charts shall be traceable to the specific teeth fromwhich they are

nmeasur ed.

2.8 HO ST DRUMS
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NOTE: |If wire rope hoists are specified, use the
foll owi ng paragraph for fabricated druns.
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For specific requirenents see Section 05 50 15 ClVIL WORKS FABRI CATI ONS.
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9 W RE ROPE ASSEMBLY
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NOTE: Section 35 01 43 WRE ROPE FOR GATE OPERATI NG
DEVI CES can be used to specify wire rope and
term nations or the follow ng paragraphs can be used.
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9.1 Wre Rope

Wre rope shall conformto the applicable requirenments of FS RR-W 410 for

Type |, class 3, construction 6; and shall be [6 x 37] [__ 1, preforned,
pre-stretched (prestressed to elimnate "constructional" stretch),
i ndependent wire rope core, type 304 stainless steel. The wire rope shal

be furnished as matched pairs (one wire rope right regular |ay, the other

left regular lay) to the lengths indicated. The rope shall have a noni na
dianmeter of [25] [ ] my [1] [ ]-inch and the breaking strength of

the rope shall be not less than kg [ ] pounds. Ropes shall be free of
[ ubricants or coating except for the lubricant required in the

manuf acturi ng process. The ropes shall be shop assenbled to the val ve and
drum connecti ng sockets.

.9.2 Wre Rope Sockets

The [ ower wire rope socket shall be of the grooved open spelter type size
for [25] [__ ] my [1] [ ]Jinch diameter wire rope. The material of
the socket shall be gal vani zed forged steel. Each socket shall be provided
with a pin and cotter pin. Materials shall be as shown on the draw ngs.

.10 SHAFTS

Al'l fabricated shafting, including brake shafts, pinion shafts, and rotary
[imt switch shafts, shall be [turned or ground,] [ hot-rolled or
cold-rolled,] [ alloy or carbon steel,] as indicated. Fillets shall be
provi ded where changes in section occur. Al keyways shall have fillet

radii. All shafts shall have standard keyways and keys in accordance with
ASME B17.1, Cass Il. Al fabricated di nensions of the keyways shall be
submtted for review

11 BRAKE
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NOTE: Brakes can be either AC or DC type. |If AC
brakes are specified, delete paragraph 2.11.2

below. If DC brakes are specified, del ete paragraph
2.11.1.
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The brakes shall be self-adjusting, shoe type, spring set, [released by a
seal ed el ectrohydraulic actuator] [with DC nagnet operated rel ease] and
shal |l be conpletely enclosed in a water-tight and dust-tight encl osing case
arranged for floor nounting. The brake shall be [alternating current]
[direct current] type rated for [120] [240] [460]-volts, [1] [3]-phase, 60
Hertz. The brake shall have an operating torque rating of [271] [ __ ] N-m

[200] [___ ] foot-pounds with a [250] [__ ] mm [10] [__ ] inch whee
bored for mounting on the brake shaft. The torque rating shall be based on
open construction continuous duty. The brake shall be self-adjusting such
that conpensation for shoe wear is automatic. Hand release, external to
the brake encl osure, shall be provided. The brake torque field setting
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shall not be less than [125] [150] [__ ] percent of the full |oad torque
of the motor when referred to the shaft on which the brake wheel is nopunted.

11,1 El ectrohydraul i ¢ Actuat or

El ectrohydraul i ¢ actuator shall consist of an electric notor that drives an
inpeller inside a fluid filled, heavy-duty, cast alum num housing. The
rotation of the inpeller shall hydraulically extend a cylinder which shal
rel ease the brake by overcoming the main spring. An adjustable valve shal
be provided to allow setting the brake tinmng. The actuator shall be
conpletely enclosed in the housing. The fluid shall be suitable for
operation in tenperatures to [mnus] [plus] [4] [ ] degrees C [40]
[ ] degrees F.

.11.2 Rel ease Magnets and Rectifier

The rel easi ng nmagnets shall be of the DC shunt type and of standard stock
design. Direct current shall be supplied by neans of a sel f-contained
rectifier unit of proper rating and suitable for operation on [120] [240]
[460] -volt, [1] [3]-phase, 60-hertz, alternating current electrical power.
The conplete unit (brake and rectifier) shall be suitable for connection to
the power circuit of the notor with which the brake is used so that the
brake will set or release when the notor is de-energized or energized,
respectively. The rating of the rectifier and the brake rel easi ng magnet
shall be in accordance with the brake rating requirenments specified and
shall be sufficient to release and hold the brake in the rel eased position
with 85 percent of rated voltage inpressed on the incomng termnals of the
rectifier. The brake shall operate satisfactorily at up to 110 percent of
rated voltage. A forcing contactor shall be provided for operation of the
DC oper at ed magnet .

.11.3 Encl osi ng Case

A NEMA Type 4 encl osing case shall be provided with watertight grease
pressure lubricated shaft seals. The cover shall be held in place by heavy
hi nge bolts and wing nuts. Enclosing case for 115 volt AC space heaters
shal | be provided. Space heaters total capacity shall be a m ni mum of [62]
[ ] watts. Heaters shall be provided by the brake manufacturer. A
bott om nounted drain and breather unit shall be provided on the encl osure
to all ow condensate water to drain, but prevent outside water fromentering
the enclosure. The enclosure shall be provided with a shaft seal for each
shaft penetration through the encl osure.

.11. 4 Mechani cal Construction

Except for brake wheels, shoes, and electrical parts, no cast iron shall be
used in brake construction. Al pins, fittings and other m scell aneous
smal |l netal parts shall be of approved corrosion-resisting nmetal. Bearings
shall be fitted with bronze or other approved bushings to prevent any

bi ndi ng of nmoving parts. Approved antifriction bearings of
corrosion-resisting construction may be used. Approved neans for

| ubrication shall be provided for all bearings, unless bearings are of an
approved self or pre-lubricated type. A naneplate of corrosion resisting
material shall be provided and attached to a part of the brake which
ordinarily will not be replaced. The naneplate shall indicate al

necessary information required by this specification. A manual release
mechani sm shall be provided to allow renoval of wheel or permt lining

repl acenent without readjusting torque setting. Magnet coil shall be epoxy
coat ed.
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2.12 ELECTRI C MOTORS
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NOTE: Electric notors are usually provided with the
machi nery and are specified in this section. The
notors have traditionally been two speed with linmt
switches which trip to change the speeds. Mre
nmodern technol ogy could include a single speed notor
and use of a variable frequency drive with
programmuabl e controller to change the speeds.
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2.12.1 CGener a

The notors shall be a horizontal shaft, squirrel cage induction, high slip,
hi gh torque, [dual] horsepower rated, [two winding,] [two speed,] [460]
[ ] volt, 3 phase, 60 Hertz type notor. The notor shall be rated for
continuous duty and conformto the applicable requirenents of NEVA MG 1.
The encl osure shall be totally enclosed, fan cool ed, and weat her pr oof

type. The notors shall be provided with a renovabl e stainless stee

drain. The drain shall be renoved as specified by the notor manufacturer.
The notor will be installed in an exterior |ocation subjected to the

weat her el enents. Speed/torque characteristics shall be as described
herein. Conduit box for incom ng power shall have two [38] [ ] m
[1-1/2) [ ] inch diameter holes for installation of watertight fittings
on the power cord. Conduit box for heater power shall have two [19]

[ ] my [3/4] [ ] inch diameter holes for installation of watertight
fitting on the heater power cord. Conduit boxes shall be |ocated on the
side of the notor as indicated on the drawings. The notor shaft shall be
sealed with a labyrinth type seal where the shaft penetrates the front and
back of the notor. See miter gate operation sequence in paragraph
entitled, "DESIGN CRI TERI A".

2.12.2 Rat i ngs
2.12.2. 1 Gate Mdtors

The gate notors shall be rated at [20/6.25] [__ ] horsepower at [745/230]
[ ] RPM (high/low speed) based on [900/300] [__ ] RPM synchronous
speeds. The 100 percent full |oad speed val ues proposed for the new notor
shall not be less than [740] [__ ] RPM and not nore than [775] [__ ]
RPM for high speed and not less than [230] [__ ] RPM and not nore than
[260] [__ ] RPM for |ow speed at the specified horsepower values. Locked
rotor torque shall be in a range from 200 to 300 percent of full |oad notor
torque for high speed and from 250 to 300 percent of full |oad notor torque
for | ow speed. [The notor shall have no breakdown torque. It is preferred
to optimze characteristics at full |load conditions and all ow | ocked rotor
torque to be in the previously specified range if there are design
trade-off's between full |oad torque and | ocked rotor torque val ues.]

2.12.2.2 Val ve Motors
The val ve notors shall be rated at [10/3.33] [_] horsepower and [ 900/ 300]

[ ] RPM synchronous speed at a m ni nrum of 8 percent and maxi num of 13
percent slip for both high and | ow speed w ndi ngs.
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12.3 Constructi on

Mot or frame size shall be a mnimum of a NEMA [445TS] |
and [405TS] [ ] for the valves. Tenperature rise shall be no greater
than [80] [__ ] degrees C [176] | ] degrees F. An internal heater of
the strip type shall be part of the notor. The heater shall have a m ni mum
capacity of [90] [__ ] Wand have separate leads terminating in a
separate conduit box. Heater power supply shall be 120 volt, 60 Hertz,
singl e phase. Cdass F insulation shall be used throughout the notor.

Mot or wi ndi ngs shall be inpregnated with the insulating conpound by the
vacuum pressure inpregnating nethod. The procedure shall be repeated unti
all voids in the winding are conpletely filled with the insulating

material. Mtor bearings shall be the antifriction type and shal
incorporate a suitable nethod for lubrication. Bearing ratings shall neet
or exceed a L-10 life of 30,000 hours at full radial |oad. The notor shal
be provided with a visible naneplate indicating notor horsepower, voltage,

_____ ] for the gates

phase, hertz, RPM full |oad anps, frane size, manufacturer's nane and
nodel nunber, service factor, and serial nunber. Modtor perfornmance data
shall be subnitted at the tinme the motors are subnitted for approval. The
data shall include: percent efficiency, percent anperes, percent power

factor, and percent slip plotted against 0 to 100 percent | oad for both
hi gh and | ow speed w ndings; and torque (NNm (ft-Ib.) and anperes plotted
agai nst 0-100 percent synchronous speed for both high and | ow speed

wi ndi ngs.

.12. 4 Factory Tests

Al nmotors shall be factory tested to ensure that they are free from

el ectrical and nechanical defects. Al tests shall be perforned in
compliance with |EEE Std 112 and NEVA MG 1. Al test results shall be
docunented in accordance with the gui dance indicated in | EEE Std 112 and
NEMA M5 1.  Testing shall include the foll ow ng:

(1) No Load Test. For each winding (high and | ow speed); at no | oad
and rated frequency and 100 percent rated voltage; record the current,
vol tage, frequency, kilowatt input, and RPM

(2) Locked Rotor Test. For each wi nding (high and | ow speed); with
the notor bl ocked and at rated test frequency and 50 percent rated
vol tage; record the voltage, current, frequency, and kilowatt input.
Repeat for 100 percent rated voltage.

(3) High Potential Test. For each wi nding (high and | ow speed):
Record vol tage and durati on.

(4) Stator Wnding Resistance Test. For each wi nding (high and | ow
speed): Record resistance in ohns between the stator w nding
termnals. Record the tenperature in degrees Centigrade.

(5) Additionally, all tests normally conducted by the manufacturer as
part of its quality control program but not specified herein, shall be
per f or med.

13 PORTABLE FI LTERI NG UNI T
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NOTE: Portable oil filtering unit may be desired if
the gearbox unit will be exposed to the weat her
Moi sture can collect in the unit and becone
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suspended in the oil. The liquid water that has
separated can be drained off but the oil nust be

filtered to renove water still in solution. Heaters
can be provided to heat the oil. However, they are
not energy efficient, can danage the oil, and may

not conpletely prevent noisture intrusion
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Provide [1] [__ ] portable filtering unit[s] for use with [both] [the
mter gate] [and] [the [tainter] valve] reducers.

a. The portable filtering unit shall be 115 volt, high efficiency,
positive displacement, rotary internal gear type punp with a mechanica

seal. The pump shall be self-primng and designed to handl e |iquids of
35 SSu to 1000 SSu viscosity, while able to devel op 625 mr 25 inches of
nmercury vacuum at zero MPa psi. The filter shall be equipped with a

repl aceable 5 micron filter cartridge.

b. The portable filtering unit will separate water fromthe oil by
coal escing and gravity separation. The water will sink to the bottom
and wi Il accumulate until it is periodically bled off. The coal escing
chanmber shall be able to handle dissimlar liquids with a specific
gravity difference of 0.09 and greater, leaving the effluent with |ess
than 10 ppm of the di scontinuous phase. The coal escing el ement will
have an indefinite life, with replacenment required only when it becones
pl ugged with solid particles.

c. Equip the portable filtering unit with all the necessary fittings
and pi pe to connect the unit to the reducer using standard hand tools.

14 GUARDS AND COVERS

Saf ety guards or covers shall be provided as shown on the draw ngs where
necessary to protect the operators from accidental contact with noving
parts. Openings shall be provided in guards and covers as necessary to
provi de access to parts requiring lubrication or regular maintenance.

.15 STRUCTURAL BASES AND SUPPORTS

For specific requirenments for wel ded structural steel bases, frames, and
supports see Section 05 50 15 ClVIL WORKS FABRI CATI ONS.

.16 PAI NTI NG
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NOTE: The interior surfaces of the gearboxes shal
be prinmed with a priner conpatible with the oil and
envi ronnental conditions.
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Al'l exposed ferrous surfaces shall be painted as required by the

manuf acturer or as noted in Section 09 90 00 PAINTS AND COATI NGS and
touched up after installation. Paint shall at a mninumprovide for zinc
chromate primer, 2 coats of varnish, and gray enanel to result in a mninmm
dry filmthickness of 0.062 nmrv 2.5 mils. Painting of nonferrous netals and
corrosion resisting steel will not be required unl ess otherw se specified
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2.17 SHOP ASSEMBLY AND TESTS

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Shop tests are necessary to ensure proper
assenbl y.
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2.17.1 CGener a

Each [mter gate] [and] [[tainter] valve] machinery unit consisting of the
notor, brake, reducer, [cable drums, cable,] couplings, and bearings shal
be completely assenbled on its structural steel base (nachinery base as

i ndi cated on the contract drawings) in the shop and tested [wi thout the
sector gear and pinion assenbly,] in the presence of a representative of
the Contracting Oficer. [The sector gear, pinions, shaft, and bearings,
shal | be conpletely assenbl ed, shimed, and aligned in the shop on the

pi ni on support base.] Notify the Contracting Oficer at least [10] [__ ]
cal endar days before testing of each machinery unit. This notification
shal | include information on how many units will be tested and the

estimated time frame involved with each test. The wi tnessing of a
particul ar test may be waived by the Contracting O ficer, however, the
approved shop test procedures, notification, and docunentation shall stil
be perforned as required by these specifications. Once infornmed that
CGovernment personnel will witness the test(s), notify the Contracting
Oficer that a particular test is schedul ed as planned a nini mum of 48
hours prior to the test(s). Performall necessary preparations and
prelimnary testing prior to issuing the 48 hour notification. Testing
shal | commence upon the arrival of Government personnel at the schedul ed

| ocation and tine. Design and furnish a test rig and facilities (within
the continental United States) suitable for perforning the tests. Details
of the test rig and its location shall be subnmtted for evaluation and
approval of the Contracting Oficer. The submittal shall address aspects

i ncludi ng adequacy of rig strength, including foundations; access to the
test rig; availability of suitable power and cranes; how the work will be
protected, how the test neasurenments will be nmade, and how test results can
be verified. Al bearing surfaces and |ubrication |ines shall be cleaned
and reducer bearings, couplings, and gears properly lubricated before tests
are begun. Al speed reducers shall be properly filled with the specified
lubricating oil and transfer of lubricating oil fromone unit to another
will not be allowed. The motors, brakes, and controls shall be
electrically connected and operated at rated voltage. The notor, speed
reducer, and brake nmachi nery conponents shall be tested and shipped to the
job-site fully assenbled on the structural steel base (nmachinery base as

i ndi cated on the contract drawings). |[The sector and pinion assenbly shal
be properly match marked and di sassenbl ed prior to shipment.] Machinery
that is tested or arrives on site without the nmachinery base installed wll
be rejected.

2.17.2 Test Procedure

Submit the test procedure, with a blank test results data sheet, to the
Contracting Oficer for review and approval prior to the conmencenent of
any tests. The test procedure shall consist of operating the unit with no
| oad at high speed in both directions for 15 minutes and at | ow speed in
both directions for 10 minutes. Each piece of equipnment shall be inspected
for snmooth operation and proper alignnent and all necessary cl earances
checked to ensure binding or excessive heat does not occur in any noving
part. During the test, readings of notor current, RPM voltage, and bearing
tenmperature shall be provided to the Contracting Officer. The test shal
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be stopped imrediately if there is any undue noise, vibration, or heat
devel oped in any of the bearings. After correction of alignment and/or al
ot her causes for the interruption of the test, the unit shall be

rei nspected and testing shall resune when permtted by the Contracting
Oficer. Final operating test results for each unit shall be submitted to
the Contracting Oficer.

2.17.3 Addi ti onal Test Procedures for [Tainter] Valve Mchinery

The test procedure applies to all units and shall include raising and
lowering a [ ] kg pound test load ([__ ] kg pounds on each drum
vertically through a distance of [ ] mr feet. The |oad shall be
suspended fromthe actual hoisting cables. The cable druns shall nake
[ ] revolutions to raise and the same to | ower the |load and this shal
be done three times in succession at high and | ow speeds wi t hout
significant interruption. The cable druns shall be inspected to ensure
proper reeving of the cable.

PART 3 EXECUTI ON
3.1 FI ELD ERECTI ON AND TESTS

Field erection and field tests will be nade by and at the expense of the
Contractor under the general supervision of the Erecting Engi neer to be
furni shed by the Contractor under the provisions of the paragraph titled
"ERECTI NG ENG NEER. " Submit the [Field Tensioning and] Operating Test
Procedure, with a blank test results data sheet, to the Contracting Oficer
for review and approval prior to the commencenent of any field tests.

[ Each sector and pinion support base shall be shimmed and | eveled prior to
final grouting with attention given to maintaining the el evations
indicated.] [The wire rope field tensioning procedure shall be based on
the follow ng steps. Upon connection of the wire rope to the val ves,
equalize the tension in the cables by the use of a hydraulic power pack or
hydraulic ramto apply an equal horizontal force (perpendicular to the
cabl e axis) on each cable and neasuring the cable deflections at the point
of force application. The forces shall be applied to the cables at a
common el evation when the cables are under load. Adjustnents to the cables
(to equalize cable tensions) shall be nade at the valve drum Equa
tensioning will be considered achi eved when the deflections of the two
cables are within 5 percent of each other. Measured deflections shall be
greater than 63 mr 2-1/2 inches at the tinme they are considered equal .
After fianl tensioning, the cable end socket shall be welded to the drum as
indicated in the contract drawings.] After the units have been installed
[and the field tensioning tests are conplete], each conplete gate [and
valve] unit will be operated [a sufficient nunber of] [__ ] cycles, as
specified on the drawings, to denpnstrate to the satisfaction of the
Contracting Oficer that the requirenments of the specifications have been
net and that the perfornmance of the equipnent is satisfactory for the
purpose intended. During the test, readings of nmotor RPM current, and

vol tage shall be provided to the Contracting Oficer as data to enable
estimati on of the notor horsepower developed. Final [field tensioning and]
operating test results for each unit shall be subnmitted to the Contracting
Oficer.

3.2 ERECTI NG ENA NEER
a. Furnish the services of a conpetent erecting engi neer to supervise

and direct the erection and installation of this equipnent. The
erecting engi neer shall be present for all shop erection, inspections,
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and tests.

b. The erecting engi neer has sole responsibility for the equi pment
neeting all the requirenents of these specifications and fulfilling all
the Contractor's guarantees.

c. The erecting engineer shall verify the fit and alignment of mating
conponents prior to erecting in the field and be present during fina
connection and field testing for contract compliance. The erecting
engi neer shall keep records of all neasurenents taken during
installation and testing.

3 FI ELD TRAI NI NG

Provide field training for operating staff after each systemis
functionally conplete but prior to final acceptance. The training shall be
given for a period of [ ] hours. The training shall cover all pieces
of equi prent and shall include itenms contained in the operation and

mai nt enance nanual s.

.4 ACCEPTANCE

Upon successful conpletion of the field tests, the [mter gate] [and]
[[tainter] valve] nmachinery and accessory itens and equi pnent will be
exami ned by the Contracting Oficer, and, if found to conply with the
contract, they will be accepted and the Contractor will be furnished
witten notice of such acceptance.

-- End of Section --
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