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Booster pumping stations which draw suction from storage .
reservoirs which normally get filled from system mains and pump
into the distribution system when the pressure in the
distribution system normally fed from the ‘system mains falls. -
These statlons are ‘necessitated because of the difficulty in
getting elevated storage approved and built. These stations
generally operate on pressure control. (These types of stations
will be referred to as "booster stations with pumped storage"”.)

. [=—————AREA SERVED ——— T
I S
[PRESSURE CONTROL

)
|
‘ PUMPING _’_l___ _®7

STATION

BOOSTER 'STATION WITH BUMPED STORAGE
,rThls;guldellne does not cover hydraullc analy51s study, criteria for
mination of the type of station, siting, civil, structural and

archltectural aspects, chlorlnatlon fac111t1es or storage reserv01r
deslgn, though some references are made ';r,. :

The pumplng statlon shall, in general, accommodate the pumps, plpang,
valves, electrical, control and communication equipment, emergency
generator (if standby power.source is considered essential for the

: not”fea51ble) and chlorlnatlon system (1f needed). o
PUMPING STATION CAPACITY

. Determination’ of the capacity of the pumping station. (and storage
‘reservoir) shall be based on a thorough amalysis of the proposed

5:Present and future needs of ‘the water requlremen Spt
. fire protectlon, shall be’ arrlved at by a Hydraullc Analysis Study.
The Analysis Study should include full development demands.

station and;lf reliable dual power  feeds -from the power company are o

_ system and the function of the pumping station in the total system ..

1nclud1ng flow fgr_

Januaryj1984{
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3.0

Pumping Statioﬁ shall then be sized for anticipated demands for 20
years or full development, with initial installation of only enough

_ pumping capacity for 5 to 10 years, with provision for installing
~additional pumps, as directed by future demands. The initial and the

final installations shall include one spare unit of the largest size.

" 'RELIABILITY

»De51gn shall be such as to ensure reliability of individual pieces of

equipment and to avoid ‘interruption to water service. - Reliability
consideration shall also be taken into account in the location of the
pumping station, power supply and choice of equipment. Pumping units
and auxiliary equipment should be of ample capacity and in sufficient
numbers - of units to permit continuance of service with the largest

Cunit out of serv1ce. The reliability of individual pieces of -
'”equlpment depends on their-design, construction, installation, ease of

maintenance, availability of spare parts, etc. Attention to these
factors to avoid interruption of service to customers is justified.

INTERIOR ARRANGEMENT

The 1nter10r arrangement shall be such as to isolate chlorlnatlon,
generator (1f there is one), and restroom' facilities from the main
operatlng area or pump room for reasons of noise control, safety, and

efprlvacy. Separate exterior doorways shall prov1de access to each
“lsolated area, except the restroom. S S

Cons1deratlon

d e'the blggestiplece of equlpment ‘at the statlon.
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The pumps shall be horlzontal centrlfugal, spllt case, 51ngle stage
with cast iron. casing and enclosed double. suction, bronze 1mpellers.
Pumps shall have casing and impeller wear rings. Stuffing boxes shall
be of the packing type with braided graphite asbestos. Motor to. pump
. shaft coupling shall be of the flexible type w1th no non-metalllc_

E power-transmlttlng components. Couplln~~

-
shall be given to future possible upgrading of pumps and motors in ,Q
selectlng this capac1ty. B
Space for dr1v1ng trucks inside the statlon shall be prov1ded and the
bridge crane shall be capable of travers1ng thls area.
For facilities to handle chlorine containers, refer to Mechanioal and
Electrical Design Guidelines for Chlodrination Facilities.
A preferred pumplng station plan showing phy51cal arrangement 1s shown
-in Draw1ng DG=-02~1.
5.0 ~ ACCESS l «
A paved macadam access road shall be prov1ded from the nearest j;
- 'existing roadway for vehicles to reach the pumplng station. Adequate
turn around area shall be provided. e .
6.0 PUMPS AND PUMP MOTORS
6.1 Pumps
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6.2

All bearings of pump units (pump and motor) 500 HP and above shall also be provided
with bulb type temperature detectors and bearing temperature indicating controllers. The
temperature indicating controllers shall be of the two stage type-alarm and trip-Fenwall
Series 400 or equal with a range of 50° to 200° F. Relays for the motor bearings shall be
located on the motor and relays for the pump bearings sha]l be located near the pump. .
See Drawing DG-02-13 for detalls

Pump units of the constant speed type are preferred, unless there is an overwhelming
reason for variable speed pumips. Low speed pumps are preferred (1200 RPM or less).

Pumps shall be performance tested in accordance with Hydraulic Institute Standards and
certified performance data furnished to and approved by the WSSC before sthment of

pumps to the job site.

Acceptable Manufacturers: A-C Pump, Flowserve, ]?atterson Pump, or Peerless Pump.

Motors

Motors shall be of open drip-proof construction NEMA: Design B, constant speed poly-
phase, squirrel-cage induction type, havmg normal starting torque with low startmg

current.

The pumps shall start and stop automatically dependmg on system demand and even
though the system 1§ designéd to avoid ‘starts and $tops in’ quick succession; frequent
starts and stops will happen As the effective life of a motor, depend_s on the riumber of
starts and as it may be difficult to get custom-made motors in the lower horsep ower
ranges, as an msurance agalnst premature fa11ure msulahon for motors shall be specified

It is recognized that such motors w111 cost more, and avallablhty has to be checked w1th
manufacturers. S
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6.3

Motors and pumps of the hlghest efﬁc1ency ava1lable in the1r capac1ty range shall be-.
specified.

The minimum motor hersepo_wer requirement shall be determined by the Consultant and
given in the Specifications. However, the pumping unit, including the selection of a
proper size motor (the motor should not be overloaded at any point along the pump
performance curve) shall be specified to be the responsibility of the pump manufacturer.
This shall also include any variable speed devices in case of variable speed drives:

-Acceptable Manufacturers Continental, General Electric, Ideal; Teco—Westmghouse or
U S. Motors. ‘

Spare Parts and Special Tools

The followmg spare parts and tools shall be spec1ﬁed to be ﬁlrmshed for pumping units
of each size:

One set.of pump bearings including thrust bearing

One set of pump sleeves

One set of impeller and case wear rmgs

One set of motor bearings

One set of packing gland bolts S P TR : h o
_andOnesetofan'-'p altoolsne_‘ SSALY : : ‘ S

T S‘elebﬁdﬁ‘o'fi’ﬁrﬁp‘sl :

: Pumps shall be selected to prov1de ﬁrm capa01ty to meet emergency and peakmg

demands of service area.s stem
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( 4. Pump characteristics, including speed, number and spatial,
environmental, and other special requirements,

5. Possible cavitation and vibration problems.

The proper pump must be selected to euit theL5ystem conditions. _For

booster stations with. pumped storage; it is desirable .that the
pressure in the piped water distribution system remain as much as
possible, constant, regardless of the demand on the system. When
constant speed pumping units are used, pumps with flat (as opposed to
steep) Flow vs TDH performance curves best achieve this condition.
However, an extremely flat pump curve may result.in an unacceptable
large number of start and stop cycles because the flatter the pump
performance. curve, the more rapid is the. approach towards “shut-off"

as system demand is reduced.

-Pumps: that have an- operatlnq point.at or near their peak eff1c1ency
should be selected Emphasis on eff1c1enc1es is. 1ncrea51ng because of
high energy. costs... Therefore, in order to have pump cap cities close
to;demand (for good eff1c1ency), 1nstallat10n of pumps large enough to
handle present and future flows, but w1th smaller ;mpe ’rs originally .
which can be replaced by larger impellers as demand grows, may have to

be considered.

Other factors previously outlined must also be considered 1n,se1ect1ng
- from the multitude of options available, but meetlng the system
( ;r.dlscharge requlrement at reasonable efflClenoy 1s paramount

Ae far

show1ng range and eff1c1enc1es shall be submitted for Yeview and
approval e - L
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b. if the total dynamic head (TDH) of the pumps exceed 175
feet.

2. Booster Stations_with Pumped Storage

Hydraullcally operated automatlc pump control valve shall be
1nstalled. '

Ta( 1f the results of the surge analySLS dlctates the- need for
S such a Valve
or
‘b.  if the total’ dynamlc head (TDH) of the pumps exceed 150
feet.

If'the surge analy51s does not dictate the need for an automatlc
p control valve and the total- dynamlc head of the pumpiis
elow 150 feet, a spool ‘piece to ‘accommodate’ the possible’ future
1nstallat10n of a hydraullcally operated plug valve shall be
1ncorporated in"the de51gn. ‘ ;

8.0 PUMP STATION PIPING AND VALVES
8.1 Plplng o - ' | oy

l. iSuctlon and, dlscharge p1p1ng shﬂll be des1gned to m1n1mlze head
loss and turbulence. : B
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8.2 Vélves
1. Pumping Units

The normal valve arrangement for pumping units shall be as follows:
Inlet Side

Butterfly valve, Class 150B, rubber seated, flanged and conforming to the latest revision
of AWWA C504 with handwheel for isolation (with gear operators for valves sized 8
inches and larger).

Acceptable manufacturers: CMB Industries, DeZurik, Henry Pratt or Olson
Technolog1es

Discharge Side
a. Swing check valve of the outside lever and weight type.

Acceptable manufacturers: Amencan Flow Control, Apco- Wﬂlamette GA Industries,
Val-Matic,

b. Automatic Pump Control Valve

The function of this valve is for waterhammer conttol: For criteria for including
such a valve on the pump dlscharge 51de see Secuon 7. O SURGE ANALYSIS

closed and ofie’ momentary break on valve closure): “The des1gu of the valve shall

be such that it can be repacked without removmg the valve bonnet.
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o
designed to perform the control and operating functions _ (
described below shall be provided. All control valves and L
other devices associated with a particular valve (except

certain remotely located devices) shall be located adjacent

to the valve on a floor mounted panel. :

For discharge valve control schematic and details, see
Drawing DG-02~2.

Water for the operatlon of the valve is to be taken from the.
.dlscharge side of - the pump ahead of the check valve and also
from the system 51de_of the punip contrp;,valve.’ Pressure
piping complete with check valves, ball valves, strainers
.,and unions shall.be provided from the two sources to the
pump dlscharge valve control panel. .

For normal opening and closing, the hydraulically operated
~Plug valve shall be controlled by means of a 3/4" four~way
_;valve, suitable fbr unlubrlcated water serv1ce and piped
‘exhaust, Valvair No. M1i0-646-19 or equal. The four-way

valve shall be positioned by means of two, three-way solenoid

pilot valves, Skinner v53 DB 2150, one belng normally
closed; Operating c01ls shall be heavy diity molded

,:_j_ter-tlght) for continuous operatlon on 120V 60 cycle
current. ‘

hThe solen01ds shall be connected by m01sture, heat and o;l o (
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( that the valve does not begin its opening cycle until
approximately 15 seconds after the pump motor starts.
For each of the valves this time delay shall be readily
adjustable over a range of 0-1 minute to permit’
changing of initial time delay setting to secure the
most'satisfactory performance of this function.

Also, during the starting period, in the event that the
valve has not reached the fully open position within a
preset time after the pump motor has started, the pump
motor control ¢ircuit shall be interrupted to cause the
pump to etop‘and remain locked-out until the abnormal
condition (incomplete sequence) is corrected and the
controls manually reset‘ “This timer shall be
adjustable over a range of 0-10 minutes.

first actuated causing the valve to move toward the
closed position. When the valve has’ reached the
"practlcally closed posxtlon, the pump motor circuit
“shall be interripted by a momentary break limit switch
(furnished with and mounted on the valve) and the pump
motor shall stop. In the event the valve has not
reached the fully closed position within a preset time
after initiation of the close signal, the motor shall
L L Mbe stopped and locked out similar to the incomplete
( ' _.;. _ ‘sequence shut down durlng startlng. o

The_ qu pment furnlshed shall be;such that when a pump
tarts. :the two. three-way solen01ds are energlzed to p051t10n

‘limit sw1tches, solen01ds, and all control dev1ces (except
-~ the electrlcal time delay relays). ' Limit switches shall

For pump shut down, the valve control circuit shall be

ed under Sectlon 23;0'- CONTROLS’AND
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:3. _Reservoir Fill Valve

’ o In the case of "booster stations with ‘pumped storage", a
reservoir f£ill valve is needed in the fill line to open and

~refill the reservoir when the water level drops and to close when
the reservoir is full and prevent overflow.

This valve shall be a motorized cone valve complete with limit
" switches for open and closed indications as well as pump start

- permissives. For control schematic, see Drawing DG-02-14. In
. general, the functional requirements of the reservoir fill valve
control system shall be as follows:

a. Local.0pen-clOSe.i.;

b. Remote manual open-close from Hyattsville Control Room when
the Selector Switch is in the Auto.mode.

Ce - In the auto p051t10n, 1t shall be possible to open the valve
remotely only if -the reservoir is not full, there is no
overflow, the valve has not closed because of low pressure
at control points, and pumps.are not called to run
.automatically.

d. Once opened, the valve shall continue to fill the tank and
automatically close if the center frequency is lost (after a
time delay), if low pressure exists at any control point L (
(after a time delay), when the tank is full, if the 3
- reservoir .overflows;: or. if pumps:are calledsto run.

S roblem, caV1tatloh control measures shall‘be adopted.
S»f - Section 8.3 - ‘Cavitation.::The control of the. reservoir’ Fill
: fvalve, however, shall-remain- essentlally the same._ ~
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eliminate or reduce significantly cavitation and its attendant
effects - slow destruction and high noise levels.

Cavitation charts of valve manufacturers also may be used to check if
cavitation can occur under’ the inlet and outlet pressure conditions
during maximum flows that can occur through the valve size chosen.:

’Of the dlfferent methods currently utilized for cavitation' control,
v1z."' :

. butterfly valves with expaﬁsidn chember
. .cone valve w1th energy dlss1patlon assembly
'1& Roto-dlsc valve w1th pressure reducer (HITCO)
multiple valves in series t0'step d0wn=pressure:in sthges,=etc.
a cone valve with energy dissipation assembly is preferred. D
_é.b :fORIENTATION oF VALVEs

The' follow1ng criteria shall be applled for the orlentatlon of plug
valves, and shall be clearly indicated on drawings and specified.

IQfQ‘The rotation of the plug shall be about a horizontal axis.
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11.0

f11.1

12.0

CHLORINATION FACILITIES ] . . _ (

GENERAL

Chlorination. facilities for disinféction, when required, shall be
located in a separate room adjoining the pump operating;rqom.

For "in-line booster stations", the. chlorination shall be automatic;
and for "booster stations with pumped storage", a manual system is
considered adequate. However, the need for chlorination facilities
and mode of operation shall be checked with WSSC, before start of

design.

For layout of the chlorlnatlon fac111ty, mode of operatlon, controls,‘
major components, heating and:ventilation, safety requirements, etc.
refer to Mechanical and Electrical Design Guidelines for Chlorination

.Facilities (under preparation at this tlme).

STATION DRAINAGE

All station interior and footing drains shall be drained to natural
drainage. If there is a reservoir and if elevatlons permlt, these
drains.-shall connect to the reservoir overflow for discharge to the

storm. dralns.

If gravity drainage is not feasible from the pumping station because ‘
of the location and elevations, the pumplng station drains shall be ;(
led to-an adeguately sized drain sump and pumped out. There shall be SN

two close=-coupled, submerslble sump pumps. One of the pumps ‘shall be»;-
31zed\for the&no ‘ ' nd’shall have.bullt-ln o

telemeterlng to- the.Hyattsv1lle Control Roomi and'to stop all pumps
(1f consldered necessary).x Vot s S s ,

cﬁedvnear the pumplng statlon.:
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14.0

15.0

F15.1

15.2

SECURITY

N

All door locks are to be keyed to the WSSC-'system. Fencing is to be
limited to the net area that requires security. ' o

SAFETY

'-Flre Extlngulshers e

‘Fire extinguishers of 20 lbs. capa01ty, sultable for Class A, B and c

fires and U/L listed shall be wall mounted at strategic and ea51ly
accessible locations (near doo;s) in the following areas:

?UmP’Rbom-upper“lével*] ' -7 2 nose

] Geﬁeratqr‘Room (as applicable) 1 no.

Chlorine Roém (as “applicable)’ 1'no.

:_Flrst Aid Klt

One first aid kit each (10 unit) in a preflnlshed steel cabinet wall
mounted shall be prov1ded in the pump room - upper level, in the
generator room (as” appllcable) and in ‘the chlorination' facility (as

' :appllcable). The 1tems in the klt shall be as follows. f

Unifé £ - :Adhe51ve Bandage,l"’
Bandage Compress 4"

Unit - ‘ -Zephlran Swabs or Methlolate Swabs »
Unit . Triangular Bandage o0 i
it o ' Ammonlajlnhalants v - S

N I T e )
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18.0 HEATING AND VENTILATION : | (

" Adequate heating:and ventilation for the comfort of operating
personnel and for the safety of the equipment shall, be provided.

18.1 Ventilation

For the pump room, storage area and toilet, forced ventilation of at
least six air changes per hour shall be provided (from "Recommended

Standards for Water Works" -~ A report of the Committee of the Great

Lakes - Upper M1551551pp1 River. Board of State Sanltary Englneers -

2003ed1t10n)., i . s L L

Air intake shall not be near the chlorine room .exhaust, if there is a
chlorination facility attached to the pumplng station.

For storage and toilet areas, separate 1ntake louvers for out51de air
may not be needed; infiltration and pull air from pump room may be
adequate.

A small centrlfugal exhauster fan shall be 1nstalled in the restroom
area. ‘ : . : _ . _

For the generator room (as appllcable), in addltlon to. the normal

ventilation, ample flow of air to support combustlon and to dlSSlpate

the heat produced in the combustion process of the diesel engine shall

be provided. Design .shall be based»on a1r requirements for the size (
of generator set beln used. C

Ventllation;s

HANDBOOK 2905 Fundamentals.% Use. w1hter out51de temperature of 107 F‘
and winter inside design conditions of 50 F. Heating load. for eaeh
. area shall be arrlved at by a space 1oad analy51s. :
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20.0

.Workplace n01se control goalsfwere establlshedrto'ensure that,WSSC

NOISE CONTROL

Guidelines for the Design of Noise Control in Facilities of the
Washlngton Suburban Sanitary Commission, revised July 1977, establish
the property llne goals to “ensure compliance with appllcable
regulations and to minimize the impact on existing noise environment
where such impact could affect the public health and general welfare".
Goals related to achieving this compllance are glven in the follow1ng
table:

WSSC PROPERTY LINE NOISE CONTROL GOALS

Maximum Daytime' Levels Maximum Nighttime Levels

Zone ' {(7am to 10 pm) (10 pm to 7 am)*
Residential 55 @BA - o - 50-dBA "
Commercial - - 62 dBA S 62 dBA

 Industrial 62 ama © - ezam

Note: Ambient conditions may requlre more strlngent goals.

*Max1mum levels for n01se containing pure- tones, hums, whines, or
impulses of a periodic character shall be 5 dBA below values

listed in the table.

S S WORKPTACE NOTSE-CONTROL-GORLS ===

onrkplace Activity Description Noise Goal PSIL* ™
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f

operations. Noise control .worksheets shall be completed. and submitted _ Q
for review documenting noise control design data and calculations.

'Twenty-four hour amblent sound level recordings-shall be specified to
be made at the site prior to starting constructlon to document .
-existing noise levels, and following construction when the station 1s

- operating.
21.0 ELECTRICAL SERVICE AND.DISTRiBUTION
21.1 Utilization Voltage

Selection of the utilization voltage shall be made based on economical
considerations taking into account the horsepower of motors, total
load,. future growth, and the class of service available from the power

company .

Assuming that a pumping station may consist of three or four pumps, as
a general guidance, for a station with motors up to 200 HP, a 480V
system may be used; and for stations with motors over 200 HP, a 2400V
system or a 4160V system may be used. Consideration has to be given
to. reduced voltage starting of motors to reduce inrush currents to
levels acceptable to the power company or to limit the size of standby
emergency power denerator as the case may be.

21.2 Power Supply Reliability

If: power failure would:result in cessatlon of mlnlmum essentlal
€ .power: supply. r 11ab111ty'sh llwb :

:etb.‘ These*factorf"“'
»essentlal.

Dual Feeders
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' Standby Generator

The generator shall be sized.to start and operate the pumps required
for fimm capacity plus the miscellaneous station loads. Lock-out of
the last or standby pump shall be provided in the control system, if
other'pumps required for. fiim capac1ty are’ ruhning, - when on generator
power. The interlock shall allow the last or standby to run if any
_other pump should fail. S

The standby generator shall be diesel-driven. Theé engine shall be of
the general purpose, stationary solid injection 4 ¢ycle, compression
ignition type. Radiator cooling is preferred as opposed to c1ty water
cooling.

Maximim speed of the engine shall not exceed 1800 RPM. The generator
shall be of the self regulated type utilizing a brushless excitation
system. All accessories needed for proper: operatlon of the set.shall
be provided. These shall include a hospital type muffler, flexible

" exhaust connection, vibration isolators, starting battery, battery
charger, day tank fuel transfer system, gauges, - jacket water heater,
antifreeze, underground fuel storage tank with a capacity to sustain
full load operation of the generator for two (2) days, engine
generator control panel, generator output clrcult breaker and
automatlc transfer switch. :

. Engine generator control panel shall include autqmaticrmanual-off
( . SWitCh to permit testing of engine, voltmeter and ammeter w1th

i addition tor
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‘Adjustable time delay (0-5 min.) unloaded running time delay for cooldown -
Normal and emergency position indicating lights.

The transfer switch shall conform to NEMA and UL 1008 and shall be in.herently ‘
double-throw and mechanically interlocked so that it is either in a normal or emergency
. position; no neutral position shall be possible. :

For heating and ventilation, see Section 18.0 - HEATING AND VENTILATION. -

Noise criteria given-in Section-Z0.0r— NOISE CONTROL shall be considered in sizing
- and selecting air intake and exbhaust louvers.

Spare Parts and Spec1a1 Tools

‘The following spare parts and tools shall be spe01fied to be fumlshed with the standby
generator set

One set of special engine tools
Two spare lube oil filters
+ One spare ﬁlter (1f dry type) ' B 2

Acceptable Ma.nufacmrers

Generator Set Caterpﬂlar Kohler or Onan:

v T‘Pfawé; Corpany Metering

The p wer company. bﬂlmg metermg shall be Iocated outsxde of the pumpmé statlon? in g
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\ The Consul tant shall keep the WSSC advised of the progress of their
1nterpha51ng with the power company by coples of 1etters, minutes of
meetings, etc.

21.6 . Power Distribution
1. Utilization Voltage of 480V

Power distribution within the station shall be through' a double
ended motor control center. Pumps and other loads shall’ be
divided as equally as possible between the two sections of the
motor control center. Vital loads like lighting and control
V power ‘shall be capable of belng ‘connected automatically through
" an auto-transfer ‘switch to elther half of the motor control
center. Bus shall be copper. =~

For one-llne dlagram with one feed from the power compahy and
‘standby emergency generator seé Diagram 1 on Drawing DG-02-3.
The tie breaker in this arrangement will be normally kept open.

For one-line diagram with two feeds fram -the ‘power company, see
Dlagram 2 on Drawing DG-02-3. The tie breaker, in this
arrangement, will be normally closed and one of the two incoming
Iine main c1rcu1t breakers (selected as the normal or preferred
source) will be closed. The two main circuit breakers shall be
. electrically operated and an automatic throw-over control shall
( .. _be provided for automatic transfer to the second source, if the
preferred source falls and for automatlc return ‘to- the preferred

;Lﬁ_ Z ;_‘,_.... — J:___sha 1 l_r m;ﬂ?_(s‘ v
e elther of the two 11nes as’ the preferred ‘source.

~ The compartment” for power company meterlng shall comply with the
. power company re -
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with adjustable settings for continuous current, long time delay, g
short time delay, ground fault trip, and fixed instantaneous ‘
trip. All trip devices shall have trip indicators.

All cirecuit breakers shall have external handles which cleariy
indicate when breaker is 'ON', 'OFF', or 'TRIPPED' and lockable

in the 'OFF' position.

¥ e The interrupting rating of all circuit breakers and bus bracing
'shall be adequate for the.availablezfault currents.

. -.For the pumps, one separate vertical section per pump, housing

-. the branch circuit breaker, starter,: 1nd1v1dual pump controls,

~-indicating lights, etc. is p_referred.' 211 indicating lights
shall be of the push~to-test type.

The- pump motor branch circuit'breakers shall have auxiliary
contacts for use in the control c1rcu1try (see pump control

schematics) .

;The lock-out:- relay (dev1ce 86) shall be of the hand reset type.

Slze of the control power transfoxmer in starter shall be
coordinated with control power requirements, heaters, etc.

. Spare Parts,andVSPecial”Tools 

:;The fbllow1ng spare parts and tools shall be spec1f1ed to be
furnished .with. the motor: control center- ‘ -
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TN

If the horsepower of the motors, total lcad and future possible
growth indicate the need for 2400V or 4160V as the utilization
voltage, a substation to step down the power company's
distribution voltage avallable in the area to the utlllzatlon

voltage would be needed.

. A power distribution one-line diagram of a 13.8KV-2400V or 4160V
‘substation and motor control center is shown in Drawing DG-02-4.
'One—llne diagram of a substation with a’ primary voltage of 13.8KV
is included here, as a distribution voltage of 13.8KV appears to
be more common especially in areas where booster: pumping stations

are likely to be built.

. The substation is to be located outside the pumping station at
. the most suitable 10cat10n.‘ Metalclad switchgear with' drawout
type power circuit breakers in outdoor walk~in" ‘enclosures is
preferred as they are easy to install, are less susceptible to

problems due to bad weather, and for aesthetic reasons.

. The one—llne diagram and the protectlve relaying scheme shown

”'nrepresents the: preferred arrangement from a reliability point of
view. This scheme  assumes that two feeders can be paralleled on
the secondary side of the transformers. Normal operation would
be with both the primary breakers, both the secondary" breakers
-and the secondary tle breaker ¢losed and the automatic reclosing
scheme in service. The tie switch on the primary side would be

open.

In the one—llne dlagram, the transformer secondary maln breakers
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I
“

The . power. circuit breakers shall be D.C. close and D.C. trip. (
The primary breakers shall be provided with D.C. undervoltage '
release, so that in case D.C. voltage fails or falls below.a sate

value while the breaker is closed, the breakers would open. This

coil should have as low a VA burden as possible.

An emergency trip pushbutton shall be provided at the motor
control center inside the pumping station for remotely tripping
both the incoming primary breakers. This trip pushbutton shall
.be protected from accidental operation, preferably by installing
it in a recessed pocket.

The switchgear for each iricoming line shall be in a separate
'enclosure and, each'line up shall be separated at least by six
~feet to minimize chances of a common mode failure. The front
-isle. space in. the walk-in enclosures shall prov1de sufficient
space to permit.the ‘passage of two breakers side by side (not
less than six (6) feet). : :

The surface of the concrete pad for the switchgear and
transformers shall be so. sloped that water does not stagnate and
cause deterioration of the bottom plates. Also, as the actual
pad. sizes and reinforcement (to some extent) may vary with the
-equipment actually furnished, coordination of pad sizes and
design have to be done by the Contractor before pads are poured.
. These shall be clearly indicated on the drawings.

Automatic Reclosing Scheme

:Rec1051ng shall bejlnhlblted for any fault within the substatlon.ﬁ
Operatlon of any lock-out relay shall. automatlcally change the

- constant potentlal type, w1th autamatic charglng control D.Ce.
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voltmeter, D.C. Ammeter, AC=On and High Rate indicating lamps,
A.C. input breaker, D.C. output breaker and other standard
features. 1In addition, the charger shall be provided with the
following, plug-in, failsafe accessory circuits:

?é;"

A.C. failure alarm relay

D.C. low voltage alarmﬂrelay

D.C. high voltage alarm relay

Rectifier failure alarm relay

High rate eharging aiarm“relay'

Ground‘deteetor alarm relay."_: o S ' | {;

All these alarms should have local visdal indications.:

The batterv shall be located in a well ventilated area inside the
“  outdoor switchgear enclosure away from the front isle space.
" Equipment should not be located on the rear wall space occupied
. by the length of the battery rack. The: ‘battery should be so
placed that there is free access to any battery cell.

Alarm circuits are to be provided for 51gna111ng to Hyattsville
the following abnormal conditions:

Any abnormallty in“the D.CL¥ system, 1lsted under battery

charger (D.C... Trouble)’

Open p051t10n”1ndlcat10ns fbr the two 1ncom1ng 11ne breakers

t‘(qulck make, qulck break ‘load: interruptor -
‘bus- t1e switch: (or c1rcu1t ‘breaker) ;'

" connected normally.
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».-closed (red). positions and open-close switches shall be provided

- for each contactor.

Motor protectlon shall 1nclude as a m1n1mum, thermal overcurrent,
with instantaneous unit (49/50) ground overcurrent (50G) and
phase sequence and undervoltage (47) . Bearing temperature
protection shall be included for motors 500 HP and above. Medium
voltage motors rated 500 HP and above shall also be provided with
lightning and surge protection. The surge arrestors and
capacitors shall be located as close to the motor as possible,
preferably in the termlnal box, which has to be adequately sized
for this purpose. Single phasing protection and mechanical
interlocks to prevent the opening of the isolating switch when
the contactor is closed .and other required safety interlocks
shall be incorporated in the contactor. Provision shall be made
for plugging in an aux111ary test source for checking the
operation of the contactor and the low voltage pilot circuits,
when . the contactor ;s in the,test or drawn out position.

'1,Suff1c1ent space shall be prov1ded in front of the motor control

enter for taklng out the contactors.

:=0ne;vertica1 seetion per pump hegsing'the contactor, fuses,

individual pump controls, indication lights, etc., is preferred.
The common pump control and telemetering panels in free standing

‘unitized sections shall form an 1ntegra1 part of the motor

“-Fault current calculatlons shall be made by

control center.

~wAShort@gircuit,and%PerectivepDevice\Coordinatiqg<Study

e 6nSultant to-
£ the: proper . ratlngs for, the sen51ng and _interrupting-

‘dev1ces used in the electrlcal system. This shall be done for

IOW>voltage and med&um—veltage.systemsras appllcable and shall be
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( h4.ff'Powethector Improvement

;}fhe"average power factor at full load of motors 75 HP and above
(1200 RPM) is around 85 percent. Therefore, power factor
correction, generally may not be necessary.

However, current data on power factor shall be obtained from
_motor manufacturers and the need for power factor correction”
"looked into. Should power factor correction be considered -
necessary to avoid KVAR demand penalty charged by power
companies, power factor improvement shall be llmlted to 95
percent lagging at full load.

5. - Identification of Eqﬁipment,'Devices, and Wiring’

All equipment, devices, and wiring in the motor control center -
and pump control panel (and substatlon where appllcable) shall be

 specified to be suitably identified.

Engraved nameplates shall be provided for each vertical section,
R | : for each device mounted on the front and for each relay, control
: device, etc. mounted inside for easy identification” of all

components.

Each control and instrumentation wire and cable should have a

A . unique identification number. This number shall be assigned to

;‘( all conductors having common terminals and shall be specified to
be shown on shop drawings. These numbers. shall appear w1th1n

three 1nches of the conductor " terminals. 3Pump ‘No'
: 200 series numbers,_ete. The;
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22.0

Empty conduits for future use in floors shall be terminated in a (
conduit coupling with threaded plug flush with the finished t
floor. . See conduit termination detail for_future equipment on

Drawing DG-02-13..
STATION LIGHTING

Statlon 11ght1ng shall be. des1gned for’ suff1c1ent levels of
illumination- for the various areas. The follow1ng 111um1nat10n levels

are recommended:

Stoiage and Rest Roomskhk 20 fc
Pump Room s 30 fc

.~ Chlorine Room .- . o o
Storage. Areas . _ 30 fc
Chlorine Panel/Feed Area . 50 fc

«: Motor Control Center Area = 50 fc
" Generator Room R o 30 fc
Building Entrance 5 fc

nghtlng fixtures shall be located to facllltate relamping and
malntenance. : . . D . ] . . - ! (

~,1g ts shal, be prov ded for safe egress ‘at
-As. a minimum there shall be at- least
1eve1 near. the -
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23.2

23.3

‘The station operation is to be monitored at and controlled from the

Hyattsville Control Room through a supervisory control system: using

telemetering over leased telephone lines.

;ineLine“Bdoster Stations

As these types of stations pump into a dlstrlbutlon system with -
elevated storage tanks, the primary control ‘shall be level control.
Ievels in elevated storage tanks shall be transmitted by telemetering
to the pumping station. If level sensing (primary ‘control) is lost
due to communications failure, the pumping station shall operate on
local pressure sensing point at the pumping station discharge line
which is not dependent on telemetering (secondary control). ILevel
control schematic is shown on Drawing DG-~02-7.

Booster Stations with Pumped Storage

As these types of stations pump into the distribution system when the
pressure in the distribution system, normally fed from the system main
falls, the primary control shall be pressure ‘control. - From remote’

pressure sensing locations, system pressure shall ‘be transmitted: by
_telemetering to the pumping station. If remote pressure sensing
_xi(prlmary control) is lost due to communlcatlons failure, the pump -
:statlon shall operate on local pressure sensing point at the station
‘ dlscharge line which is not dependent on telemeterlng.
"control schematlc is shown on Draw1ng DG-02—8.

Pressure -
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1. - Circuit breaker load center (240/120V, l¢, 3W with main breaker (
and six 1P, 15 Amps branch circuit breakers in NEMA 3R :
enclosure) .

2. Telemetering cabinet (with power supply, line protector and three
FS transmitters — one transmitter for pressure to the pump
station, and one transmitter for pressure and one transmltter for
-flood alarm to the Hyattsv111e Control Room) . ;

3. ..Pressure gauge_and pressure transmltter.

4. '.Sdhp pump with union, check valve and gate valve}'

5. ..Flood alarm switch.

. 6. Ventilating fan.

w'ﬂ.,uleghts (wall mounted) . .

The Vault shall be membrane waterproofed.' EreSsure sensor vault
details:are: shown in Draw1ng DG—02-12. ' ‘

Meterbase and servrce dlsconnect (c1rcu1t breaker) shall be mounted on
) :service .pole in case of overhead electrlcal service and on a pedestal
in case of underground electrical service. The service ‘disconnect
circuit breaker shall be mounted. in a 1ockable NEMA 4 stalnless steel .
enclosure. Service pole or service pedestal’ shall be located . (“'
approximately 10:feet from: the. vault..., Locatlon and other requlrements _ <
ushal be:, coordlnated w1tthhe powerrcompany. _The. ‘same pole o: _

{fto”the 1oad center inside the'vault; telephone servic
telemeterlng cablnet, ‘and all conduit.. 1n51de vault shall be»PVC_coated

‘ table,nearbyplocatlon_so that dlscharge is free: and:flows toward
“drainage. If this is not feasible, pump discharge’ shall be termlnated
~in a perforated draln t11e in a gravel pocket. A small hole drllled
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23.6

Control Functional Requirements

In general, the functional requirements of the pump control system
shall be as listed below and shall be provided through a completely

‘ 1ntegratad control system, including all ‘power, control and protection

items which form part of the individual ‘pump units, the pump control
system and the telemetering system. The complete integrated power and
control system shall be the responsibility of one manufacturer and

_shall be so spelled out in the specifications.

The control system shall provide for’

1. Mutomatic stdrt-stop of all pump motors. -

2. Manual local start—stop control of all pump motors.

3. Remote manual start-stop of all pump motors (when selector switch

"‘"of pump is ln the Auto Mode).,

The local controls for the pump motors are to be located at the

individual pump motor control cubicles. The common pump control
system and the telemetering system shall be installed in free standing
unitized. sectlons formlng an- 1ntegra1 part of the - motor control

. center. p

It shall ‘be p0551b1e to overrrde the - automatic system and . start and
StOP any pump ‘from® - Control Room when the selector:. switch
;ump‘ls 1n.the Auto Mode. In the case of: booster pumplng

Pump,control valve on discharge 'k_'“”jclosed=as,senscd-b¥*
llmlt sw1tch (as appllcable)., R : : T
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b. There is no pump locx—out due to overload, valve failure,
high bearing temperature or other abnormalities, as sensed
by the lock~out relay (device 86).

c. - There is sufficient water available on the suction side, as
. sensed by an electrode type water sensor..

2. Booster Stations.with Pumped Storage

a. Pump control valve on discharge side is closed as sensed by '
limit switch (as applicable).

b. There is no pump lock-out dﬁe to abnormalitieS;as sensed by
the lock-out relay.

Ce. There is suff1c1ent water avallable in the reserv01r.

d. The altltude or reservolr flll valve is closed as sensed by

limit switch on the altitude valve. (If the reservoir f£ill

.. - valve is open, closing of the reservoir fill valve shall be
=1n1t1ated when any pump is called to start ). '

In the case of- pumps w1th automatlc pump control valves, after the
motor has started, the associated discharge valve shall open and reset
the overall sequence timer if the pump is operating satisfactorily and
- the discharge valve has fully opened within a predetermined time _
- periods: When a stop signal is initiated from the control system, : (
after- a_predetermlned time delay, the solenoid operated_dlscharge oo
valve“shall: be caused. to: closes .When. the 'valve has. res . th nearly N
closed1p051tlon, a llmlt switch.mounted on. the valve.sha: AT
‘ ment"lly to stop the motor. (ThlS llmlt sw1tch does:no open oni

cannot be SaLISLled Dy the “first pump,, he
tem shall cause a second pump to start as outllned ve, -and. shall
_ continue to operate until system demand can be satlsfled by .the lead '’
;pump alone at which time the second pump shall be stopped as outlined
If thes leadApump and” the first:lag: pumpgare ‘not:able: to- meet

e sy. tem!demand, ‘the second lag pump shall ‘start, stc
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23.9

The pump sequence control plugs shall be located in the common pump

pcontrol panel in a recessed compartment of adequate size with hinged
door flush with the panel front.  All wiring to the sequence control

plugs shall be from terminal blocks inside the cabinet and- all wiring
shall be accessible fram the front by opening the hinged door of the
cabinet.

Protection

The pumps shall be shutdown for any of the following abnormalities and

1.

. locked out:

Failure of discharge valve to open or to close within
bredetermined time (incomplete sequence) - applicable if there is
an automatic pump control valve.

Motor overload (for medium voltage motors, thermal overcurrent,

* ground fault and ‘phase sequence/undervoltage).

High bearlng temperature (applicable “for: pumps 500 HP and above) .

No discharge flow (pump failure, sensed by flow sw1tch on
discharge side) (if considéred necessary).

Excessive vibration (if considered necessary).

High pressure (in the event'the system pressure should exceed a
predetermined maximum level).

‘ Pump £loor flboding‘(iffconsidered'neceséarﬁ).
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It shall be possible for the operator to check status or f£ind out
which abnormality caused a pump to shutdown. Indicating lights for
sstatus and abnormmalities with suitable nameplates and reset buttons
~shall be provided for this purpose.

Listed below are the required indiéating lights (push-to-test):
1. ~ At individual pump control panel for each pump:

Status

1. Discharge Valve -closed (amber) =-open (blue) = as applicable
2.  Pump -off (greeh),rrunningk(réd)

Abnormalities

1. Discharge Valve,Failuré (whigé) } as épplicable

2. . High Bearing Temperature (red) (for each bearlng as
appllcable)

3. No Dischargé Flow (white) (if considered necessary)
4, Excessive Vibration. (white) (if considered necessary)
2.+ -At the common pump control. panel: . ) . - é (

Abnormalities

1. sensors (white)

Communications failure from remot

.HRemote:§QQ§Q;J;9;§§;Yige/failure (red)

- High pressure shutdown of pumps {white)

For booster stations with pumped storage, the folloW1ng addltlonal
1nd1cat10ns shall also be prov1ded- :

‘Resérvoir;OVerflow (amber)
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(c Status indication for any other important valve which will affect the
operation of the station shall also be provided.

GraphiC‘Panél

If the piping and valving connecting the pumping station to ‘the
distribution system is complicated, a graphic panel (approximately
24" x.48") shall be provided. at a suitable location near the motor
control center, deplctlng the main piping layout and location of
valves, and incorporating status indication of valves (position
indicating lights) and remote control sw1tches for the valves, where

required.

. A sketch  showing. general requlrements for the graphic panel is shown
in. Draw1ng DG-02-13. (The plplng configuration and type and ‘location
of valves will vary and has "to be adapted suitably to sult the pumplng

station under de51gn )

At Hyattsville Control Room .

The following status shall be indicated and alarms annunc1ated at 'thJ

v‘\-rﬁlRO:ﬂM
Status

In-Line Booster Stations

Bdoétér,Staticns‘With'Pdmbed Storage

1. Each Pump : 1.. EBach Pump .

Running (red)
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Both feeder breakers open

2. Telemetering Failure

3. One of the following three ‘groups of alarms as applicable:

Generator running

for statlons with ' dual feeds at 480V
‘and automatlc throw over scheme

Tie breaker opeh

Substation Line #1 breaker open

" for™ statlons with dual feeds at medium

Substation Line #2 breakeffepegA
‘ k ' _ voltage and substatlons D c. Trouble

Secondary Tie breaker open

4. Pump Room Flooded

5. Chloriné Ieak (as applicable)
6. Iow Temperature

For booster stations with pumped storage, ' the follow1ng addltlonal
alarms shall be provided:

‘1. ReserVdirZOVefflowA

charge PresSure.'

3. Pressure‘sensor vault floodlng, power fallure and
: uble Alarm

provided:

High/ILow levels at tank locations.
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23.12

Acknowledge: Lamp "Steady" and Audible Signal "Off".
Return to |

Normal : Lamp and Audible Signal - "Off".
Instrumentation

At Pumpingnstatidn

_qInstrumentatlon at the pumplng statlon shall be prov1ded to 1nd1cate
fthe follow1ng varlables- ’

In-Line Booster Stations Booster Stations with Pumped Storag

imary Control Pressures

Station Discharge Flow

Discharge Pressure 3. Reéerv01f’iﬁflﬁéhf}Fidwwh

Suction Pressure 4. Discharge Pressure * =7

Chlorine Pésiﬁﬁéi‘ ' 5. ReserOff ¥e?e1:_J*‘"ﬂﬁ'”

(as applicable)
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3. Remote Ievel S o 4.7_ Remote Pressure
indicator indicator
recorder (two pen) recorder (two pen)

4. Suction Pressure ' 5. Reservoir ILevel
indicator indicator
recorder recorder

The overall dlmen51ons, appearance and finish of the recorders shall match

the ex1st1ng recorders at the control room. Ex1stlngrrecorders ‘are Bristol

and B.I.F. approximately 15-inches wide and 21—1nches high w1th “Y2-inch
and with 1ack flnlsh

nominal dlam

1nstrumentat10n in “the épace avallable, like comb1n1ng
one gauge have,to“bg considered.)

23.13 Telemetering System ... . ...

The telemetering system shall be suitable for operatlon on 120 Volts,
51ngle phase 60 cycles.

A scanner: SYstem may be used for transmitting from the pumping station v (
‘ status indications and

:motorscontro
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(_ ATTACHMENTS
A. Standard Procedure - Pumping Station Water Oper. 82-05 -

B. Drawings
1. Preferred Pumping Station Plan

Piping Schematic for Pumping Stations

with Pumped Storage DG~02~-1

Piping Schematic for In-Line Booster Pumping Stations

2. Pump Discharge Valve Controls . DG~02-2
3. Power Distribution (480V) One-Line Diagram
Single Feeder and Emergency Generator

Power Distribution (480V) One-Line Diagram Dual

Feeders DG~-02=3

Motor Control Center Layout
4. Power Distribution = One-~Line Diagram

( _ 13.8KV-2400V or 4160V Substation
- ’ and Motor Control Center o DG-02-4

r Control Scheématics =~ . DG~02-5

5. Elementary Break

6. -Pump:COnthins¢ﬁeh§£i¢‘4?For Punips with

_ Hydraulic Pump Control Valve

DG-02-6

"Hydraulic Pump

© DG-02-6A .

. 7:.-rteveiAContro1 Schematic (In-Line Booster
....Stations) ce b
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Generator Interlock, Etc.

page 40  oF 40 -
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12. Remote Pressure Sensor Vault Details (for {
Booster Stations with Pumped Storage DG~02-12
13. Miscellaneous Details-. DG-02-13
14. Control Schematics - Reservoir Fill Valve, .
DG-02-14




STANDARD PROCEDURES
oF -
THE WASHINGTOR SUBURBAN SANITARY COMMISSION

ORIGINATOR s . | DEPT. & NUMBER APPROVED BY/DATEM- EFFECTIVE DATE | PAGE
! Jeff Asner ’4ﬁ_ - | Pumping Station Wayne W. Falléf TMay 6, 1982 ] 1
. Semnior Civil Engineer.‘Water Oper. - | Water Operations Div. . ° 2
] IR -82=05 . May 6, 1982 R
“sustECT ' o ' ,
WATER PUMPING STATION PIPING COLOR CODE
j
PURQQSE{“ - To prov1de a standard piping color code to be used in all water

{

"COLOR CODE:

- shall be painted yellow except that flexible. connectors fI
_vacuum tubing, and 'all chlorine valves and: app enhances
'be painted. :

- pumping station. s *-

To provide quick and easy 1dent1f1cat10n of all lines.

To provide a guideline whenever station p1p1ng is repainted
replaced or added. :

Only the pipe lines listed in the follow1ng table will be color coded,
Bare copper, stainless steel, and PVC lines will not be painted. If
these pipe lines carry potable water, no markings will be made.

If they carry other process water (except chlorine) they whall be .

appropriately labeled. If they carry chlorine gas or solution, they
ible

When labels on pipelines are required (check with:the W
D1v151on)'they should be the plastic wrap—around type,

-—?In most ~ases, lettering and/or arrows will not be requir‘

S Pipeline

Lettering Backgroun
Color - _..Color.

_Pipe Color

Lt. Blue
~ Yellow -




: . ‘ DEPT. & NUMBER

LICARD PROIVD 8705
PAGE 2 OFf 9 .

14 <
PN

. k.'KilApumPshand=valves“shallibé painted the same color as the
T . pipeline. Exceptions are.that brass, bronze, copper, stainless
steel, PVC and any flexible portions. of these pumps or valves
shall not be painted. If these items have been previously
painted, then they should be repainted according to the above
schedule. ’ ' :

CLEANUP: Cleanup and retouch as necessary all affected work. Leave all
¥ s .. plass-areas; unpainted fittings, plaster surfaces, floors and ;..
walks, hardware and other surfaces clean and free from any paint,
E - .stain, smears, spatterings or smudges.

Do not paint over equipment identification tags.

T

* Indicates standard, commercially available labels.

DI STRIBU_TIQN LIST:

ment of Maintenance & Operations

Oper Feau th T or o st
Water Operations Division ..

. Facilities Maintenance Division
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FUMP CCNTRCL \RLVE

3" PIPING
MwluE. wive qwmy
NO.
Na :
CLOSE .
opEN VALVE
OPERATOR CYLINDER

e
ma

4+ WAY MANUAL VALVE
‘OPEN/CLOSE CONTROL)

~a/4" cONTROL PANEL BYPASS TO
4~WAY MANUAL cONTROL- VALVE

20" mrwoi Wmﬁo.:_wmg
FLooR STAND
ALL piPE 7O BE 2" GALVANTZED
WROUGHT [RON FITTING TO BE A%A
150° GALVANIZED MALLEABLE [RON
WITH SCREWED ENDS.

NOTES:

1. ALL PIPING SHALL BE %' HARD TEMPER COPPER
EXCEPT PIPING CONNECTED TO THE SOLENOID VALVES
WHICH SHALL BE SOFT TEMPER ¥ COPPER TuBiiG
WITH BRASS FITTINGS.

2. ALL VALVES, EXCEPT SOLENOID VALVES, SRALL HAVE
%" FEMALE NPT ¢ONNECTIONS.

3. UNIONS SHALL BE PROVIDED TO ALOW
REMoVAL OF ALk COMPONENTS.

4, SOLENOID VALVES SHALL BE PIPED AND WRED 50 THAT
BOTH VALVES ARE ENERGIZED UPON ITIATING POMP
SEQUENCE AND REMAN ENSRGIZED WHEK THE PUMP'S
POWERED CHECK VALVE IS TO REMAIN OPEN.

5 AL AFG TO CRAIN SHALL BE SLOPED COMMNWARD,

VALVAIR M-1S-Ga -Fiod WAY 98 |

SKAIER, VE5 0B 40 1 U0, OV-AC T

BAMER VIS DD 2850 M NG HOVAC \

o 1o Py

18! WLPT. « 30" ELEOW

S.Fﬂﬂl_.m.m

SPEED (ONTROL - %4’ PREUTROL:

AU HET o W BUSHINGS

W NEPLE

W' SREET fL.

W uac
W <8 NFALE

%« W TEE, ER.
W CLOEE NIFRLE.

Yl ER BUSHING

WaT WPRE

PREL 240 24" Y LS

oLERERLEEEPERPEEEE:

%" 5.58."U" BoLT:

2)" SCREWED FLANGE. BOIT
To FLOOR WITH A4-3" "RWIKe

BoLTs" /

" VALVE CONTROL" PANE
ALY CONTRC
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LEGEND

FOWNER GREUIT BREAKER  DRAW-OUT TYPE

KIRK, KEY INTERLOCK, i
| POWER TRENSFORMIER

FOTENTIAL TRANSFORMER.

LIGHTNING ARRESTER

GROUND

RUEE

e

.
T

il
i
i }‘

3

PHAGE TME OVERCURRENT, KELAY W) K5T »jk:zglwx.m TIPE AL DR WEB \G-CUBE —vFE OO
RESIOUAL TIME Qmmncnmzanmk —— - GE TYE EACOR ,ﬁml,.m‘b(mm o= o5

T PFFERENTAL. FELAY. ¢ ' GE TYFE 20D R WEB NGASUEE TYTE -0
LOCKING CUT RELAY. HAND RESET. . LE TYPE oA
A5 FREGOIRE RELAY. i WESTHGHOISE —UE 6P
ANLARY RELAY FOR 6D ' ' :
DIRECTIONAL FOWEK. RELAY. : : WEBTINGHOUSE TYPE - THREE. FAHEE. -
" AKLMEY EELAY RoR o2 : GE TYPE HFA OR WEBTHGHOUSE TYPE M&-G.

®

®

@

©

®

®

®

)

@ wer _ _ “
: w gﬁgpmcny\g%“é* - WESTINGHOUSE €O OR GE WC WITH EXTER WL
NG

®

®

@

®

o]

®

[=]

=

=]

STUPS FOR DHADING CAL .
PrHASE SEQUENCE AND UNDER VOIRGE RELAY . GE TYPE ICR OR WESTNGHOUSE TYPE CF.

AXILARY RELAY FOK 47

UNDER. YOITRGE KELAY. : : - AHE TYPE oV
THERMAL OVERCURRENT RELAY WITH INSPNTANEOUS UWIT—GE TYPE THC
VOTMETER: '

VOUTMERTTR. SELECTOR. ENTTOH

STHE SECONDARY” BREAKERS, AND - THE SECONE
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FOR FULL VOLTAGE START PUMP MOTORE.

FURTEA S

S .
\SEE WOTE 4

pios, do, 108, 4rowdi) :
!n..gi..l._»’!-

LEGEND

OF. M. aoxrw\sm APPLICABLE). OF: F._.:m 1ivm
i.ﬂgzg,_d THE: CHLORINATION: | mQthM&._.

SVITCH CORTACT CLOSED IN “A* POSITION OF SWITCH

SWITCR CONTACT CLOSED TH *H" POSITION OF SWITCH
(BOTH CONTACTS OPEN I¥ “0" FOSITION OF SWITCH)

RELAY COTL
NOTHALLY OYEN CORTACT

zoﬂ.E.«nSnma conTacT

INDICATIBG LIGHF - LSTTER DEROTES COLOE

HORMALLY OPEW PUSRAUTTON

NOTHALLY CLOSED PUSEBUTTON

LDILT SITcn, NORMALLY CLOSED (TH-OPERATED)

LINIT SWITCH, RORMALLY CLOSED (QPEBATED)

LIMIT SWITCH, SORMALLY OFEN (UN-OPERATED)

Lasrr SWITCH, NORMALLY OFEN &mmﬂav

CONTACT ACTION - TIME DELAY b—.lﬁmﬁ HHWﬂHN’IHE .
HORMALLY GPEN GORTACT A-.ﬂ.nEE

HORMALLY GPEN CORTACT (OPERATED)

HORMALLY CLOSED CONTACT (RELEASED)

HORMALLY CLOSED CONTACT (OPERATED)

DMPLIES CORTACT ACTION TIME PELAYED BOTH UPON ENEHGIZATION AND DE~ENERGIZATION
CORTACT ACTION - TIME DELAT AVTER DE-FWERGIZATION'
NORMALLY OFEN CONTACT AEHS

BOEMALLY OPEN CONTACT hslbﬂmuu

BORMALLY CLOSED CONTACY (RELEASED)

WORULLY CLOSED CORIACT (OPERATED)

DLz nﬁ.ﬂﬂ ACTION YIME DELAYED BOTH TPON n_ﬁ!ngn- AHD DE-ENERGIZATION

PRESSURE SWITCH CLOSES ON FALLTMG PRESSURE
PRESSURE SWITCH CLOSES ON RIBHRG PRESSURE
LEVEL TNDICATING CONTROL

FRESSURE TNDLCATING CONTROL

LEVEL £WITCH CLOSES ON FALLING LEVEL
LEVEL SWITCH CLOGES ON RISING LEVEL
ELAPSED TR WETER

FUSE
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| ) ’ . s
YN MOTOR DRVEN WITH SOLENOID.
) 120V, 1 INPUT FROM PRESSURE TRANS< | OPERATED CLUTCH, TIME DELAYS TO .
- b MITTER AT STANON pIC BE ADJUSTABLE FROM B SECS 10 .
— FROM CONTROLX LIGHTING PANEL DISCRARGE 15 MNUTES. 5y —
I"cF 1 Loss of cenmer %
. o |y | FREQUENCY ~ o-sosec] ) oo 26
[l CF Joxoeear 02,
e 10 TELEMETERNG 27
CoMM FALURE COMM. FAILLRE
3 olo _ _ou_u/o. c ro,w,zM 28
03" f 29
InnJ_bmw OF CENTER
o4 | 1y IFREQUENCY o-30 sEC 30
H— o oetar 05,06
. - 3l
- .
%6 ® 32
g 3
o7 AR 33 e
NQ INPUT FROM LEVEL —————= 1 . 5
o8 IcF 27 09,14 TRANSMITTER AT N. 34 &
J,/ SEL SW. = STORAGE TANK NO.2 -
: ’ 35 w
PCR PC2R -« g . g
08 I 4a 18A N &
: ' 36 s L 35
15A | gmones- cuose 16A *A" SWITCHES GLOSE ON i m ‘
PS . : ON FALLING LEVEL. a5 37 | Auwg Bﬂm%wzm. R 2
° RESET CRI P oA | s st | [ 17 RISING PRESSURE. B-
F C
p HIGH DISCHARSE
" 2lo—— PRESSURE 17a
N (8A
B LS . - B
12 o3 13 19A :
2A
3 RESET CR2 \ﬁ - PUMP ROOM 0 .
= - L B
21A 3A
INPUT FROM LEV EL— ]
TRANSMITTER AT,
STORAGE TANK zo.:|
_pezR:
. - 15 | swiTcHES cLosE]
ON FALLING LEVEL
B SWITCHES CLOSE
ON RISING LEVEL
START LEADPUM
STOP_LEADPUMP| |iB
TART-LAG PUMP| [2A
$TOP. LAG PUMP
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- . = - - - “ )
CONTINUED FROM D&-02-7 o s,
44 | PR .
- v R - N . . 4 . -

45 2PR-t jIA > - . _ [

|Pﬁ - 5 TO PUMP NO.I CONTROL

PR (€€ De-02-6 OR 6A
SR PUMP MOTOR CONTRO! : o . .
- SCHEMATIC] A . - N ] .
) " —< i - h . . - - .
PR-2 ) 5 ’ N 2
a7 ~ B - ~ TO-PUMP NO.2 CONTROL : - T a7 Rs2 -
: L iin . —— ) . hio
i 48 oNa . > ] .
49 —— _I - - ' )
. - : SR-2 - .
o | PR3 B . w TO PUMP NO3 oozﬂ.mn,z. L N . . , ) . )
. si Hmvx& ‘. . ) T ; 48 {— —
) sz L Ry 1 ‘ - - , o : \ . ,
. : : SR-3 : - ‘ - -
Ee LEAD PUMP ‘ ) N h B k
- . PLUG - SV ;
PUMP SEQUENCE
¢ PRIMARY rm«mr CONTROL * ;
WATH SECONDARY PRESSUNE Ooz._.mo_. . .
T SECOND: PUMP’
. PLL G ,C n
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— e
= SEFARKTE LEASED TELEPHONE LINES,

- mu LINE PROTECTOR (TYE)

2 FOWER. SUPPLY
) o] CONTROL oopsae VERTICAL PANEL(SEE NOTE 4) £-KED, G-GRER, ARUPER
- P 3 ! . anl —— _wmuu%mbsﬁm
b b o VAU RO SR - | M et o : FiR | ] | CARRIER
: o o (Fsal
* |" . PRESSURE SENSOR VALKT AT LOC. NO.L Yo 0) -1 [ oy 2| . _ 5 { MR
——t v (G HTT : FIR [rar | 8 opmE
: M,W._m||||”" @R Fl ROV KATE INDICAICR.
= 1 H FiC  FOW RATE BDCATING SOHTROUER
I@.Illlllll.l_l nEOle einie @ DISCHARGE FLOWRKTE FIR  ROW KATE SIDICATOR - RECORDER.
T e v W{WMWMH_.-., AuiD TOTALJRIW ) FT  FOA RNE TRAMSUTIER
M._..m_l||||| EEE .u = R RO INTEGRATIMG OTALIZEX
M_ o ———to EWxJM. Pl 1] PRl
= _ Ao | relliRee]] . | PresiiRE K PENEOR . U LEVEL NDICATOR
r.lla_rmﬂ._.“ o Enﬁu_ 1 - e, Wo. 1 . IR VA DTG RECORER.
—_ e A uT LEVEL. NICATING “RANGMITTER
' M . = \OTE 2. o ﬁmﬂ FSRA| | e e e ow -aH)
.IHNJI ’ : || PreelRE AT SEUEOR 0D meEsElRE SWX- OW (HIGH)
LOC. MO, 2 36 APPLICABLE)| ld RESAKE NDICKOR
LLLLLA f LIR {84 [LSL METRMENT CE CRHEK COMPOMELIT O 8E
PRESSURE SENSOR VAULT AT LOC. MO. 2. (A8 APPLICABLE) PR [ PSH| PSL =R ~ " LSTOMAIT Of GHER. COUFONENT O BE
B ) 3 m MOUNTED SSHDE ALELS &

[LUTSATISL] _ PR
H o—
(a1 1 | ! yracse> B R

—_— 0 h A 2 B
= --1FSR] MISTALED AT HYEITOVLLE (ONTROL OO HAE O
SEE WOTE 2 — £ FURUISHED B¢ COMTACDR, BUT KSTRLLATION

- -IFsR] 2, COMBHATION PUSHRITTCH ALD D LIGHT OPER-

PUMP LD, _P?.|._.|I.|||.I_h~ [FSR }
SR - =T
g R P
P Mz od_‘H%ll|I| u”lE] i
il

— M
L
mrp————5 .8

oy TO ANNUNCIATOR 5 ASIKARDR. LEGB-05 SHOWN AKE. D 08 FRE-
. .

ANMUNCIATOR 4, BECAUSE OF SPACE LIMITATIONS, NETHODS FOR

: - ING THE REQUIRED INSTRIMENTATION
IN THE SPACE AVAILABLE, LIXE COMBINING MORE
FURCTIONS IN ONE GAUGE HAVE TO BE CONSIDERED.

[ABT] e rove asarrn

[ o o s

. TR i s g ] ;
TELEMETERING FAILURE, . i e
CONTROL. SCHEMAT ; ‘ DR |-

G2 LR TETE S

R SN B
e oz e _HE|
rur s s {2
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. N
FENWALL 2ERES 400 BAECTRIC IMDICATHG -
TEMPERATURE  COMTROLLER. RANGE G0'F~200F . ' - ; T
WITH TWO(2) SPDT SWIICHES AND 2 CONTRCL.
| FOMTERS A\DKI.CEB 1OVIDLALLY ADJUSTABLE. ' g
I dL:a W - - EACKGROMD -V ELLOW
. - {TF) YALLT 'DOXES - DL
1 BLACK
lconpuT
e 24 aPROL
- \92._52 ; Tn\ )
St S8 CONDLIT . ; m .
: . LNE' COLOR ORAMGE | :
i
- H
: le
, re 45 ArPROK.
— 0

AT RE ROCATES
BEARNG TEMP!
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