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2. Booster pumping s ta t ions  which draw suction from storage 
reservoirs  which normally g e t  f i l l e d  from system mains and pump 

i 
i n t o  t he  d i s t r ibu t ion  system when the pressure i n  the  
d i s t r ibu t ion  system normally fed from the system mains f a l l s .  
These s t a t i ons  a r e  necessi tated because of t he  d i f f i c u l t y  i n  
ge t t ing  elevated storage approved and bu i l t .  These s t a t i ons  
generally operate on pressure control.  (These types of s t a t i ons  
w i l l  be referred t o  a s  "booster s t a t ions  with pumped storage".) 

BOOSTER STATION WITH PUMPED STORAGE 

This guideline does not  cover hydraulic analysis  study, c r i t e r i a  f o r  
determination of the  type of s t a t ion ,  s i t i ng ,  c i v i l ,  s t r uc tu r a l  and 
a rch i tec tu ra l  aspects, chlorination f a c i l i t i e s  o r  storage reservoir  
design, though some references a r e  made. 

I The pumping s t a t i on  sha l l ,  i n  general,  accommodate the  pumps, piping, 
valves, e l e c t r i c a l ,  control  and cmmunication equipment, emergency 
generator ( i f  standby power source is considered essen t ia l  fo r  the  

.Stat ion and i f  r e l i ab l e  dual  power feeds frgll the  power company arq 
not  £easible) and chlorination system ( i f  needed). 

2.0 PUMPING STATION CAPACITY 
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Pumping s ta t ion  sha l l  then be sized for anticipated demands for  20 
years o r  f u l l  development, with i n i t i a l  ins ta l la t ion  of only enough 
pumping capacity f o r  5 t o  10 years, with provision fo r  ins ta l l ing  
additional pumps, a s  directed by future demands. The i n i t i a l  and the  
f ina l  ins ta l la t ions  sha l l  include one spare un i t  of  the la rges t  size. 

RELIABILITY 

Design sha l l  be such a s  t o  ensure r e l i a b i l i t y  of individual pieces of 
equipment and to avoid interruption t o  water service. Rel iabi l i ty  
consideration sha l l  also be taken into  acc0un t .h  the location of the 
pumping s ta t ion,  power supply and choice of equipment. Pumping un i t s  
and auxi l iary  equipment should be of ample capacity and i n  suf f ic ien t  
numbers of uni ts  t o  permit continuance of service with the  la rges t  
u n i t  out of service. The r e l i a b i l i t y  of individual pieces of 
equipment depends on theirxdesign, construction, ins ta l la t ion ,  ease of 
maintenance, ava i l ab i l i t y  of spare parts ,  etc.  Attention t o  these 
factors t o  avoid interruption of service t o  customers is jus t i f ied.  

INTERIOR ARRANmMENT 

The in t e r io r  arrangement sha l l  be such a s  t o  i so la te  chlorination, 
generator ( i f  there i s  one); and restroan f a c i l i t i e s  f r m  the main 
operating area o r  pump room fo r  reasons of noise c o n l o l ,  safety,  and 
privacy. Separate exter ior  doorways shal l  provide access to each 
isola ted area, except the  restroom. 

:+cation and spacing 'of pumps, .piping, and valves s h a l l  be such a s  t o  
&wide dase ' of k i i f  exi&.nce. and -e&se of removal and replacment * - - 
without- disturb2 ng ' oth'gr pidceg df equipment. Adequate space s h a l l  be 
e r d ~ i d 6 d  f b r - ' i n k t a l ~ ~ t i o r i  df -'future pumps to meet- projected growth 
demand; " Design sha l l  ' a lso  'allow for  l i m i t &  upgrading of the  s ta t ion  

- 
-- . 

- " - - - - 
-- , --- - - -- rate- - a -  ----- -- - - ------ - -. - 
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shal l  be given to  future possible upgrading of pumps and motors in  (. 
selecting t h i s  capacity. 

Space for  driving trucks inside the s ta t ion  sha l l  be provided and the 
bridge crane sha l l  be capable of traversing t h i s  area. 

For f a c i l i t i e s  t o  handle chlorine containers, r e f e r  t o  Mechanical and 
Electr ical  Design Guidelines for Chlorination Fac i l i t i es .  

A preferred pumping s ta t ion  ~?lan showing physical arrangement is  shown 
i n  Drawing DG-02-1. 

5.0 ACCESS 

macadam access road sha l l  be provided from the nearest 
exist ing roadway for  vehicles to  reach the pumping stat ion.  Adequate 
turn around area sha l l  be provided. 

4" 

6.0 PUMPS AND PUMP MO'IQRS 

6.1 m P s  

The pumps sha l l  be horizontal centrifugal,  s p l i t  case, single stage 
with ca s t  iron casing and enclosed double suction, bronze impellers- 
Pumps sha l l  have casing and impeller wear rings. Stuffing boxes'shall 
be cif the packing type with braided graphite asbestos, Motor to PmP 
shaf t  coupling sha l l  be cif the  flexible type with no non-metallic 
power transmitting components, . Coupling. s h a l l  be cif the .type having a 
f lexible ,  steel circumferential gr id  engagin9 ,~&,+e$l hubs o r  sha l l  & .  

-. *;of r t h e  gear .type. Coupl*ings shall-r, .have -rasovab&e -grease =. :b,:,l , + ; 
lubsi~ai i ion plugs and greasp,Lseals and hibs sha l l  -be, keyed-tp,:their 

" *  respective shafts. Bearings may be of the  ba l l  type, grease 
lubricated fo r  pumps below, 500 HE. For .pumps SCEO @! an_d =$eve_,, . spl i t  - -- -- - - . 

sleeve- bearings. &a &n-g-s-yrf t - Y P e Y P e t ~ ~ t  b-eariKgSS-s s ~ ~ - ~ ~ ~  us-ea,- --- -- -- - 7 7 -  - - - . - -- - - - - -- -- - - - -- --* . - .  - ... ---- ...... 
~ r = : c o o l l ~ 5 ~ : ~ t ~ ~ d ~ ~ - - ~ a r v e ~ ; - f ~ r  -thegkrusfz bezr~.ng$-iTfl-: - - - 

necessary. The pump uni t s  sha l l  be mounted on ca s t  iron o r  s t ruc tura l  
s t e e l  frames (preferably ca s t  iron) and shall be equipped with: 
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All bearings of pump units (pump and motor) 500 HI? 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-alam 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 shall be located near the pump. 
See Drawing DG-02-13 for details. 

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

Pumps shall be performance tested in accordance with Hydraulic Institute Standards and 
certijied performance data furnished to and approved by the WSSC before shipment of 
pumps to the job site. 

Acceptable Manufacturers: A-C Pump, Flowserve, Patterson Pump, or Peerless Pump. 

6.2 Motors 

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

.. 
The pumps shall start and stop automatically depending on system demand and even 
tho~gh  the system is d e s i ~ e d  tc! 2:7~id'st21& a d  dfps' ia q~~ikk scccession; fieqceot 
starts and stops will happen. As-the effective life of a motor depe<& on the number of 
starts, and as it may be d a c u l t  to get custom-made motors in the lower horsepower 
ranges, as an insurance against premature failure, insulation for motors shall be specified 

- .  - . . 
. - . . .  - . . . . .  . . . . . . . . - . .  - . . . . . . . . . .  .. ........ . . .  = = - -  -,:c;; ; , , ~ , : : a s f o l l o w s : ~ & t h : a ~ ~ . ~  .... . . . . . _ . . . .  temper$.&fe rise: that. is2.SOO0 c.abo.ye, the -_,,._. :,. _ . . . . .  ' : ~  . I . . . . . _ . . . . . . . . .  , .  _ .  . . . . . . . . . .  . . . . . . . . . . . . . . .  ..> . . . . . . . . . . .  I... - . %  , . . 

- .- . . . . . . .  . -- -. . - < - - . , - .  - . . . . . .  " - ----------. ..... ~ b ~ e ~ t - t e m p P e r a t u r e t u o ~ ~ ~ ~ , ~ ~ . ~ ~ . . ~ - . .  -- _ _--.+--.- 
. . .  , . ---- 

. . 
- -- .- - -- . .-. .- . . . 

-. 
It is recognized that such motors will cost more, and availability has to be checked with 
manufacturers. 

. . 
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Motors and pumps of the highest efficiency available in their capacity range shall be 
specified. 

The minimum motor horsepower 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. 

I 

Acceptable Manufacturers: Continental, General Electric, Ideal, Teco-Westinghouse, or 
U.S. Motors. 

6.3 Spare Parts and Special Tools 

The following spare parts and tools shall be specified to be hrnished for pumping units 
of each size: 

One set of pump bearings inchding thrust bearing 
One set of pump sleeves 
One set of impeller and case wear rings 
One set of motor bearings 
One set of packing gland bolts , 
~d One set of q y  special tools necessiry. 

, 

The above spare parts l is t  is for constant spied pumps. Ifvariable speed pumps are used, 
the list shall be enlarged to include spare parts recommended by the manufacturer of the 
variable speed system, (Additiod spare parts required shall be spelled out.) - - -- -- - - - - - - - - - - ---  - - ---  - -  - -  - - - -  - - - -  ---..--------I--- - -- -- - .  * 

- --- -- - -- - - - -- 
- .- - - i ----- -- -r - - - I  I - ---- -_ --.- _l__C___ -_._-7_.___i_-_.__ _ _ _ - .--A- - -- - - --- . - .. - 

- 1 -  . 
of Pumpi 
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4, Pump c h a r a c t e r i s t i c s ,  including speed, number and s p a t i a l ,  
environmental, and o the r  specia l  requirements. 

5. Possible cav i t a t ion  and v ibra t ion  problems. 

The proper pump must be se lec ted  t o  s u i t  the  system conditions, For 
booster s t a t i o n s  with pumped storage,  it i s  des i rable  t h a t  the  
pressure i n  the  piped water d i s t r i b u t i o n  system remain a s  much a s  
poss ib le ,  constant ,  regardless  of the  demand on the  system. When 
constant  speed pumping u n i t s  a re  used, pumps with f l a t  ( a s  opposed t o  
s teep)  Flow vs  TDH performance curves bes t  achieve t h i s  condition. 
However, an extremely f l a t  pump curve may r e s u l t . i n  an unacceptable 
la rge  number of start and s t o p  cycles because t h e  f l a t t e r  the  pump 
performance curve, t h e  more rapid is the  approach towards "shut-off" 
a s  system demand is reduced. 

Pumps t h a t  have an opera t inq  point  a t  o r  near t h e i r  peak e f f i c i ency  
should be selected.  Emphasis on e f f i c i e n c i e s  is increasing because of 
high energy cos ts .  Therefore, i n  order  t o  have pump capac i t i e s  c lose  
t o  demand (for- good e f f i c i e n c y ) ,  i n s t a l l a t i o n  o f  pumps l a rge  enough t o  
handle present  and f u t u r e  flows, but with smaller impe l l e r s .o r ig ina l ly  
which can be replaced by l a r g e r  impellers  a s  demand grows, may have t o  
be considered. 

Other f ac to r s  previously out l ined must a l so  be considered i n  se lec t ing  
from the  multitude of  options avai lable ,  but meeting t h e  system 
discharge requirement a t  reasonable e f f i c i ency  is  paramount. As f a r  
a s  possible,  pumps of t h e  same capaci ty  s h a l l  be selected.  _ -  - .- - a .2 " 2  *.* , P 

head, curyes, with* thf? puyp. (pumps) c l?arac ter is t ics  curves - - 
. - - , - . -> '?  

super Imposed, sh&wing' bpe?rgting * @6intsb, and- pump petf ormance c u k e s  t 

showing range and e f f i c i e n c i e s  s h a l l  be submittedwfor review and 
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b. i f  the  t o t a l  dynamic head (TDH) of t h e  pumps exceed 175 
f e e t .  

2. Booster S ta t ions  with Pumped Storage 

Hydraulically operated automatic pump contro l  valve s h a l l  be 
i n s t a l l e d  : 

a. i f  t he  r e s u l t s  of the  surge analys is  d i c t a t e s  the  need f o r  
such a valve 

o r  

b. i f  t he  t o t a l  dynamic head (TDH) of the  pumps exceed 150 
fee t .  

If the  surge ana lys i s  does not d i c t a t e  t h e  need f o r  an automatic 
pump contro l  valve and the  t o t a l  dynamic head of the pump i s  
be3qw 150 f e e t ,  a spool piece t o  a c c m o d a t e  t h e  poss ib le  fu ture  
i n s t a l l a t i o n  of a hydraul ica l ly  operated plug valve s h a l l  be 
incorporated in the  design. 

8.0 PUMP STATION PIPING AND VALVES 

8.1 ! 

e piping s h a l l  be designed t o  minimize head 
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8.2 Valves 

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 
Technologies. 

Discharge Side 

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

Acceptable manufacturers: American How Control, Apco-Willamette, GA Industries, 
Val-Matic. 

b. Automatic Pump Control Valve 

The function of this valve is for waterhammer control. For criteria for including 
such a valve on the pump discharge side, see Section 7.0 - SURGE ANAZYSIS. 

- -. -- -- - - - - - - - - 
I his ~alm~b-e%ny~~~~o~;2rtfcf;:~~cen1ri-~p1~~~vdve -. .. 

consistkg essientially of a-sEmi-iteel body, noii':lu6&cated type'with rubber 
faced eccentric plugs, nickel alloy steel seat, lubricated stainless 

- - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - . - - - - . . - . . - ~ ~ ~ ~ & ~ - ~ M ~ ~ ~ - ~ h i a g s , p ~ ~ ~ p ~ a ~ ~ m = P a B i s ~ p ~ ~ ~ s t i P ~ f  . . - -  z s *  2% -- - -- - - ;, - -- - < - 
i - - -  -*------ - - - -- - - - eiclo~e&~e'illl q @ + ~ a t t a c h _ e d t ~ , i h ~ $ l u ' ~ j : ~ ~ i  to~thedsteehclc, --- hydrauliL:-._r--- ----- .. _. 

- .  c y l i n s t o n  &d &r&e-imit ~wi~h&~Gne ' fdf  f;;lly @en, one f 6 r f m y  
closed and one momenta* break on valve closke).~Tfie design of fie vahe shall 
be such that it can be repacked wit?mat remoykg the valve bonnet 
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For discharge valve control schematic and de ta i l s ,  see 
Drawing DG-02-2. 

. 

. $ . - ,  W a s e r  for the opera-tion o f  the valve is  t o  be taken f r m  the- 
. . . .. . . discharge s i d e  of .the pump. ahead of t h e  check valve and also' 

f r o m  the system side: 'of the *p co&ol,, kaive. Pressure 
piping cmpiete w i t h  check valvi~s, ba1.1 valves, - s t r a ine r s  

. . . : :,: , ,,,:, andunions sha l l  , be provided from the two sourced t o  the  
pump discharge valve control p+iiel. 

, . 

. . , . . . . . ..:.. ., .. .. ?.. . . ' . .  . . . . . . 
. : :.:: ...;, ;, . . .. . . . . . . 

designed t o  perform the control and operating functions 
described below sha l l  be provided. All control valves and . 

other devices associated with a par t icu la r  vdlve (except 
cer ta in  remotely located devices) sha l l  be located adjacent 

. , 

For normal opening and .dosing, the hydrauli=Ally operated 
-.plug. ?valve shal l  be controlled by means of a 3/4" four-way 
.valve, sui table  fo r  unlubricated ' water:: service and piped . .. 
e x h h s t ;  ~ a l v a i r  ' No. ~110-646-19 or  ' equa:. The fourway 
va lve ' sha l l  be positioned by means of two, three-way solenoid 
p i l o t  valves, Skinner V53 DB 2150, one being normally 
closed. Operating &&is sha l i  be ' heavy duty molded 

, (5: ter- t ight)  fo r ,  continuous operation on 12 W, 60 ,cycle 
. .  . current. 

t o  the valve on. a f loor  mounted p e e l .  

I The solenoids sha l l  be connected by moisture, heat  and o i l  
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t h a t  t h e  valve does not  begin i ts opening cycle  u n t i l  
approximately 15 seconds a f t e r  t h e  pump motor s t a r t s .  
For each of t he  valves t h i s  time de lay  s h a l l  be r e a d i l y  
ad jus t ab le  over a range of 0-1 minute t o  permit 
changing of  i n i t i a l  time delay  s e t t i n g  t o  secure t h e  
most s a t i s f a c t o r y  performance of t h i s  funct ion.  

Also, dur ing  t h e  s t a r t i n g  period,  i n  t h e  event  t h a t  t h e  
valve has  not reached the  f u l l y  open pos i t i on  within a 
p r e s e t  time a f t e r  t h e  pump motor has s t a r t e d ,  t h e  pump 
motor con t ro l  c i r c u i t  s h a l l  be in t e r rup ted  t o  cause t h e  
pump t o  s t o p  and remain locked-out u n t i l  t h e  abnormal 
condit iok (incomplete sequence) is  corrected and t h e  
c o n t r o l s  manually r e s e t .  This t imer s h a l l  be  
ad jus t ab le  over a range of 0-10 minutes. 

osed pos i t i on  withfn a p r e s e t  time 
t h e  c l o s e  s i g n a l ,  t h e  motor s h a l l  
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I , 3. Reservoir F i l l  Valve - t 
In the case of "booster stations with pumped storage", a 
reservoir f i l l  valve is  needed in the fill line to open and 
r e f i l l  the reservoir when the water level drops and to  close when 
the reservoir is ful l  and prevent overflow. 

This valve s h a l l  be a motorized cone valve complete with l i m i t  
switches for open and closed indications as well as pmp s t a r t  
perntissives. For control schematic, see Drawing DG-02-14. In 
general, the functional requirements of the reservoir f i l l  valve 
control system shall be as follows: 

a. Local open-close. 

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

c. Ln the auto position, it shall be possible to open the valve 
remotely only i f - t h e  reservoir is not fu l l ,  there i s  no 
overflow, the valve has not closed because of low pressure 
a t  control points, and pumps are not called to  run 
automatically. 

d. Once opened, the 
automatically c l  l o s t  (after a 
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eliminate or reduce significantly cavitation and i ts  attendant 
effects  - slow destruction and high noise levels. 

I Cavitation charts of valve manufacturers also may be used to check if 
cavitation can occur under the i n l e t  and out let  pressure conditions 
during maximum flows tha t  can occur through the valve size chosen. 

I Of the different methods currently ut i l ized for cavitation control, 
viz  : 

butterfly valves with expansion chamber 
I 

I cone valve with energy dissipation assembly 

I Roto-disc valve with pressure reducer (HITCO) 

I multiple valves in series to  step down pressure in stages, e tc .  

I a cone valve with energy dissipation assembly i s  preferred. 

19.0 ORIENTATION OF VALVES 

I The following c r i t e r i a  shal l  be applied for  the orientation of plug 
vdlves, and shal l  be clearly indicated on drawings and specified. 

1. The rotation of the plug sha l l  be about a horizontal axis. 

i 
2. The plug shall  store in the top when the valve is open. 

= * .  '. . I: - " - 1 .  .. ,. -.., , 
. ,.-' 
"' -,. .% ; - - .. '+- Salve shalk be- oriented such tha t  the s e a t  is opposite the . 

. A  * t3.'" higfi pressure side;, that  .' Ls, towards t5e pumps ; 
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CHLORINATION FACILITIES 

\ 

For "in-line booster stations", the ,chlor inat ion sha l l  be automatic; 
and for  "booster s ta t ions  with pumped storage", a manual system is  
considered adequate. However, the need for  chlorination f a c i l i t i e s  
and mode of operation shal l  be checked with WSSC, before start of 

Fac i l i t i e s  (under. preparation. a t  t h i s  t i m e ) .  

STATION D R A I M I ~  

A l l  s ta t ion in te r ior  and footing drains sha l l  be,  drained .to natural  
drainage. I f  there is a reservoir and i f  elevations permit, these 
drains sha l l  connect t o  the reservoir  merf'low fo r  discharge to the 
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14.0 SECURITY 
., 

A l l  door locks are to be keyed to t h e  WSSC system. Fencing is t o  be 
l imi t ed  to  t h e  n e t  area t h a t  r e q u i r e s  s ecu r i ty ,  

15.0 SAFETY 

15.1 F i r e  Ext inguishers  - 

F i r e  ex t inguishers  of 20 lb s .  capac i ty ,  s u i t a b l e  f o r  C l a s s  A, B and C 
fires and U/L l i s t e d  s h a l l  be wall  mounted a t  s t r a t e g i c  and e a s i l y  
acces s ib l e  l oca t ions  (near  doors) i n  t h e  following areas: 

Pump Room-upper l e v e l  2 nos. 

Generator Room (as appl icable)  1 no. 
% 

Chlorine Room (as appl icable)  1 no. ' 

L5.2 F i r s t  Aid K i t  

One first a i d  k i t  each (10 u n i t )  i n  a pref in ished  steel cabine t  w a l l  
mounted s h a l l  be provided in t h e  pump roan - upper l e v e l ,  i n  t h e  
Cfenerator room (a>s app l i cab le )  and i n  t h e  c h l o r i n a t i o n  f a c i l i t y  ( a s  
app l i cab le ) .  The items i n  t h e  k i t  shaJ-1 be as follows: 

2 U n i t s  . Adhesive Bandage 1" 
1 Unit Bandage Compress 4" 
1 Unit Bandage Compress 2" 
"1 Unit , , y d  * .  -5 - psa* &&s&bene: Gauze '2"&!." . 

- ,  1 unity +: ..; . . a Ge " ~ = ~ s ~ b g  '(so *oi;lb&t) - + z , 

1 Unit Zephiran Swabs o r  Methiolate  Swabs 
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18.0 HEATING AND VENTILATION 

' Adequate heating and ven t i l a t ion  for  the comfort of operating 
personnel and fo r  the  safe ty  of the equipment sha l l  be provided. 

118.1 Ventilation 

For the pump room, storage area  and t o i l e t ,  forced ven t i l a t ion  of a t  
l e a s t  s i x  a i r  changes per hour sha l l  be provided (from "Recommended 
Standards fo r  Water Works* - A repor t  of the  Committee of the  G r e a t  
Lakes - Upper Mississippi River Board of S ta te  Sanitary Engineers - 
2003 edi t ion)  . 
Air intake s h a l l  not be near the chlorine room exhaust, i f  there is a 
chlorination f a c i l i t y  attached to  the  pumping s ta t ion.  

For storage and t o i l e t  areas, separate intake louvers f o r  outside a i r  
may not be needed; i n f i l t r a t i o n  and pu l l  a i r  £ram pump roam may be 
adequate, 

A small centrifugal  exhauster fan s h a l l  be ins ta l l ed  i n  the  restroom 
area. 

. . .  , . 

F o r t h e  generator r6an (as applicable) ,  i n  addit ion t o  the  normal 
 ventilation,^ ample flow of air t o  support combustion and t o  d i s s ipa te  

of generator set 
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20.0 NOISE CONTROL 

Guidelines f o r  the  Design of Noise Control i n  F a c i l i t i e s  of t h e  
Washington Suburban Sanitary commission, revised July 1977, e s t a b l i s h  
t h e  property l i n e  goals  t o  "ensure compliance with 'applicable 
regula t ions  and t o  minimize the impact on exis t ing  noise environment 
where such impact could a f f e c t  the  public health and general welfaren. 
Goals r e la ted  t o  achieving t h i s  compliance are given in the  following 
table :  

WSSC PROPERTY LINE NOISE CONTROL GOALS 

Zone - 
Maximum Daytime Levels Maximum Nighttime Levels 

(7am t o  10 pm) (10 pm t o  7 am)* 

Residential  55 dBA 50 dBA 
Commercial 62 dBA 62 dBA 
I n d u s t r i a l  62 dBA 62 dB& 

Note: Ambient conditions may require  more s t r ingent  goals. 

*Maximum l e v e l s  f o r  noise containing pure tones, hums, whines, o r  
impulses of a per iodic  character  s h a l l  be 5 dBA below values 
l i s t e d  i n  t h e  table .  

Workplace noise control  goals  e r e  established to ensure t h a t  WSSC 
personnel- &re n o t  s$jected t o  hearing damage r i s k  and ' tha t  noise* 

' , ' ... l e v e l s  i n  'work environments. a r e  -compatible d t h  work a c t i ~ i t i e s - , ~  ' 
+"ah-related to -  achie-iring-'wdrkplace compliance ake given. i n  t h e  
'f 01 lowing t a b l e  : 

- ---- - - - . -  ;_ _ = -  - == = - - - - > - .  - -- - - - -- - - 
- 1 

-WSe-W ---FB--- ra-SSgTCCsfi-R O O L ~ x s ~ ~ ~ - ~  - -- - ~ *  - - , - - - - - - - 
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operations. Noise contro1,worksheets s h a l l  be completed and submitted 
fo r  review documenting noise control design data  and calculat ions.  

Twenty-four hour ambient sound l eve l  recordings s h a l l  be specif ied t o  
be made a t  the site p r i o r  to s t a r t i n g  construction to document 
ex i s t ing  noise l eve l s ,  and following construction when the  s t a t i o n  i s  
operating. 

21.0 ELECTRICAL SERVICE AND DISTRIBUTION 

21.1 Ut i l iza t ion Voltage 

Select ion of the  u t i l i z a t i o n  voltage s h a l l  be made based on economical 
considerations taking i n t o  account the  horsepower of motors, t o t a l  
load, fu tu re  growth, and the  c l a s s  of service  avai lable  f r o m  the power 
company, 

Assuming that a pumping s t a t i o n  may cons i s t  of th ree  o r  four pumps, as 
a general guidance, for  a s t a t i o n  with motors up to 200 HP, a 480V 
system may be used; and f o r  s t a t i o n s  with motors over 200 HP, a 2400V 
system o r  a 4160V system may be used, Consideration has to be given 
to. reduced voltage s t a r t i n g  of motors t o  reduce inrush currents  t o  
l e v e l s  acceptable to t h e  power company o r  t o  l i m i t  the  s i ze  of standby 

- emergency power generator  a s  the case may be, 

121.2 Power Supply Re l i ab i l i ty  

If- pawer f a i l u r e  m u l d  r e s u l t  in  cessat ion of minim? essent , ial  
service,  power supply r e l i a b i l i t y , y s h a l l  be assured by . , ,-  e i t h e r  A --".. a -. second * 

re1 iabla power feed frm e e :  po-wer ceppga~n~.~$q b 5 ! i s ~ s .  i n s t a l l a t i o n  of 
an - on-site-. standby generator, . Whether min@tnnn- e s s e p t j i a , l , - ~ e - ~ i c e ~  can 
be maintained i n  the area  served by t h e  pumping s t a t i o n  during the 
length of time normally associated with power outages f r& o the r  - 
sources W d  depend- on sydff& i n t e r ~ ~ n n ~ ~ t - f o n s ;  avxkk&Ie storage-, - -- - - --- - ---- - ---- 

- -- -- - ~ ~ s & L f ~ ~ & ~ 7 ~ s ~ ~ & = & - & ~ Z ~ t - & ~ ~ ~ i f - .  standby. :power-:i~~-~-- - 
A .  

- 
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21.3 Standby Generator 

The generator sha l l  be sized t o  s t a r t  and operate the pumps required 
for firm capacity plus the miscellaneous s ta t ion loads. ~ock-out of 
the l a s t  o r  standby pump sha l l  be provided in the control system, if 
other pumps required for  firm capacity are  running, when on generator 
pawer. The interlock sha l l  allow the l a s t  o r  standby t o  run if any 
other pump should f a i l .  

The standby generator sha l l  be diesel-driven. The engine sha l l  be of 
the general purpose, stat ionary solid inject ion 4 cycle, compression 
ign i t ion  type. Radiator cooling is preferred as opposed t o  c i t y  Water 
cooling. 

Maximum s e e d  of the  engine sha l l  not exceed 1800 RPM. The generator 
sha l l  be of the s e l f  regulated type u t i l i z ing  a brushless excitation 
system. A l l  accessories needed for  proper operation of the  s e t  shal l  
be provided. These sha l l  include a hospital  type muffler, f lexible  
exhaust connection, vibration isolators ,  s ta r t ing  battery,  battery 
charger, day tank fuel t ransfer  system, gauges, jacket water heater, 
antifreeze,  underground fuel storage tank with a capacity t o  sustain 
f u l l  load operation of the generator fo r  two (2) days, engine 
generator control panel, generatof output c i r c u i t  breaker and 
automatic transfer switch. 

w i n e  generator control panel shall include automatic-manual-off 
switch t a  permit t es t ing  of engine, voltmeter and ammeter with 
se lec tor  switches, frequency meter and running- time meter, exci ter  - .  - 
c i r c u i t  breaker, automatic voltage regulator, o i l  pressure gage, a 

coolant temperature gage', sol'id s t a t&  engine monitor, wim . f a u l t  l i gh t s  3 

to indicate  engine shutdo- for  overckank, overspeed, high coolant 
temperature and loG'oii- pre~&ke;%'~:-"' ;z .., .- ,A,.... - 
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Adjustable time delay (0-5 min.) unloaded mming time delay for cooldown 

Normal and.emergency position indicating lights. 

The transfer switch shall conform to NEMA and UL 100 8 and shall be inherently 
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 20.0 - NOISE CONTROL shall be considered in sizing 
and selecting air intake and exhaust louvers. 

Spare Parts and Special Tools 

The following spare parts and tools shall be specified to be furnished with the standby 
generator set: 

One set of special engine tools 

Two spare lube oil filters 

One spare filter (ifdry type) 

Acceptable Manufacturers . -. 

Generator Set - Caterpillar, Kohler, or Onan 

.. - _ The power company bill& metering shall be located outside of the pumping statio% in a 
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i, The Consultant sha l l  keep the WSSC advised of the progress of t h e i r  
interphasing with the p w e r  company by copies of l e t t e r s ,  minutes of 
meetings, etc.  

21.6 Power Distribution 

1. Util ization Voltage of 480V 

Power dis t r ibut ion within the s t a t i on  sha l l  be through a double 
ended motor control center. Pmps and other loads sha l l  be 
divided a s  equally a s  p s s i b l e  between the two sections of the  
motor control center. V i t a l  loads l i k e  l ighting and control  
power sha l l  be capable of being connected automatically through 
an auto-transfer switch to e i t he r  half  of the motor control  
center. Bus shal l  be copper. 

I For one-line diagram with one feed from the power company and 
standby emergency generator see Diagram 1 on Drawing DG-02-3. 
The t i e  breaker i n  t h i s  arrangement w i l l  be normally kept open. 

For one-line diagram with t w ~  feeds fran t h e  power company, see 
Diagram 2 on Drawing DG-02-3. The t i e  breaker, i n  this 
arrangement, w i l l  be normally closed and one of the two incoming 
l i n e  main c i r c u i t  breakers (selected a s  the normal o r  preferred 
source) w i l l  be closed. The two main c i r c u i t  breakers sha l l  be 
e l ec t r i ca l l y  operated and an automatic throw-over control sha l l  
be provided for  automatic t rans fe r  to the second source, if the 
preferred source f a i l s  and for  automatic'return t o  the  preferred 
source on res torat ion '  of- the  hreferred source. . *' 

z L-5 ..- --: Gkneritlly, it is d i f f i i d t -  t o ,  g & t " t ~ ~  szrvices a t -  480 Valts' k*ich L 

can be paralleled f r m  e w e r  cMpanies, especi'ally for s m a l l  
- . . . . . . . . . loads, and hence the &ve -- arrangement -- - -- -- - - i s  - - suggested. -. -- - - . 

- - 3  - - - - ----- 
' . 

- - - -- - . - 
rje -*-s ~i~~I;=~eB-Y~-~~~~s~~~~~-S-el--ec-ttor-S-Wftcs~-~-~-s~x~c-~- -- - 

- =- - 
e i t h e r  of the two" l i ne s  - a s  ' the  preferred source. ' 

The compartment fo r  power company metering sha l l  comply with the  
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with adjustable s e t t i n g s  fo r  continuous current ,  long time delay, 
s h o r t  time delay, ground f a u l t  t r i p ,  and f ixed instantaneous 

A l l  c i r c u i t  breakers s h a l l  have external  handles which c l e a r l y  

i n  the  'OFF' position. 

. . The in ter rupt ing  ra t ing  of al l  c i r c u i t  breakers and bus bracing 

transformer in s t a r t e r  s h a l l  be 



NUMBER: 2 8-ME-DG- 02 
WSSC DESIGN GUIDELINES ~ e v i s i o n  1 

PAGE 23 OF 40 

7 

L. I f  the  horsepower of the  motors, t o t a l  load and future possible 
growth ind ica te  the need fo r  2400V o r  4160V a s  the u t i l i z a t i o n  
voltage, a substat ion t o  s t ep  down the  power company's 
d i s t r ibu t ion  voltage available i n  the area  t o  the  u t i l i z a t i on  
voltage mu ld  be needed. 

A power d i s t r ibu t ion  one-line diagram of a 13.8KV-2400V o r  4160V 
substat ion and motor control center  i s  shown i n  Drawing DG-02-4. 
One-line diagram of a substat ion with a primary voltage of 13.8KV 
is included here, as  a d i s t r ibu t ion  voltage of 13.8KV appears t o  
be more common especia l ly  i n  areas where booster pumping s t a t i ons  
a r e  l i k e l y  t o  be bu i l t .  

T$e substa t ion is t o  be located outside the  pumping s t a t i on  a t  
the  most su i t ab l e  location. Metalclad switchgear with drawout 
type pwer c i r c u i t  breakers i n  outdoor walk-in enclosures is 
preferred a s  they a re  easy t o  i n s t a l l ,  a r e  less susceptible t o  
problems due t o  bad weather, and fo r  a e s the t i c  reasons. 

The one-line diagram and the protect ive  relaying scheme shown 
. a 

represents the  preferred arrangement from a r e l i a b i l i t y  point of 
view. This scheme assumes t h a t  two feeders can be para l le led  on 
the  secondary s ide  of the  transformers. Normal operation would 
be with both the  primary breakers, both the  secondary breakers 
and the  secondary t i e  breaker closed and the  automatic reclosing 
scheme i n  service.  The t ie  switch on t h e  primary s ide  would be 
open. 
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The power c i r cu i t  breakers sha l l  be D.C. close and D.C. t r ip .  
The primary breakers sha l l  be provided with D.C. undervoltage 
release,  so t h a t  i n  case D.C. voltage f a i l s  or f a l l s  below a safe  
value while the breaker is  closed, the  breakers would open. This 
co i l  should have a s  low a VA burden a s  possible. 

I 

An emergency t r i p  pushbutton sha l l  be provided a t  the motor 
Control center inside the  pumping s ta t ion  fo r  remotely tr ipping 
both the incoming primary breakers. This t r i p  pushbutton sha l l  
be Protected fran accidental operation, preferably by ins ta l l ing  
it i n  a recessed pocket. 

The switchgear for  each incoming l i n e  sha l l  be i n  a separate 
enclosure and each l i n e  up sha l l  be separated a t  l e a s t  by s i x  
f e e t  to minimize chances of a common mode fa i lure .  The front 
i s l e  space in the  walk-in enclosures sha l l  provide suff ic ient  
space to permit the passage of two breakers side by side (not 
l e s s  than s i x  (6) f e e t ) ,  

The surface of the concrete pad for  the switchgear and 
transformers sha l l  be so sloped t h a t  water does not stagnate and 
cause deter iorat ion of the bottom plates.  Also, a s  the actual  
pad s izes  and reinforcement (to some extent)  may vary w i t h  t he  
equipment actual ly  furnished, coordination of pad s izes  and 
design have t o  be done by the  Contractor before pads are poured. 
These sha l l  be c lear ly  indicated on the drawings. 






































































