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CHLORI NE- FEEDI NG MACHI NES ( AUTOVATI C, SEM AUTOVATI C AND MANUAL)
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NOTE: This gui de specification covers the
requi renents for chlorine feeding machi nes for the
treatment of water or sewage.

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.

Comment 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 subnmitted as
a Citeria Change Request (CCR)
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PART 1 GENERAL

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 RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
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t he 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.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASME | NTERNATI ONAL ( ASVE)

ASME B16. 1 (2005) Standard for Gray Iron Threaded
Fittings; O asses 125 and 250

ASME B16. 11 (2009) Forged Fittings, Socket-Wlding and
Thr eaded

ASME B16. 3 (2006) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

ASME B16. 5 (2009) Standard for Pipe Flanges and
Fl anged Fittings: NPS 1/2 Through NPS 24

ASME BPVC SEC VI D1 (2007; Addenda 2008) Boiler and Pressure
Vessel Code; Section VIIIl, Pressure

Vessel s Division 1 - Basic Coverage

ASTM | NTERNATI ONAL (ASTM

ASTM A 106/ A 106M (2008) Standard Specification for Seam ess
Carbon Steel Pipe for H gh-Tenperature
Servi ce

ASTM A 153/ A 153M (2009) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Stee
Har dwar e

ASTM A 53/ A 53M (2007) Standard Specification for Pipe,

Steel, Black and Hot-Di pped, Zinc- Coated,
Wl ded and Seani ess

ASTM A 587 (1996; R 2005) Standard Specification for
El ectri c- Resi st ance- Wl ded Low Car bon
Steel Pipe for the Chem cal Industry

ASTM B 88 (2003) Standard Specification for Seam ess
Copper Water Tube

ASTM B 88M (2005) Standard Specification for Seanl ess
Copper Water Tube (Metric)

ASTM D 1785 (2006) Standard Specification for
Pol y(Vi nyl Chloride) (PVC), Plastic Pipe,
Schedul es 40, 80, and 120

ASTM F 441/ F 441M (2009) Standard Specification for
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Chl orinated Pol y(Vinyl Chloride) (CPVQ)
Pl astic Pipe, Schedules 40 and 80

CHLORI NE | NSTI TUTE (Cl)

Cl Panmphlet 1 (1997) Chl ori ne Manual

Cl Panmphlet 6 (2005) Piping Systens for Dry Chlorine
U.S. NATI ONAL ARCHI VES AND RECCRDS ADM NI STRATI ON ( NARA)

30 CFR 72 Heal t h Standards for Coal M nes

.2 SUBM TTALS
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NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnittals
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
subnmittals 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 Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags may be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Management System (RMB) are: "AE" for
Architect-Engineer; "DO for District Ofice

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

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

Installation[; C[; G |
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1

3

Detail draw ngs containing conplete wiring and schematic
di agrans and any other details required to denonstrate that the
system has been coordinated and will properly function as a unit.
Show on the drawi ngs proposed | ayout and anchorage of equi pnent
and appurtenances, and equi pnent rel ationship to other parts of
the work including clearances for maintenance and operation

SD- 03 Product Data

Mat eri al and Equi prment

A complete list of equipnent and material, including
manuf acturer's descriptive data and technical literature,
performance charts and curves, catalog cuts, and installation
instructions. Spare parts data for each different item of
mat eri al and equi pnent specified, after approval of the detai
drawi ngs and not later than [__ ] nonths prior to the date of
beneficial occupancy. Include in the data a conplete |ist of
parts and supplies, with current unit prices and source of supply,
and a list of the parts recommended by the manufacturer to be
replaced after [1] [and] [3] year(s) of service.

D agranms, instructions, and other sheets, proposed for posting.

SD-06 Test Reports

Testing

Test reports in booklet formshowing all field tests perforned
to adjust each conponent and all field tests performed to prove
conpliance with the specified performance criteria, upon
conpletion and testing of the installed system Indicate in each
test report the final position of controls.

SD- 10 Operation and Mi ntenance Data

Operating and Mai nt enance | nstructions

[Six] [ ] conpl ete copies of operating manuals outlining the
step-by-step procedures required for systemstartup, operation and
shutdown. Include in the nmanual s the nmanufacturer's nane, nodel
nurmber, service manual, parts list, and brief description of al
equi prent and their basic operating features. [Six] [___ |
conpl ete copi es of maintenance manual s |isting routine maintenance
procedures, possible breakdowns and repairs, and troubl eshooting
guides. Include in the instructions gas pipe |ayout, liquid
chlorine pipe layout, dilution liquid pipe |ayout, equipnent
I ayout, and sinplified wiring and control diagrans of the system
as installed.

DELI VERY, STORAGE, AND HANDLI NG

Protect all equipnent delivered and placed in storage fromthe weather,
hum dity and tenperature variation, dirt and dust, or other contani nants.
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1.4

1.4.1

MAI NTENANCE, EXTRA MATERI ALS AND TOCLS

Auxi | i ary Equi prent and Spare Parts

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: Renove itens not required in the project.
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Furni sh auxiliary equi pnent and spare parts as foll ows:

1.4.2

a. One spare flowrate indicator for each nachine.

b. One flexible tank connection for each machi ne, except where the
machi ne is direct cylinder-nounted.

c. Three each of all special gaskets to fit all joints and unions.

d. One set of all necessary hose clanps to suit all hose connecti ons.
e. Fifty cylinder valve gaskets.

f. One 118 nL 4 ounce bottle of ammoni a.

. Stationary netal platformscale wthout wheels, with a capacity of
[ ] chloride containers of | ] kg pounds size and of the [dial]

[ beam type.

h. [I[ ] air-purifying respirators, with cartridges conformng to
30 CFR 72; Subpart 710.] [] ] self-contained air breathing units.]

i ] residual -chlorine conparator of a type enpl oyi ng permanent
col or standards and 13- or 26-mllineter view ng-depth sanmpl e tubes,
wi th corrosion-resistant case, a color disk reading fromO0.0 ng/L to

[ ] mg/L, and sufficient DPD tablets for 100 tests. The residua
chlorine comparators shall neet EPA requirenents.

i- 0 ] emergency repair kit for chlorine cylinders.

k. | ] energency repair kit for chlorine | ] metric ton ton
cont ai ners.

Speci al Tool s

For each type of equi prment furnished provide:

a. Special tools necessary for adjustnent, operation, nmintenance, and
di sassenbl y.

b. A grease gun or other lubricating device for each type of grease
required.

c. One or nore steel cases nounted on the wall conplete with flat key
| ocks, two keys, and clips or hooks to hold each tool in a convenient

| ocation. Tools shall be high-grade, snooth, forged, alloy tool steel
Grease guns shall be lever type. Tools shall be delivered at the same
time as the equi pnrent and handed over on conpletion of the work.
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PART 2 PRODUCTS
2.1 GENERAL REQUI REMENTS
2.1.1 St andard Products

Provide material and equi pnent which are the standard products of a

manuf acturer regularly engaged in the manufacture of the products and that
essentially duplicate itens that have been in satisfactory use for at |east
2 years prior to bid opening. Equipnent shall be supported by a service
organi zation that is, in the opinion of the Contracting Oficer, reasonably
convenient to the site.

2.1.2 Nanepl at es

Maj or equi prent itens shall have the manufacturer's nane, address, type or
style, nodel or serial nunber, and catal og nunber on a plate secured to the
item of equi pnment.

2.1.3 M scel | aneous Supports

Bolts, nuts, anchors, washers, and all other types of supports necessary
for the installation of the equi pnent shall be gal vani zed steel, cadm um
pl ated steel, or Type 316 stainless steel.

2.2 CHLORI NE- FEEDI NG MACHI NE

The machi ne shall be designed for the treatnent of [water] [or] [sewage] by
the application of chlorine [solution] [gas] against a [positive]

[ negative] head of [ ] mr feet using the facility's [clarified sewage
effluent] [or] [water supply] systemfor operation of the nachi nes under a
variation in pressure from[__ ] mninumto | ] maxi mun kPa psi. The
chl ori ne-feeding systemshall consist of controls and devi ces necessary for
a conpl ete operating systemincluding a chlorine pressure gauge or ot her
device that indicates |oss of chlorine pressure, a chlorine
pressure-reducing valve, a nmeter with rate-of-flow, injector
pressure-relief valves, water-pressure gauges, water strainers, backfl ow
preventer and water-pressure regulator if required. Each chlorine-feeding
machi ne shall be provided with neans for [direct cylinder mounting] [wal
nounting] [floor nmounting on a panel or in a cabinet] and shall be designed
so that the chlorine gas feed rate control is under [a vacuum [pressure]
when the machine is in operation. [Chlorine gas shall be mxed with liquid
after being neasured through the neter.] The chlorine feeding nmachine
shal | function accurately regardl ess of nornmal variations in pressure in
the chlorine cylinders [and in the liquid pressure operating the

machines]. |In case of failure of the chlorine supply, the machine shall be
the type that is automatically protected agai nst flooding or danage so that
under operating conditions it will not be possible for water to get back

into the chlorine inlet line or dry-gas control parts. Parts subject to
contact with chlorine shall be nmade of materials resistant to the action of
chlorine at the pressures and concentrations that could be encountered.
Construction shall be as sinple as practicable to provide reliable service
and to be readily accessible for inspection, cleaning, adjustnent, repairs,
and repl acenents.

2.2.1 Capacity

Each chl orine-feedi ng machi ne shall be capable of delivering chlorine from
a mnimmof [ ] kg pounds to a maximumof [ ] kg pounds in 24
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hours and shall be capabl e of continuous operation at rated capacity.
. 2.2 Chl orinator Controls

Each chl orine-feeding nmachine shall be of the [fully automatic]

[sem automatic] [programcontrol] [ranually-adjusted] type. [Fully
automati ¢ machi nes shall be capabl e of receiving standard 4-20 mA contro
signals.] [Fully automatic controls shall consist of devices with
accessories to adjust continuously the rate of chlorine feed automatically
in direct proportion to [flow] [and] [chlorine residual] [to conmpensate for
changes in the chlorine demand] of the [water] [or] [sewage] being
chlorinated. The controls shall require no nmanual attention other than
adjustrment of the required chlorine residual.] [Sem automatic controls
shal | consist of devices with accessories to start and stop the

chl ori ne-feeding machi ne automatically with the starting and stoppi ng of
the [water] [or] [sewage] being chlorinated or with a tinmer nmechanism]

[ Program control shall consist of a device with accessories to change the
chlorine feed rate of the machine automatically according to a
predeterm ned cycle.] [Manual controls shall consist of adjustnment and

i ndi cating devices for regulating the chlorine dosage nmanually. Manually
adj usted types shall be capable of receiving standard 4-20 nA contro
signals by the addition of an automatic control device.]

. 2.3 Cylinder Connections

Cyl i nder connections shall be provided for attaching standard chlorine
cylinders to the chlorine-feeding machi nes. Connections shall include
flexible nmetal tubing, an auxiliary valve for each chlorine cylinder, a

mani fold for connecting [__ ] cylinders to each chlorine-feedi ng nachi ne,
and ot her necessary fittings, unless the machine is direct cylinder-nounted.

.2.4 Swi t chover Val ves

Two or nore mechanically operated or |oss of chlorine supply-operated
automati c gas switchover valves to automatically regulate chlorine gas

[ pressure] [vacuum shall be supplied and installed [in the gas header]
[directly on the chlorine cylinders]. The swi tchover valves shall be of
sui tabl e size and shall be equipped with filters [and traps]. The

swi tchover [pressure] [vacuun] shall be factory set.

. 2.5 Chl ori ne Pressure Gauges

Chl ori ne pressure gauges when supplied, shall be of the diaphragmtype with
the Bourdon tube and di aphragm conpartments filled conpletely with suitable
oil. The gauge on the line fromthe chlorine tank shall be constructed to
indicate accurately the pressure of chlorine gas as supplied fromthe gas
tank to the chlorine feeder.

. 2.6 Chl ori ne Pressure-Reduci ng Val ves

Chl ori ne pressure-reduci ng val ves shall function to reduce the pressure of
the gas and nmmintain the pressure constant for any given setting of rate of
feed regardl ess of changes in the cylinder pressure.

2.7 Vacuum and Chl ori ne Reli ef

Vacuum and chlorine relief shall be provided to Iimt the vacuumw thin the

chl orine-feeding nachines and provide for the release to a suitable vent to
the outside atnosphere of any chlorine gas pressure build-up in the parts
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of the machine, normally under vacuum through inproper functioning of the
equi prrent. A vacuum seal i ng valve which will seal off the system when
excessive vacuumis present may be substituted for the vacuumrelief valve.

. 2.8 Chl ori ne- Metering Devices

Chlorine-netering devices in sufficient nunber shall be furnished to cover
properly the range specified. The chlorine feed rate control system shal
maintain the feed rate within 4 percent of the indicated rate.

. 2.9 I njectors

I njectors shall be provided with the chlorine-feeding machines to receive
all chlorine and solution water and to di scharge the resulting solution to
the points of application. The chlorine solution shall be introduced into
the [water] [or] [sewage] main by neans [of a [cerami c] [hard rubber] [or]
[plastic] injection nozzle] [of a suitable diffuser tube inserted into the
mai n t hrough a corporation cock].

.2.10 Al arm Actuat ors

Each chl orine-feeding machi ne shall be equi pped with alarmactuators to
i ndicate | oss of vacuum and excess vacuum Al arm actuators shall be
provided for | ow chlorine gas pressure and high chlorine gas pressure,
unl ess the chlorine-feeding nachine is direct-cylinder nmounted. [There
shall also be a solution water |ow pressure alarm actuator. ]

.2.11 Punps

A punp shall be provided for each chlorine-feedi ng machi ne when the m ni mum
wat er pressure specified is below that required for satisfactory operation
of the machine. The punmp shall be hydraulically operated or electric
notor-driven. The electric notor shall be rated for [__ ] -volt, [__ ]
-phase, [ ] -Hz ac, and a maxi mum speed of [ ] rpm The punp shal
be equipped with a suitable starter in accordance with the type of contro
speci fi ed.

.3 EVAPCORATORS

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Delete this paragraph in its entirety for
installations where chlorine withdrawal rates w ||

not exceed chlorine gasification rate.
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Evaporators will be required whenever gas w thdrawal rates would exceed the
rate at which liquid chlorine gasifies at the operating tenperature.
Evaporators shall be water i mrersed tank heat-exchanger type specifically
designed to evaporate liquid chlorine. The evaporators shall be conplete
with controls and devices for a conplete operating systemincl uding:

Vapori zing chanber, electric water heaters, water tenperature thernostat
and indicator, high and | ow water tenperature alarm actuators, water-|evel
gauge, automatic nake-up water control system |ow water alarm actuator,
chlorine gas tenperature, and pressure gauges, [nake-up water visua
flowindicator], ammoni a-type flanged connections for chlorine inlet and
outlet, drain and vent |ine connections, and cathodic protection system
with ammeter. Parts subject to contact with chlorine shall be nade of
materials resistant to the action of chlorine at pressure and
concentrations that could be encountered. Construction shall be as sinple
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as practicable to provide reliable service and to be readily accessible for
i nspection, cleaning, adjustnent, repair and repl acenent.

. 3.1 Capacity

Evaporators shall have a capacity to convert [ ] kg pounds per day of
[iquid chlorine into gaseous state.

. 3.2 Vapori zi ng Chanber

The vapori zi ng chanber shall be constructed of steel and shall be desi gned
to conformto ASVME BPVC SEC VIII D1. The chanber shall be hydrostatically
tested at 5.5 MPa 800 psig mnimum The gas chanber and water bath tank
shal |l be cathodically protected. The tank shall be gal vanized to conform
to ASTM A 153/ A 153N and i nsul at ed.

.3.3 VWat er Heaters

The water heaters shall be designed for operation on a 3-phase, 60-Hz
current of the voltage indicated. A vapor-seal ed magnetic contactor shal
be included for handling the current to the heaters. The hol ding coi
shal |l be suitable for single-phase, 60-Hz current.

. 3.4 Swi t chover System

A liquid chlorine automati c switchover system shall automatically change to
a reserve supply when the on-line liquid chlorine supply runs out.

.3.5 Pressure-Relief System

Each evaporator shall also be equipped with a chlorine pressure relief
system | ocat ed downstream of the gas outlet. The relief systemshall have
the follow ng features:

a. Rupture disk with 1.7 MPa 250 psig mininumrating.

b. Pressure switch protected by a diaphragm seal and actuated at 137.9
kPa 20 psig.

c. Self-reseating pressure relief valve with nmanufacturer's standard
pressure rating, set for a pressure conpatible with the respective
rupture disk rating figure.

.4 Pl PING
4.1 Wat er Pi ping

Wat er piping shall be gal vanized steel conformng to ASTM A 53/ A 53V or
copper tubing conformng to ASTM B 88 ASTM B 88. Mal |l eabl e-iron unions
and fittings for installation of steel pipe shall conformto ASME B16. 3.

. 4.2 Chl ori ne Piping

Chlorine solution piping smaller than 40 nr 1-1/2 inches in dianeter shal
be [ PVC pipe conformng to ASTM D 1785 or CPVC pi pe conforming to

ASTM F 441/ F 441N] [or] [rubber hose]. Piping of 40 mr 1-1/2 inches in
diameter or larger shall be [plastic pipe] [or] [rubber hose]
[rubber-lined] [or] [plastic-lined] [steel pipe]. Linings for steel pipe
smal l er than 150 mv 6 inches shall be not less than 3.2 nmr 1/8 inch thick,
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and for steel pipe larger than 150 mr 6 inches, it shall be not |ess than
4.8 mr 3/ 16 inch thick. Fittings for plastic pipe shall be of plastic with
[flanged] [or] [threaded] joints. Joints for rubber hose shall be made
using a cl anp-type nmechani cal coupling. Steel pipe shall have [threaded]
[or] [flanged integral with the pipe] [or] [forged-steel flanges screwed to
the pipe barrel]. Fittings for steel pipe shall be [flanged confornming to
ASME B16.1 or ASME B16.5] [or] [forged-steel threaded conforming to

ASME B16. 11].

.4.2.1 Pi ping for Dry Chlorine

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: Sel ection of chlorine-gas piping is dependent
on the service for which the systemis designed.

The designer must consult the Chlorine Manual and Cl
Panphl et 6, Piping Systens for Dry Chlorine for
appl i cabl e pi ping system

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

Pi ping for dry chlorine shall conformto C Panphlet 1 and CI Panmphl et 6.

[ Steel pipe 19 through 40 nmr 3/4 through 1-1/2 inches in dianeter shal
conformto [ ASTM A 106/ A 106V, Schedule 80, Grade A or B] [or] [ASTM A 587
]. Steel pipe over 40 mr 1-1/2 inches in dianeter shall conformto

ASTM A 53/ A 53N, Schedule [40] [80], G ade [E] [or] [S]. Fittings for
steel pipe shall conformto CI Panmphlet 6]. [Copper tubing shall be

seam ess conformng to ASTM B 88V ASTM B 88 in the anneal ed state with Type
K wal | thickness or heavier. Fittings for copper tubing shall be in
accordance with CI Panphlet 6.] If nbisture may be present, piping smaller
than 40 mr 1-1/2 inches in dianeter shall be [polyvinylidene fluoride]

[ pol yvinylidene fluoride lined steel pipe]; piping larger than 40 nmm 1-1/2
inches in dianeter shall be polyvinylidene fluoride |ined steel pipe.

Pi ping for dry or noist chlorine gas under vacuum shall be chl ori nated

pol yvi nyl chl ori de.

.4.2.2 Pi pi ng for Liquid Chlorine

Piping for liquid chlorine free of noisture shall be as specified for dry
chl orine gas under pressure. \Wenever a portion of the liquid chlorine
pi ping can be isol ated between two cl osed val ves, that portion shall be
protected with a liquid chlorine expansi on chanber.

. 4.3 Cylinder Connections

Cylinder connections shall be flexible metal tubing of required size
cadm um pl ated copper. Flexible cylinder connector assenbly shall be
installed with | ead-gasketed, naval -bronze fittings.

.5 ELECTRI CAL WORK

El ectric notor-driven equi pment, and wiring shall be in accordance with
Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM Ratings shall be as
indicated. Mtor starters shall be provided conplete with thernal -overl oad
protection and other appurtenances necessary for notor controls specified.
Manual or autonmatic control and protective or signal devices required for
controls and devices shall be provided. Al electrical connections at
junction term nal boxes and at contactor-starter unit enclosures shall be
prew red.
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2.

6 FACTORY PAI NTI NG

Factory painting shall conformto manufacturer's standard factory finish.

PART 3 EXECUTI ON

3.

1 EXAM NATI ON

After becoming famliar with all details of work, verify all dinensions in
the field, and advise the Contracting Oficer of any discrepancy before
perform ng the work

.2 | NSTALLATI ON

2.1 Chl ori ne- Feedi ng Equi pnent

The chl orine feeding machi nes, [the evaporators] and all equi pnent
appurtenances shall be installed in accordance with ClI Panphlet 1 and

Cl Pamphlet 6 so as to provide a conplete and integrated systemin
accordance with the instructions of the manufacturer [and under the direct
supervi sion of the manufacturer's representative].

. 2.2 Pi pe, Tubing, Hangers, and Supports

The installation of pipes and tubes shall be in accordance with Section
22 00 00 PLUMBI NG, GENERAL PURPOSE

.3 MANUFACTURER S FI ELD SERVI CE

. 3.1 Manuf acturer's Supervi sion

Provide the services of a manufacturer's representative who is experienced
in the installation, adjustment, and operation of the equi pnent specifi ed.
The representative shall supervise the installation, adjustnment, and
testing of the equipnent.

. 3.2 Fi el d Trai ning

Conduct a field training course for designated operating staff menbers.
Training shall be provided for a total period of [ ] hours of norma
working time and shall start after the systemis functionally conpl ete but
prior to final acceptance tests. Field training shall cover all of the
items contained in the operating and nai ntenance instructions.

.4 FRAMED | NSTRUCTI ONS

Post franmed operating instructions under glass or in |anm nated plastic,
including wiring and control diagranms showi ng the conplete |ayout of the
entire system where directed. Condensed operating instructions explaining
preventive mai nt enance procedures, nethods of checking the systemfor

normmal safe operation, and procedures for safely starting and stopping the
system shall be prepared in typed form franed as specified and posted

besi de the diagrans. The franmed instructions shall be posted before
acceptance testing of the systens.

.5 TESTI NG

After installation of the chlorine-feeding machine [and evaporators] is
conpl ete, operating tests shall be carried out to assure that the
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chlorine-feeding installation operates properly. Al piping shall be
tested hydrostatically and for leaks. |[If any deficiencies are reveal ed
during any tests, such deficiencies shall be corrected and the tests shal
be reconduct ed.

.6 FI ELD PAI NTI NG

Equi prent which did not receive a factory finish shall be painted as
specified in Section 09 90 00 PAINTS AND COATINGS. Factory painted itens
requiring touching up in the field, shall be thoroughly cleaned of al
foreign material and shall be prinmed and topcoated with the nmanufacturer's
standard factory finish provided it does not discolor in the presence of
hydrogen sul fide funes, high water vapor atnosphere, alkaline water vapor,
and concentrated chlorine (oxidizing) conditions. Coating shall be not
less than 0.05 mr 1.78 mls thick.

-- End of Section --
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