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HOWARD COUNTY, MARYLAND

WASTEWATER PUMPING STATION
INTENANCE IMPROVEMENTS

CONTRACT NO. 44-4/65
CAPITAL PROJECT NO. S-6/89

BALTIMORE _AVE.

GENERAL NOTES

1. APPRO..XlMATE LOCATION OF EXISTING MAINS ARE SHOWN. THE CONTRACTOR “SHALL TAKE ALL NECESSARY PRECAUTIONS TO

* SHEET NO. DRAWING NO. DESCRIPTION
| o | - PROTECT EXISTING MAINS AND SERVICES AND MAINTAIN UNINTERRUPTED SERVICE. ANY DAMAGE INCURRED SHALL BE
t ‘ol TITLE SHEET — VICINITY MAP, INDEX OF DRAWINGS, AND GENERAL NOTES REPAIRED IMMEDIATELY TO THE SATISFACTION OF THE ENGINEER AT THE CONTRACTOR'S EXPENSE.
2 C-1 SITE PLAN - SEQUENCE OF CONSTRUCTION 2. ALL HORIZONTAL CONTROLS ARE BASED ON MARYLAND STATE COORDINATES, NAD 83/91.
3 D-1 MECHANICAL PLANS - DEMOLITION 3. ALL VERTICAL CONTROLS ARE BASED ON NAVD 88.
s 02 CLECTRICAL PLAN —' BENOLITION | 4. ALL PIPE ELEVATIONS SHOWN ARE INVERT ELEVATIONS UNLESS OTHERWISE NOTED ON PLANS.
- 5. CLEAR ALL UTILITIES BY A MINIMUM OF 12°. CLEAR ALL POLES BY 5'-0" MINIMUM, OR TUNNEL AS REQUIRED UNLESS
5 b-3 ELECTRICAL SINGLE LINE & MCC SCHEDULE -~ DEMOLITION OTHERWISE NOTED. THE OWNER HAS CONTACTED UTILITY COMPANIES AND HAS MADE ARRANGEMENTS FOR BRACING OF
- - - THE POLES AS SHOWN ON DRAWINGS. IN THE EVENT THE CONTRACTOR'S WORK REQUIRES THE BRACING OF ADDITIONAL
6 o M-1 MECHANICAL INSTALLATION PLANS | POLES OR DAMAGES SHALL BE DEDUCTED FROM MONIES OWED THE CONTRACTOR. THE CONTRACTOR SHALL COORDINATE
- R WITH THE UTILITY COMPANIES TO SCHEDULE THE BRACING OF THE POLES.
7 M-2 ~ MECHANICAL INSTALLATION SECTION AND DETALS |
T - G 6. FOR DETAILS NOT SHOWN ON THE DRAWINGS, AND FOR MATERIALS AND CONSTRUCTION METHODS, USE HOWARD
8 M-3 .  MECHANICAL INSTALLATION DETALLS COUNTY DESIGN MANUAL, VOLUME IV, STANDARD SPECIFICATIONS AND DETAILS FOR CONSTRUCTION (LATEST -
| DR - EDITION). THE CONTRACTOR SHALL HAVE A COPY OF VOLUME IV ON THE JOB.
9 E-1 ELECTRICAL PLAN, LEGEND AND ABBREVIATIONS - NEW WORK 7. WHERE TEST PITS HAVE BEEN MADE ON EXISTING UTILITIES, THEY ARE NOTED BY THE SYMBOL 8 AT THE
LOCATIONS OF THE PITS. A NOTE OR NOTES CONTAINING THE RESULTS OF THE TEST PIT OR PITS IS INCLUDED
10 E-2. ELECTRICAL SINGLE LINE & MCC SCHEDULE — NEW WORK ON THE DRAWINGS. EXISTING UTILITIES IN THE VICINITY OF THE PROPOSED WORK FOR WHICH TEST PITS HAVE
| NOT BEEN DUG SHALL BE LOCATED BY CONTRACTOR TWO WEEKS IN ADVANCE OF CONSTRUCTION OPERATIONS
1 [-1 PROCESS AND INSTRUMENTATION LEGEND AND ABBREVIATIONS AT HIS OWN EXPENSE.
12 -2 ~ PROCESS AND INSTRUMENTATION DIAGRAM 8. CONTRACTOR SHALL NOTIFY THE FOLLOWING UTILTIES OR AGENCIES AT LEAST FIVE WORKING DAYS BEFORE STARTING
WORK SHOWN ON THESE PLANS
13 -3 CONTROL DIAGRAMS, LEGEND AND SYMBOLS |
. | AT oo 1-800-252-1133
" o o2 e como oo S YR T N A o (NOERGROUD OAGE GTRG) e e
| //’/ - RACETRACK P BUREAU OF UTILITIES eveueurmeeecmmeereseneesssesssessecsssesssssssssssassmessssesssssssessesese 410-313-4900
16 -6 STATION . PLC/TELEMETRY MODIFICATION DETAILS Ry - e COLONIAL PIPELINE €O weovveorreeeeseessessseemeeseesesssseesssesesmsessecsessesssssssse 410-795-1390
- L | ' ! | /:/ | MISS UTILITY vevversrenensessesstesssssessscsssssessssssssasosssessssssssssssssssssssees 1-800-257-7777
17 =7 INSTRUMENT RISER DIAGRAMS ( ol STATE HIGHWAY ADMINISTRATION ..o 410-531-5533
. . VERIZON evveveeveesesessssoreseseseesesessssssesesmeressesesesessessomesssessesecesssssesesssis v 1-800-743-0033/410-224-9210
- q\\\ \\ R4 _ _
SIS NN ayd 9. TREES AND SHRUBS ARE TO BE PROTECTED FROM DAMAGE TO THE MAXIMUM EXTENT. TREES AND SHRUBS
RN NP gt LOCATED WITHIN THE CONSTRUCTION STRIP ARE NOT TO BE REMOVED OR DAMAGED BY THE CONTRACTOR.
- s ‘ :
/7 7
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TYPE OF BUILDING: NA o
WATER HOUSE CONNECTIONS: 0 '
i o CORMECTONS: O VICINITY ” MA’P FOR COUNTY USE ONLY
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143

SEQUENCE OF CONSTRUCTION:

WEEKS PHASE DESCRIPT{ON

6 I MOBILIZATION/ACQUISITION OF MATERIALS
A. SHOP DRAWING APPRGVAL PROCESS
B. SITE STAGING '

8 11  MECHANICAL/ELECTRICAL PREPARATIONS
A. OBTAIN ALL EQUIPMENT
B. COMPRESSED AIR SYSTEM DEMOLITION
C. WET WELL SUPPLY FAN DEMOLITION
D. PREINSTALL ELECTRICAL

-6 111 ELECTRICAL/PUMPING SYSTEM IMPROVEMENTS -

. SEE BYPASS PUMPING ITEM NO.1 '

. ELECTRICAL DEMOLITION .

. ELECTRICAL SERVICE UPGRADES = - :
INSTALL NEW WET WELL SUPPLY FAN -

. PUMP NO.2 PUMP CHECK SERVICE AND MOTOR UPGRADE
INSTALL PUMP NO.2 100 HP. VARIABLE FREQUENCY
DRIVE (VFD) WITH CONTROL [NTERFACE.

INSTALL WET WELL LEVEL SENSING ULTRASGNIC
INSTRUMENTATION

INSTALL NEW STANDBY FLOAT CONTROLS.

. MODIFY PLC PROGRAMMING

= = Sy MMOOC e
- - - -

8 [V PUMPING SYSTEM / VENTILATION IMPROVEMENTS

SEE BYPASS PUMPING ITEM NO. 2

PUMP NO. 3 MOTOR UPGRADE

DRY WELL SUPPLY FAN DEMOLITION

INSTALL PUMP NO. 3 VFD WITH CONTROLS INTERFACE
MODIFY VENTILATION SYSTEMS

COMPLETE TESTING

DEMOBIL [ZATION

O MO >
A e .= A e = &

FM. ¢ EL.131.50 AT STATION

SITE NOTES. |
1. ALL PROPERTY AND RIGHT OF WAY INFORMATION

.-
—

V2

COORDINATE CLEARANCE t
REQUIRED FOR EXCAVATION a
EQUIPMENT . ' -
BY-PASS,
PUMR NOTES,~

EX.MH 1071

WORK L IMITS
SEE SITE NOTE 3

TATIO

EX.MH 1070
EX.GRASS AREA. 251 WET LANDS
ET BC_K‘_/"
TEMPORARY FENCING ' N TS A28
TO SECURE CONSTRUCTION SITE NOTE 2 B P N SO0 SP
ACTIVITIES : | | T _— : Ve |
— T i TIDE GATE EX. RIVER WATER 10
L : (EL.131.98) LEVEL TRANSMITTER ™

—/.
-/-
-/‘
o

-/-
-"_
‘/—
/—
—
——’—-

e ane o owso  NORTH LAUREL P.S. SITE PLAN

SCALE: 17"=20'

TEMPORARY BY-PASS PUMPING SYSTEM CRITERIA: 8]

ELECTRICAL SERVICE UPGRADES. PUMP NO. 2 MODIFICATIONS AND (:) VENTILATION IMPROVEMENTS. PUMP NO. 3 MODIFICATIONS AND
CONTROL UPGRADES SHALL REQUIRE A FULL STATION BY-PASS. CONTROL UPGRADES SHALL BE STAGED AS DESCRIBED IN THE
'PROVIDE TWQ (2) PUMPS EACH RATED FOR 2000 GPM AT 170 FEET SEQUENCE OF CONSTRUCTION. HAVE ONE (1) PUMP RATED FOR
TDH WITH 16 FEET OF SUCTION LIFT. t- PUMP SAFE PUMPING 2000 GPM AT 170 FEET TDH ON-CALL FOR STANDBY SERVICE.

CAPACITY SHALL BE 2.9 MGD. PROVIDE BY-PASS PUMPING WITH

TEMPORARY FLOAT CONTROLS FOR PHASE 1

AUTOMATIC PRIMING SYSTEM (TYP.)

TRANSITION TO
SUIT PUMP INLET/OUTLET
CONNECTION. (TYP.)

MINIMUM 12 SUCTION
HOSE.QUANTITY TO SUIT
MANUF ACTURER'S REQUIREMENTS—

=]

I1 ACTIVITIES. (:) CONTRACTOR SHALL COORDINATE ALL SHUT-DOWNS. TIE-INS AND
BY-PASS ACTIVITIES WITH HOWARD COUNTY BUREAU GOF UTILITIES
AS DEFINED HEREIN AND AS DELINEATED IN THE CONTRACT :
SPECIFICATIONS. _

(:) PROVIDE LEVEL ALARM HIGH (LAH) ALARM AND LOW DISCHARGE ALARM
TO EX. PUMPING STATION SCADA ALARM SYSTEM FOR COUNTY NOTIFICATION.
THE CONTRACTOR MUST PRQVIDE A 24/7 CONTACT AND RESPONSE WITHIN
ONE (1) HOUR OF NOTIFICATION.

(:) CONTRACTOR SHALL BE RESPONSIBLE FOR FURNISHING AND REFILLING
OF FUEL FOR THE TEMPORARY PUMPS.

MINIMUM 12" RIGID DISCHARGE PIPING (FORCEMAIN).

QUANTITY TO SUIT MANUFACTURER'S _
REQUIREMENTS -
MANTFOLD CONNECTION

T0 SUIT FORCEMAIN QUANTITY

J - \ ' EX. 6" BYPASS PUMP CONNECTION,
EX. MANHOLE (MH 1070) r2 PUNP #2 SOLATION AND CHECK VALYE SEE NOTE {7]
EX.12" TIDE GATE 2000 GPM @ 170 TDH | GRADE @ EL.138.00
. | GRADE @ EL.136.00 TR
@ INV.132.00— —x DIESEL DRIVEN BYPASS PUMP.
QS (VP F 20 APPROK, PUIP CENTERLINE AN
@ 140.00. SEE NOTES: (1) AND(2) EX. 6" BYPASS
o |LAH e - | ISOLATION VALVE
Lig sTaRT @ | o EL. 132.00. SEE NOTE(Y)

EL.131.00 - STOP EL.127.00

LEAD START e

ISOLATE EX. 18" SEWER ' EX. 12" FM

: N\ SEWER
PROPOSED | (] e - INV. .126.35
STAGING AREA. SEE ' -

o
. - —
- - ..
— ——
- - -
-
. —
-
—

- \
/ \ \‘
wo——_ Wo,\ \
. , 5 . _ A > ' \
| , = EX. LIGHT F . .
------------------------------------------------------- .
| 137.0, — AT\
_ i FEX. LOCATION OF /NS .
- | | 11 75 RVA XFMR(TY A | "
| RACE TRACK ROAD (PRIVATE ROAD) -~ ASPHAH——\\ / e toce) 1o E .
| - / TRANSFOR
N S N
* ‘.ﬂ...
TEMPORARY
~ STONE CONSTRUCTION ¥
ENTRANCE =
CONTRAGTORS .. o
TRATGOR 7|
10 YEAR i -
FLOOD PLAIN (139.00) 138

.
.-...l.'

CONSTRUCTION NOTES:

AS INDICATED.

3. CONTRACTOR WORK LIMITS ARE DEFINED BY THE
STATION PROPERTY LINES.

VERIFIED 2003.

OF CONTRACT WORK. |
6. SEE BY-PASS PUMPING NOTE(3)

FEET.
LEGEND:
' EXISTING FEATURES
———— NEW WORK

& LIGHT POLE/UTILITY POLE
—..—. PROPERTY LINE
----- SET BACKS ’
—SF— SILT FENCE
me e wm = TEMPORARY WORK

TEMPORARY FENCED‘«///i
STAGING AREA -

REMOVAL NOTES:

1] PROVIDE NEW 300 KVA TRANSFORMER. COORDINATE T0 REMOVE EXISTING 75 KVA TR .
INSTALLATION WITH BGE. REUSE 4-INCH DIA. (1) BGE TO REMOVE EXISTING 75 | ANSFCRNER
ggﬁa?égsTO STATION DISCONNECT. SEE ELECTRICAL - {2) REMOVE FENCE SECTION FOR TEMPORARY BY-PASS PUMPING

PROVIDE TEMPORARY BYPASS PUMPING FLOAT CONTROL

ACTIVITIES SHOWN AND AS DESCRIBED IN THE SPECIFICATI

AT STATION INFLUENT MANHOLE. SEE TEMPORARY BY-PASS DRAWINGJ%S'SYMBOIS:

PUMPING SYSTEM CRITERIA, THIS SHEET.
BASEMENT ELEVATION [S 120.33

[4] 6" BY-PASS PUMPING CONNECTION WITH A
COUPLING. CONNECTION TO BE OPERATED
PERSONNEL ONLY. :

#| CONSTRUCTION NOTES SYMBOL

4" SPOOL AND (#) REMOVAL/DEMOLITION NOTES SYMBOL
BY COUNTY

' NORTH ARROW (CONSTRUCTION)
SEE MECHANICAL AND ELECTRICAL DRAWINGS FOR PUMPING
STATION REMOVALS AND INSTALLATION DETAILS

[6] REROUTE  1” BURIED PVC CONDUIT SERVICE FOR RIVER WATER -
LEVEL TRANSMITTER AS REQUIRED TO CLEAR PROPOSED INTAKE  CONTRACT DRAWING CONVENTIONS:

STACK.

[7] PROVIDE NO.57 BACKFILL AT PROPOSED 30" INTAKE STACK

EXCAVATION.

[8] WEEKS PER PHASE ARE APPROXIMATE, CONTRACTOR TO SCHEDULE

AND COORDINATE ALL ACTIVITIES.

[9] NORMALLY CLOSED CONTACTS FROM HIGH LEVEL FLOAT ALARM SHALL

ALPHA-DESIGNATION
OF SECTION OR DETAIL

|

DRAWING WHERE SECTION/DETAIL

BE TIED IN SERIES WITH EXISTING TELEMETRY CIRCUIT. REFER TO IS DRAWN

DRAWING I-6. DETAIL B FOR DETAILS OF
GRAPHIC SCALE
0 100 20

40

CONNECTION. /"\SECTION/ DETAIL TITLE |
_ MX

\\\-’/Zh\\\\-DRAWING WHERE SECTION ; fé%?ﬁ;J%‘ g

OR DETAIL IS REFERENCED FROM ~ ¥ ¥4 1

IS BASED ON COUNTY TAX MAPS AND ARE APPROXIMATE

2. COUNTY TO COCRDINATE ROAD ACCESS. TEMPGRARY
EASEMENT. AND SECURITY WITH RACE TRACK OWNER.

TEMPORARY FENCED STAGING AREA AND THE EXISTING

4. SITE CONTCURS REFLECT COUNTY CONTRACT 48-S.
DATED 1964. SITE CONDITIONS HAVE BEEN FIELD

5. MAINTAIN ALL EXISTING GRADES FOR FINAL COMPLETION

7. EXTERIOR DISTURBANCE IS APPROXIMATELY 25 SQUARE

ONS.

SCALE: 1" = 20'

410-235-3450

M:\I3428\NLPSCOLdgn
Tue Feb 03 07:20:58 2004

1007 JANUARY, 2004

Y

 PROJECT DURATION @ 7 MONTHS (28 WEEKS) EL.129.50 ¥ TO PUMPING STATION.
!' L | | INV. 126.35 5{;—— (CONTRACTOR PROVIDE PLUG) C-l
| | y : . orn: Lap SITE PLAN- SEQUENCE PUMPING STATION MAINTENANCE IMPROVEMENTS SHOWN
ol it A4 Sy OF CONSTRUCTION CONTRACT NO. 44-4165
DIRECTOR OF /PUBLIC WORKS DATE ggf*émr};};r%??ﬁgrgf and Associates. LLP. [oHk: RBwL CAPITAL PROJECT NO. S-6189 | SHEET
) v Retneas 2-10.0¢ Baltimore, Md. 21231 ' - | HOWARD COUNTY, MARYLAND 2 OF 1
» BUREAY OF UTILIFIES - DATE DATE: 9730703 1"y Ty, | REVISION DATE| 600’ SCALE MAP NO. 50 _ BLOCK NO. 18 B T




REMOVAL NOTES: B S - © CONSTRUCTION NOTES:

(T) SEE REMOVALS ON DRAWING D-2 NOTE 8. FOR RELOCATION OF (@) REMOVE EXISTING OUTSIOE VENTILATION STACKS INCLUDING {2) RELOCATE VALVE BOX SHOWN FOR PUMP NO.1 DISCHARGE e DR T] CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS AND CUNDIT[ONS
EXISTING UNIT HEATER. VALL BOXES AND AL SUPPORTS. [SOLATION VALVE. FILL FLOOR OPENING WITH NON SHRINK-GROUT | S PRICR T0 THE START OF CONSTRUCTION.
|  AND RELOCATE AS DESCRIBED ON DRAWING M-i. NOTE 17, - e | | |
(2 DEWATER WET WELL AND REMOVE EXISTING WET VELL FLOATS. (B) REMDVE EXISTING WALL MOUNTED PRESSURE TRANSMITTER . @ REMOVE EXISTING VALVE LIMIT SWITCH. CONTRACTOR TO INVESTIGATE B . = [Z] CONTRACTOR TQ_TURN-OVER WECHANICAL AND ELECTRICAL
| . égghggIEgEégbREEﬁggﬁgMﬁiﬁégGTSN?HELES£E£3A5F55$¥E?§[ES o EXISTING VALVE LIMIT SWITCH CONFIGURATION AND CONTACTS. R | e - GEAR AS DIRECTED BY OWNER. .
(3) REMOVE ALL EXISTING BUBBLER SYSTEM PIPING AND SUPPORTS. | Ok Ul g | c | o |
3] EXISTING PUMPS TO REMAIN. CAPACITIES 1000 GPM @ 170 FT. TOH.

REMOVE EXISTING ROCF MOUNTED EXHAUST FAN. MODIFY S | - . |
<:> VENTILATION SYSTEM AS DESCRIBED ON DRAWINGS M-1 AND W-2. . - - S . SEE ELECTRICAL DEMOLITION SHEETS FOR DETAILED ELECTRICAL REMOVALS.

w GO REMOVE EXISTING WET WELL SUPPLY FAN INCLUDING INTERIOR DUCT | o 2 iggoé?§¥gg“&T}ﬁTé?fT?gﬁwégg?REERAggf#étEaE¥g$IF‘CAT[UNS
- , AND"WALL CONNECTIONS. FILL AND CAP 14" CEMENT ASBESTGS DUCT. | | |
(5) REMOVE EXISTING PUMP MOTORS NO. 2 AND NO. 3. MODIF MODIFY VENTILATION SYSTEM AS DESCRIBED ON DRAWINGS M—1 AND M-2. |

ETATL 5. ON DRANING M. > o DESCRIBED N 5] SEE DRAWINGS M-1 AND N-2 FOR DETAILED NODIF [CATIONS

| 1) REMOVE EXISTING PUMP ROOM EXHAUST FAN INCLUDING SUPPLY DUCT. - - | AND INSTALLATION NOTES.
(6) REMOVE EXISTING COMPRESSED AIR SYSTEM IN ITS ENTIRETY. WALL AND FLOOR CONNECTIONS. MODIFY VENTILATION . -
SEE REMOVAL NOTES ON DRAWING D-2 FOR ADDITIONAL DETAILS. SYSTEM AS DESCRIBED ON DRAWINGS M-1. M-2 AND M-3. | S  T71 EXISTING THERMOSTATS:

o VENTILATION
o FREEZESTAT
e HEATING

LEGEND:

——— EXISTING' FEATURES
] REMOVALS

EX. SUPPLY DUCT TO BE:

TGOED 11 FLCE . A, :
R LT | $bE%ﬂi}3géggUSED | © EX. WET WELL SUPPLY DUCT |
SEWER. 1NV 126.30_——_ﬂ\\\\\f~F:3 VENTILATION IMPRUVEMENIE;7- N o BE ABANDONED TN pLACE - - /,,//”""“"“'Eé'Rgﬁk%NLU?¥55 -
| | EX. SLUICE GATE = - = R o : | S
e | | _ ~ VALVE BOX ——\ | | | REMOVE (EF-2) EXHAUST LOUVER T o o - |
T | | f = EX. PRESSURE R - - — T
o ﬁ/ - EX. 8" DISCHARGE - —_— T_:-:;_;_r;_._-‘ == TRANSMITTER (8) [2 o ' S -
. . o i . AL T . . E : _ _
3 PUMP_ROOM - S df- | EX. DRY WELL EXHAUST FAN, _ - :
EX. TSOLATION I - BRI i e | ] | =7 "”___<:>(EF ~2) (CFM=1400). SEE NOTE[2] ! ! A EX. INTERIOR 1-TON
AVESTE T i | S ST SOURE HATCH: | EX. STATION CHART RECORDERS - o [ MONORAMIE BELOE
TO REMAIN—— %%@-@, | | | — T R | | P N
—_ - - Oe— - — - — - - [N | . l I . .'
g | \ }5/7# ;;Zil——-Ex DUPLEX COMPRESSED - :
A i ol EX. PUMP CONE VALVE | [N/ ke ggggm BINEL AIR SYSTEM» SEE NOTES(8) AND[ 2 S =~
EX. BAR RACK 7 ) L — - SEE NOTES. (4) AND| 2 | \ A — . | | | | A EXISTING CONTROL
TO REMAIN 17 I WET - . PUMP ND. 2 - | EX. PUMP NO.1 100 HP R | o | ROOM ROOF EXHAUSTER<:>
- [ WELL 0 B | EX. STATION PUMP MOTOR TG REMAIN | ! | (EF-3)
: =1 1 . REMOVE EXISTING VALVE - | CONTROL PANEL AND | | |
L <:3}_/5 4 - S - - LIMIT SWITCH §3) | VFD-1_TO REMAIN. SEE | ———EX. RIVER LEVEL |
b A 1 . | NOTE|S — | TRANSMITTER TO REMAIN
L N A X REHE?MUSJATS ; | s | il _IL———EX. MCC. SEE NOTE 4
|1 ) |_—EX. BACKFLOW — ] o |
L - | PUMP NO. 3| 1 PREVENTER (TYP. OF 3) l: o e £X. PUNP —EX. SUPPORT
I “QIEL0 | X : | ] MOTOR. (TYP. OF 2),{5) STEEL (TYP.)
—ut O 4 @ H-- : ‘Eljtﬁ?' | BEJ;J&%%‘ | SEE NOTES[2]aND[ 3 B | - A o
i { ~H LN \EX 2“ POTABLE E lll AL | | EX. STATION FLOW _ S _ ' | : |
S 0 | : WATER TO REMAIN ! \ T R o TRANSMITTER 70 REMAIN g%g%lggﬂf*)i__/,,/”*_ A
Lol | - | I ﬁ T | | ]l ———EX. 36" SQUARE HATCH | W - o I
Lo ) o EX. WASTEWATER PUMPS :. —L - i l - | ‘ l -
L @§2221§§§;2 TUTEEMAINs SEE | - . I it N ﬂ,/z/j | H .
" NOTE 3 : - \;25?I§E;>/ | ! | N S ———r -
| ee | | é;E? \ 7 ! | S | "
2N EX. STATION TELEMETRY .
L f NI | Lf—\—. —————————————————— = FQWQ;\#ﬂ INTERFACE TO REMAIN e -
[ | | N | | R i s = N | - | |
[ ey, staomy — | \\\\' o | n / EX. GENERATOR TRANSFER |
- | ELECTRICAL SERVICE SWITCH/RECEPTACLE [3
FLOAT CONTROLS - u | s [ - (%) EXISTING ROOF 1S CONSTRUCTED OF PRECAST
@ X o Qg g THON | VETERS AND DISCONNECTS |J | PLANKS AND BUILT UP ROOFING WITH STONE TOPPING
' - EX. AUTOMATIC
EX. WET WELL EXHAUSTER ABOVE - .
(EF-1) TO REMAIN | TRANSFER SWITCH | 3
LOWER LEVEL PLAN/§ _ '~ GRADE LEVEL PIAN/N\H - "~ PARTIAL ROOF PLAN' -
SCALE: 1/4" =1"-0 o | SCALE: 1/4" =1'=(" |  SCALE: 1/4" =1"-0" 1
) SCALE: 'y = 1'-0"
| D-l
DEPARTMENT OF PUBLIC WORKS - PREPARED BY DES:  LAP/BKM i - ' | . _ | | - _ | o NORTH LAUREL WASTEWATER EEEE siyz
HOWAR OUNTY, MARYLAND. - - ‘ -
OWARD ¢ ’ DRN: MMM I | " | - MECHANICAL PUMPING STATION MAINTENANCE IMPROVEMENTS SHOWN
(4 ,‘ﬂv\J z&AL e B - | ~ | PLANS. - DEMOLITION - CONTRACT NO. 44-4l65
ﬁcm 07 PUBLIC WORKS T DATE | g&i’fg‘ﬂ%&%ﬁ?gg"gg and Associgtes. LLP. JcHK:  SEA | : - | | CAPITAL PROJECT NO.. S-6189 S SHEET
a&} w . Ada L |Baltimore, Md. 21231 o o go | AN [ AS-BUILT | | | - | HOWARD COUNTY, MARYLAND 3 OF 17
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UNDERGROUND
CONDUIT TO RIVER

RECEPTACLE
/ 1" CONDUIT FROM
LEVEL TRANSMITTER — [ ROOF INTO WALL

PRESSURE

TRANSDUCER

1" CONDUIT ————\\ | /—UNIT HEATER #2

Ol

WET WELL SUPPLY
FAN SF-1 SUPPLY ]

PUMP #1
100HP

[———DRY WELL

EXHAUST FAN
EF-2

=

‘ f l LL——ROOF MOUNTED WET
N WELL EXHAUST FAN
] |
i AN / EF—-1 ._
L

WET WELL ACCESS

PLC/VFD PUMP #1——
NITE #11 | \\
B - PUMP #2
- | 100HP
il i ROOF MOUNTED &
S EXHAUST FAN
RIVER LEVEL EF=3
TRANSMITFER“——\\ CONTROL ROOM
N,
THERMOSTAT ——
FLOW MEIER-\\‘®
1‘ B - PUMP #3
| 100HP

|

UNIT HEATER §1 —

/11

7 | |7 7 1 =

5% ‘u'ezry,

A5 0F

DHILLON ENGINEERING, INC. Ry
10902 REISTERSTOWN ROAD, SUITE 204 R

* ﬁ?} N
k‘v ;-ké, il;§gf}fvf

NO'RMAL ‘SUPPLY
" ENERGY METER——/

‘DEMAND METER

EMERGENCY SUPPLY CURRENT
TRANSFORMER'S CABINET

EMERGENCY SUPPLY *°
ENERGY METER

EXIST PUMPING STATION PIAN

 SCALE: 1/2" = 10"

— AUTO TRANSFER SWITCH

— MANUAL TRANSFER
SWITCH & MOBILE
GENERATOR RECEPTACLE

— TELEMETRY JB

— EMERGENCY SUPPLY DISCONNECT
SWITCH, 400A, 600V

— NORMAL SUPPLY DISCONNECT
SWITCH, 400A, 600V

204
®
O
®
S
=

0

DEMOLITION LEGEND:

(DWG. D-2 & D-3)

STARTER OR BY-PASS STARTER
CONTACTOR

VARIBLE FREQUENCY DRIVE
MOTOR HP AS NOTED
THERMOSTAT

VOLTETER

AMMETER

AMMETER SELECTOR SWITCH
VOLTAGE SELECTOR SHITCH
DEMOLITION NOTE

EXISTING ELECTRICAL EQUIPMENT TO
BE DEMOLISHED

ALTERNATOR
PRESSURE SWITCH
CIRCUIT BREAKER

4" UNDERGROUND
CONDUIT

TRANSFORMER PAD ‘—/

A

DEMOLITION NOTES{):

(DWG. D-2 & D-3)

1. DISCONNECT POWER WIRING BETWEEN CELLS CC-2&3 AND
COMPRESSORS. REMOVE EXISTING COMPRESSOR ALTERNATOR
AND RELAY CONTROLS FROM MCC COMPARTMENT CC-4.

2. DISCONNECT LOAD CABLES. REMOVE MOTOR STARTER, CABLES
& CONDUIT BETWEEN MCC CC #3 AND PUMP #2.

3. DISCONNECT LOAD CABLES. REM(;\VE MOTOR, STARTER AND
CABLES & CONDUIT BETWEEN MCC CC #14 AND PUMP #3.

4. DISCONNECT CABLES FROM ROTOR MOTOR TO REACTO DRIVE
FOR MOTOR #2 & #3.

5. DISCONNECT WIRING FROM DRY WELL EXHAUSTER TO MCC
CC—-16 AND REMOVE WIRES AND CONDUITS.

6. DISCONNECT WIRING FROM WET WELL BLOWER AND REMOVE
WIRES AND CONDUITS FROM CC-17 TO WET WELL BLOWER.

7. REMOVE REACTO DRIVE EQUIPMENT, COORDINATE SALVAGE
WITH DPW, HOWARD COUNTY.

8. RELOCATE UNIT HEATER #2 TO CLEAR PROPOSED VFD

EQUIPMENT.

9. FOR LOCATION OF MCC COMPARTMENTS SEE EX. MCC
ELEVATION ON SHEET D-3.

10. EXISTING 75KVA TRANSFORMER TO BE REPLACED BY BGE
WITH NEW 300KVA TRANSFORMER PER DWG. E—1. CONTRACTOR
SHALL COORDINATE THIS ACTIVITY WITH BGE AS PART OF THIS

WORK_SCHEDU
/N\ . EXI5TING PLC ReMoveD FROM 65!2\/!65

4

- GRAPHIC

SCALE
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NOTES:
1. FOR DEMOLITION NOTES {_)SEE DWG D-2.
CONTROL CENTER ( EXISTING )
| o 2. FOR LEGEND SEE DWG D-2.
ﬁﬁﬁgg NAME PLATE DATA DEVICE DESCRIPTION BREAKER REMARKS A8 A0
S FRAME | POLE | CALIB. | KALC. 460/265V, 3¢, 4W NORMAL | 460/265V, 36, 4N EMERGENCY
CC—1 |REACTO CONTROLS | RESISTANCE & CONTROLS - -l -] - (X7 SUPPLY BY POWER CO. SUPPLY BY POWER CO. FROM
FROM 300KVA TRANSFORMER 75KVA TRANSFORMER
COMBINATION STARTER NEMA
CC-2 |AR COMPRESSOR #1 |qiz 1 /FVNR 100 | 3 |15 | 5 (1)
- CoM RTER NEMA | | | — | G |
CC-3 |AR COMPRESSOR #2 S,ZEBHN}AJ\E,%'\F!{ SIARTH 00 | 3] 15| 5 O . | METERING B METERING BY
| _ 1 - - POWER €O.| 3¢y | { ¢ |POVER co.
co_s |AR COMPRESSOR ALTERNATOR |2 CRCUT ATERNATOR | _ | _ | _ | _ | Revove ELECTRICAL EQUIPMENT |
* |& BUBBLER CONTROLS | & HIGH LEVEL ALARM o | |
WASTEWATER PUMP #1 - - | - | | 3-500MCM & 1-#3/0, 3 1/2°C —=
e DISCONNECT \, DISCONNECT
COMBINA -
CC-6 |WASTEWATER PUMP #1 NEMA SIZE 4/RVNR 225 | 3 | 225 | 20 |EXISTING TO REMANN | SWITCH SWITCH
CC-7 |SPARE N /SF{/ANRFIER 100 | 3 | 20 | 5 |EXSTING TO REMAN | - ;
— , | | X AUTO TRANSFER
co_g | WASTEWATER PUMP #2 - ) | ] | |remove eLecTricAL : | SWITCH
TIMER & RELAYS - | EQUIPMENT - —
| 3P, 150A, 460V, CONTACTOR - | | | . O | MOBILE GENERATOR
CC-9 | WASTEWATER PUMP 2 120V, 60 CYCLE CONTROL 225 | 3 | 200 | 20 | MANUAL TRANSFER \ © | RECEPTACLE
WET WELL ROOF TOP COMBINATION STARTER
- — | EXISTING TO REMAIN \
CC-10 | pxpiausT FAN (EF=1) |NEMA SIZE 1/FWR 100 13 )2 _ @
cC—11 |CONTROL ROOM EXHAUST | COMBINATION STARTER wo | 3 | s | gggEECEELg(/:{REéLLAEQ;lPMENT' |
B - |NEMA SIZE 1/FVNR | SOl | °
N (EF-s) /PR RENAME EF—2 IN DWG. E-2 - ) MAN BREAKER
CC—12 | SPARE CIRCUT BREAKER J1woo |3 | 20 | - | | cc-23 |
Co_13 | WASTEWATER PUMP #3 ~ _ | _ | _ | _ |REMOVE ELECTRICAL - | | - As@ .
TIMER & RELAYS | EQUIPMENT | CC-22
3P, 150A, 460V, CONTACTOR ‘ T “Vs®
CC—14 |WASTEWATER PUMP 43 |300 e CO0E ConTRoL 225 | 3 | 200 | 20 B !
‘ ' _ _ 1 2 4 3 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20,21
CC—15 [CYCLE TIMERS & RELAYS - - ~ — | - |EXISTING TO REMAIN ) ) | ' .
_.n |DRY WELL EXHAUSTER | COMBINATION CONTACTOR _ REMOVE WIRING - &
T E-2) | NEMA SIZE 1 ™ T P ? | conour 9 CB '225AF B 225AF
. Q o] o C : (L
WET WELL SUPPLY FAN REUSE ELECTRICAL , 6, CB 225AF & 8 o D ) o $ $
CC-17 | (5p_1) Lo |SOMBIRATION. CORTACTOR 100 | - | 15 | 5 |EQUIPMENT & REPLACE £6) ) /22567 ) ) /200 ) ) Ny ) /20081 Jo ) Ny ) )
_ | COMBINATION CONTACTOR ' 1 : PSS
CC—18 |UNIT HEATERS #1 NEMA SZE 1 | 100 | 3 | 20 | 5 |EXISTING TO REWAN 5] 7
. -~ |COMBINATION CONTACTOR EXISTING TO REMAIN
CC-20 EESEILN(’;L’& RECEPTACLE | GReUIT PANELBOARD | = | = | = |EXSTING TO REMAN GROUND BUS IN MCC . IR §
CC-21 | TRANSFORMER & PRIMARY CB | CIRCUIT BREAKER 100 | 3 | 30 | 5 |EXISTING TO REMAN — E‘T(A RPTPESRS
_ < : > iR
CC-22 |METER PANEL LTS AR & - | = | - | - |ExsTNG TO RemAN ’ | o
CC~23 |MAIN BREAKER B CIRCUIT BREAKER 600 | 3 | 400 | 8 |EXISTING TO REMAIN T
U saaE T S @ SaN A i "'
100 HP 100 HP 100 HP
0
& % _.
! - = = o o o a ] " 2 % * > a ¢
CC-23 > & s Z % =4 = =f% = t i S o = = - = a2
£ 2 28 2 =5 = =3 = 5. 3. o % = o o g S =
= Lot Lo Lol o o o J o = F O = a- o e L & % o S (%]
3 s x5 & =k = o e o & i o = = L8 e = 2E 2
o = =¥ = = = = = Sz 3B = = = oz @L B 5o 9
2 S S o i Ly 0 o [ =) & 5 Lt [ £ " =3 =6 - = 5 %
Q ° °3 hy 7 G 5 o P & % T 5 Z 5 o o = = . Z
5 o o = <= < & <= < S > S a <= < 2 & b= = Z o =
o < = o8 = = = 5] =~ = oz L3 O L n = 3 (& & 0l = = 5 =
)
EXISTING MOTOR CONTROL CENTER-ELEVATION R - ' GRALHIC sSCAlE
SCALE: 1/2m.= - . ' | B | | T Sm s — |
i‘/ MH‘?}JJW . ) _ ) ; } e ' - ; - - llr
5{5_: (ﬁﬂ,ﬂ“ o - SCALE: 1/2 =1-0" . .
DHILLON ENGINEERING, INC. | £ 75/} o | | | | v
| 10302 REISTERSTOWN ROAD, SUITE 204 - i
OWINGS MILLS, MD 21117 ~
410-356~1095 &5
DEPARTMENT OF PUBLIC WORKS PREPARED BY | o s sS _ R o NORTH LAUREL WASTEWATER
HOWARD COUNTY, MARYLAND. A Y V- {74 U I, — ELECTRICAL SINGLE LINE & MCC | PUMPING STATION MAINTENANCE IMPROVEMENTS
00\ P — - | Do SCHEDULE — DEMOLITION - CONTRACT NQ. 44-416o0
DIRECTOR EIF'/PUBLIC WORKS gg{%ﬁﬁm%ﬁ%ﬁﬂf chpedetAssomotes LLP. : [ CHK: AKM . CAPITAL PROJECT NO. 5-6189
- Sattimare, Mo, 215 S e I HOWARD COUNTY, MARYLAND
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CONSTRUCTION NOTES:

ABBREVIATIONS: MECHANICAL SYMBOLS: GENERAL NOTES:
BOD BACK DRAFT DAMPER > GATE VALVE | - - |
CEM CUBIC FEET PER MINUTE M MOD 1 %SgAgLooso Hcpnf Engl%g’;Aé g OQTF EE%E?},{,%T 3’?&’ .-Fcﬁggﬁow 8 | FLOOR SHALL BE CORE DRILLED FOR INSTALLATION OF 131 INSTALL MOTOR SHIELDS FACING EXISTING MCC 1. PIPE ROUTING FOR LINES 3" AND SMALLER HAVE NOT BEEN SHOWN ON
DIA. DIAMETER o SEE DETAL-D ON SHEET M-2.  SEE ECD DETAL-A ON ULTRASONIC LEVEL SENSOR'AS SHOWN IN DETAIL-E ON M-3 EQUIPMENT, SEE DETAILS ON DRAWING M-3. RESPECTIVE FACILITY PLAN DRAWINGS. PIPE CONNECTIONS HAVE BEEN
EF EXHAUST FAN 9 PIPE ELBOW-TURNED DOWN DRAWING |3 ‘ SHOWN FOR TERMINATIONS. THE CONTRACTOR SHALL BE RESPONSIBLE FOR
EL. ELEVATION O PIPE ELBOW=TURNED UP -' 3 | INSTALL AND SUPPORT 30" DIA INTAKE STACK SIMILAR 14|  PLATE AND SEAL ABANDONED WALL OPENING. DETAILED PIPE ROUTING INCLUDING ALL APPURTENANCES.
EX. EXISTING 2 | INSTALL NEW INTAKE STACKS WITH PLENUM TO 'STACK S1. BURIED PORTION OF STACK SHALL |
A CAUGE ped PLUG VALVE BOXES AS PER DETAIL~D ON SHEET M-3. BE SUITABLY SUPPORTED TO CONCRETE WALL. STACK AND PROVIDE WELDED STEEL FRAMING MEMBER TO ADUST 2. CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS SHOWN.
: e i, E%)ﬁ\c?;%ur(? EEX%TEEF%R P(%ENEM SOQ‘OEEA“‘AEE Bltljgl%?-iALL 2] OPENNG SIZE T MATCH FAN CURB THROAT DINENSIONS 3. CONTRACTOR SHALL COORDINATE ALL EQUIPMENT INSTALLATION
HP HORSEPOWER _ UM WALL, A IO, :
HZ HERTZ 3] MNOTALL CENIRIUGAL LY VENT SET. SEE DETAL-C AND BE CONSTRUCTED AS SHOWN ON DETAIL-D ON SHEET M-2. ANTICIPATED MODIFICATIONS INCLUDE FRAMING A 30°x25 REQUIREMENTS WITH OTHER PORTIONS OF CONTRACT DOCUMENTS,
INV. INVERT : CEILING OPENING TO SUIT A 28'x28" FAN CURB. INCLUDING BUT NOT LIMITED TO ELECTRICAL AND INSTRUMENTATION
L LENGTH - 10| CORE DRILL 30" DIA HOLE IN PUMP ROOM WALL. INSTALL DRAWINGS AND SPECIFICATIONS.
LAH LEVEL ALARM HIGH 4 NS NEW—8—BHA—Y—BOBY—HYBRADLIC-RUMP-—CHECK—SERVIC 30"X30" MOTOR OPERATED DAMPER WITH PLENUM.TO PUMP 16| FRAME WOODEN SHELVING TO UTILIZE EMPTY CUBICLE - '
LAL {EVEL ALARM LOW ROOM WALL. DAMPER INSTALLATION SHALL COMPLETELY FOR STORAGE 4, SEE !NSTRUMENTATION DRAWINGS FOR CONTROL INTERFACE.
MCC MOTOR CONTROL CENTER . COVER 30" DIA HOLE. CONTRACTOR 'SHALL USE 1/4"
NOD MOTOR OPERATED DAMPER : NEOPRENE GASKETS AS NECESSARY TO SEAL GAPé 171 FILL EXCITING ‘VALVE BOX OPENING AND MODIFY EXTENDED 5. SEE ELECTRICAL DRAWINGS FOR ELECTRICAL POWER INTERFACL.
NO. NUMBER | _ A BETWEEN DAMPER PLENUM, M.0.D. FRAME AND CONCRETE WALL.. OPERATOR SHAFTING TO SUIT NEW OPENING. |
NPT NATIONAL PIPE THREAD | : N
: - TER 5 INSTALL NEW. 100 HP SQUIRREL CAGE MOTORS AS SHOWN 11 INSTALL BACKUP FLOAT CONTROLS IN ACCORDANCE WITH _ 12 THIG NOTE. OWNER ZEQUESTED
P QSKSEPOTANBLE HATER ON SHEET M-2 AND ELECTRICAL DRAWINGS. INSTRUMENTATION DRAWINGS. A i ?ﬁi‘? NEW CHECK VALWES B gupmao
PW POTABLE WATER WITHOUT LIMIT SWITEHES, LEGEND:
S| STACK 1 (SEQUENTIAL) 6 | INSTALL WET WELL ULTRASONIC LEVEL TRANSMITTER IN [12] INSTALL STEEL PLATE TO SEAL OFF FLOOR OPENING. -  NEW WORK
SF SUPPLY FAN 'ACCORDANCE WITH INSTRUMENTATION DRAWINGS. 19 | PROVIDE DISCHARGE GAUGES COMPLETE WITH CALIBRATED
gg gm&ggfig%gf | | DIAPHRAGM SEALS AS SPECIFIED FOR EACH EXISTING PUMP.. —— EXISTING FEATURES
RPM REVOLUTIONS PER MINUTE 7| INSTALL VFD EQUIPMENT IN ACCORDANCE WITH ELECTRICAL AND 20| REMIVE EX 2TING CHECK VALVE ON Pi AND PD.
VFD VARIABLE FREQUENCY. DRIVE INSTRUMENTATION DRAWINGS. 2 VALVES WITH VALMATIC
2E PLACE cHECK. 2
W WIDTH ' ' MOVEL # 508 cUECK VALVED. SUPPLY STAINLESD
W.C. WATER COLUMN (INCHES H2) . SUPPORTS BENEATH CHECOK VALVES,
' W ACCESD
LveoRT ROTATED 20°TOALLE
al sy owAZD o O7E TN, CONCRETE SLAD
PRILLED AND DOWELED INTO EXI6TING ‘?“"’zﬂe
B N CONCRETE SLAD MEASURES 2/ VIVE X
EX. 14" DIA DUCT A VALL . N O O all, SUPPoRTS A% PETAILED ARE
( ABANDONED) _ Lo peer X 1 WG PPORTS
ATTMHEY? ‘r@ IZéLO&AT ’
. \ ’ 12:_0.!: 13,—6" 12:_4.': - - #
' | ot &;- 12 ='! : - ' ' - ! :- ' " t n o ! i
16" WALL THICKNESS It . 9'-10" - -8 ofz 4, T Cal 14'-6" .
. f ! I/ i "
i | | | . < 7°-11 T M EX. 1-TON MONGRAIL
. \ | : o L, NEW 16" INTAKE STACK. (TYP. OF 2)| 2 30~ STACK 16" STACK  WITH TROLLEY
} f30 INTAKE| 10 /—¥SD[FE’L1 /%34NP0\‘6 . g |— | > (TYP. OF ?)
I ' . Q - . ’ ) 1 "
EX. 18" INFLUENT. EERY | KE MOD-1 . INTAKE MOD-2 p— Y o | 3 0I
SEWER———— 5 WET WELL & / - —1 4 St
| P~ | SUPPLY FAN SF-1} 3 — S — -—@—
1 “2 —l "T_-T_T' | : ' 2 .__' . I
y L | ! / / EX. SLUICE GATE al LN
R L | : M4 OPERATOR BOX -————i----—-—j-l——
N e EEN A+-- @ WITH T-BAR PATH 17 , :
16" DIA BLACK il BUKP. N0 1 b ! |
<l i ' | ' EX. STATION CHART T ! l
S| | LI = R s * S
| | e == - oo = A | pt . 1
EL. 130.00- _ A ':\'\ SEAL. (TYP. OF 31 L' RELOCATED UNIT HEATER - = I I
- - | N /) j}ﬁ’fﬁ) EX. 36" SQ. | - o 1 |
S.S. SUPPORTS| || 1 ,, < 20 HATCH. (TYP. ~~—EX. 100 HP : !
T0 SUIT 1 PUMP! NG.2 N\ OF 2) MOTOR - |
- i LSTE | LI1T-104 " :
I I = i |
Do e A
— — I I M =- ] - |
i 1 e =] 1 1 @ g |
| i ~ROOM pyyp; NO. 3 L[4 | . o - ,
| - . ! |
—|l < | . | ! ' I
e e i R 7y e \ - - : |
a N—NgTE ) " | - [ I | EX. 30"x 25"
s , bop EX. 2" PW SUPPLY : . i , ! QPENING
1 \ ZiS N . ¥ o - | ABOVE -
o 1 \ “—EX. STATION MCC. SEE ELECRICAL 'l T ~—£x. 1-TON - i |
| 1 EX. WASTEWATER| DRAWINGS AND INSTRUMENTATION | L +4 voweraie. 000 f———————- 4o
D PUMPS — DI1AGRAMS | I — | BELOW CElLtNG |
L — ABOVE S—MOTOR ELECTRICAL 1 ______ —l N -
CONNECTION SHALL BE
. CLEAR OF GUARD ASSEMBLY.
ULTRASONIC | . J AN (TYP. OF 2) | 6'-3"  _
NOTE: SEE RAW SEWAGE PROCESS INSTRUMENTATION . LEVEL SENSOR (LE-104] g EX.STATION CONTROL PANEL MODIFY SCADA INTERFACE AS |
| L ‘ SHOWN ON THE INSTRUMENTATION DRAWINGS

DETA!L

2’ LOWER LEVEL PLAN /N

SCALE: 1/4 =1"-0"

SEE ELECTRICAL DRAWINGS

FOR POWER DISTRIBUTION
MODIFICATIONS

GRADE LEVEL

SCALE: 1/4" =1'-0

-~
=,

PARTIAL ROOF PLANS

SCALE: 1/4" =1"-0"

GRAPHIC SCALE

SCALE: ' = I-0"

ASBULT | .
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CONSTRUCTION NOTES:

M:\I3428\nipsm02.dgn
Tus Feb 03 07:22:03 2004

o - 1| FOR CONCRETE WALL ANCHORING USE 1/2" DIA
|1: ﬁ o BTUUX Wi 2x2x\ " BASE S.S. EXPANSION BOLTS WITH 6’ EMBEDMENT.
A BOX_AMGLES . ABANDONED WET WELL 2| FOR BLOCK WALL ANCHORING USE HILTI STD.
EX. WET WELL / SUPPLY (HIT) ADHESIVE ANCHOR FOR HOLLOW MASONRY.'s" DIA.
DECK ————__| / S.S. WITH 6-INCH. EMBEDMENT. OR APPROVED EQUAL
/? SPACED AT 12-INCHES ON-CENTER.
- 4 3|  FOR CONCRETE WALL ANCHORING USE 1/2-INCH DIA.
= A5 et ? S.S. EXPANSION BOLTS WITH 6-INCH EMBEDMENT
- ::- — - ['__'_ '_ —[F == _.I
Ei&EETAHUN CONTROL _EX. HUN MONORAIL W % I ? 4 FRAME AND PLATE SHALL BE HOT-DIP GALVANIZED
UNIVERSAL JOINT / \ = ; i ﬂ\mc iy CHAELS ? AFTER FABRICATION.
1 Y~ Sl X '
$B‘EEI%UPPDRT | ~ LENGTH TO SUIT / 5| "MOTOR-OPERATED AND DAMPER FRAMES
INSTALL NEW 100 HP MOTORS | | (TYP. OF 2) / ‘ SHALL BE REQUIRED. INSTALLATIONS SHALL BE IN
CUNTRGL ROOM //— AS SHOWN ON ELECTRICAL DRAWINGS p o ACCORDANCE WITH MANUFACTURER’S RECOMMENDATIONS.
S AND AS DETAILED ON THIS SHEET. 8 WIDE CONCRETE
 PIER TO SUIT. (TYP. OF 2). 6| ALL DAMPERS SHALL MATCH IN NOMINAL
VFD 2 | VED 3 | SEE SHEET M-3 FOR SIZE WITH THEIR RESPECTIVE LOUVERS UNLESS
ABANDONED - —EX.STATION MCC DETAILED PIER CONSTRUCTION OTHERWISE INDICATED ON THE CONTRACT DRAWINGS.
SUPPLY DUCT ' SETTING PLAN |
(IN FOREGROUND} ~ 4 S H———NEw 16" X 16” MOD IN FOREGROUND. I > 57 3 g LEGEND:
| R | o SEE DETAIL \ - _ - ,
 FINISHED FLOOR. EL.142.00 i FL\IJ:‘] =T n . ABANDONED WET WELL —— NEW WORK
- = i — / SUPPLY —— EXISTING FEATURES
|;.= | - 9 P B £ 7 DUCT TRANSITION
S.S. DUCT SUPPORT WITH 1 | - 30" DIA. OPENING RN R e TO SUIT
$.S. ADHESIVE ANCHORS 1 f—"] . e S A / CONNECT[ON 30"
TO SUIT (TYP.) : - EX. 117" NPW @ ¢ E. 138.25 - 9 .
NEW 16" DIA. DUCT | m— l AN | '“__"'"'“:"."-L' v SEE SUPPLY FAN DETAIL n 24" -
“(IN FOREGROUND} — i : i N UPENIN? jNV RIS = 7 FOR INSTALLATION w y p
BOTTOM OF DUCT EL.133.00 —— HT WELL b— 1 | EE‘E’L.‘&.NOPOW'@ i ? ORIENTA“ON\ S A
: (*)UVERFLOW EL.132.00 \F;" ===.:l:=‘_*'\==i:==::: # 1 -:IE / @ 'QT l
_ ,_ ~—= — NEW 30“X30" MOTOR OPERATED DAMPER. : g LR :
= ' ? hob U | i AT | ®
DECK LANDING EL.128.33 VENT SET _ STEEL DUCT
W 22" DIA.x ' TH TO EACH CHANNEL——— | .
(+x)FLOAT START EL.128.00 | $TEEL PLATEFOR 24"x30" WET WELL I 5
START EL.127.50 RN . BUET CONNECT [N DUCT SUPPORT.
MAINTAIN FL.126.50 RN —— PROVIDE UNIVERSAL JOINTS, SEE THIS SHEET PROVIDE A 18" DIA. HOLE | ~
_ PR ; . —= COUPLENGS AND MODIFY LOCATION PLAN VIEW FOR DETAILS [N THE BASE PLATE AND L1\ :
SEWER [NV.126.30 - “ﬁ‘j)} - = T0 SUIT NEW FLOOR OPENING FLANGE BEARING PLATE— S |
E*,}smp-euzs.so - ) —v l N9 ¢ ile !
TOP OF EX. FILL EL.124.33 = | —— EX.EXTENDED SHAFT WASTEWATER RoTATE 90 gﬁﬁﬁﬂgg 2}5& DRILL THROUGH-HOLES | 16" SCH.80
PUMP, ¢ ELEV. 123.00 L2520 GAUGE FOR FLANGE MOUNTING PVC FLANGE
SF-1, CENTRIFUGAD PROVIDE VIBRATION 2 (TYP.)
_ | FINISHED FLOOR VENT SET. APPROX. ISOLATION MAT TQ SUIT GALVANIZED STEEL PLAN VIEW
(+) PROVIDE BACK-UP FLOAT CONTROL ELEVATION VARIES EL. 145.50 ! PLATE TOP - -
FOR THESE ELEVATIONS. - L ELe 1. | FLEXIBLE CONNECTION - SEE SUPPLY FAN DETAIL =
| EL. 120.33 " DIA. S.S. ~ T0 SUIT ~ T~ THIS SHEET FOR DUCT 16"SCH. 80
EXPANSION BOLTS. N GALVANIZED STEEL TRANSITION b CONNECTION PVC FLANGE
(TYP.) uld L\ ) DUCT T0 SUIT R " THK. + STEEL
| W[ MC6x12 CHANNELS, ) Yy X BEARING PLATE (NOTE-1)
NEW %sE %gscE ADAPTOR | (TYP. OF 2) . : xS, | |
AND Tl | | | i Sl 1 ! o
- SEE EQUIPMENT SR Tasee T ; 13x13 GALVANIZED A\ TP G 2) ! E;ASETHPKLATSETEEL
SUppoRT DETAIL [ C ) N STEEL DUCT MOUNTED | : j
/_\ SECTION | TQ 24" DIA. STEEL PLATE A PIANO HINGE (5” LONG) N Y=mj|----- bemnans — /_ VET WELL DECK
— M-3 ) ] | e \ (TYP. OF 2) |
_WSCALE /& =t- . APPROXIMATELY 9" | ' 142.00
| - | EL. 142.00 I COORDINATE WiTH ! -
ELECTRICAL CONNECTION, S . < X DU SUPPGRT INLET BOX SHALL PROVIDE A | Iy
ORIENT TO CLEAR S | S - [ .o = DL MINIMUM OF 7.3 FT2 EXPANDED , .
MOTOR GUARD . e | a STEEL SCREEN | : | S P
6X6X 1/4 —WELDED STEEL j INLET BOX FLEVATION Z 8 I 2 C’Z
T NEW 100 HP. MOTOR, ANGLE FRAME TO SUIT[ 4 5 PROVIDE S.S. MOUNTING : . . |
| i —— ~ NOMINAL 1800 RPM, | . HARDWARE TO SUIT FOR ; 16" SCH. 80 PVC g
i 480 V, 3-PHASE, 60 HZ. 6 INSTALLATION DUCT. SEE | -
| o | | . —I—NE v : SUPPORT DETAIL - :
o i A IS SHEET ADUESIVE  ANCHORS 18 (CORE DRILL
MOTOR RING BASE | MOTOR COUPLING » - WITH 3" EUBEDMENT | (FI!’ELD'COORDINATEl
WITH GUARD TO SUIT \ Lol 3 167 SCh. 80
| <" _ , .
. \ ! /SHAFT ADAPTOR MOTOR OPERATED T_ NTAKE. OPENING. SEE SECTIONAL VIEW SECTION AL VIEW
| PAD TO SUT DAMPER ‘Sz \ARIES 1| 1N INTAKE STACK DETAIL
' 6 1L ON M-3 FOR WALL NOTE: 1. WELDING TYPICAL AT BASE PLATE AND FLANGE
, SEAL  AS REQUIRED BEARING PLATE
- | FFEL 142.00 44 CONNECTIONS L |
| e TR~ f\ |
: 4 COORDITE SHAFTING GR - SUPPLY FAN DETAIL /©\DUCT SUPPORT DETAIL
' JACK SHAFTING TO SUIT T U NO SCALE
| | | ‘ T ] . ' M-1,2 NO SCALE :
l\—EX EXTENDED SHAFT INSTALLATION _T_ —4" (TYP) U
_ GROUT MOTOR AND RING gggﬁg%g)mfe VERIFY Ll [
BASE TO SUIT SHAFT ' )
SO bme Sl i / TN UNIT “AN SCHEDsEJLE FAN | MOTOR | ELECTRICAL
SUPPORTED IN ACCORDANCE WITH g WALL CONSTRUCTION . | P. ;
NOTE: CONTRACTOR SHALL FIELD VERIFY SHAFT MANUFACTURERS RECOMMENDATIONS " VARIES , 1D. | TYPE SERVICE DRVE | CRM | INWC. | RPM | HP | VOLT/PH/HZ NOTES |
DIAMETER AND HEIGHT ABOVE FLOOR FOR _
PROPER MOTOR CONNECTION. SF—1 | CENTRIFUGAL/UTILITY SET WET WELL SUPPLY BELT | 1400 | 0500 | 2156 | 1 | 480/3/60 |BIRD SCREEN AND (EF-1 INTERLOCK)
m M OT OR DET AIL m INTAKE MOD DETAIL EF-2 | CENTRIFUGAL ROOF EXHAUSTER | PUMP ROOM/CONTROL ROOM EXHAUST | BELT | 8000 1.0 710 | 3 480/3/60 |BIRD SCREEN AND M.0.D.
12/ N seae \i-12/ NO SCALE GRAPHIC SCALE ﬁs Bwu
| 2 |
—:—m
_ - M-2
SCALE: Y4 = I-0" |
. ' ' W, ' PREPARED BY : DES: LAP/BKM _ SCALE
DE&%?NRATR%ENCTOU?\JFTYP oLl WoRk | | NORTH LAUREL WASTEWATER s
| ’ : . MECHANICAL INSTALLATION PUMPING STATION MAINTENANCE IMPROVEMENTS SHOWN
DRN; LAP . A
mLIRECTOR OF PUBLIC WORKS DATE ‘g&' +gm}:'ar%e|?ggr§: and ASSOC!OJFGS- LLP. CHK: SEA CAPITAL PROJECT NO. 5-6189 SHEET
oA WA B iing Baltimore, Md. 21231 . A\ |AD-2UILT , | | HOWARD COUNTY, MARYLAND _7_0F 17
ST T Yo (23 DATE 410-235-3450 ATE: 9730703151 . REVISION |DaTE | 600" SCALE MAP NO., 50 BLOCK No. __ 10 | - -
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1/4" BLACK STEEL PLATE

4) 1/2" DIA. S.S. EXPANSION
BOLTS WITH 3' EMBEDMENT
(LOCATE BOLTS AT CORNERS)

RETAINING NUT SUPPLIED
BY LEVEL SENSOR
MANUFACTURER

1/4" STEEL PLATE (16'x16" SQUARE)
WITH HOLE TO SUIT 12" PIPE

1/4" STEEL COVER PLATE TO SUIT

TAPPED FOR 1" NPT HOLE
CENTERED FOR LEVEL

M — - —

SENSOR MOUNTING\

MINIMUM OF 3" CLEARANCE-

ULTRASONIC LEVEL
TRANSMITTER (LE-104) WITH
1" NPT CONNECTION

—_

WITH SLOT FOR INSTRUMENT WIRE

J

EX. WET WELL |
/ FLOOR SLAB EL. 142.00
$—| : ) '
. _

\—CORE DRILL FLOOR SLAB

70 SUIT &' DIA SCH.40 STEEL
SPOOL PIECE -FOR RECESSED
SENSOR INSTALLATION

WELD PLATE TO SPOOL PIECE

f\ INST RUMENT DETAIL

N

WELD SCREEN TO t /4 THK. STEEL -
WEATHER CAP FRAME - '

TO SUIT INSTALLATION -

- NO SCALE

EX. ROOF TOP Y

174" STEEL RAIN GUARD

/  INTAKE SCREEN:

'EXPANDED STEEL
SHALL BE STYLE
1/2"—#20 GAUGE

EL. 151.83— A
N\

4) 1/2" DIA. SS.
EXPANSION BOLTS

WiTH 4 EMBEDMENT\’";

MOUNTING HEIGHTS
TO SUIT INSTALLATIONS

SHOWN ON M—1 AND M—2—\ | /I/

~>

\

37 CLEAR

3/8 THK. STEEL SADDLE SUPPORT
BRACKET TO SUIT, WELD AS REQUIRED.
PROVIDE 2-BRACKETS. PER STACK
48°0/C :

(@) DA (STANDARD |
WEIGHT) STEEL INTAKE
T STk [ | -

_3/8" THK. STEEL PLATE
BOX TO SUIT, SEE STACK
DIMENSION SCHEDULE

#16 @ 12" E W

SIZE TO SUIT

EQUIPMENT——T | '{: 0 7 )

_SIZE TO SUIT EQUIPMENT

el

C
. _"1:_'

/—ANCHOR BOLT AS

REQUIRED FOR
EQUIPMENT

#6 @ 12" E.W.

DRILL AND GROUT VERTICAL
BARS USING EPOXY ADHESIVE

a
.
i
&

<4

4

Q

’ 9

. i

"NOTE: #16 SOFT METRIC .

I

37 CLEAR
(MIN. )

BAR SIZE EQUALS
(#5 ENGLISH).

\7 STRUCTURAL SLAB

BOTTOM OF FLOOR SLAB

K\TYPICAL EQUIPMENT SUPPORT

Nz

SCALE: NUNE

Ny S

CONSTRUCTION NOTES:

< PLATE THICKNESS | |
TIE ROD LUG PLATE 1 SEE MECHANICAL INSTALLATION PLANS ON SHEET
) TIE ROD M—1 FOR LOCATIONS OF EQUIPMENT
1" RADIUS FLANGE BOLT /— — 1/4 " CLEARANCE
OR STUD \ L ¥ (MAXIMUM)
] LUG PLATE '
_'[_FLANGE PIPE FLANGE
. \—P!PE\ FITTING LEGEND:
RuAE —— NEW WORK

PIPE LD.

SECTION A - A

NOTE:

— EXISTING FEATURES

IF PLATE IS REQUIRED TO -BE MOUNTED ON REVERSE SIDE

OF FLANGE, PROVIDE A PIPE SLEEVE AND WASHER ON THE END OF
. THE TIE ROD SO THAT THE MAXIMUM CLEARANCE BETWEEN THE

- SLEEVE AND THE FLANGE CAN BE MAINTAINED. FLANGE SURFACE IN
CONTACT WITH LUG PLATE SHALL BE GROUND SMOOTH TO CLEAR THE
CASTING IRREGULARITY AND EMBOSSED LETTERING. CONTACT SURFACE

PLAN . OF LUG PLATE SHALL BE MACHINED TO A ONE DEGREE TAPER FOR PIPE

DIAMETERS 12—INCH AND LARGER.
'ROD MATERIAL — ASTM A588
PLATE MATERIAL — ASTM A36
SLEEVE MATERIAL — SCHEDULE 40 STEEL PIPE

PIPE | NUMBER | DIAMETER |  PLATE PIPE SLERVE | DESIGN

SIZE | OF RODS| OF RODS| THICKNESS | (IF REQUIRED) PREP‘O;,?U d

g | 2 7L I /¢ 150

/\TIE —ROD INSTALLATION REQUIREMENTS

-/

NO SCALE

ANCHOR FLANGE TO SUIT

TAPER TOP PANEL TO SUIT

ELECTRICAL MOTOR

CONNECTION———-—\ o s

MIN)

100 HP, NOMINAL 1800 RPM .
MOTOR, 480V, 3-PHASE UNIT,
(TYPICAL AT PUMPING UNITS
NO. 2 AND 3.

MINIMUM CLEARANCE
OF 4" ON SIDES

10 DEG. (TYP.)

PLAN VIEW

- M\3428\nipsm03.dgn
Tus Feb 03 (07:22:09 2004

o R o SR I 1 REINFORCEMENT EDGE CONSTRUCTION - | . .
X4X ! ' :
| ! _
AGLE FRAVE 7 | | SUWMETRCAL ABOLT PRODUCT DESIGN REQUIREMENTS
_ | @ | ' . — | -
3/4" DIA. SS. © | | | g th=2 : MATERIAL OF CONSTRUCTION SHALL BE FIBERGLASS REINFORCED FFC—15 RESIN SYSTEM
EXPANSION BOLTS > CENTRIFUGAL ROOF e : IN ACCORDANCE WITH SPECIFICATION ASTM C—582-87 FOR CONTACT MOLDED THERMOSETTING
WITH 6' EMBEDMENT B 1 ¥ (J4x3/8 ANGLES. EXHAUSTER [ — ! : PLASTIC (RTP) LAMINATES. PRODUCTION SHALL COMPLY WITH ASTM D2563-70 STANDARD
12" 0/C 1 . x4X3/ | | : PRACTICE FOR CLASS!FYENG VISUAL DEFECTS IN GLASS REINFORCED PLASTIC PARTS,
3/8" THK. STEEL BASE. THE KNEE BRACE. WELD : | : : CC SIDE
- PLATE TO SUIT DOUBLE - ANGLES TO BOX AND - - ' : MOTOR SIDE [ M I
KNEE BRACE ————— | = BASE PLATE, (TYP.) ~ PREFABRICATED GALV. STEEL : : T A _ : kﬁ“é}ﬁ%m T0 BE FFC~15
| = _( FIELD WELD AFTER gf‘;ﬁEgAﬁbJ?ECT%URF’E’;UED — LAYER. THEN COVERED WITH FINISH = : REINFORCING MATERIAL-TO BE COMMERCIAL GRADE TYPE-E GLASS
| | | INSTALLATION | STONE in N FRP SAFETY SHROL INTERIOR AND EXTERIOR SURFACES TO BE 10MIL GLASS VEIL
WALL CONSTRUCTION : DANTED SAFEH YELOW LAMINATE TO BE UV STABILIZED
VARES ——u 3/8" THK.- KNEE BRACE PLATE (+) TO SUIT MANUFACTURERS : ' COLOR TO BE SAFETY YELLOW
/l/ (IYP. OF 2) S OUIREMENTS FINISH SURFACE TO i :
- e QSEH UEPX. ; PHYSICAL PROPERTIES: ( )
| G - o ; 1/2" DIA. S.S. EXPANSION ULTIMATE TENSILE STRENGTH 12 000 PSI
. - TREATED WOOD BLOCKING E— ROOFING . | : T WITH 3 EMBEDMENT FLEXIBLE STRENGTH (19,000 PSI)
STACK DIMENSIONS SCHEDULE L_LENGTH OF BOX S —\ FF.EL 14200 . ?T% or g NN ‘FLEXBLE MODULUS OF ELASTICTY (800,000 P)
STACK SERVICE | DIA. L W H C S W-WIDTH OF BOX ' | - : _ MANUFACTURED:
Mol H—HEIGHT OF BOX EX. PRECAST PLANK ROOF —~ NSULATION TYPICAL SIDE PANEL VIEW KAR-DEL PLASTICS INC. WINCHESTER, VA. 22604
St e e o | e | | e 16" | C-CLEARANCE ! DALY KAR-DEL MODEL 60160-KD~FFC—15, OR EQUAL
S2_ |NTAKE I I . I T S | | CORROSION RESISTANT NON CONDUCTVE
- | EX. ROOF CONSTRUCTION VARIES— WT PER SHROUD IS 484 |
NOTE: S2 INTAKE IS BURIED. BACKFILL WITH NG.57 STONE TO MATCH -
EXISTING GRADE. : ASBU'L
| | - ‘E‘
N INTAKE STACK DETAIL /= \ROOF EXHAUST FAN DETAIL YN MOTOR GUARD DETAIL Gaht
U O SCAE M-1,2 NO SCALE U SCALE:  3/4'= 1'=0"
M-3
_ A Y
| T PREPARED BY : DES: BKM | " - | o | SCALE
D%%%VRATR%E%OU%ﬂYPUMB,_\LF‘{Q{LVX%%KS - . | | NORTH LAUREL WASTEWATER oS
Qo_y Uév“*———’ Z/za /oi z/3b4d o - | 3 | . CONTRACT NO. 44-4l65 |
DJRECTOR GF PUBLIC WORKS T DATE DATE g&' *gn%'or%??ggrg: and ASSOC'G*GS' LLP.f- CHK: SEA CAPITAL PROJECT NO. S-6i89 _SHEET'
2 A Jova ) 2-9.04 |Baitimore, Md. 21231 | AN |AS-BUILT HOWARD COUNTY, MARYLAND ' 8 OF 17
CRIEF, BUREAU CAIER/ UTILITY DESIGN DIVISION oate  |410-235-3450 DATE: 9/730/83 17 o, | REVISION DATE| 600" SCALE MAP NO. 50 BLOCK NO. __ 18 | R
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EX. UNDERGROUND
CONDUIT TO RIVER

/— EX. RECEPTACLE

FLECTRICAL PLAN

EX. NORMAL SUPPLY -

ENERGY METER

EX. DEMAND METER

EX. EMERGENCY SUPPLY,
ENERGY METER

NEW W

EX. EMERGENCY SUPPLY

CURRENT TRANSFORMER'S
CABINET

ORK

DHILLON ENGINEERING, INC.

SCALE: 1/2" = 1'-0"

LEVEL TRANSMITTER — | LEGEND
\ E/ EX. 4" CONDUIT RELOCATED UNIT —
EX. 1" CONDUIT FROM MCC
—\\ HEATER #2 - -
_ \ / /
2
ADS ¥ /
CC-17 Q 1 _ 7 i %8 o \
WET WELL SUPPLY ViD VFD
VD #3 VFD #2
FAN SF—1 f ! | -, -
=
4" HIGH Pl
* CONCRETE PAD —— | . W W
. / \ L““L"‘\\ @ @
\@/
® 0}
PUMP #1
| # IS
| 3 2 2 3
EX. VFD PUMP §1 [T T ® ®
& CONTROL PANEL—— )
JEE INSTR.AND Q\ =
VD MODS=" [\ . PUMP_§2 S —
7 _
| N S
i NEW : NEW ExHausT DN ]
ULTRASONIC LEVEL ] FAN EF~2 ABOVE | }@ | I
_  TRANSMITTER ——]
— _—EX. WETWELL e - INSULATING
Mo AT ExnausT Fan EX. RVER LEVEL | L — D
| | EF—1 ABOVE TRANSMITIER ~——~__ . ~ CONTROL_ROOM CC-4
\_ : 111 CC-17
RN EX. THERMOSTAT ~~_ | A
1 EX. FLOW-ME[ER—.\\ \ / \ | cC-9 ?)
/A:jif55§: I | - 7 f{gjg
! . 6C~20 (CB-13) \/ - et
WET WELL ACCESS PN 5 o
1 EX. AUTO TRANSFER SWITCH
4loc-17 || | LT -
.| = = cc-20 1| |+ EX% MANUAL TRANSFER
1 P SWITCH & MOBILE
! GENERATOR RECEPTACLE
EX. UNIT d = L EX. TELEMETRY PANEL
HEATER #1 / //_ /,/— .
=g [
i |_— EX. EMERGENCY SUPPLY
& | el /// DISCONNECT SWITCH
' T £X. NORMAL SUPPLY -
DISCONNECT SWITCH
|__| ’,a"“’,,—’pwn
/ / / 4 !\ 1 “
z 7 / —

STARTER OR BY—-PASS STARTER

CONTACTCR

VARIABLE FREQUENCY DRIVE
MOTOR HP AS NOTED
DISCONNECT SWITCH
THERMOSTAT

VOLTAGE SELECTOR SWITCH
VOLTMETER

AMMETER SELECTOR SWITCH

AMMETER

GROUND

FUSE

POTENTIAL TRANSFORMER
CURRENT TRANSFORMER
CONDUIT SURFACE MOUNTED

CONDUIT UNDER FLOOR SLAB OR

UNDERGROUND

CIRCUIT HOME RUN 2-#12 & 1=#12GND
IN 3/4” CONDUIT TO MCC CC—17

“CIRCUIT BREAKER

LINE WEIGHT

n

CONDYF-

INSTALL NEW CoNDUIT

ELECTRICAL ABBREVIATIONS:

A

AC
AFF
AUTO

C
CB
CKT
CONN

DET
DWG

ELECT
EX.

HZ
JB

KW
KVA

- MAX
MCC
MIN

P
. PB
PL
| ¢
Ve PWR
PVC

REC/RECP

RMC
SW
UNO

VA
VFD

EXIST TRANSFORMER PAD /

AMPERE

ALTERNATING CURRENT
ABOVE FINISHED FLOOR
AUTOMATIC

CONDUIT

CIRCUIT BREAKER

CIRCUIT :
CONNECTION OR CONNECT

DETAIL
DRAWING

ELECTRICAL
EXISTING

HERTZ
JUNCTION BOX

KILOWATT
KILOVOLT AMPERE

MAXIMUM
MOTOR CONTROL CENTER
MINIMUM

POLE
PULL BOX

'PANEL

PHASE
POWER
POLYVINYL CHLORIDE

RECEPTACLE
RIGID METAL CONDUIT

SWITCH

UNLESS NOTED OTHERWISE
VOLTS

VOLT AMPERE

VARIABLE FREQUENCY DRIVE

WATTS

Y

5!_0”

NEW 300KVA
TRANSFORMER

(BY BGE)

9

6’0"

GENERAL NOTES:

1. ALL WORKS SHALL BE CARRIED OUT IN ACCORDANCE WITH THE LATEST
EDITION OF NATIONAL ELECTRICAL CODE AND APPLICABLE CODES, RULES AND
REGULATIONS.

2. ALL CONDUITS AND EQUIPMENT SHALL BE INSTALLED, WIRED AND
GROUNDED IN ACCORDANCE WITH THE LATEST RULES AND REGULATIONS OF

NATIONAL ELECTRICAL CODE (NEC).

3. CONDUIT RUNS ARE SHOWN DIAGRAMATICALLY ONLY AND SHALL BE
INSTALLED IN A MANNER TO PREVENT CONFLICTS WITH OTHER EQUIPMENTS.
EXPOSED CONDUITS SHALL BE RUN ON THE WALLS HORIZONTALLY AND
VERTICALLY.

4. CONDUITS SHALL BE TERMINATED SO AS TO PERMIT NEAT CONNECTION TO
EQUIPMENT.

5. CONDUIT ENDS SHALL BE SUITABLY SEALED TO PREVENT TRANSGRESS OF
MOISTURE THROUGH CONDUITS FROM ONE EQUIPMENT TO OTHER.

6. CONDUITS AND WIRES SHALL BE SIZED IN ACCORDANCE WITH NEC UNO.

7. CONDUITS INSTALLED EXPOSED ON EXTERIOR/INTERIOR OF BUILDING
SHALL BE GALVANIZED RMC.

8. ALL WALL AND FLOOR PENETRATIONS FOR ELECTRICAL CONDUITS SHALL
BE CORE DRILLED. PROVIDE SEGMENTED RUBBER COMPRESSION SEALS ON
BOTH SIDES.

9. THIS IS A MODIFICATION JOB, CONTRACTOR SHALL VERIFY DIMENSIONS IN
THE FIELD.

10. IF CONTRACTOR SHALL HAVE TO CUT EXISTING CONCRETE SLABS TO
REMOVE/INSTALL ELECTRICAL CONDUITS, IN SUCH OCCURRENCES

CONTRACTOR SHALL REPAIR EXISTING STRUCTURE TO MATCH THE ORIGINAL
CONDITION.

11. ALL NEW ITEMS ARE SHOWN IN BOLD PRINT AND EXISTING ITEMS IN
LIGHT- PRINT.

CONSTRUCTION NOTES [

1. PROVIDE & INSTALL NEW VFD's 460V, 100HP, 60HZ, 145A, 18 PULSE IN
NEMA 1 ENCLOSURE, DAN FO55 454GT SERIES, PER PLAN FOR PUMP MOTORS
#2 & #3. THE VFD SHALL BE TABELED BY A RECOGN]ZED TESTING &
LABORATORY SUCH AS UL.

2. PROVIDE 3-#2/0AWG & 1-#4AWG GND COPPER' CONDUCTORS IN

1 1/2" CONDUIT FROM COMPARTMENT CC-9 TO NEW VFD #2. PROVIDE
3-#2/0AWG & 1—#4 GND COPPER CONDUCTORS FROM NEW VFD #2 1O
PUMP MOTOR #2. .

3. PROVIDE 3-#2/0AWG & 1-#4AWG GND COPPER CONDUCTORS IN

1 1/2" CONDUIT FROM COMPARTMENT CC-14 TO NEW VFD #3. PROVIDE.
3-#2/0AWG & 1-#4 GND COPPER CONDUCTORS FROM NEW VFD #3 TO
PUMP MOTOR #3

4, PROVIDE DISCONNECT SWITCH AT FAN, NEW O/L IN MCC AND 3—#12AWG

& 1-#12AWG GND COPPER CONDUCTORS IN 3/4" CONDUIT FROM
COMPARTMENT CC—17 TO NEW WET WELL SUPPLY FAN.

. REPLACE 0/L RELAY TO MATCH NEW MOTOR.

6. PROVIDE 120V CONTROL POWER SUPPLY FROM MCC CC-20, 120/208V
PANEL 'L’ CB-13,
7. PROVIDE NEW MOTORS #2 & #3. MOTORS SHALL BE CAPABLE OF
OPERATION. WITH v\o.
8. REROUTE CONDUIT AND WIRING TO NEW LOCATION OF UNIT HEATER.

9. CONTRACTOR SHALL COORDINATE WITH BGE, REMOVAL OF EXISTING 75KVA

TRANSFORMER BY BGE AND MOUNTING, GROUNDING, AND CABLING OF A NEW

300KVA TRANSFORMER BY BGE ON - EXISTING 6'X5" CONCRETE PAD.
e e SIS S S —

10. B&E TEENCH.AND INSTALL NEW CONDUITS BETWEEN.

. NEW TRANSFORMER AND METER. RESTORE 6ITE N

LOGAT!OM OF TEEM&HIMGI AéT!VfoE.'if A

11. PROVEDE 120V CONTROL POWER SUPPLY FROM CC—ZO, 120/208V |
PANEL 'L’, CB-~14 TO STANDBY FLOAT LEVEL CONTROL SEE DWG. I-3.

12. CONTRACTOR INVESTIGATE EXISTING "PANEL L” CIRCUITS, SPARES AND

PROPOSED CONNECTIONS. | L
GRAPHIC SCALE AS'Buu.T
0 1 2 3 4 5 ‘

10902 REISTERSTOWN ROAD, SUITE 204 7

OWINGS MILLS, MD 21117 SCALE:  t/2* =1"-0"
S 410-356-1095 E-1
DEPARTMENT OF PUBLIC WORKS nES: S | NORTH LAUREL WASTEWATER (SOAE
HOWAR[/) COUNTY, MARYLAND. ore 25 FLECTRICAL PLAN. LEGEND AND - PUMPING STCA&l\JOTI\RIAIg_/F_\INNTgNiNAFCa1lh6/I§ROVEMENTS SHOWN
ez e sl a0 2/9/04 Witmon, Requordt and Associaes, L ere o ABBREVIATIONS — NEW WORK CAPITAL PROJECT NO. 5-6189 SHEET

ég X n ;B“ o 2.-]0-DY _ 2-5.04 |Baltimore, Md. 21231 . 07-07-03 A\ |AS-BUILT - HOWARD COUNTY, MARYLAND 9 _OF 17
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MOTOR CONTROL CENTER SCHEDULE (MODIFIED)

BREAKER

SH%ETR NAME PLATE DATA DEVICE DESCRIPTION REMARKS NOTES: |
FRAME | POLE | CALB. [K.ALC. - - |
o1 Israce — S T e o o . 1. FOR SPECIFIC NOTES [ SEE DWG E-1.
. X ' ' )
_ odo NEW BGE 300KVA PAD 2. FOR LEGEND SEE DWG. E-1.
CC—2 |SPARE COMBINATION STARTER NEMA 00 | 3 | 15| - ~ MOUNTED TRANSFORMER A~~~ MOUNTED TRANSFORMER [9] |
SIZE 1/FVNR | _ -
- COMBINATION STARTER NEMA
CC—3 | SPARE |SIzE 1/FNR 100 | 3 15 - 480/277V, 38, 4W NORMAL 480/277V, 38, 4W EMERGENCY
SUPPLY BY BGE SUPPLY BY BGE [ig]
cc_q | STANDBY FLOAT CONTROLS B I - '
FOR WASTE WATER PUMPS
CC-5 |SPARE - - -1 - | - - =
— - + METERING BY h
CC—6 |WASTEWATER PUMP #1 CIRCUIT BREAKER 225 | 3 | 225 | 5 [EXISTING TO REMAN JERTN { o3¢ | POWER co.
COMBINATION STARTER 3-500McM
DISCONNECT \° ® DISCONNECT - SWITCH
(C—8 |SPARE - i D R swich Y \ 600V, 600A, NEMA 4X SS
CC-9 |WASTEWATER PUMP #2 CIRCUIT BREAKER 225 | 3 | 200 | 5 \ 3070 TRANSFER o
. SWITCH
WET WELL ROOF TOP FAN COMBINATION STARTER _
CC-101 gr_1) NEMA SIZE 1/FVR 100 | 3 | 20 EXISTING TO REMAIN
CONTROL ROOM EXHAUST FAN | COMBINATION STARTER | EXISTING TO BE REUSED -
_ | - A —
=11 (gr-2) NEMA SIZE 1/FVNR e REPLACE 0/L RELAY s TR\ S | MOBILE GENERATOR
CC—-12 |SPARE - 100 | 3 | 20 | 4- | O | RECEPTACLE
CC713 |SPARE - ISR N I N CC~23 ) MAIN BREAKER
CC—14 | WASTEWATER PUMP #3 CIRCUIT BREAKER 225 | 3 | 200]| 5 |
S ey |
CC—15 [CYCLO TIMERS & RELAYS - - | - ~ |~ |EXISTING TO REMAIN CC-22
) T THA VS : )
CC-16 |SPARE - - ~ - - - BUS IN EX. MCC | | o | | | . o o
2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 £C—20,21
coq7 | WET WELL SUPPLY FAN COMBINATION CONTACTOR 0 | = | 15 | 5 |EXSTING TO BE REUSED ’ ’ 1 * ! - * * . }
(SF-1) NEMA SIZE 1 REPLACE O/L RELAY
COMBINATION CONTACTOR -
|cC—18 |UNIT HEATERS #1 NEVA SIZE 1 100 | 3 | 20 | 4 |EXISTING TO REMAN | cg 20888 N CB 295AF - |
. | - ° ° ")/225AT  ° ")/200AT  © ° ) ©y/200AT 8 o c ° ® °
~|cc-19 {UNT HEATERS #2 COMBINATION CONTACTOR 100 | 3 | 20 | 4 |EXISTNG TO REMAN N N N N N4 N ) ) N4 | ) ) ) ) | ) :
' - : - TAAALALS
LIGHTING & RECEPTACLE =
C— - ~ - - . - Y Y
CC=20 | CIRCUIT PANEL_B.OAR.D EXISTING TQ REMAN [6] 5] S 5 S ] i 0 .
| cC-21 | TRANSFORMER & PRIMARY CB | CIRCUIT BREAKER 100 | 3 | 30 | 4 |EXISTING TO REMAN - |
| i ' REA - EX. GROUND BUS IN MCC |
VOLTMETER, AMMETER & - 1 1 ¢ t - *
CC—-22 |METER PANEL SELECTOR SWITCHES = | - | — | - |FXSTNG TO REMAN |
CC—23 |MAIN BREAKER CIRCUIT BREAKER 600 | 3 | 400 | 8 |EXISTING TO REMAN = oy oSS |
| STARTER Ve VD[ VDI
CC~1 | / - | B = |
cc-2 cc-5  [cC-8 CC-13 cc-18  [cC-22 AM Aﬁisjiil /ng, '4353’ /(Ef;all ,(@j; = CE] Y i
' 100HP 100HP o 3HP 100HP 1HP |
CC-3 CC—6  |CC—9 CC—14  |cC-19 | |
[cc-23
CC—4 ; CC—20 ~
cC—10  [cC—15 d T _ -
P Ty T &= i} i%_ L2E & g L Z o ‘Z% =
o721 | N S %o = - -V =1-1- N < 2 =z > 0 . 27
S % < heo & 5E w4, 5% E ¢ 52 Ssg # *z . s Zg
| , | | | | . = =
(=7 jee=12 - joe-17 5 5 5 % 225 5 =2 2¥% 88% % 2 £3 Ss B L3 = B2 - BE
SCALE: 1/2" = 1'-0" o | - | - . |
~ ASBUILT
_ GRAPHIC SCALE - o
DHILLON ENGINEERING, INC. ! { 7 4 5
10902 REISTERSTOWN ROAD, SUITE 204 B ———__——
OWINGS MILLS, MD 21117 SCALE: =1-0"
410-356-1095 E-2
DEPARTMENT OF PUBLIC WORKS PREPARED BY » DES: SS : ) NORTH LAUREL WASTEWATER Si/;LE
HOWARD COUNTY, MARYLAND. e S ELECTRICAL SINGLE LINE & MCC PUMPING STATION MAINTENANCE . IMPROVEMENTS | gyom
- AT CONTRACT NO. 44—4165 |
o~ p Son 2ldse iz o 2/ofod |, . SCHEDULE — NEW WORK u -
DIFECTOR OF PUBLIC WORKS DATE erlIEF, BUREAU EERING " Tpate ‘VSV(;]‘itn%ng£h Rggr%%;gt S?PfetASSOC'GteS’ LR o |CHK: AKM | - CAPITAL PROJECT NO. 5-6189 SHEET
-10. Kt e 2-9-04 Baltimore, Md. 21231 paTE: 07-02-0 ' . HOWARD COUNTY, MARYLAND 10_OF 17_
CHIEF, BUREAN OF UTILIVIES DATE CHIEF UTILITY DESIGN DIVISION pate [ 410-235-3450 ; BY | NO, REVISION DATE| 600° SCALE MAP NO. __ 90 BLOCK NO. 10 |
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PROCESS AND INSTRUMENTATION SYMBOLS

oL
( x)

MOUNTED NEAR EQUIPMENT

FACE OF PANEL MOUNTED

FACE OF PANEL MOUNTED INDICATION LAMP

(XXX) DENOTES SECONDARY LIGHT FUNCTION

ANALOG INPUT TO PLC

ANALOG OUTPUT FROM PLC
DIGITAL INPUT TO PLC

DIGITAL OUTPUT FROM PLC

TELEMETRY SIGNAL

EX. PLC 1/0

ABC - LETTERS INDICATE FUNCTION ACCORDING TO
[SA SCHEDULE: 123-DIGITS IDENTIFY ASSOCIATED
EQUIPMENT :

SIGNAL BOOSTER
ELECTRICAL SERVICE

PROCESS FLOW
ELECTRIC SIGNAL

DATA HIGHWAY COMMUNICATIGNS LINK

MOTOR CONTROLLER INTERFACE
FOR OVERLOADS AND FAULTS
( x ) DENOTES AUX. CONTACT

ANALOG INPUT OR QUTPUT FOR INSTRUMENT / CONTROLLER

S"
S”
S"

EQUIPMENT SYMBOLS

PUMP

4

- MOTOR / OPERATOR

a

=08 & X KO@ZLQ\

PUMP CHECK SERVICE

SOLENOID VALVE
(PORTS TO SUIT CONTROL)

GATE VALVE

PLUG VALVE
FLOW METER

JUNCTION BOX

LEVEL SWITCH

NOTE: SEE SHEET M-1 AND E-1 LEGENDS AND NOTES FOR SYMBOLS

NOT LISTED.

HAND SWITCHES

SELECTOR SWITCH OR PUSH BUTTON
(MAINTAINED CONTACTS)

SPRING RETURN SWITCH OR PUSH BUTTON
(MOMENTARY CONTACTS)

HAND CONTROL STATION ADJUSTMENT
(SPEED OR POSITION)

MODIFIER (XXX) DESCRIPTIONS:

INSTRUMENT IDENTIFICATION SCHEDULE

FIRST LETTER

SUCCEEDING LETTER

MOD, LIGHT OR VALVE

UNCLASSIFIED

UNCLASSIFIED UNCLASSIFIED

INTERLOCK

RELAY OR COMPUTE RESET

"POSITION

PASSIVE OUTPUT
VARIABLE | MODIFIER FUNCTION | FUNcTioN | MODIFIER
A ANALYSIS ALARM ' AUTOMATIC
B BREAKER USER'S CHOICE CLOSE OR STOP BYPASS/REVERSE
- C CONDUCTIVITY CONTROL
D DENSITY DIFFERENTIAL OPEN OR START
E VOLTAGE (EMF) PRIMARY ELEMENT SENSOR
£ FLOW RATE RATIO FAIL FAIL FAIL/INCOMPLETE
G GAUGING GLASS ' LOCAL /MANUAL
H HAND HIGH OR OPEN
| CURRENT INDICATE INTERMEDIATE
J " POWER SCAN
K TIME TIME RATE CONTROL STATION _
L LEVEL |LIGHT LOW OR CLOSE
M MOTOR MOMENTARY MOTOR MIDDLE
N START FORWARD ON OR OPERATE
0 OFF - OVERLOAD
P PRESSURE PNEUMATIC POINT (TEST) POSITION
Q QUANTITY OR EVENT TOTALTZE
R RADIOACTIVITY RECORD OR PRINT REMOTE RUN/FORWARD
S SPEED OR FREQUENCY SUM SEQUENCE SWITCH STOP
T TEMPERATURE TRANSMIT o
U MULTIVARIABLE MULTIFUNCTION MULTIFUNCTION MULTIFUNCTON
V [VARIABLE OR VISCOSITY VALVE OR DAMPER VFD / VALVE
W WEIGHT OR FORCE WELL
X
Y
7

: AX————(PANEL LOCATION OR CONTACT STATE)

O

RCT

ET™

ALT

RELAY LOGIC INTERLOCKS

MOTOR STARTER COIL-

. REPEAT CYCLE TIMER CIRCUIT
ELASPED TIME METER

ALTERNATOR CIRCUIT

DRIVE OR ACTUATOR

GENERAL NOTES:

1. EQUIPMENT LIGHTS SHALL BE AS FOLLOWS:

E I I N N B

MOTOR RUN “RED”

' MOTOR STOP “GREEN”

ALARM “AMBER” OR “RED”

POWER INDICATION "WHITE”
VALVE POSITION OPEN “AMBER”
VALVE POSITION CLOSED "BLUE”

2. SEE‘TYPiCAL ELECTRICAL CONTROL DIAGRAMS (ECD)
FOR STANDARD RELAY LOGIC REQUIREMENTS.

X NOTES OR REFERENCE NOTES SPECIFIC TO A CONTRACT SHEET.

EXAMPLES

AIT = ANALYSIS INDICATING TRANSMITTER
FIT = FLOW INDICATING TRANSMITTER

LIT = LEVEL INDICATING TRANSMITTER
PAH = PRESSURE ALARM HIGH

PAL = PRESSURE ALARM LOW

ISH = POSITION SWITCH OPEN

ISL = POSITION SWITCH CLOSED

NUMBERING SEQUENCE

100 SERIES - PUMPING PROCESS
200 SERIES — STANDBY FLOAT CONTROLS

P & I LEGEND

. ——
PANEL [DENTIF [CATION: XX
c - LOCAL CONTROL PANEL
MCC = MOTOR CONTROL CENTER
p = EXISTING PLC
0 = QE[ TELEMETRY
VFD = VARIABLE.SPEED DRIVE

VFD/S = EXISTING VFD/SSRV STARTER

PANEL 'NAME PLATE LEGEND:

NOTE: ALL PANEL NAME PLATES SHALL INCLUDE COMPLETE
SPELLING OF IDENTIFICATIONS.

(-x) SUFFIX IDENTIFIER: REPRESENTS SEQUENTIAL PANEL
NUMBER ING.

VED-X = PUMP NO. 2 VFD AND NO.3 VFD

M:\I3428\NLPSIOLDGN
Tue Feb 03 07:2LIT 2004
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| ACK = ACKNOWLEDGE (PUSH BUTTON) WO IF LER (X0) DESCé[PTIUNS:
CL = CLOSE (PUSH BUTTON) .
Vi DIGITAL INPUT OR -QUTPUT FOR INSTRUMENT / CONTROLLER o - EVERGENCY STOP (PUSH BUTTON) (%) = RESPECTIVE PANEL IDENTIFICATION ABBREVIATIONS
! | : - HOA = HAND-OFF-AUTOMATIC (SELECTOR SWITCH) VO = NORMALLY OPEN [DE-ENERDLZED) AFC = AUTOMATIC FREQUENCY CONTROLLER (SEE VFD)
P> PROGRAMMING FUNCTION / INTERLOCK (R = LOCAL / REMOTE (SELECTOR SWITCH) N/C = NORMALLY CLOSED (DE-ENERGIZD) AT = AUTOMATIC
MA. = MANUAL / AUTO (SELECTOR SWITCH) FOM = FIBER OPTIC MODEM
00 = OFF / ON (SELECTOR SWITCH) HM] = HUMAN. MACHINE INTERFACE
0P = OPEN (PUSH BUTTON) | 1/0 = INPUT/QUTPUT
POT = POTENTIOMETER (MANUAL ADJUSTMENTY PLC = PROGRAMMABLE LOGIC-CONTRULLER
RES = RESET (PUSH BUTTON) SCADA = SUPERVISORY CONTROL AND DATA ACOUISITION
SEL = SELECT (SELECTOR SWITCH) SSRV = SOLID STATE REDUCED VOLTAGE (STARTER/CONTROLLER) N
'SP = STOP (PUSH BUTTON) VAC = VOLTS/ALTERNATING CURRENT .
ST = START (PUSH BUTTON) VDC = VOLTS/DIRECT CURRENT 5 AS,BUH.T
VB = VFD-BYPASS (SELECTOR SWITCH) VFD = VARIABLE FREQUENCY DRIVE EEaiiad g
" |-
PREPARED BY : . : - ' o ' SCALE
DEIF())AVVRATR%EI\(I:TOU%FTYF:UI\EALI-‘I&L“A%%I?S S PROCESS AND INSTRUMENTATION o NORTH LAUREL WASTEWATER | o
| 5 s AN e PUMPING STATION MAINTENANCE IMPROVEMENTS | sown
Vor Do 2ol oty | RN G0 | | CONTRACT NO. 44-4165
DIRECTOR OF PUBLIC WORKS DATE DATE - 38-1' ?IGQ:'orF:)EI’?ggrg:. and Associates. LLP.|. |CHK: PO CAPITAL PROJECT NO. S-6189 SHEET
2-10-0d 2.9 .04 |Baltimore. Md. 21231 ) HOWARD COUNTY, MARYLAND { OF 17
CFREF, BUREAY OF UTILITAS DATE " oate  }410-235-3450 PATE: 1871578975y T . REVISION DATE | 600 SCALE MAP NO. 50 BLOCK NO. ___10 | . -




STANDBY FLOAT CONTROL

OPERATIONS

FOR ECD DETAILS.

5780

SEE DRAWING 1-4 FOR EXISTING
PLC AND VFD-1 MODIFICATIONS n

STATION FAIL TO @ NEW RCR1
= = BUREAU OF UTILITIES w ; ggmND CONTROL ROOM
H 1 }
101 48 |QF | 1101 |10 101/]101] | 101 | SEE SEE
101 . L
| - VANIVAN]VAN] VAN VAN VIV »: w w
== fFf LHH QA OF OF | | |
200 201 - 200 100A 100 OF OF . LT 7 on JF [ MH T HSVB[SSRM [ C1 || BC | [ AC|{ CI|[BC || AC YLD YLD YLD YLG YLG YLG ST [SC || ZL | MA MA - OF ¢ SI MC MR | MR MC IF SC Sl OF MH  MA
o 0A R _
/\ Al IALAA 100 100A 104 100 ‘w 101101(] 101 101} {101] [ 1011101} (101|101 101 102 103 1102 103101101} | 101 ! 102 102 102 102 102 102 B 102 102 | | 103 103 103 103 103 103 103 103
A AN ZANIVANAVA | A4 VA RAWANAY AAAAVA: A VAA NARAN VANV AN A NVANEERVANRVAN
1 1 1
1 (. 1 | | Q V V 4 V = ¥ f ' ' I 1 A A .
R —t— e e e e e —_— - R — | P
_ _ | i J—;’—I | STANDBY FLOAT | | 1 | | t | | ! { [ [ l l l. ! | i i ' i ! - I r { 1 § 1 | ! ! l | |
_ ; i . | | ! I ! I I ! 1 1 1 1 ! (R | ) [ I i ! | ! b ! 1 [ ! 1 ! 1 1 ! !
121 P ' B CONTROLS | | ! | | ! | | | I T R T T [ : t ' X 1 I ! ! i ! ) ! I 1 ! 1 ! '
_ I i ' | | | ! ] 1 | I I ! 1 1 ! ! ! [ | ) t ] ) ! ! ! 1 1 i ! ! [ b= { 1 |
i " . I DPERATIONAL I I : l : N [ | | | i 1 I 1 1 | : : ) t \ 1 1 1 : | f. | : : 1 I 1 H : 1 I )
. . S FAILUR NEW POWER R e ; ! ! : : ’ ‘ : Lo : | ! ' | '
EXISTING O A o T I R R BT T T T T O A NN R T N A (FIRY (LR (LR
TELFUETRY R N 1+ | RELAY—— N N OIOIO A B IR J A NETAANEIANELY,
m‘L : : : | L Y | 1 | i | | | 1 i I i 'R t : i , i i 1 1 } ¢ ' ] ! i ! i | ]
! : ) _ . o : —_—————— i | I 1 I L I 1 i 1 1 11 I i ] ] [ 1 3 1 i ] 1 1 1 ! 1 ] 1
S N L S SO B \ NARRAR | r AN Lo A L o WA N | LA A Al
| . e o - oo S . ’ - . i .
T L O | B T Oy XS Do oy O @@ e
» GENERAL ALARM O (s (s S N ~ 105 C
_ | | T i _ | . - FAULT . PC21 . RCR2 RCR3! ! PC3 - FAULT N : ! |
- A - oS R0 ofo
. : . _ . . 1 i :
_ : - , : . : | _ ! :
| - | NEW LEAD/LAG SELECTOR. | o ; AN
LC| | | SWITCH - i ! . -
- | | 1 FOR ECD DETAILS, | - £ VDS £ £ L vrD-2 e ol & | Fo-3 ®
| | | - ' ' ' ' ; ‘ ' ' T
| | 1 R | NEW POWER N\ For £CD DETAIL. i R L . 1) B I : o8
I I b : - | RELAY AND ' SEE N : RCR1 : : i : : : - [ ; : o X .
: : | { w | INDICATION | ! - PERMISSIVE——> | : ! : e - mmn e 3 : : ! ! «+—RCR .
@ ' , Ly | . I @ | w : . : E : : . E : ! | - PERMISSIVE [, ot
! ! . : i i RCR3 J ! : : : | ! |
= - ' Y ' OO | s | O ©
1 ! f ! | ! [
. . [ 3 1 1 r |
o ‘ _ ;ﬁé_ ! § 1 ‘ ! ! 1
LIT <> @ @ <> : 480 VAC : T \ﬁg e WET WELL LEVEL | : : : T 3,§8 : : L
: [ - | '
106 Al A A A (VARIES )— ! PUMP RUN STATUS. | b : D o |
& o : A r ; - | g (TYP. OF 3) : S : X | : : R 120
| ' | T DU o | ! " : VAC
| ! 0 - (PLC CABINET) 4/_“—__ _ @ @ @ ! W= § \/ .0
' : ] IR | o ' : : i 1 M i : ' i o
% ! | x | | : : : ' ! - | |
. 1 | , , | SEE STANDBY CONTRGL | 0| . o : oS PUMP_ROOM
T ; T | INTERLOCKS BELOW | - T ales B Gt A | |
R b L : | - | | | : N - |
N | b I I - NEW. PRESSURE L] MR MR MR ! ' : ! . ' ' _
B - PR , , | . EX.PUMP_NO. 1 | 2 N A IA 'EX.PUMP_NO. 2 EX.PUMP NO. 3
o | | ! | L } - (101) : : : : | (102) | (103)
0 EXe RIVER s\ (S /Lss\ (LsL : i : : Q ' K
LEVEL @ @ 202) \ 201 ‘L"E\TIEE'ELL | S . » | \
Sy T OO G |
S g] I S I EO
| STANDBY CONTROL INTERLOCKS:
b LAHH (QVERFLOW) - @ PUMP NO.1 PLC LOCK-QUT/PUMP CALL AND VFD INTERLOCK . AND
\) | LAL PUMP CUTOFF INTERLOCK.
v | LAH/STANDBY CONTROL START
| x) | o | o o PUMP NO.2 PLC LOCK-OUT/PUMP CALL AND VFD INTERLOCK . AND
Qv STANDBY CONTROLS STOP | LAL PUMP CUTOFF INTERLOCK.
A X)v __LAL PUMP CUTOFF) o @ PUMP NO.3 PLC LOCKOUT/PUNP CALL AND VFD INTERLOCK. AND |
o - | LAL PUMP CUTOFF INTERLOCK. WET WELL
LEGEND NOTE'
YLD - POSITION LEAD. FOR PANEL DEVICES. SEE ECD DETAIL REFERENCES. As B“ilT
[ e . LOCAL RECORDER PANEL IS INTEGRAL WITH QEI PANEL
—— - EXISTING - -
WAbTEWATER PROCESS MW
-2
DEPARTMENT' OF PUBLIC WORKS DES: SEA B . * scaLE
DRN: PLL F’UMPING STATION MAINTENANCE IMPROVEMENTS | sHown -
O ax.__.7, S : zlho o Whitman. Requardt and Associates. LLP. CHK: PG | DlAGRAM SHEET
LDIRECTOR OF PUBLIC WORKS 801 S. Caroline St. : CAPITAL PROJECT NO.. S-6189
L @.% LR Ve |Baltimore, Md. 21231 i HOWARD COUNTY, MARYLAND 12 OF 17
CRIEF. BUREAUY OF UTILI 410-235-3450 DATE: 10722783750 no. REVISION |DATE | 600" SCALE MAP NO. __ 50  BLOCK NO. ___ 18 | F -
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3-PHASE MONITOR (PM)

NOTE: MOTOR OPERATED DAMPERS ARE NORMALLY GPEN,
POWERED .CLOSED SPRING OPEN TYPE.

(+) SETTINGS: 15 MINUTES ON
| 45 MINUTES OFF

EF—2 VENTILATION SYSTEM

A\ CONTROL ROOM EXHAUST ECD

M1

NO SCALE

01:04#0 FAN TO HAVE INTEGRAL
| ‘l / DISCONNECT
O N-100 oLO L
8§13 T s O —-
480 : : L2
_ 58 & i} 4\ 9 - FAN
VAC - ; L3 _
; 5 o o—'| §\ o —- L
FU FU
480 EXISTING THERMOSTAT
TYP. OF
o (7 (TP. OF 2)
100 T ; @——11: GND.
PM WAL, . /
101 @—tk e o 520 ® CALL RELAY (105, 106)
N.O.
102 00y, 8% 4 AUTOMATIC
| THERMOSTAT
- 00X, , \ & CONTROL
s N - :
. 00X THERMOSTAT | O |
ol 7o Lo & REPEAT CYCLE
104 g i THER (103)
CR1-1 O |
- @ : L STARTUP TIMER
105 e—| (1-10 SEC.) (108)
CR1-2
106 &——} .—-—o~—~——-0
MOTOR OPERATED
- DAMPER INTERLOCKS
107 .——o———o
TI . = .
NOTC . - |
108 & o- 0—@—-OH/H STARTER COIL (STARTER, 111, 112)
"SET@ 3 SEC ) S
109
=
10 RTM FO———@ RUN TIME METER
M=2 s O |
1M e——ii RUN INDICATION
7 ~
M-3 \—~ O , o
12—k 9—{(6 )-0————8 STOP INDICATION
. /s N ﬁ :
| -0

| EX. MCC BUCKET CC-4

¥

POWER RELAY
(201,220

POWER INDICATION

PUMP NO.1/

SYSTEM CALL RELAY (205,207,215)
PUMP NO.2

CALL TIMER

(1-5 MIN.) (211)

PUMP NO.3
CALL TIMER
(1-5 MIN)) (212)

PUMP NO.1

RUN RELAY (204,221)

LAH/SYSTEM
OPERATION

PLC LOCKOUT
RELAY=1 (206,220,221)

L PLC LOCKOUT

RELAY-2 (222,223}
STANDBY SYSTEM

STOP RELAY
(202,205,211,212)

PUMP NO.2
RUN-RELAY (210,222)

PUMP NO.3
RUN RELAY (213.223)

LAL -CUT~-OFF

¥ RELAY (221,222,223)

L LAL SEAL-IN
RELAY (214,216)

LAL INDICATION

LAHH OVERFLOW
RELAY (217,219,220)

N~ |
9'—( : )—0—. LAHH INDICATION
AN

154 <<'>D (PROVIDE 120 VAC CIRCUIT FROM CC-20) (CB-14)
200 I
P-1 N~ 0
201 §——| o—{(W)o—9
' /N
CR3-1 -0 0
202 ¢—o0- i o
| O
203
SYSTEM START/ o
o SF,“ LAH FLOAT | O
204 (LSH/R-202)
CR1-1 CR3-2 |
205 ¢— 1 |-
CR2-1 N
s $—
CR1-2 Al -0 7Ty
207 ¢——+—o alo o o—~(R)—o———9
|
208 STOP FLOAT : >
(ss-202) | ° o
- W/ | i
209 —0—OJo— O alo o—.—.——. 0
|
SFC2-1 |
210 @ | | |
T1 l
NOTC CR3-3 |
211 @ o | :
(SET @ 2 MIN.) |
NOTC CR3-4 |
212 & O i b1
| (SET @ 4 [MN) |
© SFC3-1 | :
213 @—i| [
|
CR4 1 '
214 @ y
‘ s
CR1-3 l
215 O—O—Uft o Lo
T-oFF !
206 CRa-2 FLOA, | LsoL 201) | \O/ t
! : N
I -0
CR5-1 :
217 — | |
z .o
218  @—O— olo .
B‘—LAHH FLOAT
CR5 5 (LSHH-201)
219 @ —
. )
P-2 CR5-3 CR2-2
220 FLOAT SYSTEM | = LAHH OVERFLOW

221

222

223

. POWER TO QEI

SFC1-2

—1 = pUMP NO.1 CALL/

| VFD INTERLOCK

SEC2-2

— = PUMP NO.2 CALL/

| = VFD INTERLOCK

SFC3-2 | |
— — PUMP NO.3 CALL/

= VFD INTERLOCK

L« T0 QEI

CR4A-1

—= LAL CUT-OFF
— TO PUMP NO. 1/

™ PLC

CR4A-2
F—= LAL CUT-OFF

L » T0 PUMP NO.2

— = puMP NO.1 PLC

- LOCKOUT

CR2-3

—1 = STANDBY FLOAT

s CONTROLS OPERATIONAL
T0 QEI

CR2A-1
— == pUMP ND.2 PLC
. LocKourt

CR2A-2
— = puMP NO.3 PLC
. LOCKOUT

— . T0 PUMP NO.3

LEGEND:

O  LOCATED AT MCC
A LOCATED AT VFD

A  LOCATED AT PLC PANEL
B REMOTE MOUNTED

— PANEL CONNECTIONS

*— — REMOTE CONNECTIONS

- TERMINALS:
B  TERMINALS AT PLC
®  TERMINALS AT VFD
O PANEL WIREWAY TERMINATIONS

0O  MOTOR TERMINATIONS

GENERAL NOTES:

. ALL LIGHTS ARE PUSH TO TEST TYPE.

2. SEE ELECTRICAL POWER AND SPECIAL SERVICES
PLANS FOR EQUIPMENT LOCATIONS AND FEEDER
REQUIREMENTS.

3. SEE PROCESS AND INSTRUMENTATION DIAGRAMS
FOR SYSTEM 1/0 REQUIREMENTS AND RISER

* DIAGRAMS.

4. VENTILATION DAMPERS ARE POWERED CLOSED.

DRAWING NOTES:

1 SEE BUCKET NUMBER CC~11 ON DRAWING E-2
FOR POWER CONTINUATION. '

2 | CONTRACTOR COORDINATE 120 VAC SERVICE
CONNECTION FROM EXISTING PANEL BREAKER.

PROVIDE ONE SET FOR CONTROL CIRCUIT INTERLOCK AND
ONE SET FOR VFD STATUS INPUT.

3 | PROVIDE TWO SETS OF CONTACIS FOR CONTROL. INTERFACE.

LECTRICAL CONT DIAGR YMBOLS:
SYMBOL RIPTION
5 o CIRCUIT BREAKER
o o DISCONNECTING SWITCH
¥ CONTACTS "~ N.O.
s CONTACTS - N.C.
Lo
ONTROL TRANSFORMER
v C h_,
L 7 GROUND — EARTH, CHASSIS
T FUSE
H O A
HAND—OFF—AUTOMATIC SWITCH
(X80 (X INDICATES POSITION)
00X
—oTo—  PUSH-PULLBUTTON - MAINTAINED CONTACT
—olo—  PUSHBUTION - MOMENTARY CONTACT
o o—-olo—
50 PUSHBUTTON — MOMENTARY CONTACT- START, STOP
o | o——— START-STOP PUSHBUTTON — MAINTAINED CONTACT

PRESSURE SWITCH — N.O. — CLOSES ON PRESSURE RISE

PRESSURE SWITCH — N.O0. — CLOSES ON PRESSURE DROP

FLOAT SWITCH - N.O. - CLOSES ON LEVEL RISE

FLOAT SWITCH - N.O. - CLOSES ON LEVEL DROP
TORQUE SWITCH — N.0. — CLOSES ON HIGH TORQUE
LIMIT SWITCH ~ N.O.

OVERCURRENT ELEMENT - THERMAL TYPE

INCOMING LINE

OUTGOING LINE -

PUSH TO TEST
INDICATION LAMP

R - RED (RUN)

G - GREEN (STOP)

W - WHITE (POWER)

B - BLUE (POSITION)
Y - YELLOW (POSITION)
A — AMBER (ALARM)

TIMER o= O
NN

NOTC NCTO
PLC OUTPUT

“THERMOSTAT
SOLENOID

STARTER OR CONTACT COIL - DESIGNATION AS INDICATED
CONTROL RELAY — DESIGNATION AS INDICATED

RUN COMMAND RELAY

ET™ ELAPSED TIME METER
/™ STANDBY FLOAT CONTROL ECD T | R O e AS-BUILT
U NO SCALE . e
-3
DEPARTMENT OF PUBLIC WORKS PREPARED BY DES:  SEA | SCALE
_ . | | ~ NORTH LAUREL WASTEWATER AS
HOWARD COUNTY, MARYLAND. e s CONTROL DIAGRAMS, PUMPING STATION MAINTENANCE IMPROVEMENTS | ssoun
Lhrlot R G I ™ w2 S LEGENDS AND SYMBOLS CONTRACT NO. 44-4165
DATE g.'&n Tgmnchr%el?ggrsd: cund_ Asso<;|o+es. LLP. CHK: PG ' CAPlTAL PROJECT Nog S-6189 | SHEET
“ Z-IDfDD‘!TE _ CHIEF, TILITY DES[G!:I DIVISION 3%5?&%5? 21231 DATE: 10/17/23 BY Nb. REVISION DATE| 680’ SCALE MAP NO. | 50 BLOCK NO. ___ 18 ; HOWARD | COUNTY’ MARYLAND . | 4.0 12
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T T T T T X2
1 L1 480 FROM EXISTING BREAKER L2 43 “:24 NEW 120 VAC CIRCUIT CONNECTION (CC-20 SPARE BREAKER) X2 | 85T 24 24V X2 24
o B \V4
| | 24 VDC POWER
- 44(&) 1] oL NO 86 PB2 CONE VALVE
2 —) Cn L S e B SUPPLY FAIL RESET 1 RCR1
FU1 FU2 | | 81 $——=lo ™ 123 o | -
31 Bl 10 A. 4 Ot2d e PUMP-2
| AFC PLL REMOVED FROM ZERVICE COMVLETELY. VESIGN PERFORMER N } 88 RUN STSTUS A
4 ogL2? CL1o FIELD Y HOWARD cOVNTY AND INSTRUMENTATION 208 coN TIZACTOR. 41 A1 124 {G} & ON
- .~ ~ RCR 2 PUMP-2
- SEL (500v) OV) 46 e KTTAPED MENTATION A~ BLILTS POR 9! e | @) ——— Lo IR g
5 'AFC OPERATION ADJUSTABLE [\ | verais LeveL NoaTed p'EE‘?TMW?YL (MR-102). 1o |starus
' 0 ' FREQUENCY 47 VPP %, ovhee §¥ EAM PLARTE ASWELL AS EX) ww - _ _ 195|
6 & ! o o—A a OP{10(+) O CONTROLLER FLe TUZUEO/}V?Z 0H0mn ey CoNTY, 30 PUMP-3
| L | N '“f,__/~=-’\\\ ' b 126 o 2y = O e OFF
ot | | ! | ot = 18 COMMUNICAT 1ONS _ = pc —_— e — o | ReRS (4?%_ {4.% N = _ (B \
| ! CABLE 11 ——- RUN
7 g : [ M Ok 1] (eND Yo (MR-103) T IsTatus CR6 B4 sy CONE VALVE
| L __./ o ol 120 V POWER o, | 127 ¢ H TV T T T T geen
8 104 N E { NN 49 @ ofL) INPUT LEAD STEP SELECTOR — . SOLENGID
%fomA | | 93 ° ‘ ' (%* —== fg o ) AC 65 e~ COOLING
(OUTPUT) | | TO ANALOG - INTERNAL PUMP-1 18 128 ) FAN FAN
g | v z ORI _ OUTPUT MODULE - 24 VDC
& & | POWER SUPPLY 94
et | RVC  SSRV FAIL
24V 44 44 _ LEAD s A .
10 51 (&) 024V 95 @) —— — & o PULP 129 @ || U
g ; | 0X0 PUMP-2 19 SELEQTOR .
A~ — AC
H @ ~OPL & SEL1 96 130 @ it 1 VR e PUMP 1 RUN
_|_T 25 _(25 45 45 M FALL ~ COMMAND
53 o— @) — — —(@ O ®) — — — 0 RELAY
12 CRT—= | | O 0 o 00X S @PUMP 3 20_ - RCR1 |
(. % % | | = o 1 o sTatus
54 O—% @———@ - Q 98 : T £l '
13 ' 1 | SFC1 46 46 100
& —— —£&——1oF 99 $—o-}o (- ———+o 9 |Puwe-1 o LEGEND: |
8 8 % SEL2 )7 )7 L gy FLOAT ‘
14_L - o+ AFCY BYPASS P ® - START =~ EXISTING CONTROL
— 56 [ @”"‘— —% : - D3 47 \
£ | | - - 103 o —e) PROVIDE NEW DIGITAL NEW CONTROL
AFC n o1 AU ’8 28 o > SPARE INPUT MODULE AS
5 N AN DESCRIBED ON DRAWING |
2= 6 3— —o —— (e 0 ) | DELETED CONTROL
18 - 7 8 (SA)  (SB) ® __O 3 104 o A\ 1-6 N
Rl : ~ |SOFT START R e Y N ey T FIELD CONNECTION
FU3 e - FU4 REDUCED 59 SSRY 1 ACKNOWLEDGE 105 ¢ 5 w
13 10A. 10A.E RUN o INPUTS C |
| SSRV '~ |VOLTAGE 0 u 29 o ) TERMINAL BLOCK CONNECTION
| ® o o . |
20 oclzz  CLio-LQ | CONTROLLER (43) (44) 06 S 50 (TR L) AFC CALL
| ! L (000 OV! 61 SSRV 1 1 S | RELAY @
2t ———1® 01 24V FAIL 30 - | > LOAD ISOLATION CONTACTORS
. - 62 ® O— b—0 O 107 & O _
22 RVC Lo02 STOP  o— 27y (28) 5 C2 (:)/ | |
é - C o L 63 . R | R
23 ———{o)——003 RUIN | - c1 108 o (1) ® 31 CONTACTOR C1 SSRV BYPASS CONTACTOR
- 12 12 ol o 31 2 . RELAY
. 64 @ & [ O 2 .
_ SSRV |5 n . 109 ¢ O _
g | 6 - | o % CONTROLLER ISOLATION CONTACTORS
29 | — P G2 37 . 59 m
Lo o ' 66 9 o— o . Q T e $32 CONTACTOR €2
FU5 FU6 7 0 \2/
30 10 A. 10 AH 3 RELAY
43 ORI 14 RS IENY: /\ 16 | o NOTES
31 ° ¥ £ —(C1K £®) |32.64 CONTACTOR | BC 33 ~ 111 @ =0
Y I 1 e L] .
- N ) cheolL s8 — o—° s S . ] CONTRACTOR TO FIELD INVESTIGATE VFD-1 o
_ STATION PLC [/0. DETAILS SHOWN ARE A SUMMA
2 | ¢l = e @ P |P7e66 CONTACTOR 69 12 (o | \3/ P33 CONTACTOR BC OF AFC/SSRV 1/0 WIRING DIAGRAM AS PREPARED BY
€2 COIL RVC 34 34 N L 54 a RELAY "RETRO ELECTRIC” DRAWING NO.2777-11 (REVISION-4).
- CR3 10 ¢ o—}—o —-——e O - CALL 2 - 34,124, CONTACTOR RVC —
3] e— | 19 @ ¢ |68  CONTACTOR ! @ | 3 /T acknoWLEDGE 13 RELAYS |} € \4/ FpoRER e | 2] OWNER TO PROVIDE ALL EXISTING STATION CONTROLS
BC COIL | [NPUTS 55 R *AND WIRING DIAGRAMS.
cra 20 20 AC e | 1 (14 o ) 35,125.CONTACTOR AC | |
34 ¢ H (0 ———Co =2 (RY ® 122435, CONTACTOR AC 33 33 6 126 RELAY 3] SEE DRAWING [-2 FOR PROCESS CONTROL INTERFACE
- | | AN 70 RVCCOIL T2 ¢ 0| }—0 () ———(o O 56 RN ~ INCLUDING VFD-1. VFD-2 AND VFD-3. COORDINATE
GRS 22 . 22 RVC / 10/ 115 o (6. 127  SOLENGID ADDITIONAL PLC [/0 TG PERFORM CONTROL FUNCTIONS
35 X (@) ——— (o) 23 @ 34,72, CONTACTOR 73 36 | [ | CONTROL RELAY DESCRIBED IN SPECIFICATION DIVISION-13.
_ AC COIL NOTC
' e 74 o o o) o PUNER FAIL e & . 4] PLC DIGITAL INPUT AND OUTPUT EXPANSIONS SHALL
2'7A. _ 2. T : .
37 1M - R —0— 7 57 vax LOW WET - 5] PLC/SSRV CABINET AND AFC CABINET MODIFICATIONS
- | CONTROL 17 2 {R? ? WELL " LEVEL SHALL BE DETAILED ON 1-6.
F AN 400120 V.o 100VA. POWER 76 i
_1U2, T 180710 1oovh TRANSF ORMER LS 37 | 58 Y )i CONE VALVE 6] REMOVE EXISTING FLOAT CONTACT AND PROVIDE STANDBY
38 = X1 X2 Pl 71 §-— == O OST O = — O——, 18 3 W FAIL FLOAT CONTROLS INTERFACE CONTACT.
| | N~ 78 ; | 119 o 29 0 o CONE VALVE 7] PROVIDE JUMPER TO DISABLE RESET.
' | CR4A-1 38 0 OPEN
39 ¢ T ©74 POWER FAIL - ’ 8| TERMINATE RUNG 43 POWER FEED. PROVIDE NEW 120VAC
A . TIMER 19 ¢ —0 —0—{ |-0-O- @——103 IﬁgerEhTITERF CE 20 o 60 @ . gOggEgALVE _ CONNECTION AS SHOWN.
(D L4t POMER 80 LOW WET | Td FLOAT CONTROLS " | oL 9 PROVIDE VFD INTERLOCK FROM STANDBY FLOAT CONTROLS.
07 \PJ | RELAY WELL RESET 39 5 | VFD CALL SEQUENCE SHALL BE AS SHOWN, AND VFD PROGRAMMING
P " | 81 T ? 2 121 ¥ L. SHALL BE PROVIDED TO MAINTAIN A CONSTANT MAXIMUM PRE-SET
41 ——| POWER IND. T H 24 / SPEED. THE VARIABLE SPEED INPUT SIGNAL WILL NOT BE
- ~ | 82 = [T | [ pg NEW DIGITA UTILIZED [N THE STANDBY FLOAT CONTROL MODE.
-0 122 ' TeUT 06 ) “
2 : ) | 70\ QUTPUT MODULE AS " |
42 VFD—1 CONTROLS : 83 L 2av STATION PLC CONTROL LOGIC OESCRIBED ON DRAWING | A B I T -4
w J 24 > X2 [ 2 -6 2 .
| - 84 '
- — — — N ‘ SCALE
DEPARTMENT OF PUBLIC WORKS PREPARED BY : DES:  SEA NORTH LAUREL WASTEWATER -
HOWARD COUNTY, MARYLAND. S VFD-1 AND STATION PLC PUMPING STATION MAINTENANCE IMPROVEMENTS | swoun
| G 2 j CONTROL DIAGRAMS CONTRACT NO. 44-4l65
-gfcl;m Q/PUBLE{’:(:;;S‘/ Z/ /D‘i;E Whitman. Requardt and Associates. LLP. CHK: PG | . CAPITAL PROJECT NO. S-6189 SHEET
- B oo a5 AN |A%-BUILT | | | HOWARD COUNTY, MARYLAND 14 OF 17
410-235-3450 DATE:18/17/03 M5 no. REVISION DATE| 60@° SCALE MAP NO. 50 BLOCK NO. 18 :
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4-20 mA

| HOA

SPEED CONTROL 00X (AUTO STATUS)
REF.FROM PLC '-@-l ’_@|

6 6:5 o oL '
480V, - | |
3 PHASE > 0 A vep NIT o o~ X0~~~ P " [1] FOR ALL REMOTE 1/0 TO PLC. SEE DRAWING [-2.
S o 100 HP DRIVE o oY~ —[F— & THERMAL MOTOR WINDING | [2] PUMP MANUFACTURER TO COORDINATE SINGLE SERIES
SWITCH, 1-PER PHASE. SEE NOTE |2 || CRE-1 A oL CONNECTION OF THERMAL SWITCHES AT MOTOR OR
72.2.292%2%9%2°%9 = , Sl PROVIDE SEPARATE WIRING TO CONTROL CIRCUIT
L”J L”J '-{_I_Fl' 122 P"'@'“g (Q - : | a1 Q : ??I?F; HIGH-TEMP. RELAY, FOR EACH SWITCH (TSH-102). |
MCC CIRCUIT BREAKER | - u I A
RCR2  CR6-1 ISFCZI CRA-2 Tl | RESET A VOTOR HIGH-TENP. SEE STANDBY FLOAT CONTROLS ECD ON DRAWING 1-3.
RESET 23 4 iy O alo SEAL-IN RELAY CONTACTS ARE PROVIDED FOR NORMAL PUMP CALL RELAY
SPEED POT - ; 123135y SEQUENCE. AND  STATUS TO VFD TO RAMP PUMP TQ PRESET
e o - - LA - A ' FULL SPEED WITH LOCK-QUT OF VARIABLE CONTROL SIGNAL
P77 REMOVE PUMP CHECK 1 UNTIL RESET.
. ] sgvice INTERLOCKS 124 ¢ _ 0|0 @ O—4 RESET RELAY (VFD)
- | l [4] PUMP PERMISSIVES SHALL BE INTERLOCKED TQ PERMIT
| Vi-1 (VFD RUN) A | A ONLY TWO (2) PUMPS TO RUN AT ANY GIVEN TIME.
| 125 1 ] , PUMP RUN RELAY. PUMP-1  INTERLOCK PUMP-2 AND 3
| [ (131.133) PUMP-2  INTERLOCK PUMP-1 AND 3
100 120V . N , . A PUMP~3  INTERLOCK PUMP-1 AND 2
R J__ 126 : ETM |o— ELAPSED TIME METER el DS GTIONS: |
101 4 F$‘F?\ 4 POWER FAIL TIMER F1-1 VFO-FAULT & | A " POWP NO.3 5:8%3
i A (10-200 SECS.) (111) (27 . - , VFD FAULT RELAY, | ‘
e-stopd HOAA  grgpa Al RCR3 A | - (111,1284123,136) [6] PLC START INTERPOSING RELAY FROM DRAWING I-6:
o * ° - .@ | [ PUMD #2 CALL RELAY VED INTER LogK #PUMP-2 (CRS)
| | (103,111,120,121) 128 WITH 2e5eT *UNP=3 (CRI)
PC2-1 RCR1 SEE NOTE[3 \
103 &4+ | v~ 4
\ 129 o—y—o0 $ VFD FAULT INDICATION
J/F{-CIW A . PLC AUTG CONTROL WITH | LECEND
104 PUMP-1 PERMISSIVES :
1 | = STANDBY FLOAT CONTROL 130
| R2A [3] LOCKOUT |
;  STANDBY o | 3 - O LOCATED AT EXISTING MCC
105 « CONTROL | CRi- 42 PUMP RUN
v SELECTOR . 131 ¢ 4 g—R—9° 1 A LOCATED AT VFD
. N | b INDICATION _
! ON OFF O -—0 .
106 H-&—— STANDBY FLOAT CONTROL A LOCATED AT PLC PANEL
' 00X sFc2, STANDBY FLOAT | 132 B REMOTE MOUNTED
! CONTROL OVERRIDE ' | | - ‘
107 I CR7-2 | A PUMP. STOP ——  PANEL CONNECTIONS
00X [N AUTG TO PLC 133 ¢ +F o0 1 INDICATION | |
: _ S - 0 _ — —— REMOTE CONNECTIONS
108 ! 4 |
: > PLC HOA STATUS 3 TERMINALS: o
I
109 | CR5-2 RV |
\ : 135 ¢ i | _ A O 3 . _
| X00 IN'HAND TO PLC i ' - | - S | :;Aggf[]m;gz TEMP. 0 TERMINALS AT PLC
110 | . ® TERMINALS AT VFD
_ A
» CRE-3 VED RUN O  PANEL WIREWAY TERMINATIONS
T | - COMMAND RELAY
(112,113+137,138,VFD) ) 01 MOTOR TERMINATIONS
112 —
A — TPLL ReVNED PROM 9ERVICE COMPLETELY. VESIGN PERFIZMED N FIELD BY HowAgD:
13 VALVE OPEN TIMER: COUNTY AN INSTRUMENTATION SUB cONTRACTOR.. S EE ATTACHED Logic oN |
°Q :l-°—‘ (1-10 SECS.) (121) : | INGTRUMENTATION AS-BUILTS FOR DETAILS . LEVEL Tmusmﬂer&amwmﬂéﬁ
i1 HOA (00X) | CR8-4 VIRgsTLY TO VED %. 5 VARE PROGRAMMING PARTS ASWELL Aé EX lé'rwé,
114 ¢ I} olo— | 11 - c Tuzueo OVE VARD CoU
| | ‘ 136 AUTQ STATUS T0 PLC VED FAULT STATUS To PLC \. | ¥ RTO UOVARD COUNTY.
13 , o ' - -
NOTC RESET A | -
115 o . oo —
> CLOSES WHEN VALVE | iﬁ’é (K00} | | Rz~ . /N
ZSH~ 102/— IS FULLY OPEN ™ : i3 HAND STATUS TO PLC v VFD RUN COMMAND
116 $—@— — -0, 0~ —~® , _ _ INTERLOCK TO PLC
CLOSES WHEN VALVE _ : .
zsmozf [S FULLY cLoseD @ | RCR?
117 $—8-—-0,0-——8& ' ' ' - |
‘ o VFD RUN
CR2-1 : 138 _ TO Gl
118 ¢ 1 :
!
o CR3-2 :
- : mVARIABLE SPEED PUMP CONTROL DIAGRAM |
- - i e
120 & Peers Cizl e ! U (WASTEWATER PUMP NO. 2 SHOWN, TYPICAL FOR PUMP NO.3 OPERATIONS) [5] o A -_
| : - | !
1 | 4 S'BUH.T
PC2-4 NOTC | R
121 1 o ¢
°>f‘(SET @ 2-SECS.) l
: [ .
B - RESET ‘
/A | | - INTERLOCK -5
DEPARTMENT OF PUBLIC WORKS PREPARED BY : DES: SEA . SCALE
HOWAR’% '\(':OUNTY e A, e | NORTH LAUREL WASTEWATER “as
’ ORN:  SEA VED-2 AND 3 . - PUMPING STATION MAINTENANCE IMPROVEMENTS SHOWN
| A o — e | : ' TRACT NO. 44-4165 | :
Qo2 Mo 2lulot L z/ﬂ)/o¢ | : s - PUMP CONTROL DIAGRAMS CON R
GIRECTOR OF PUBLIC WORKS DATE EF, BUF msﬁd DATE g&' 'I'gnor&jr%?quordf ond Associatess LLP.| At " |CHK: PG | . " | : CAPITAL PROJECT NO. S-6189 1. SHEEY
. . ine St. . . 2
2-10.0¢ _ Baltimore. Md. 21231 e 117, A\ [AS-BUILT ~ | . HOWARD COUNTY, MARYLAND | s o 17
CHIEF, BUREAY OF UTILWES DATE CHIEF/UTILITY DESIGN DIVISION 410-235-3450 # 1071778350 wo. REVISION DATE| 608’ SCALE MAP NO. .98  BLOCK NO. 16 ' . o .
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EXISTING ANALOG :
EXISTING CABINETS WITH ~ A OUTPUT MODULE | NOTES: . |
MODIF ICATIONS SHOWN [T] | —
| T] DRILL HOLES IN CABINET DUURS T0 SUIT THE ADDITIONAL DEVICES
© 0©) Q/ @ a\ o | | | | SHOWN HEREIN.
- | | ] EX. VFD-1 SPEED
N . S | - SPEED | 7] PROVIDE NEW 120 VAC ELECTRICAL SERVICE AS SHOWN ON ELECTRICAL
=i J  DEVICE LEGEND | Oy T CONTROL | PROVIDE )
f. EX. PLC INTERFACE | | | PROVIDE POWER INDICATION/TIME DELAY AND LEAD/LAG SELECTION
0 2. EX. INDICATION LAMP | - | . FEATURES DESCRIBED [N CONTROL LOGIC DETAILS SHOHN ON DRAWINGS
| col 3. EX. PUSHBUTTON SYSTEM INTEGRATOR | - [-4 AND [-5.
; bl 4. EX. 3-POSITION SELECTOR SWITCH | o COORBINETE . | - | - | | | |
| I 5. EX. 2-POSITION SELECTOR SWITCH T CoNTROL @— o _. S - SEE NEW PLC DIGITAL DUTPUT (00) CRT AS SHOWN ON THIS SHEET "PLC
] 6. EX. AFC MANUAL SPEED PQT. | G AND . R NEW VFD-2 SPEED - — [/0 ADDITIONS". |
| — 7. NEW PUSH-TO-TEST LAMP | - PROCRAMING AN O, 0 CONTROL | | - |
N T 8. NEW 3-POSITION SELECTOR SWITCH - TERMINATIONS[g ] - NORMALLY CLOSED “OVERFLOW" CONTACT SHALL BE PROVIDED
Socetoioil - BY STANDBY FLOAT CONTROLS AS DETAILED ON DRAWING [-3.
CC1 CDJ S
2 2 AMEPLATE LEGEND | IF A SINGLE ANALOG SPEED CONTROL SIGNAL 1S UTILIZED. PROVIDE
[% [:% -_N N ® o | . & SIGNAL ISOLATORS AND POWER SUPPLIES TO SUIT CONNECTIONS.
: : NET ( | |
[ _2[: 32 ' I , i?E/EiEYNﬁB({EiIST%(I;S)”NG) | - ( o | ggmggﬂ SPEED COORDINATE VFD SPEED REFERENCE ANALOG -INPUTS.
i 3o k3 ﬁ 8 Eﬁﬂ?:} SQ‘F‘%E)&?Q‘;’&G’, o S | K L_g | EXISTING QEI STATUS COMMUNICATIONS:
| 2%!] 32 E. LOW WET VELL LEVEL (EXISTING) - o :gELPgEEE %E\zlElAND 3 RUN/STOP STATUS
= F. CONE VALVE FAIL (EXISTING) . - 1
. . _ /| G. LOW WET WELL RESET (EXISTING) _ ¥CONTRACTOR TGO INVESTIGATE TERMINATIONS AND COORDINATE
w ) ’ EXPAND TERMINAL O—t—— EX. PLC POWER CONNECTIONS WITH VFD NG.2 AND 3.
' ( 172 \7 [. CONE VALVE OPEN (EXISTING? AS REQUIRED - @ THE PLC SHALL BE-PROGRAMMED TO DETERMINE THE STANDBY STEP POSITION
u,Ao/ LAy Lzan/ J.  CONE VALVE CLOSED (EXISTING) © BASED ON THE LEAD AND LAG STEP SELECTORS.
< LAG LA K. AFC OPERATION H-0-A (EXISTING)
Laq Il L. PUMP-1 AFC/BYPASS SELECTION (NEW) LEGEND:
\\W__// M. PUMP-1 AFC SPEED POT (NEW) 24 VDC -
: N. AFC PUMP-1 POWER (NEW) ex. EOUIPMENT
0. LEAD STEP PUMP SELECTION 1-2-3 (NEW) | | °
P. LAG STEP PUMP SELECTION 1-2-3 (NEW) : B | —
S [|| 0. GENERAL ALARM (NEW) | _—
L . :I ;: /—,\fw"‘"‘mw Nfﬁﬁwﬁm‘ﬂw’”,* P— — NEW ANALOG OUTPUTS (AO) . ‘ _
: s . R - "] REMOVALS
PLL REMOVED FROM SERVICE COMPLETELY. DESIGN PEZFOEMED INFIELD -
| BY UowagD CoUNTY AND INSTRUMBNTATION 2LBCINTRZACTOR, S8 (X) CORRESPONDING PUMP
[ ATIACUED LOGIC ON INGTRUMENTATION AG- BUILTS Foz DETAILS LeVEL CONTROL RELAY (PUMP NUMBER)
T | TRANG MITTER COMMUNICATES DIRGTLY TO VFD'S SParE Vzaqmmmwc—f
PLC/SSRV CABINET AFC CABINET PARTS A% WELL 4% EXIZTING PLC TURNEDOVER TO HowARD COUNTY. 24 X2
| : a | | | | TSX-172-3428 - ~PLC 120 VAC CIRCUIT -
| o - DI _- CONNECTION
EX. NEMA-12 ENCLOSURES | . NEW TELEMECANI[QUE
. T _ | | N & I it _ | | NEW TELEMECANIOUE 0 (DEP635)
PLC/SSRV. v vveenes v T2%24 24" e N | P - — _ oy (TSXDMF3424) . | o | |
[ 72"x36"x24 . e e T T | n LAG STEP SELECTOR . co
| | | - /a\‘F‘: Y00 & ——-{— S o (cr7) VALVE FAILURE
e CABINET MODIFICATIONS DETALL ' 5 L o : ’ ~ oo
| | 1 ] | T0 O !
| - olo ©---& 0 LAG PUMP . | 1 O |
[-4 NO SCALE | o | OXO0 . T 1 SELECTOR | . . Ct
| - : | o WY | GENERAL ALARM
“olo (&) —— - (&> o | 1 P4 — ] INDICATION
o PUSH BUTTON TO CR8-4(2) o $ o
120 VAC cm CLEAR HIGH LEVEL ALARM - - & -——6& o | C?
5 e, olo ] DELETE EXISTING 3| vFD-2 FAULT ~
TR L e SR BUBBLER SYSTEM - | crR8-4(3) | o . (crs { PUMP-=2 START/STOP
HIGH LEVEL' 62" LEAD ___:L,A_c_-_ oo INTERRACE o R el . & ———— ° 2 ./ CONTROL RELAY
AR _ = : . N = @ .: EE .v'._ _ _ _ [] : . VED-3 FAULT |
Comewey ] R L | ° TEEAC A :
AR R SR e - | - N PUMP-3 START/STOP
R R R T S ' | o @ 1 CONTROL RELAY
WIeH LEVEL 80" e HIGH LEVEL > A 5 VFD-2 HOA 3
RiiE s i 24 S RELAY _ STATUS |
MR e - 6
' . ' ) 7
| MAINTAIN 120 VAC |
/| SERVICE. COORDINATE . | o @ —{ PUR FAILURE
3 120 VAC / FIELD CONDITIONS ) ———{o o VFD-3 HOA 4 ~ - |
| - . 8 STATUS | | -
| STANDBY FLOAT | |
GENERAL PUMP | [S]OVERFLOW suvP  CONTROL POWER | err-2e2 | - - | °
FAILURE ALARM— | -y ——— _ |
FAJLUE A L CR10 CRS L, AR FAL o ) STATION EAIL | | |1 () =3 ° PUMP-2 VALVE FAIL | |
- OSHodfo—f oo —odto PUSH TO =/ ALARM RELAY . o
' ' TEST ' . o : _ CR1-2(3) o
. | o | o +—| & ——— (- O | PUMP-3 VALVE FAIL 5
STATIUN FAIL . DRYWELL FLOGD | . ' C 10
coNTACT—\:A;} \-VALVE FAILURE[4] - = ' R o | | CR? | i | | | o
o Ty AR POWER FAILURE | - . | - - & -———-6 O | PUN NO.1 PLC
| R | | | STANDBY FLOAT CONTROLS | | |
i wm O R e - ? s
i oo | _ © INTERF ACE | | . | \ _
T | - ‘ ' | | PROVIDE END OF LINE . - S
12 VDC r | | NEW DIGITAL INPUTS (DI) TERMINATOR. TELEMCANIQUE - - | ey - |
——o0 - - | ] (TSX-17ACC10) ~ - NEW DIGITAL OUTPUTS (DO |
- . - : 7\ PLC 1/0 ADDTIONS DETAIL
/8 TELEMETRY MODIFICATIONS:DETAIL | - -/ N SCALE |
[~2 NO SCALE | o | Co | - - . ‘ -6
T i-zgg\,\._x!ﬁ!{h:'};;y.r,-,,’ : ] : .
. PREPARED BY : NS Y I O, DES: SEA o ) : : ' . SCALE
DE%@‘VRA%E%U%FTYPUMBA-F'@LVX%BKS | | NORTH LAUREL WASTEWATER o
Lo %f\— , Lol e o e | - STl\/II‘L\OT[l)OF[\IC EIT_I%I/\IT%I_EETNAII:LTSRY | POMPING STACBI(\)J#IRIXI@ ITNTNEONA4N4C€HEISI\%PROVEMENTS S
y 2 lole & ¥ _ B ;. < _ | | | | ﬂ IF| _ _
IRECTOR/OF PUBLIC WORKS ' DATE gg; +?G%hr%??ﬁgrg: and Associgtes. LLP. o ~{CHK: PG _ CAPITAL PROJECT NO. S 689 SHEET
s 3.10.04 Baltimore. Md. 21231 v oAt & Ag-BUILT . _ ' . ‘ HOWARD COUNTY, MARYLAND 16 OF
CNEF BUREAUNGF UTILITHS L 410-235-3430 ATEIBA7/03 e . |-~ REVISION T |oaTE| €00  SCALE MAP NO. 50 ___ BLOCK NO. 18 | ._ : -
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16#14-1" (14)———-—\\

! !
i ( \ ) | NOTES
! ( N . !
- N N 1 | PROVIDE 48-INCHES SLACK WIRE AT EACH END FOR AL SPARE'
| ; D g - ! © INSTRUMENTATION WIRES. LABEL AND COIL SPARE WIRE
, T | i TERMINATIONS AT RESPECTIVE JB QR CP. \
4 N 3 :
| - l 2 | SEE SYSTEM P& DIAGRAMS AND ECD DETAILS FOR CONTROL WIRE
, , IDENTIF ICATIONS |
8#14 (2)—rt ! - | | o
RIVER WATER LEVEL 3 ) ! 3 | CONDUIT CONTAINING #16 TPS (4-20mA) WIRE SHALL BE LOCATED
STGNAL : = _ \ , — 6-INCHES (MINIMUM) AWAY FROM CONDUIT CONTAINING POWER
- E [ CONTRACTOR COORDINATE | h——16#14-1"C (4) 1 CONDUCTORS AND CONDUIT CONTAINING #14 OR #12 POWER AND
£X. bl - - - DIGITAL SIGNAL WIRE.
EX. ANALOG S IGNALS : N __—"|  WIREWAY CONDUCTORS d—3me s (1) || 204141 (6) | | | | _
10 4 | ALL CONDUITS SHALL BE 3/4-INCH RIGID GALVANIZED STEEL (RGS) IN
I y (7] VD 3#16 TPS (1) 20#14-1"C_(6) 2 ' SIZE UNLESS OTHERWISE NOTED ON THE INSTRUMENT RISER DIAGRAMS.
I LIT-106 | 5 | SYSTEMS INTEGRATOR SHALL VERIFY ALL APPROVED EQUIPMENT
MANUF ACTURER'S I : £X. THERMOSTATS ] AND TERMINATIONS PRIOR TO INSTALLATION. THE SYSTEMS
CABLE (NO SPLICE) , y N, N | : , INTEGRATOR SHALL VERIFY ALL WIRE COUNTS AND INCLUDE SPARES
s __“\\% T a6 1rs AS SHOWN HEREIN AND ASSEMBLE INSTRUMENT RISERS FOR
! =TT ! CONSTRUCTION. ~THE RISERS SHALL BE SUBMITTED FOR APPROVAL
( ) , _ @ €€ E—E—=¢ , AS. A SHOP DRAWING. |
o 1#12 GRD. 6 | SYSTENS INTEGRATOR COORDINATE ANALOG SIGNAL CONDUIT |
| O ; QUANTITIES IN ACCORDANCE WITH MANUFACTURER,S
EXISTING | 814 (21— | MOD-1 | RECOMMENDAT [ ONS. | o
TELEMIRE | TS " S o | [T | MOTOR THERMAL OVERLOAD CONDUCTORS MAY BE INCLUDED WITH
e P 4#12 AND MAIN FEEDER., CONTRACTOR COORDINATE. |
o | - 2#12 GRD. 1 .
| S CONDUCTS | | [ | CONTRACTOR INVESTIGATE SENSOR LOCATION, CABLE TYPE AND
: C —Q 10 SULT J CABLE LENGTH TO TRANSMITTER. MODIFY CONDUIT ROUTING
! | THERMOSTATS . | A ' AROUND PROPOSED INTAKE BOX. AND PULL NEW WIRE FROM
: 8#14 (2)—4 - e - S ) jP' | INSTRUMENT TO TRANSMITTER.
_ s . 4 A ' '
10#14(2) : e 0 |
-_\\\% ! —t VFD-2 |
r : | | ,
i r 2#12 AND |
i e 1412 GRD.—} |
i ) 6#14(2) — | LEGEND
| 6#14 (2) | | o ~BC. © |
J | | A - QUANTITY OF CONDUCTORS
& , B - SIZE OF CONDUIT (LARGER THAN 3/4 INCH)
- . C - QUANTITY OF SPARE CONDUCTORS
LE-104 L SHH 201 I S— i INCLUDED IN TOTAL COUNT (ITEM =A)
| EX. ANALOG SIGNALS— ) ' ———— [NSTRUMENTS/CONDUITS
LSH/R-202 3 & | .—-— AREA/ROOM EXTENTS
1155-202 t < E\ VFD-3 A —— EXISTING FEATURES
: - _ | ; s ) 0, _ | _ v
S0l : L o112 AND. 214, (TYP. ]
[s-202] B 1#12 GRD. . |
. | 6#14 (2) '
| CONDUCTORS TO SUIT— |
, MOTOR CONNECTIONS | 7 I 1
i | -\\\\M : 0 1—— |
L J i -
; [ - | - 208#14-1"C (4) i | R
| ! | MANUFACTURER’S CABLE
| ) / | (NO SPLICES)
1 T L.C ; ] I 8
- 4812 AND 2#12 GND. ' *
o - / ) _\\\\_ L_EX. ANALOG SIGNALS I
: , | EXISTING LOCAL | ,
. o | '  CHART RECORDERS . | :
! [Tsk-103 TSH~102 PR ' . ) o ]
! _' ! ~EX. RIVER LEVEL
| — o - ; MEASUREMENT
: FIT=105 . 12414 (4) - _
N . , l i
| E | | | | I > |
- n | | CONTROL ROOM (NEMA 1) ! '
WET WELL (NEMA-7) P e 1‘- ---------------------- | SR e T et L T T r=rreer—rre e T -—; EXTERIOR (NEMA-4X)
| | i | | | L PUMP ROOM (NEMA 4) | |
| | 3 | 0 -
| | 6#14 (2)— | | 7_ | |
I | | | EX. INTERFACE Lomzgw. |
| | | | TO STATION PLC | 1#12 GRD. |
o | ZSH-103 | ZSH-102 b#14 (2) | . :
o L ¥ o : 75L-101 NOD-1 I
] | ! ZSL-103 ZSL-102 | - - |
| /J__T_,\L| /J__7_444' /J__W FlJ I
E \ /r_’ ' S N PUMP_NO. 1 | ,ww/\‘f/’\v’/\\/’\
= S~ =7 PUMP NO.3 ~— PUMP NO.2 ~—7 PUMP_NO.1 N S e e
E (1037 (1021 (101) !/;f"“”ﬂ“ R YA _ N
| VL REMOVED FROM S50V ICE COMPLETELY. O%tqrd VER PorMED INFIELD BY | ‘“‘»’
( HOWARD cOUNTY AND \NSTRUMENTATION SURCONTRACTOR. 56 ATTACHED Logic oN

PUMPING STATION INSTRUMENT RISER

) - INGTRUMENTATION A2 BUWTZ POR VETAILS LEVEL TRANSMITTER cOMMUNIcATES
DIgecTLY TO VEO'S, SPARE PROGEAMM NG raets A% WELL A% EX léleHé, pLC
TURNED wzﬁ 10 Uowvaeo oaw'rY

e,

S BUILT

NO SCALE S | | B 1 | § ‘
\ — - — _ pﬁ,} : -7
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