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APP.

REVISION

SHEET SHEET SHEET

SEQ No. Title SEQ No. Title SEQ No. Title E
(@]
GENERAL 44 E-33 PROPOSED OVERALL LIFT STATION ONE-LINE DIAGRAM 90 [-25 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - XVIII =
1 COVER SHEET 45 E-34 PROPOSED RAS POWER CENTER RAS PC1A/1B ONE-LINE DIAGRAM 91 [-26 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - XIX
2 G-01 INDEX SHEET 46 E-35 PROPOSED RAS POWER CENTER RAS PC1A/1B ELEVATION
3 G-02 GENERAL NOTES 47 E-36 PROPOSED RAS MCC-1A ONE-LINE DIAGRAM ARCHITECTURAL
4 G-03 GENERAL ABBREVIATIONS 48 E-37 PROPOSED RAS MCC-1A ONE-LINE ELEVATION 92 A-1 ELECTRICAL BUILDINGS LIFE SAFETY AND CODE REVIEW
49 E-38 PROPOSED RAS MCC-1B ONE-LINE DIAGRAM 93 A-2 ELECTRICAL BUILDINGS GENERAL NOTES AND SYMBOLS
CIVIL AND DEMOLITION 50 E-39 PROPOSED RAS MCC-1B ONE-LINE ELEVATION 94 A-3 ELECTRICAL BUILDING 1 PLANS
5 C-01 EXISTING SITE PLAN 51 E-40 TRANSFORMERS ENLARGED PLAN 95 A-4 ELECTRICAL BUILDING 1 EXTERIOR ELEVATIONS
6 C-02 NEW E1 BUILDING TOPOGRAPHIC SURVEY 52 E-41 TRANSFORMER TYPICAL DETAILS 96 A-5 ELECTRICAL BUILDING 2 PLANS
7 C-03 NEW E2 BUILDING TOPOGRAPHIC SURVEY 53 E-42 5MVA TRANSFORMER DETAILS 97 A-6 ELECTRICAL BUILDING 2 EXTERIOR ELEVATIONS
8 C-04 DEMOLITION SITE PLAN 54 E-43 PROPOSED RAS INTERFACE DIAGRAM 98 A-7 ELECTRICAL BUILDINGS WALL SECTIONS
9 C-05 PROPOSED SITE PLAN 55 E-44 PROPOSED TAS INTERFACE DIAGRAM 99 A-8 ELECTRICAL BUILDINGS DETAILS
10 C-06 DEMOLITION DETAILS | 56 E-45 PROPOSED WET WEATHER LIFT PUMPS INTERFACE DIAGRAM 100 A-9 ELECTRICAL BUILDINGS DOOR AND FRAME LEGEND
11 C-07 DEMOLITION DETAILS 1l 57 E-46 STANDARD DETAILS - |
58 E-47  STANDARD DETAILS - I HVAC
ELECTRICAL 59 E-48 STANDARD DETAILS - 1l 101 M-1 ELECTRICAL BUILDING NOTES, SYMBOLS, & ABB.
12 E-01 LEGENDS AND SYMBOLS - | 60 E-49 STANDARD DETAILS - IV 102 M-2 ELECTRICAL BUILDING FLOOR PLAN
13 E-02 LEGENDS AND SYMBOLS - I 61 E-50 STANDARD DETAILS - V 103 M-3 ELETRICAL BUILDING SCHEDULES AND DETAILS
14 E-03 ELECTRICAL GENERAL NOTES 62 E-51 STANDARD DETAILS - VI 104 M-4 ELECTRICAL BUILDING 2 NOTES, SYMBOLS, & ABB.
15 E-04 EXISTING DEMO OVERALL SITE PLAN 63 E-52 STANDARD DETAILS - VI 105 M-5 ELECTRICAL BUILDING 2 FLOOR PLAN
16 E-05 EXISTING DEMO ENLARGED SITE PLAN BLDG. E-1 64 E-53 STANDARD DETAILS - VI 106 M-6 ELETRICAL BUILDING 2 SCHEDULES AND DETAILS
17 E-06 EXISTING DEMO ENLARGED SITE PLAN BLDG. E-2 65 E-54 STANDARD DETAILS - IX
18 E-07 EXISTING DEMO ENLARGED SITE PLAN BLDG. E-3 STANDARD DETAILS
19 E-08  EXISTING DEMO ENLARGED SITE PLAN LIFT STATION INSTRUMENTATION 107 SD-01  CONSTRUCTION SIGN
20 E-09 EXISTING DEMO OVERALL ONE-LINE DIAGRAM 66 1-01 INSTRUMENATION LEGENDS & SYMBOLS - | 108 SD-02 PAVEMENT REPAIR DETAIL FOR STREET CUTS
21 E-10 EXISTING DEMO OVERALL LIFT STATION ONE-LINE DIAGRAM 67 1-02 INSTRUMENATION LEGENDS & SYMBOLS - li 109 SD-03 SIDEWALK EXPANSION AND CONSTRUCTION JOINT DETAILS
22 E-11 EXISTING DEMO MCC-1 ONE-LINE DIAGRAM 68 1-03 EXISTING PLANT NETWORK DIAGRAM 110 SD-04  STREET CUT FOR CONCRETE PAVMENT REPLACEMENT
23 E-12 EXISTING DEMO MCC-2 ONE-LINE DIAGRAM 69 1-04 PROPOSED PLANT NETWORK DIAGRAM 111 SD-05 STORM WATER POLLUTION PREVENTION DETAILS
24 E-13 EXISTING DEMO MCC-3 ONE-LINE DIAGRAM 70 1-05 HEADWORKS/RAS (RTU283B) EQUIPMENT LAYOUT AND SCHEDULE
25 E-14 EXISTING DEMO MCC-4 ONE-LINE DIAGRAM 71 [-06 HEADWORKS/RAS (RTU283B) EQUIPMENT LAYOUT - |
26 E-15 PROPOSED OVERALL SITE PLAN 72 [-07 HEADWORKS/RAS (RTU283B) EQUIPMENT LAYOUT - II
27 E-16 PROPOSED ELECTRICAL POWER PLAN BLDG. E-1 73 [-08 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - |
28 E-17 PROPOSED ELECTRICAL GROUNDING PLAN BLDG. E-1 74 [-09 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - ||
29 E-18 PROPOSED ELECTRICAL LIGHTING PLAN BLDG. E-1 75 [-10 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - 11|
30 E-19 PROPOSED ELECTRICAL POWER PLAN BLDG. E-2 76 I-11 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - IV
31 E-20 PROPOSED ELECTRICAL GROUNDING PLAN BLDG. E-2 77 [-12 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM -V |'-. g:“IECEEOSLEs
32 E-21  PROPOSED ELECTRICAL LIGHTING PLAN BLDG-E-2 78 -13 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - VI 10497 Toun and Counry Way Suie 50 T:gzcza;fgxigf;'z?
33 E-22 PROPOSED ELECTRICAL ENLARGED SITE PLAN LIFT STATION 79 I-14 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - VII Phone - (713) 600-6800 O b aoN M Bk e e
34 E-23 PROPOSED ELECTRICAL ENLARGED SITE PLAN BLDG. E-3 80 [-15 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - VIII b i lrecse.com ﬁEéAﬁoNTofg?ésagﬁsEoopﬁf?’éﬁﬁ%l/ﬁ%ﬁ
35 E-24 PROPOSED OVERALL ONE-LINE DIAGRAM - | 81 [-16 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - IX SURVEYED BY: e
36 E-25 PROPOSED OVERALL ONE-LINE DIAGRAM - II 82 1-17 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - X FB NO. P-
37 E-26  SWITCH SGR-1A & 1-B ONE-LINE DIAGRAM 83 -18 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - XI C I TY O F H O U S T O N
38 g7 199 MEDIUMVOLTAGE SWITCHGEAR BLR PCIA & PCIB ONE-LINE 84 -19  HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - XIl HOUSTON PUBLIC WORKS
39 E-28 SWITCHGEAR BLR PC1A & PC1B ONE-LINE DIAGRAM II 85 1-20 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - XIl| ELECSTMSISCASLOIL#\/ITF"_'RC\)NVVQAPENTS
40 E-29 MEDIUM VOLTAGE SWITCHGEAR BLR PC1A/PC1B ELEVATION 86 -21 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - XIV
41 E-30 RELAY DEVICE DIAGRAM 87 [-22 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - XV GENERAL
42 E-31 POWER PANEL PP-BLR ONE-LINE DIAGRAM 88 1-23 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM - XVI INDEX SHEET
43 E-32 SWITCH SGR-2A & SGR-2B ONE-LINE DIAGRAM 89 1-24 HEADWORKS/RAS (RTU283B) CONTROL WIRING DIAGRAM -XVII
WBS NUMBER FOR CITY OF HOUSTON USE ONLY
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DRAWING SCALE
NOT TO SCALE
CITY OF HOUSTON PM
SHAHIDUR RAHMAN, PE
G-1 SHEET NO. 2 OF 111




10/30/2025 2:48 PM

PLOTTED:

FILE PATH: C:\Users\08764\DC\ACCDocs\Freese And Nichols\Sims South WWTP Improvements\Project Files\03_Design Files\WW\GN—HOU-NOTPROT.c8&YLE: COH.ctb

GENERAL CONSTRUCTION NOTES:

10.

11.

12.

13.

14.

15.

16.

17.

CONSTRUCT WASTEWATER COLLECTION SYSTEMS, WATER LINES, STORM DRAINAGE AND STREET
PAVING IN ACCORDANCE WITH THE LATEST EDITION OF THE PUBLICATIONS STANDARD
CONSTRUCTION SPECIFICATIONS FOR WASTEWATER COLLECTION SYSTEMS, WATER LINES, STORM
DRAINAGE, STREET PAVING, AND STANDARD CONSTRUCTION DETAILS FOR WASTEWATER

COLLECTION SYSTEMS, WATER LINES, STORM DRAINAGE, AND STREET PAVING PUBLISHED BY THE
CITY OF HOUSTON, DEPARTMENT OF PUBLIC WORKS AND ENGINEERING.

THE GEOTECHNICAL INVESTIGATION FOR THIS PROJECT WAS CONDUCTED IN ACCORDANCE WITH
CHAPTER 11 OF THE LATEST EDITION OF THE PUBLICATION INFRASTRUCTURE DESIGN MANUAL,
PUBLISHED BY THE CITY OF HOUSTON, DEPARTMENT OF THE PUBLIC WORKS AND ENGINEERING.
SOILS REPORT WAS PREPARED BY GEOTECH ENGINEERING AND TESTING REPORT NO. 15-937E,
DATED APRIL 2016.

UTILITIES PRESENTED ON THESE DRAWINGS ARE SHOWN BASED ON THE BEST AVAILABLE
INFORMATION. CONTRACTOR SHALL VERIFY THE EXACT LOCATIONS IN THE FIELD PRIOR TO
COMMENCING CONSTRUCTION. CONTRACTOR SHALL NOTIFY TEXAS ONE CALL AT
713-223-4567/1-800-245-4545 AND LONE STAR ONE CALL AT 1-800-669-8344 AT LEAST 48 HOURS
BEFORE PROCEEDING WITH ANY EXCAVATION.

CONTRACTOR SHALL BE RESPONSIBLE FOR DAMAGES TO EXISTING WATER, WASTEWATER, STORM
WATER LINES AND TRAFFIC CONTROL DEVICES. DAMAGES SHALL BE REPAIRED IN ACCORDANCE
WITH THE CITY OF HOUSTON, DEPARTMENT OF PUBLIC WORKS AND ENGINEERING'S STANDARD
CONSTRUCTION SPECIFICATIONS FOR WASTEWATER COLLECTION SYSTEMS, WATER LINES, STORM

DRAINAGE, AND STREET PAVING AND STANDARD CONSTRUCTION DETAILS FOR WASTEWATER

COLLECTION SYSTEMS, WATER LINES, STORM DRAINAGE, AND STREET PAVING, REFERENCED ABOVE

AT NO ADDITIONAL COST.

CONTRACTOR SHALL NOTIFY THE OFFICE OF THE CITY ENGINEER, DEPARTMENT OF PUBLIC WORKS
AND ENGINEERING VIA FAX AT 832-395-4424 (FAX) FOR INSPECTION AT LEAST 48 HOURS PRIOR TO
COMMENCING CONSTRUCTION.

ADEQUATE DRAINAGE SHALL BE MAINTAINED AT ALL TIMES DURING CONSTRUCTION AND ANY
DRAINAGE DITCH OR STRUCTURE DISTURBED DURING CONSTRUCTION SHALL BE RESTORED TO
EXISTING CONDITIONS OR BETTER.

CONTRACTOR SHALL TAKE NECESSARY PRECAUTIONS TO PROTECT ROOT SYSTEMS OF SHRUBS,
PLANT AND TREES ALONG THE AREA OF EXCAVATION.

CONTRACTOR SHALL COMPLY WITH LATEST EDITION OF OSHA REGULATIONS AND THE STATE OF
TEXAS LAWS CONCERNING EXCAVATION.

CONTRACTOR SHALL MAINTAIN A SET OF REDLINE DRAWINGS RECORDING AS-BUILT CONDITIONS
DURING CONSTRUCTION. THESE REDLINE MARKED UP DRAWINGS WILL BE SUBMITTED TO THE
DESIGN CONSULTANT WHO WILL MAKE THE CHANGES ON THE ORIGINAL TRACINGS, LABELING EACH
SHEET IN THE SET AS “RECORD DRAWINGS”, AND RETURNING SAME TO THE CITY ENGINEER.

CONTRACTOR MUST REFER TO THE CITY OF HOUSTON STANDARD DETAIL DRAWINGS INCLUDED IN
THE CITY OF HOUSTON'S "STANDARD CONSTRUCTION DETAILS FOR WASTEWATER COLLECTION
SYSTEMS, WATER LINES, STORM DRAINAGE, AND STREET PAVING" DATED JULY, 2012, FOR ANY
OTHER DETAILS NOT INCLUDED IN THE CONSTRUCTION DRAWINGS.

UNDERGROUND INFORMATION IS TAKEN FROM AS-BUILT DRAWINGS BY BERNARD JOHNSON
ENGINEERS, INC. DATED 1967, DANNENBAUM ENGINEERING CORPORATION DATED 1976, CHAS. R.
HAILE ASSOCIATES, INC. DATED 1987, AND WSBC CIVIL ENGINEERS, INC. DATED 1993. PIPE AND
FACILITY DELINEATION IS BASED ON ENGINEER'S INTERPRETATION OF THIS DATA.

CONTRACTOR SHALL REMOVE AND DISPOSE OF SOILS, DEBRIS, SALVAGED MATERIAL AND ITEMS
IDENTIFIED TO BE REMOVED IN THE DRAWINGS AND/OR SPECIFICATIONS OFF THE CITY PROPERTY,
AT A STATE APPROVED DISPOSAL FACILITY, EMPLOYING CONTRACTOR TRUCKS AT NO ADDITIONAL
COST TO CITY OF HOUSTON.

EXISTING UTILITY INFORMATION SHOWN IS NOT GUARANTEED TO BE ACCURATE AND ALL
INCLUSIVE. ALL EXISTING UTILITY LOCATIONS ARE APPROXIMATE AND SHOULD BE VERIFIED BY THE
CONTRACTOR IN ADVANCE OF HIS CONSTRUCTION. ANY CONFLICT OR DISCREPANCY DISCOVERED
MUST BE IMMEDIATELY BROUGHT TO THE ENGINEER'S ATTENTION.

CONTRACTOR IS CAUTIONED THAT THIS IS AN OPERATING WASTEWATER TREATMENT PLANT AND
THE CONTRACTOR MUST TAKE ALL PRECAUTIONS REQUIRED TO ENSURE THE OPERABILITY OF THE
PLANT INCLUDING, BUT NOT LIMITED TO, COORDINATING THE CONTINUOUS OPERATION OF THE
FACILITY WITH THE CITY ENGINEER.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR SAFEGUARDING AND PROTECTING ALL MATERIAL
AND EQUIPMENT STORED ON THE JOB SITE. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE
STORAGE OF MATERIALS IN A SAFE AND WORKMANLIKE MANNER TO PREVENT INJURIES, DURING
AND AFTER WORKING HOURS, UNTIL PROJECT COMPLETION AND CITY ACCEPTANCE.

THE LOADING AND UNLOADING OF ALL PIPE, VALVES, HYDRANTS, MANHOLES AND OTHER
ACCESSORIES SHALL BE IN ACCORDANCE WITH THE MANUFACTURERS' RECOMMENDED PRACTICES
AND SHALL AT ALL TIMES BE PERFORMED WITH CARE TO AVOID ANY DAMAGE TO THE MATERIAL.
THE CONTRACTOR SHALL LOCATE AND PROVIDE THE NECESSARY STORAGE AREAS FOR THE
MATERIALS AND EQUIPMENT.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE SHIPPING AND STORING OF ALL MATERIALS. IT
SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO EXAMINE SUCH MATERIAL AT THE POINT OF
DELIVERY AND TO REJECT ALL DEFECTIVE MATERIAL. ANY DEFECTIVE MATERIAL INCORPORATED
INTO THE WORK SHALL BE REMOVED AND REPLACED AT THE CONTRACTOR'S EXPENSE. THERE SHALL
BE NO PAYMENT MADE FOR STORED MATERIAL.

18.

19.

20.

21.

22.

SURFACE RESTORATION: AT THE END OF ALL CONSTRUCTION PROJECTS, THE CONTRACTOR SHALL
RESTORE THE EXISTING FACILITIES, I.E., THE PROPERTY, EQUAL TO OR BETTER THAN EXISTING SITE
CONDITIONS PRIOR TO CONSTRUCTION.

CONTRACTOR SHALL REMOVE ALL TRASH, EXCESS MATERIAL DEBRIS, ETC. FROM THE SITE UPON
COMPLETION OF PROJECT PRIOR TO INSPECTION AND APPROVAL BY THE CITY AND APPROVING
AGENCIES.

THE CONTRACTOR ON BEHALF OF THE CITY IS TO OBTAIN ALL APPLICABLE AND REQUIRED PERMITS
PRIOR TO STARTING CONSTRUCTION.

ALL WORK SHALL BE COMPLETED TO THE SATISFACTION OF THE CITY ENGINEER.

ALL UNDERGROUND PRESSURE PIPING TO BE RESTRAINED JOINT.

SANITARY NOTES:

10.

11.

12.

13.

ALL SEWERS SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE CITY OF HOUSTON'S "STANDARD
CONSTRUCTION SPECIFICATION FOR WASTEWATER COLLECTION SYSTEMS, WATER LINES, STORM
DRAINAGE, STREET PAVING, AND TRAFFIC" AND ALL CURRENT AMENDMENTS THERETO AND BE
SUBJECT TO A STANDARD EXFILTRATION TEST. TESTS ARE TO BE PERFORMED ON THE TOTAL
FOOTAGE OF SEWER LINE INCLUDED IN THE PROJECT. REQUIREMENTS OF TEXAS ADMINISTRATIVE
CODE, TITLE 30 CHAPTER 317, "DESIGN CRITERIA FOR SEWERAGE SYSTEMS" SHALL GOVERN WHERE
CONFLICTS EXIST EXCEPT WHERE CITY REQUIREMENTS ARE OF HIGHER STANDARDS.

ALL MANHOLES ARE TO BE PER CITY OF HOUSTON DRAWING NUMBERS 02082-01, 02082-02,
02082N-02, 02082-03, AND 02082N-03 UNLESS OTHERWISE NOTED. USE 2010 VERSION AS
APPLICABLE.

SANITARY SEWERS MANHOLES WILL HAVE BEDDING AND BACKFILL PER CITY OF HOUSTON DRAWING
NO. 02317-08 UNLESS OTHERWISE NOTED.

SANITARY SEWER PIPE 6" AND SMALLER SHALL BE SCHEDULE 40 PVC. SANITARY SEWER PIPE 8" AND
LARGER SHALL BE SDR-26 PVC.

ALL SDR-26 PVC PIPE SHALL MEET ASTM SPECIFICATION D3034 AND USE "FULL BODIED" SDR-26 PVC
FITTINGS WITH APPROPRIATE ADAPTERS AND SHALL HAVE A CELL CLASSIFICATION OF 12364-B AS
DEFINED IN ASTM D-1784 AND SHALL HAVE DIP SIZE OD AND RUBBER GASKET BELL-AND-SPIGOT
TYPE JOINT ENDS, UNLESS OTHERWISE NOTED.

AWWA C-900 DR-18 PVC PIPE USES EITHER AWWA C900 DR-18 PVC FITTINGS OR DIP FITTINGS.

ALL SANITARY SEWER LINES UNDER PROPOSED OR FUTURE PAVEMENT AND TO A POINT ONE (1)
FOOT BACK OF ALL PROPOSED OR FUTURE CURBS SHALL HAVE BEDDING PER CITY OF HOUSTON
DRAWING NUMBERS 02317-01, 02317-02, OR 02317-03 AS APPLICABLE, WITH 1 A SACK CEMENT/CY
STABILIZED SAND BACKFILL UP TO THE BOTTOM OF THE PAVEMENT SUBGRADE. 100 PSI
PERFORMANCE RESULTS ARE STILL REQUIRED.

ALL SANITARY SEWERS CROSSING WATER LINES WITH A CLEARANCE BETWEEN 12 INCHES AND 9
FEET SHALL HAVE A MINIMUM OF ONE. 18' JOINT OF 150 PSI DUCTILE IRON OR (GREEN) €900 PVC
PIPE MEETING ASTM SPECIFICATION D2241 CENTERED ON WATER LINE. WHEN WATER LINE IS
BELOW SANITARY SEWER PROVIDE MINIMUM 2 FOOT SEPARATION.

CONTRACTOR SHALL PROVIDE FOR A MINIMUM HORIZONTAL CLEARANCE OF 9' FEET BETWEEN
WATER LINES AND SANITARY SEWER MANHOLES AND LINES.

SANITARY SEWER MANHOLE RIMS OUTSIDE -OF PROPOSED PAVING WILL BE SET 3" - 6" ABOVE THE
SURROUNDING LEVEL FINISHED GRADE AFTER PAVING WITH SLOPED BACKFILL ADDED FOR STORM
WATER DRAINAGE AWAY FROM MANHOLE RIM.

IN WET STABLE TRENCH AREAS USE BEDDING PER CITY OF HOUSTON DRAWING NUMBER 02317-02
(2002).

DEFLECTION TEST: DEFLECTION TESTS SHALL BE PERFORMED ON ALL FLEXIBLE AND SEMI-RIGID
SEWER PIPE. THE TEST SHALL BE CONDUCTED AFTER THE FINAL BACKFILL HAS BEEN IN PLACE AT
LEAST 30 DAYS. NO PIPE SHALL EXCEED A DEFLECTION OF 5% IF THE DEFLECTION TEST IS TO BE RUN
USING A RIGID MANDREL, IT SHALL HAVE A DIAMETER EQUAL TO 95% OF THE INSIDE DIAMETER OF
THE PIPE. THE TEST SHALL BE PERFORMED AS PER 30 TAC 317.2 LATEST AMENDMENT AND
WITHOUT MECHANICAL PULLING DEVICES. NO BALL-TYPE MANDRELS ALLOWED.

INFILTRATION, EXFILTRATION OR LOW-PRESSURE AIR TEST: EITHER OF THE FOLLOWING TESTS SHALL
BE PERFORMED AS PER TAC, TITLE 30 317.2 WITHIN THE SPECIFIED TOLERANCES ON ALL GRAVITY
SEWERS.

A. INFILTRATION OR EXFILTRATION TEST: TOTAL LEAKAGE AS DETERMINED BY A HYDROSTATIC
HEAD TEST SHALL NOT EXCEED 50 GALLONS PER INCH DIAMETER PER MILE OF PIPE PER 24
HOURS AT A MINIMUM TEST HEAD OF TWO (2) FEET.

B. LOW-PRESSURE AIR TEST: PERFORM TEST ACCORDING TO UNI-B-6-90 OR OTHER
APPROPRIATE PROCEDURES. FOR SECTIONS OF PIPE LESS THAN 36" (INCH) AVERAGE INSIDE
DIAMETER, THE MINIMUM ALLOWABLE TIME FOR PRESSURE DROP FROM 3.5 P.S.1.G. TO 2.5
P.S.1.G. SHALL BE AS FOLLOWS:

6" 340 SECONDS OR 0.855(L) FOR TEST LENGTHS GREATER THAN 398’
8" 454 SECONDS OR 1.520(L) FOR TEST LENGTHS GREATER THAN 298"
10" 567 SECONDS OR 2.374(L) FOR TEST LENGTHS GREATER THAN 239"
15" 850 SECONDS OR 5.342(L) FOR TEST LENGTHS GREATER .THAN 159"
18" 1020 SECONDS OR 7:693(L) FOR TEST LENGTHS GREATER THAN 133'
WHERE L =LENGTH OF LINE OF SAME PIPE SIZE IN FEET.

14. FOR SANITARY MANHOLES (MN) RIMS SET INSIDE OF OR @ CURB & GUTTER PAVEMENT AND/OR

BELOW T.C., MH RIMS WILL BE SET FLUSHED WITH AN ABUTTING/CONTAINING PAVED SURFACE.
THE (VALCUN, NEENAH OR EQUAL) HEAVY DUTY BOLTED SOLID MH COVER WILL BE PROPERLY (AND
SECURELY) ATTACHED AND SEALED TO ITS COMPATIBLE GASKETED FRAME BY USING BOTH: A
NEOPRENE GASKET: AND (AT LEAST) 4 COUNTERSUNK HEX-HEAD COARSE THREADED W-13 UNC
STAINLESS STEEL BOLTS. THE HEAVY DUTY FRAME MH COVER WILL BE SOLID (NO AIR HOLES). SAID
FRAME SHALL BE BOTH EMBEDDED INTO THE MH'S TOP ALSO SECURELY ANCHORED TO THE
UNDERLYING MH STRUCTURE WITH: EITHER SECURELY ATTACHED EMBEDDED ANCHOR BOLTS; OR
THE CONCRETE MH'S EXPOSED REBARS WELDED TO THE FRAME: OR OTHER EQUALLY SECURED
METHODS TO PREVENT MH COVER/FRAME BLOW-OFFS/EJECTIONS.

STORM WATER NOTES:

1.

EXISTING ROADSIDE DITCHES AND HCFCD DITCHES SHALL BE RESTORED TO THEIR ORIGINAL
CONDITION BY THE CONTRACTOR IF DISTURBED DURING CONSTRUCTION.

STANDARD HCFCD NOTES FOR CONSTRUCTION

DRAWINGS:

10.

NOTIFY THE HARRIS COUNTY FLOOD CONTROL DISTRICT, PROPERTY MANAGEMENT DEPARTMENT IN
WRITING AT LEAST 48 HOURS PRIOR TO CONSTRUCTION. SUBMIT THE HCFCD 48 HOUR
PRE-CONSTRUCTION NOTIFICATION FORM AND A COPY OF THE APPROVED CONSTRUCTION
DRAWINGS TO HCFCD, 9900 NORTHWEST FREEWAY, HOUSTON, TEXAS 77092, ATTN: PROPERTY
MANAGEMENT DEPT.

ENGINEER SHALL SUBMIT CERTIFICATION LETTER AND RECORD DRAWINGS TO THE HARRIS COUNTY
FLOOD CONTROL DISTRICT, PROPERTY MANAGEMENT DEPARTMENT, REQUESTING INSPECTION OF
ITEMS CONSTRUCTED IN HARRIS COUNTY FLOOD CONTROL DISTRICT RIGHT-OF-WAY. PRIOR TO
REQUESTING INSPECTION, THE DRAINING RIGHT-OF-WAY AND/OR EASEMENTS SHALL BE STAKED
AND FLAGGED.

PROTECT, MAINTAIN, AND RESTORE EXISTING BACKSLOPE DRAINAGE SYSTEMS.

BACKSLOPE SWALE AND INTERCEPTOR STRUCTURE ELEVATIONS AND LOCATIONS SHOWN ON PLANS
ARE APPROXIMATE. FINAL ELEVATIONS AND LOCATIONS SHALL BE FIELD VERIFIED BY THE ENGINEER
PRIOR TO INSTALLATION.

ESTABLISH TURF GRASS ON ALL DISTURBED AREAS WITHIN THE CHANNEL OR DETENTION
RIGHT-OF-WAY, EXCEPT THE CHANNEL BOTTOM AND WHERE STRUCTURAL EROSION MEASURES ARE
USED. MINIMUM ACCEPTANCE CRITERIA ARE 75% COVERAGE OF LIVE BERMUDA GRASS AND NO
EROSION OR RILLS DEEPER THAN 4".

BACKFILL IN ACCORDANCE WITH THE HARRIS COUNTY FLOOD CONTROL DISTRICT STANDARD
SPECIFICATION, SECTION 02315 - EXCAVATING AND BACKFILLING, OR EQUIVALENT.

EXCAVATE CHANNEL FLOWLINE TO DESIGN ELEVATION AS SHOWN ON PLANS AND DOWNSTREAM
AS NECESSARY, TO ENSURE NO WATER IN STORM SEWER DURING "DRY" CONDITIONS.

MAINTAIN FLOW IN CHANNEL DURING CONSTRUCTION AND RESTORE CHANNEL TO ORIGINAL
CONDITION.

REMOVE ALL EXCAVATED MATERIAL FROM THE HARRIS COUNTY FLOOD CONTROL DISTRICT OR
DRAINAGE RIGHT-OF-WAY. NO FILL IS TO BE PLACED WITHIN A DESIGNATED FLOOD PLAIN AREA
WITHOUT FIRST OBTAINING A FILL PERMIT FROM THE APPROPRIATE JURISDICTION AUTHORITY.

OBTAIN AND COMPLY WITH ALL APPLICABLE CITY, COUNTY, STATE, AND FEDERAL PERMITS AND
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j L RAILWAY TRACKS //
/ < / WBS NUMBER FOR CITY OF HOUSTON USE ONLY

IMPERVIOUS COVER AND DETENTION SUMMARY R-000265-0146-3
IMPERVIOUS COVER ADDED (AP) 4,850  SF
PROPOSED SITE PLAN IMPERVIOUS COVER REMOVED (AE) -12,843  SF DRAWING SCALE
SCALE: 1" = 100 NET CHANGE IN IMPERVIOUS COVER 7,993  SF 1" = 100’
DETENTION REQUIREMENTS FOE TRACT > 20 ACRES (RD) 0.75  AC-FT/AC CITY OF HOUSTON PM
DETENTION REQUIRED (AP X RD) - (AE x 0.4 AC-FT/AC) -1,499.70  CF SHAHIDUR RARMAN, PE
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APP.

GENERAL NOTES:

1. PHOTOS PROVIDED FOR GENERAL VISUAL
REPRESENTATION OF PROCESSES AND
EQUIPMENT. CONTRACTOR SHALL FIELD VERIFY
SITE CONDITIONS.

REVISION

72 Ll 77 77

A' %”'A”-"Mﬂ'luﬁuv »

¢

Lﬁﬁﬁﬁ A A i i
4 AT T
T
2. REFER TO SECTION 02221 REMOVING EXISTING
PAVEMENTS, STRUCTURES, WOOD AND

DEMOLITION DEBRIS FOR REQUIREMENTS FOR

DATE

WASTE MATERIAL DISPOSAL.

NO.

3. NOTIFY THE CITY 48 HOURS PRIOR TO
DEMOLITION IN ORDER TO COORDINATE THE
REMOVAL OF ANY ITEMS THE CITY WISHES TO
CLAIM AS SALVAGE.

4. CITY TO HAVE THE RIGHT OF FIRST REFUSAL.
DELIVER SALVAGE ITEMS TO CITY FACILITY WITHIN
CITY LIMITS. OTHER ITEMS TO BE DISPOSED OF BY
THE CONTRACTOR AT THE EXPENSE OF THE
CONTRACTOR.

5. CONTRACTOR SHALL SECURE PERMIT AND NOTIFY
THE TEXAS DEPARTMENT OF HEALTH IN
ACCORDANCE WITH TEXAS ADMINISTRATIVE
CODE TITLE 25, CHAPTER 295 NO LESS THAN 10
WORKING DAYS PRIOR TO THE DEMOLITION OF
ANY FACILITY.

/ 1\ NORTHERN STEEL AWNING, WEST SIDE / 2\ NORTHERN STEEL AWNING, NORTH SIDE 73\ NORTHERN STEEL AWNING, EAST SIDE

VD-0 NOT TO SCALE VD-0 NOT TO SCALE VD-0 NOT TO SCALE

7

|'.I FREESE
BN :NICHOLS

10497 Town and Country Way, Suite 500 NOT FOR CONSTRUCTION

Houston, Texas 77024 THIS DOCUMENT IS RELEASED FOR THE
i i PURPOSE OF INTERIM REVIEW UNDER THE
woge (713]2 600-6800 AUTHORITY OF: SHELDON M. BUCK P.E.
€b - www.Ireese.com TEXAS NO: 93693  ON DATE: 10/27/2025
IT IS NOT TO BE USED FOR CONSTRUCTION,
BIDDING OR PERMIT PURPOSES.

SURVEYED BY:
FB NO. P-

CITY OF HOUSTON

HOUSTON PUBLIC WORKS

SIMS SOUTH WWTP
ELECTRICAL IMPROVEMENTS

CIVIL
STEEL AWNING
DEMOLITION DETAILS |

/2 NORTHERN STEEL AWNING, NORTH SIDE /" 5\ NORTHERN STEEL AWNING, WEST SIDE / 6\ NORTHERN STEEL AWNING, NORTHEAST SIDE WBS NUMBER FOR CITY OF HOUSTON USE ONLY

VD-0 NOT TO SCALE VD-0 NOT TO SCALE VD-0 NOT TO SCALE R-000265-0146-3

DRAWING SCALE

CITy OF HOUSTON PM
SHAHIDUR RAHMAN, PE
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N s
7 SOUTHERN STEEL AWNING, NORTH SIDE 8 SOUTHERN STEEL AWNING, NORTHEAST SIDE fg\ SOUTHERN STEEL AWNING, EAST SIDE
VD-0 NOT TO SCALE VD-0 NOT TO SCALE VD-0 NOT TO SCALE
:' et A L TT T S S A,
V7 A7 77 775
P WP
IR niGioLs
Ed

10497 Town and Country Way, Suite 500 NOT FOR CONSTRUCTION

Houston, Texas 77024 THIS DOCUMENT IS RELEASED FOR THE

Phone - (713) 600-6800 PURPOSE OF INTERIM REVIEW UNDER THE

web - w freese.com s

IT IS NOT TO BE USED FOR CONSTRUCTION,
BIDDING OR PERMIT PURPOSES.
SURVEYED BY:
FB NO. P-

HOUSTON PUBLIC WORKS

SIMS SOUTH WWTP
ELECTRICAL IMPROVEMENTS

CIVIL
STEEL AWNING
DEMOLITION DETAILS I

WBS NUMBER FOR CITY OF HOUSTON USE ONLY

R-000265-0146-3

/10 SOUTHERN STEEL AWNING, EAST SIDE / 11\ SOUTHERN STEEL AWNING, EAST SIDE DRAWING SCALE
VD-01/ NOT TO SCALE VD-01/ NOT TO SCALE

CITy OF HOUSTON PM
SHAHIDUR RAHMAN, PE
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SYMBOLS DESCRIPTION SYMBOLS DESCRIPTION SYMBOLS DESCRIPTION SYMBOLS DESCRIPTION
PILOT LIGHT, COLOR AS NOTED LA
* @ VOLTMETER (WITH SWITCH IF 3-PHASE) % R-RED —0 00—
MEDIUM VOLTAGE DRAWOUT TYPE POWER CIRCUIT * X & GREEN
52 —@ BREAKER \ U B. BLUE SC
CS.CONTROL SWITCH * AMMETER (WITH SWITCH IF 3-PHASE) B-BLUE LIGHTNING ARRESTER/SURGE CAPACITOR
* A- AMBER _IF
METER —
LOW VOLTAGE CIRCUIT BREAKER, 3 POLE % WM WATTMETER A PILOT LIGHT, PUSH-TO-TEST TYPE, COLOR AS NOTED =
) UNLESS OTHERWISE NOTED. - *NAp1T ABOVE. GROUND ROD
FRAME LSIG IF NOTED WHM- WATTHOUR METER ®
(E.0)) ] TRIP MCP IF NOTED WHDM- WATTHOUR DEMAND METER L  Or
_( )_ WHDR- WATTHOUR DEMAND RECORDER =
ERMS IF NOTED PF. POWER FAGTOR METER ~N TIME %iIF\IAC;(ERAESI:Q\(() e GROUND ROD WELL
il RT- RUNNING TIME METER D SET POINT AS NOTED
COMBINATION MOTOR CIRCUIT PROTECTOR AND TRANSDUCER —/ 304
AX. CURRENT TRANSDUCER || FUSE, AMPERE RATING AS NOTED

MAGNETIC MOTOR STARTER, FULL VOLTAGE
NON-REVERSING UNLESS OTHERWISE NOTED:

% FVR-FULL VOLTAGE REVERSING
RVNR-REDUCED VOLTAGE NON-REVERSING
2S1W-TWO SPEED, ONE WINDING
2S2W-TWO SPEED, TWO WINDING

WX- WATT TRANSDUCER

NON-FUSIBLE DISCONNECT SWITCH, 600 VOLT, 3
POLE

% AMPERE RATING NOTED IF OTHER THAN 30A

1
* FUSIBLE DISCONNECT SWITCH, 600 VOLT, 3 POLE, AMPERE
or F RATING AND FUSE SIZE AS NOTED:
% AMPERE RATING NOTED IF OTHER THAN 30A
* * FUSE RATING
1
MIS OR L MOTOR ISOLATION SWITCH, HORSEPOWER RATED
-& > DRAWOUT TYPE EQUIPMENT OR DEVICE
—_—— MEDIUM VOLTAGE CABLE TERMINATION

RELAY, NO. AS INDICATED

25- SYNCHRONISM CHECK RELAY
27- UNDER VOLTAGE RELAY
38- BEARING PROTECTIVE DEVICE
40- LOSS OF EXCITATION RELAY
42- RUNNING CONTACTOR/PILOT RELAY
46- REVERSE PHASE/PHASE BALANCE/CURRENT RELAY
47- PHASE SEQUENCE VOLTAGE RELAY
49- MACHINE OR TRANSFORMER THERMAL RELAY
50- INSTANTANEOUS OVERCURRENT RELAY
50G- INSTANTANEOUS GROUND
51- TIME OVER CURRENT RELAY
51G- TIME OVERCURRENT RELAY,
GROUNDING RESISTOR TYPE
51N- TIME OVERCURRENT RELAY, RESIDUAL TYPE
51V- TIME OVERCURRENT RELAY WITH VOLTAGE RESTRAINT
60- NEGATIVE SEQUENCE VOLTAGE RELAY
62- TIME DELAY RELAY
63- OVER PRESSURE RELAY
67- AC DIRECTIONAL OVERCURRENT RELAY
83- AUTOMATIC SELECTIVE CONTROL OR TRANSFER RELAY
86- LOCKING-OUT RELAY
87- DIFFERENTIAL PROTECTIVE RELAY
B- SUFFIX INDICATES "BUS"
G- SUFFIX INDICATES "GENERATOR"
GF- GROUND FAULT
ST- SHUNT TRIP
T- SUFFIX INDICATES "TRANSFORMER"
X- SUFFIX INDICATES "AUXILIARY"

TDD-TIME DELAY AFTER DE-ENERGIZATION-OFF DELAY

TDE-TIME DELAY AFTER ENERGIZATION-ON DELAY

NOTC-NORMALLY OPEN, TIMED CLOSING WHEN ENERGIZED

NCTO-NORMALLY CLOSED, TIMED OPENING WHEN ENERGIZED

NOTO-NORMALLY OPEN, TIMED OPENING WHEN DE-ENERGIZED

NCTC-NORMALLY CLOSED, TIMED CLOSING WHEN DE-ENERGIZED

FIELD INSTRUMENT, TAG NO. OR LOOP # AS INDICATED
*INDICATES INSTRUMENT TYPE DEFINED ON LOOP SHEETS

## - INDICATES LOOP NO.

OO OR | HTR HEATER
LYY Y\ INDUCTOR
@ TACHOMETER GENERATOR

CONTACT, NORMALLY OPEN (NO)

l OR

MEDIUM VOLTAGE AIR INTERRUPTER SWITCH

MEDIUM VOLTAGE FUSED AIR INTERRUPTER SWITCH

SPECIAL CAPACITOR

¥ SC- SURGE CAPACITOR
PF- POWER FACTOR CORRECTION CAPACITOR
INCLUDING INDUCTIVE LINK AS NEEDED

LIQUID LEVEL (FLOAT) SWITCH

NORMALLY OPEN, CLOSES ON RISING LEVEL

NORMALLY CLOSED, OPENS ON RISING LEVEL

NORMALLY OPEN, CLOSES ON DROPPING LEVEL

NORMALLY CLOSED, OPENS ON DROPPING LEVEL

CONTACT, NORMALLY CLOSED (NC)

OVERLOAD RELAY HEATER

MEDIUM VOLTAGE FUSED MOTOR CONTROLLER

PUSH BUTTON, MOMENTARY CONTACT, SPRING RETURN,
NORMALLY CLOSED

E 120/208Y
K_*

TRANSFORMER, RATINGS AND CONNECTIONS AS NOTED.
UNLESS OTHERWISE NOTED ON THE SINGLE LINE DIAGRAMS
ALL DRY TYPE TRANSFORMERS SERVICING
ADMINISTRATIVE AND LABORATORY SPACES SHALL HAVE A
K FACTOR OF 13. ALL OTHER DRY TYPE TRANSFORMERS
SHALL HAVE A K-4 RATING. ISOLATION TRANSFORMERS
SHALL HAVE A K-20 RATING

PUSH BUTTON, MOMENTARY CONTACT, SPRING RETURN,
NORMALLY OPEN

'1 C OR

PRESSURE OR VACUUM SWITCH

NORMALLY OPEN, CLOSES ON RISING PRESSURE

NORMALLY CLOSED, OPENS ON RISING PRESSURE

NORMALLY OPEN, CLOSES ON DROPPING PRESSURE

NORMALLY CLOSED, OPENS ON DROPPING PRESSURE

K KEY INTERLOCK

— 1B }— TERMINAL OR TEST BLOCK
RTD RESISTANCE TEMPERATURE DETECTOR
VE VIBRATION DETECTOR
DM DAMPER MOTOR

A5

CURRENT TRANSFORMER:

% QUANTITY
A= PRIMARY AMPERES

x PV-sv

3

POTENTIAL TRANSFORMER:
* QUANTITY
PV=PRIMARY VOLTAGE
SV=SECONDARY VOLTAGE

GENERATOR, RATINGS AND CONNECTIONS AS
NOTED

100A
ATS-1
O

TRANSFER SWITCH

AUTOMATIC TRANSFER SWITCH (EG ATS-1)
MANUAL TRANSFER SWITCH (EG MTS-1)

"N" INDICATES NORMAL SOURCE

"S" INDICATES STANDBY SOURCE

100A INDICATES CONTINUOUS CURRENT RATING

TEMPERATURE SWITCH OR THERMOSTAT

NORMALLY OPEN, CLOSES ON RISING TEMPERATURE

NORMALLY CLOSED, OPENS ON RISING TEMPERATURE

NORMALLY OPEN, CLOSES ON DROPPING TEMPERATURE

NORMALLY CLOSED, OPENS ON DROPPING TEMPERATURE

ELAPSED TIME METER

MOTOR OPERATED VALVE

PUSH BUTTON STATION, REFER TO

GENERAL NOTE

THIS IS A STANDARD LEGEND.
SOME SYMBOLS MAY NOT
APPEAR ON THE DRAWINGS.

VARIABLE SPEED DRIVE CONTROLLER
% D.C.=D.C. DRIVE CONTROLLER

SCR= SILICON CONTROLLED RECTIFIER

VFD= VARIABLE FREQUENCY DRIVE

AFD= ADJUSTABLE FREQUENCY DRIVE

VACUUM CONTACTOR

5KW OR

UNIT HEATER - ELECTRIC HEATING COIL AND FAN

5KW OR

UNIT HEATER - STEAM OR WATER HEATING COIL AND
FAN

FLOW SWITCH (AIR, WATER, ETC.)

NORMALLY OPEN, CLOSES ON INCREASED FLOW

NORMALLY OPEN, CLOSES ON DROPPING FLOW

NORMALLY CLOSED, OPENS ON INCREASED FLOW

NORMALLY CLOSED, OPENS ON DROPPING FLOW

GAl

Gupta & ASSOCiates, Tnc, 302 Demis st

Houston, Texas 77006
CONSULTING ENGINEERING Tel: 713-636-2936
Registration No. F-2593

E'S;T\ OP EMERGENCY STOP PUSH BUTTON WITH RED MUSHROOM o
T o HEAD OPERATOR (MAINTAINED CONTACT)
STOP PUSH BUTTON WITH RED HEAD OPERATOR
* (MAINTAINED CONTACT) WITH LOCKABLE OPTION
ot gt
% : E-STOP
% : STOP R
START g.' OR
sToP L START-STOP PUSH BUTTON CONTROL STATION o
o— (MOMENTARY CONTACT) "L" DENOTES LOCKOUT TYPE
START
STOP
5 START-STOP PUSH BUTTON CONTROL STATION,
LI:" ° MAINTAINED CONTACT WITH LOCKOUT DEVICE ON STOP
P, —
OFF ON E
\( OFF/ON SELECTOR SWITCH _of_
a o OR
3 POSITION SELECTOR SWITCH, MAINTAINED CONTACT L"
NI 0-OPEN  X-CLOSED
OSITION TOP MIDDLE BOTTOM 0
CONTACT CONTACT __|coNnTACT L
A X 9 %)
ol o
C 0 o X —o\g—
| % NAMEPLATE (A/B/C) —O~——p—
— o HOA- HAND/OFF/AUTO OR
(OOX) HOR- HAND/OFF/REMOTE ——O——p—
LOR- LOCAL/OFF/REMOTE
RSL- RAISE/STOP/LOWER —o—%_

TOA- TEST/OFF/AUTO

NOTE: 2 POSITION MULTI-CONTACT SWITCH
FOLLOWS SAME CONVENTION

POSITION (LIMIT) SWITCH
NORMALLY OPEN

NORMALLY OPEN - HELD CLOSED
NORMALLY CLOSED

NORMALLY CLOSED - HELD OPEN

This document is
released for interim
review & not intended
for construction,
bidding or permit
purposes by

email: hforouzan@gaiconsulting.com
:NICHOLS

10497 Town and Country Way, Suite 500
Houston, Texas 77024

Phone - (713) 600-6800

Web - www.freese.com

Fax: 713-636-2987
'.. FREESE

HOSS FOROUZAN
TEXAS P.E. No. 77748

PY ELECTRICAL SCHEMATIC FOR NUMBER
OF DEVICES.
J JUNCTION BOX
P POWER JUNCTION BOX
Il 4-20mA SIGNAL JUNCTION BOX
JC CONTROL JUNCTION BOX
'El PULL BOX
TC TERMINATION CABINET

OCTOBER 2025
SURVEYED BY: DATE

FB NO. P-

REMOTE DEVICES

CITY OF HOUSTON

HOUSTON PUBLIC WORKS

MOTOR, NUMERAL INDICATES HORSEPOWER

MOTOR STARTER COIL, NUMBER AS INDICATED

TORQUE SWITCH

NORMALLY CLOSED, OPENS ON HIGH TORQUE

MOV WITHOUT INTEGRATED DISCONNECT

SPD

SURGE PROTECTION DEVICE

CONTROL RELAY COIL, NUMBER AS INDICATED

CONDUCTORS OR CONDUITS CROSSING PATHS BUT NOT
CONNECTED

MOV WITH INTEGRATED DISCONNECT

VFD

VARIABLE FREQUENCY DRIVE

r[:]—w
=]

RVSS:
REDUCED VOLTAGE STATIC SOLID
SOFT STARTER

CONDUCTORS ELECTRICALLY CONNECTED

1
L — —

INDICATES LIMITS OF EQUIPMENT OR

WIRING ENCLOSURE

SIMS SOUTH WWTP
ELECTRICAL IMPROVEMENTS

FLECTRICAL
LEGENDS AND SYMBOLS —

WBS NUMBER FOR CITY OF HOUSTON USE ONLY

R-000265-0146-3

SUPPLY/EXHAUST FAN

MPR

(MPR)
MOTOR PROTECTION RELAY

DRAWING SCALE

NTS

CITy OF HOUSTON PM

SHAHIDUR RAHMAN, PE
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ABBREVIATIONS

DENOTES A QUANTITY OF TWO INSTRUMENT CABLES. EACH
CONSISTS OF TWO NO.16 AWG CONDUCTORS TWISTED

PHOTOCELL

QUICK CONNECT TERMINALS

FIRE ALARM SYSTEMS

2(2/C#16TS) TOGETHER AND COVERED WITH A METALLIC SHIELD AND AN
OVERALL PROTECTIVE JACKET. REFER TO THE SPECIFICATIONS
FOR THE EXACT CABLE TO BE PROVIDED.
3(4"C) DENOTES A QUANTITY OF THREE 4-INCH CONDUITS.
FLEXIBLE METAL CONDUIT "WHIP" (2#12, #12G, 3/4"C UNLESS
NN OTHERWISE NOTED) FOR RECESSED LIGHTING FIXTURES AND

LIQUID TIGHT MOTOR CONNECTIONS

HOMERUN, CIRCUITS 1 AND 3 RUN TO PANEL LP-1

&

SINGLE POLE SWITCH

"b"- INDICATES SWITCH LEG SHALL CONTROL LIGHT FIXTURES

WITH "b" DESIGNATION

MULTI POLE SWITCH
"x"- INDICATES NUMBER OF POLE
"b"- NOTATIONS SAME AS ABOVE

SYMBOLS DESCRIPTION SYMBOLS DESCRIPTION SYMBOLS DESCRIPTION
ns REFER TO LIGHT FIXTURE SCHEDULE FOR TYPE FIXTURE: L*—i## COMMUNICATIONS SYSTEMS
ﬁ "A"- FIXTURE TYPE OR LIGHTING PANELBOARD (TYPICAL 120V/240V OR 120V/208V)
b "b"- CONTROLLED BY SWITCH "b" v TELEPHONE OUTLET
"LA-3"- CIRCUIT 3 FROM PANEL LA
L*-#4
DATA OUTLET
REFER TO LIGHT FIXTURE SCHEDULE FOR TYPE Ty V
FIXTURE, NOTATIONS SAME AS ABOVE
A LA-3
= DATA INPUT/OUTPUT CABLE OUTLET. "P"
OR DISTRIBUTION PANELBOARD (TYPICAL 277V/480V) v DENOTES PROCESS COMPUTER SYSTEM
LA-3 INDICATES LIGHT FIXTURES WHICH ARE NONSWITCHED,
/, NOTATIONS SAME AS ABOVE
OR QNS H*-## v VOICE/DATA OUTLET
A - NS" - NONSWITCHED DUPLEX RECEPTACLE, 20A, 120V, 2P, 3W
|—ﬁ LA-3 WALL MOUNTED LIGHTING FIXTURE, NOTATIONS X X \C/5VFF! \?VE%HE)RFF;“F;J(')-S;NTERRUPTER TYPE
SAME AS ABOVE - (:)q PAGING SPEAKER HORN
b LA-3 " A-3"- CIRCUIT 3 FROM PANEL LA
._ﬁ LA-3 POLE MOUNTED LIGHTING FIXTURE, NOTATIONS D@Q PAGING SPEAKER BI-DIRECTIONAL
b SAME AS ABOVE WELDING RECEPTACLE
@ PAGING SPEAKER, CEILING MOUNTED TYPE
* LA EMERGENCY LIGHTING BATTERY UNIT WITH TWO LAMP HEADS,
NOTATIONS SAME AS ABOVE @ 20A, 240V, 2P, 3W, RECEPTACLE
PAGING SPEAKER, WALL MOUNTED TYPE
A A REMOTE EMERGENCY ADJUSTABLE WALL LIGHTING FIXTURE CLASS 1, DIVISION 1, RATED TWIST LOCK RECEPTACLE, VOLTAGE
WITH TWO LAMP HEADS, NOTATIONS SAME AS ABOVE @ AND AMPERAGE RATING AS NOTED SECURITY SYSTEMS
A « SINGLE FACE, SINGLE GANG PEDESTAL WITH 20A, 120V, 2P, 3W
DUPLEX RECEPTACLE, FURNISHED AND INSTALLED UNDER
CEILING MOUNTED EXIT SIGN, NOTATIONS SAME AS ABOVE Q ;
® DIVISION 16 UNLESS OTHERWISE NOTED. * DENOTES FURNISHED SAP SECURITY ALARM PANEL
LA-3 UNDER OTHER DIVISIONS OF THE SPECIFICATIONS BUT
A WALL OUTLET EXIT SIGN. ARROW INDICATES DIRECTION OF INSTALLED UNDER DIVISION 16
|—®‘ EGRESS, NOTATIONS SAME AS ABOVE DOUBLE FACE, SINGLE GANG PEDESTAL WITH 20A, 120V, 2P, 3W SECURITY ALARM DOOR SWITCH
L3 D DUPLEX RECEPTACLE AND 20A, 240V, 2P, 3W SINGLE
Q RECEPTACLE, FURNISHED AND INSTALLED UNDER DIVISION 16
X UNLESS OTHERWISE NOTED. * DENOTES FURNISHED UNDER SECURITY ALARM KEY PAD
CONDUIT, EXPOSED/SURFACE MOUNTED OTHER DIVISIONS OF THE SPECIFICATIONS BUT INSTALLED
UNDER DIVISION 16 SECURITY SYSTEM CARD ACCESS READER
—_— e — — CONDUIT OR DUCTBANK, CONCEALED DOUBLE RECEPTACLE, 20A, 120V, 2P, 3W MOUNTED IN BOX CURB
@: FURNISHED UNDER OTHER DIVISIONS OF THE SPECIFICATIONS SECURITY ALARM WINDOW SWITCH
BUT INSTALLED UNDER DIVISION 16
o CONDUIT, EXPOSED/SURFACE MOUNTED, TURNING UP
e. SINGLE GANG 20A, 120V, 3P, 3W RECEPTACLE SECURITY ALARM MOTION DETECTOR
‘ SECURITY CAMERA
Py CONDUIT, EXPOSED/SURFACE MOUNTED, TURNING DOWN :’M X CCTV- CLOSED CIRCUIT TV CAMERA
‘ PTZ- PAN, TILT, ZOOM CAMERA LENS CONTROLS
@ QUAD RECEPTACLE
-
CONDUIT STUBBED OUT AND CAPPED
- GLASS BREAK DETECTOR
y DENOTES A QUANTITY OF 2 SETS OF THREE (3) NO.3/0 AWG OCCUPANCY SENSOR CAPABLE OF VACANCY
CONDUCTORS '.?\ND 1 NO.AWG GROUND CONDUCTOR EACH ACP ACCESS CONTROL PANEL
2(3#3/0+1#2G, 3"C) INSTALLED IN 3" CONDUIT.
(o N © NN © NN © N o] |

FIRE ALARM CONTROL PANEL

SMOKE DETECTOR
K : D- DENOTES DUCT SMOKE DETECTOR
R- DENOTES FIXED TEMPERATURE RATE-OF-RISE TYPE.

FIRE ALARM MANUAL PULL STATION, MOUNT AT 4'-0"

XK

ALARM HORN, MOUNT AT 7'-6"
3 : F- DENOTES FIRE ALARM

H RE| |3
X

ALARM STROBE, MOUNT AT 6'-8"
X : F- DENOTES FIRE ALARM

Ed
\

ALARM HORN AND STROBE LIGHT COMBINATION,
MOUNT AT 6'-8"
X : F- DENOTES FIRE ALARM

AC
AFD
AFF
AG
ALUM
AMP/A
ATS
AUTO
AUX
AWG

CB
CKT
CLF
CP
CPT
CR
CS
CT
CuU
DC

DI

DN
DWG
EHH
EC
ELEC
ELEV
EM
EMH
EO
ERMS

FBO
FO
FRP

FU
GCP
GEN

G, GRD
GFI
GFClI

GO
GRS
HH
HT
HTP
HZ
IMH
INST
LA
LC
LCP
LGTS
LP

ALTERNATING CURRENT
ADJUSTABLE FREQUENCY DRIVE
ABOVE FINISHED FLOOR
ABOVE GRADE

ALUMINUM

AMPERE

AUTOMATIC TRANSFER SWITCH
AUTOMATIC

AUXILIARY

AMERICAN WIRE GAUGE
CONDUIT

CIRCUIT BREAKER
CIRCUIT

CURRENT LIMITING FUSE
CONTROL PANEL
CONTROL POWER TRANSFORMER
CONTROL RELAY
CONTROL SWITCH
CURRENT TRANSFORMER
COPPER

DIRECT CURRENT

DOOR INTERLOCK

DOWN

DRAWING

ELECTRICAL HANDHOLE
EMPTY CONDUIT
ELECTRICAL

ELEVATION

EMERGENCY

ELECTRICAL MANHOLE
ELECTRICALLY OPERATED
ENERGY-REDUCING
MAINTENANCE SWITCH
FURNISHED BY OTHERS
FIBER OPTIC

FIBERGLASS REINFORCED
POLYESTER

FUSE

GENERATOR CONTROL PANEL
GENERATOR

GROUND

GROUND FAULT INTERRUPTER
GROUND FAULT CIRCUIT
INTERRUPTER

GATE OPERATOR
GALVANIZED RIGID STEEL
HANDHOLE

HEIGHT

HEAT TRACE PANEL
HERTZ

INSTRUMENT MAN HOLE
INSTRUMENT

LIGHTNING ARRESTER
LIGHTNING CONTACTOR
LOCAL CONTROL PANEL
LIGHTS

LIGHTING PANEL

CONTINUED ABOVE RIGHT

SINGLE POLE SWITCH AND PILOT LIGHT,
"b"- NOTATIONS SAME AS ABOVE

o | | A

DIMMER LIGHTING CONTROL SWITCH,
"b"- NOTATIONS SAME AS ABOVE

TIME SWITCH,
"b"-NOTATIONS SAME AS ABOVE

MANUAL MOTOR STARTER /DISCONNECT

TAGGING
EQUIPMENT EQUIPMENT TAG CONDUIT TAG
MOTOR CONTROL CENTER MCC-1 MC1-XX
SWITCHBOARD SWBD-1 SB1-XX
SWITCHGEAR SWGR-1 SG1-XX
PROGRAMMABLE LOGIC CABINET PLC-1 PL1-XX
VARIABLE FREQUENCY DRIVE VFD-1 VF1-P

SINGLE POLE SWITCH WITH OCCUPANCY SENSOR

LOW VOLTAGE TRANSFORMER

TX-LX OR TX-HX TXLX-P OR TXHX-P

% K| %*| %

SINGLE POLE DIMMER SWITCH

SWITCH ENCLOSURE

"x"- NOTATIONS SAME AS ABOVE
"b"- NOTATIONS SAME AS ABOVE
"xx"- INDICATES ENCLOSURE TYPE

EXAMPLE LEGEND:

EQUIPMENT

CONDUIT NO. OR
BREAKER NO.

=]

LIGHTING CONTACTOR WITH NUMBER OF POLES AS INDICATED

SERVICE TRANSFORMER TX-1 TX1-P
GENERATOR GEN-1 GN1-X FIT-101

LIGHTING/POWER PANELBOARD LP/PP-XX XX-XX

AUTOMATIC TRANSFER SWITCH ATS-1 AT1-XX

TYPICAL TAG FOR CONDUIT FROM THIS EQUIPMENT TO DOWN

STREAM LOAD FOR EXAMPLE.

INDICATES INSTRUMENT
TYPE DEFINED ON LOOP
SHEETS

INDICATES LOOP

NO.

LSIG

MCC
MCP
MFR
MH
MLO
MTG
MTD
MTS
NC
NEC
NO
NTS
oL
OLX
PB
PCC
PPR
PPU
PFR
PH
PNLBD
PR
PT
PTT
PVC
QTy
RCP
RECP
RVSS
sc
SCH
SCCR
SEC
SH
SHT
SM
SN
Ss
ST
sv
SW
SWBD
SWGR
TC
TEL
TO
TS
TVSS

TSW
TYP
uG

VFD
VO

WP
XP
XFMR

CONTINUED BELOW LEFT
LONG TIME/SHORT TIME/
INSTANTANEOUS/GROUND
FAULT FEATURE INCLUDED
MOTOR CONTROL CENTER
MOTOR CIRCUIT PROTECTOR
MANUFACTURER

MANHOLE

MAIN LUGS ONLY

MOUNTING

MOUNTED
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ELECTRICAL GENERAL NOTES

THE NOTES CONTAINED ON THIS SHEET ARE PROVIDED FOR THE CONVENIENCE OF THE CONTRACTOR WHEN
WORKING IN THE FIELD, AND CONTAIN EXCERPTS FROM THE SPECIFICATION SECTIONS. HOWEVER THE
CONTRACTOR IS HEREBY ADVISED THAT THE CONTRACT DOCUMENTS CONSIST OF BOTH THE DRAWINGS
AND THE SPECIFICATIONS, AND THAT THE CONTRACTOR MUST COMPLY FULLY WITH BOTH THE BOUND
DRAWINGS AND THE BOUND SPECIFICATIONS.

ALL EQUIPMENT WIRING, RACEWAYS, ETC. SHALL BE INSTALLED AND GROUNDED IN ACCORDANCE WITH THE
LATEST EDITION OF THE NATIONAL ELECTRICAL CODE, LOCAL CODES, AND INDUSTRY STANDARDS (IE. UL,
NEMA, IEEE, ANSI, ETC.) THE DRAWING NOTES AND DETAILS SHALL BE COMPLIED WITH IN ADDITION TO THE
REQUIREMENTS IN THE SPECIFICATIONS. REFER TO EACH SPECIFICATION SECTION FOR SPECIFIC
REQUIREMENTS.

ALL RACEWAY INSTALLATIONS SHALL BE INSTALLED IN A MANNER TO PREVENT CONFLICTS WITH EQUIPMENT
AND STRUCTURAL CONDITIONS. ALL EXPOSED RACEWAY SHALL BE INSTALLED PARALLEL TO BEAMS,
CEILINGS, FLOORS AND WALLS. SEE SPECIFICATION ON RACEWAYS FOR ADDITIONAL REQUIREMENTS.

CONDUITS SHALL BE TERMINATED IN A NEAT MANNER AND STRICTLY IN ACCORDANCE WITH THE
SPECIFICATIONS AND DRAWING DETAILS.

CONDUITS TERMINATED INTO ENCLOSURES SHALL BE PERPENDICULAR TO THE WALLS OF THE ENCLOSURE.
THE USE OF SHORT SEALTIGHT ELBOW FITTINGS FOR SUCH TERMINATIONS IS NOT PERMITTED.

ALL RACEWAY INSTALLATIONS, CROSSING EXPANSION JOINTS OR TRANSITIONS FROM BELOW GRADE TO
EXPOSED ABOVE GRADE, SHALL HAVE EXPANSION OR EXPANSION/DEFLECTION TYPE FITTINGS AS
SPECIFIED FOR THE APPLICATION. SEE THE DRAWINGS AND THE SPECIFICATION ON RACEWAYS FOR THE
EXACT TYPE OF FITTING TO BE USED.

NO CONDUIT SMALLER THAN 3/4", NOR WIRE SMALLER THAN NO. 12 AWG, SHALL BE USED UNLESS
SPECIFICALLY NOTED.

ALL UNDERGROUND SINGLE CONDUITS AND DUCTBANKS OF MULTIPLE CONDUITS SHALL BE RIGID PVC
CONDUIT ENCASED IN REINFORCED RED CONCRETE. CONCRETE DYED RED BEFORE PLACEMENT. MINIMUM
SIZE CONDUIT IN THE GROUND IS 2 INCH. FIELD VERIFY THE ROUTING OF ALL EXISTING UNDERGROUND
CONDUIT AND DUCTBANKS. COORDINATE ROUTING OF NEW CONDUIT AND DUCTBANKS TO AVOID
INTERFERENCE WITH EXISTING CONDUIT, DUCTBANKS, AND OTHER UNDERGROUND UTILITIES.

ALL CHANGES OF DIRECTION GREATER THAN 20 DEGREES IN UNDERGROUND SINGLE, OR DUCTBANKS OF
MULTIPLE CONDUITS, SHALL BE ACCOMPLISHED USING PVC COATED RIGID ALUMINUM LONG RADIUS BENDS.
BENDS OF PVC CONDUIT GREATER THAN 20 DEGREES, OR THE USE OF FLEXIBLE CONDUIT OF ANY TYPE,
WILL NOT BE PERMITTED. SEE THE SPECIFICATIONS FOR MORE REQUIREMENTS.

LIQUID TIGHT FLEXIBLE ALUMINUM CONDUIT SHALL BE USED FOR THE PRIMARY AND SECONDARY OF
TRANSFORMERS, GENERATOR TERMINATIONS AND OTHER EQUIPMENT WHERE VIBRATION IS PRESENT. USE
IN OTHER LOCATIONS IS NOT PERMITTED, EXCEPT FOR CONNECTIONS TO INSTRUMENTATION
TRANSMITTERS, WHERE MULTIPLE PENETRATIONS ARE REQUIRED. LIQUID TIGHT FLEXIBLE ALUMINUM
CONDUIT SHALL HAVE A MAXIMUM LENGTH NOT GREATER THAN THAT OF A FACTORY MANUFACTURED LONG
RADIUS ELBOW OF THE CONDUIT SIZE BEING USED. THE MAXIMUM BENDING RADIUS SHALL NOT BE LESS
THAN THAT SHOWN IN THE NEC CHAPTER 9, TABLE 2, "OTHER BENDS". BX OR AC TYPE PREFABRICATED
CABLES WILL NOT BE PERMITTED.

THE WIRING DIAGRAMS, BLOCK DIAGRAMS, QUANTITY/SIZES OF WIRES/CONDUITS REPRESENT A SUGGESTED
ARRANGEMENT BASED UPON SELECTED STANDARD COMPONENTS OF ELECTRICAL EQUIPMENT.
MODIFICATIONS ACCEPTABLE TO THE ENGINEER MAY BE MADE BY THE CONTRACTOR TO ACCOMMODATE
EQUIPMENT ACTUALLY APPROVED. ALL MODIFICATIONS SHALL BE SUBMITTED TO THE ENGINEER FOR
APPROVAL. THE BASIC SEQUENCE AND METHOD OF CONTROL MUST BE MAINTAINED AS INDICATED ON THE
DRAWINGS AND/OR SPECIFIED.

ALL JUNCTION BOXES, PULL BOXES AND TERMINATION BOXES IN NEMA 12 AREAS SHALL BE ALUMINUM. FOR
NEMA 4X AREAS SEE SPECIFICATIONS FOR BOX DETAILS AND SPECIFICATIONS.

SEAL ALL RACEWAYS ENTERING JUNCTION BOXES OR CONTROL PANELS CONTAINING ELECTRICAL OR
INSTRUMENTATION EQUIPMENT WITH WATERTIGHT SEALANT. REFER TO THE SPECIFICATIONS FOR DETAILS.

ALL EQUIPMENT AND ELECTRICAL EQUIPMENT ENCLOSURE LOCATIONS, OR TERMINAL BOX LOCATIONS, ARE
APPROXIMATE. THE EXACT LOCATIONS SHALL BE COORDINATED WITH AND APPROVED BY THE
OWNER/ENGINEER, DURING CONSTRUCTION, AT NO ADDITIONAL COST TO THE OWNER.

ALL EQUIPMENT AND ELECTRICAL EQUIPMENT ENCLOSURES DIMENSIONS ARE APPROXIMATE. ALL
EQUIPMENT AND ELECTRICAL EQUIPMENT ENCLOSURES OR TERMINAL BOX DIMENSIONS SHALL BE VERIFIED
WITH THE EQUIPMENT SUPPLIER. ALLOW FOR LOCATION CHANGES AND INCLUDE IN THE CONTRACT PRICE.
THE EXACT LOCATIONS OF ALL ELECTRICAL EQUIPMENT AND ROUTING OF ALL CABLES AND CONDUITS
SHALL BE COORDINATED WITH AND APPROVED BY THE OWNER/ENGINEER DURING CONSTRUCTION.

CORING OF AN EXISTING STRUCTURE SHALL BE COORDINATED WITH AND APPROVED BY THE
OWNER/ENGINEER. CORING THROUGH STRUCTURAL BEAMS IS STRICTLY PROHIBITED WITHOUT PRIOR
WRITTEN APPROVAL FROM THE OWNER/ENGINEER.

THE LOCATION OF ALL ELECTRICAL EQUIPMENT AND ROUTING OF CABLES AND CONDUITS SHALL BE
COORDINATED AND APPROVED BY THE OWNER.

THE DUCTBANK ROUTING AS SHOWN ON THE DRAWING IS APPROXIMATE. FIELD VERIFY THE EXACT
DUCTBANK ROUTING, CABLE LENGTH AND CONDUIT LENGTH.

PROVIDE CONDUIT SEALS FOR CONDUIT PENETRATIONS AS PER NEC AND NFPA820.

20. COORDINATE ALL WORK WITH THE OWNER.

21. LOCATE ALL UNDERGROUND UTILITIES BEFORE DIGGING. COORDINATE THE EFFORT WITH THE OWNER.

22. ALL SLOTTED CHANNEL, SLOTTED CHANNEL SUPPORT MATERIAL, WASHERS, SCREWS, NUTS, CONDUIT
CLAMPS, ALL THREAD SPRING NUTS AND MISC. MOUNTING HARDWARE SHALL BE 316 STAINLESS STEEL.

23. LIGHTING FIXTURES SHALL BE MOUNTED ACCORDING TO THE MOUNTING HEIGHT GIVEN ON THE DRAWINGS.
THE MOUNTING HEIGHT SHALL BE MEASURED FROM THE BOTTOM OF THE LIGHTING FIXTURE TO THE

FINISHED FLOOR.

24. CONDUIT AND WIRE FOR THE HVAC EQUIPMENT AND MISCELLANEOUS DEVICES SHALL BE:

A. 3/4" (MIN) RIGID ALUMINUM.

B. NO.14 XHHW TINNED COPPER CU. (MIN.).

C. IN ACCORDANCE WITH ALL ELECTRICAL AND HVAC SPECIFICATIONS REQUIREMENTS.

25. CONDUITS AND WIRES SHOWN ON THE INTERFACE DIAGRAM SHALL BE INSTALLED BY THE CONTRACTOR.
GROUPING OF CONDUIT AND WIRE MAY BE CHANGED, IF APPROVED BY THE ENGINEER AND OWNER.

26. ALL CONDULETS SHALL BE FORM 7 AND SHALL HAVE 316 SS CLAMP COVERS WITH 316 SS CLAMPS AND
SCREWS. SCREW DOWN COVERS ARE UNACCEPTABLE. REFER TO THE SPECIFICATIONS FOR MORE

INFORMATION.

27. ALL UNDERGROUND GROUNDING CONDUCTORS SHALL BE BARE TIN-PLATED COPPER, ALL GROUND RODS
SHALL BE 3/4" BY 10' LONG. ALL EXPOSED COPPER GROUND CABLES SHALL BE GREEN INSULATED
CONDUCTORS. PROVIDE XHHW INSULATION.

28. WHERE NOTES ON THE DRAWING INDICATE THAT THE CONTRACTOR SHALL FIELD-VERIFY, THE INTENT IS
FOR THE CONTRACTOR TO INVESTIGATE TO THE EXTENT NECESSARY TO PROVIDE THE WORK AND
MATERIALS PRIOR TO BIDDING AND INCLUDE ALL COSTS IN THE BID PRICE. THE CONTRACT PRICE SHALL NOT
BE INCREASED WHEN THE CONTRACTOR HAS NOT INVESTIGATED PER THE NOTES DIRECTING THAT BE

DONE.

29. REFER TO SPECIFICATION SECTION 16110 RACEWAYS BOXES ENCLOSURES AND FITTINGS FOR INSTALLATION

REQUIREMENTS.

TYPICAL ENCLOSURE TYPES BY AREA

BOXES & ENCLOSURES

NON-HAZARDOUS AREAS

1 3R 4X 4X* 12

OUTDOOR; GENERAL AREAS

X X

OUTDOOR; CHEMICAL AREAS

INDOOR; CHEMICAL ROOM

INDOOR; CONDITIONED SPACE

INDOOR; NON-CONDITIONED SHOP SPACE

INDOOR; NON-CONDITIONED PROCESS AREA

INDOOR, ADMIN BUILDING

X

CLASS I, DIVISION 1

REFER TO NEC, NFPA-820, AND CONTRACT CONSTRUCTION SPECIFICATIONS

CLASS |, DIVISION 2

REFER TO NEC, NFPA-820, AND CONTRACT CONSTRUCTION SPECIFICATIONS

GENERAL NOTES:

e EQUIPMENT SUCH AS MOTOR CONTROL CENTER, SWITCHGEAR, VFDS, AND OTHER STAND-ALONE MOTOR STARTERS ARE TO BE

SPECIFIED UNIQUELY.

e NEMA 1 ENCLOSURES ARE TO BE NEMA 1 GASKETED.

e NEMA 4X* ENCLOSURES ARE TO BE NON-METALLIC (ie PVC) NEMA 4X

e OUTDOOR GENERAL AREAS COULD BE 3R OR 4X DEPENDING ON OWNER PREFERENCE AND WHETHER WTP OR WWTP - REFER TO

DRAWINGS.

CONDUIT TYPE

LOCATION

RIGID GALVANIZED CONDUIT

NOT ACCEPTABLE FOR USE ON THIS PROJECT EXCEPT FOR THE UTILITY COMPANY'S
CONDUCTORS. ALL UTILITY COMPANY'S DUCTS SHALL BE AS SPECIFIED BY UTILITY
COMPANY.

PVC COATED ALUMINUM CONDUIT

ALL EMBEDDED CONDUIT BENDS, UNDERGROUND DUCTBANK OF MORE THAN 20
DEGREES, AND ALL CONDUIT STUB-UPS TO A MINIMUM OF 6" ABOVE FINISHED FLOOR
OR GRADE AND IN CHLORINE AND CAUSTIC ROOMS.

LIQUID TIGHT FLEXIBLE ALUMINUM CONDUIT

RACEWAY CONNECTION TO VIBRATING EQUIPMENT ONLY, IN ALL AREAS.

RIGID NON-METALLIC, SCHEDULE 40 PVC CONDUIT

UNDERGROUND ENCASED IN RED DYE REINFORCED CONCRETE. (AS WHERE SPECIFIED)

RIGID NON-METALLIC, SCHEDULE 80 PVYC CONDUIT

FOR USE IN CHLORINE AND CAUSTIC ROOMS, AND UNDERGROUND. ENCASED IN RED
DYED REINFORCED CONCRETE. (AS WHERE SPECIFIED)

FLEXIBLE ALUMINUM CONDUIT

FIXTURE WHIP CONNECTION TO LIGHTING FIXTURES IN NEMA 12 AREAS (MAXIMUM 3-FT).
BX OR AC TYPE PREFABRICATED CABLES ARE NOT PERMITTED.

ALUMINUM RIGID METAL CONDUIT

ALL ABOVE GRADE AREAS, EXCEPT FOR CONCRETE EMBEDDED AND THOSE AREAS
ALREADY DESCRIBED IN THIS TABLE

ELECTRIC METALLIC TUBING (EMT) CONDUIT

FOR USE ONLY ON CONCEALED, ABOVE GROUND, INTERIOR ELECTRICAL WIRING IN
AIR-CONDITIONED BUILDINGS.

*REFER TO DESIGN GUIDE LINE SPECIFICATIONS.

10.

11.

DEMOLITION NOTES

COORDINATE THE DEMOLITION OF ELECTRICAL CONDUIT, WIRE, EQUIPMENT AND DEVICES
WITH THE GENERAL DEMOLITION AND SCHEDULE. THE DRAWINGS ARE INTENDED TO CONVEY
THE GENERAL NATURE AND SCOPE OF THE DEMOLITION WORK. EVERY ITEM TO BE
DEMOLISHED MAY NOT BE SHOWN. FIELD VERIFY, AND INCLUDE ALL DEMOLITION WORK IN THE
CONTRACT PRICE.

PROVIDE TEMPORARY WIRE AND CONDUIT FOR THE EQUIPMENT WHICH MAY BE AFFECTED BY
THE DEMOLITION BUT TO REMAIN IN SERVICE.

RELOCATE AND RECONNECT POWER AND CONTROL RACEWAYS AND CONDUCTORS TO
EQUIPMENT AFFECTED BY DEMOLITION WORK.

ALL CONDUCTORS BEING DEMOLISHED SHALL BE DISCONNECTED AND REMOVED FROM THE
LOAD TO THE SOURCE. SURFACE MOUNTED CONDUITS AND MOUNTING HARDWARE SHALL BE
REMOVED. UNDERGROUND CONDUITS WHICH ARE NOT BEING REMOVED OR OTHERWISE NOT
BEING MADE UNUSABLE SHALL BE CAPPED AND TAGGED AS SPARE, WITH INFORMATION
CLEARLY INDICATING THE LOCATION OF THE OTHER END.

ALL SURFACES WHERE DEMOLISHED EQUIPMENT OR CONDUIT IS REMOVED SHALL BE
CLEANED, PATCHED AND PAINTED TO MATCH THE SURROUNDING SURFACE.

CHECK THE FUNCTION OF EACH CONDUCTOR BEFORE REMOVING OR DISCONNECTING.

IF A CONDUCTOR WHICH HAS TO STAY IN SERVICE (NOT BEING DEMOLISHED) IS INSTALLED IN
A COMMON CONDUIT WITH CONDUCTORS WHICH ARE BEING DEMOLISHED, THE CONTRACTOR
SHALL REMOVE ALL CONDUCTORS FROM THE CONDUIT, PROVIDE NEW CONDUCTORS WHICH
ARE REPLACEMENTS FOR THE CONDUCTORS THAT ARE TO REMAIN IN SERVICE AND
RE-INSTALL THE NEW CONDUCTORS. AFTER THE CONDUCTORS ARE PULLED, MEGGER OR VFL
TEST EACH CONDUCTOR. CONNECT BOTH ENDS OF THE NEW CONDUCTORS AND TEST THE
SYSTEM FOR PROPER FUNCTION. DO NOT RE-PULL USED CONDUCTORS UNLESS SPECIFIED.

WHERE EQUIPMENT IS BEING RE-FED FROM A NEW SOURCE, EXISTING CONDUIT MAY BE
REUSED ONLY IF THE CONDUIT AND FITTINGS ARE OF THE TYPE SPECIFIED FOR NEW WORK
ON THIS CONTRACT. IF NOT, THE CONDUIT AND CONDUCTORS SHALL BE REPLACED WITH NEW
MATERIAL MEETING THE SPECIFICATIONS, AT NO ADDITIONAL COST TO THE OWNER.

THE CONTRACTOR SHALL COORDINATE WITH THE OWNER/ENGINEER TO FLAG EXISTING
UNDERGROUND CONDUITS BEFORE DIGGING.

THE OWNER HAS THE RIGHT OF FIRST REFUSAL TO THE EQUIPMENT BEING REMOVED. THE
CONTRACTOR SHALL DELIVER THE EQUIPMENT WHICH THE OWNER WISHES TO KEEP AT A
LOCATION DESIGNATED BY THE OWNER. SEE SPECIFICATIONS.

DO NOT MAKE ANY MODIFICATIONS TO THE EXISTING ELECTRICAL EQUIPMENT UNTIL THE
FOLLOWING HAS BEEN DONE:

A. THE OWNER/CONTRACTOR SHALL WITNESS AND RECORD THE CONDITION OF THE EXISTING
EQUIPMENT, THE CONTRACTOR SHALL NOTE DOWN ANY DEFECTS OR DEFICIENCIES.

B. THE OWNER SHALL OPERATE THE EQUIPMENT TO DEMONSTRATE THE CURRENT
CONDITIONS. THE CONTRACTOR SHALL NOTE DOWN ANY DEFECTS OR DEFICIENCIES.

C. AWRITTEN AND PHOTOGRAPHIC RECORD OF THE OPERATION AND EXISTING CONDITION
SHALL BE KEPT IN A THREE RING BINDER AT THE OWNER/CONTRACTOR TRAILER, IN FORM
OF PICTURES AND INFORMATION.

D. AFORM SHALL BE GENERATED BY THE CONTRACTOR TO RECORD THE OBSERVATIONS.
BOTH PARTIES SHALL SIGN ON THE FORM.

E. REPLACE ALL MATERIAL OR EQUIPMENT DAMAGED DURING THE COURSE OF WORK.

F. AFTER THE CHANGES ARE MADE, THE EQUIPMENT SHALL BE INSPECTED AND RE-TESTED
TO DEMONSTRATE THAT IT FUNCTIONS CORRECTLY.

G. NO PORTION OF EXISTING CONDUCTORS SHALL BE SPLICED TO NEW CONDUCTORS FOR

RE-USE WITHOUT SPECIFIC APPROVAL FROM THE OWNER/ENGINEER ON A CASE-BY-CASE
BASIS.

MCC, CONTROL PANELS, PANELBOARDS

THESE NOTES APPLY TO CONTROL PANELS, MCC ETC WHICH HAS TO BE REFURBISHED,
MODIFIED, DISCONNECTED & RECONNECTED OR REWORKED. SEE SPECIFICATION
SECTION 16060 ELECTRICAL DEMOLITION:

THE CONTRACTOR SHALL NOT MAKE ANY MODIFICATION UNTIL THE FOLLOWING HAS
BEEN DONE:

A. THE OWNER/CONTRACTOR SHALL WITNESS THE CONDITION OF THE EXISTING
EQUIPMENT, THE CONTRACTOR SHALL NOTE DOWN ANY DEFECTS OR
DEFICIENCY.

B. THE OWNER SHALL OPERATE THE EQUIPMENT TO DEMONSTRATE THE CURRENT
CONDITIONS. THE CONTRACTOR SHALL NOTE DOWN ANY DEFECTS OR
DEFICIENCIES.

C. ARECORD OF THE OPERATION AND EXISTING CONDITION SHALL BE KEPT IN A
THREE RING BINDER AT THE OWNER/CONTRACTOR TRAILER, IN FORM OF
PICTURES AND INFORMATION.

D. AFORM SHALL BE GENERATED BY THE CONTRACTOR TO RECORD THE
OBSERVATIONS. BOTH PARTIES SHALL SIGN ON THE FORM.

E. REPLACE ALL MATERIAL OR EQUIPMENT DAMAGED DURING THE COURSE OF
WORK.

F. AFTER THE CHANGES ARE MADE, THE EQUIPMENT SHALL BE INSPECTED AND
RE-TESTED TO DEMONSTRATE THAT IT FUNCTIONS CORRECTLY.
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GENERAL NOTES:

1. CUT AND GROUT ALL IN SLAB CONDUITS FLUSH WITH

GRADE.
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— i — DEMOLITION WORK.
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7 3. REMOVE ALL EXCESS SPOILS OFF SIDE.
Jj® NOTES BY SYMBOL "@":
_ ___T) TO 5KV MCC-A

@ ONLY EXISTING MV SWITCHGEAR A & B AND ASSOCIATED
WIRES AND CONDUITS TO BE DEMOLISHED AND REMOVED.
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EXISTING LIGHTING PANEL AND ASSOCIATED CONDUITS AND
WIRES TO REMAIN IN PLACE. BUILDING E-1 WILL STILL BE IN
USE BY THE CITY OF HOUSTON.
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AN

EXISTING HVAC SYSTEM ASSOCIATED WITH BUILDING E-1
SHALL REMAIN IN PLACE. BUILDING E-1 WILL STILL BE IN USE
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GENERAL NOTES:

1. CUT AND GROUT ALL IN SLAB CONDUITS FLUSH WITH

GRADE.

2. SEAL ALL PENETRATIONS CREATED AS A RESULT OF

DEMOLITION WORK.

3. REMOVE ALL EXCESS SPOILS OFF SIDE.

NOTES BY SYMBOL "@":

0

@O ® 8 ©

ALL EXISTING ELECTRICAL EQUIPMENT, DEVICES, AND

COMPONENTS IN THE BUILDING TO DEMOLISHED AND

REMOVED.

EXISTING TRANSFORMERS 3

& 4 OUTSIDE BUILDING "E2"

AND ASSOCIATED WIRES AND CONDUITS TO BE
DEMOLISHED AND REMOVED.

EXISTING CONTROL PANEL AND ASSOCIATED WIRES AND
CONDUITS TO BE DEMOLISHED AND REMOVED.

EXISTING MCC-1, 2, 3 & 4 AND ASSOCIATED WIRES AND
CONDUITS TO BE DEMOLISHED AND REMOVED.

DEMOLISHED DUCTBANK AND ALL ASSOCIATED WIRES.
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GENERAL NOTES:

1. CUT AND GROUT ALL IN SLAB CONDUITS FLUSH WITH
GRADE.

2. SEAL ALL PENETRATIONS CREATED AS A RESULT OF
DEMOLITION WORK.

3. REMOVE ALL EXCESS SPOILS OFF SIDE.

NOTES BY SYMBOL @

(1) EXISTING SWITCHBOARD OUTSIDE BUILDING "G" AND
ASSOCIATED WIRES AND CONDUITS TO BE DEMOLISHED
AND REMOVED.

@ EXISTING 2000KVA TRANSFORMER OUTSIDE BUILDING "G"
ASSOCIATED WIRES AND CONDUITS TO BE DEMOLISHED
AND REMOVED.

@ DEMOLISH BUS DUCT FROM THE EXISTING SWITCHBOARD
TO THE LAST BUS DUCT COUPLING INSIDE THE BUILDING.
BUS DUCT FROM EXISTING MCC'S TO WEST WALL TO
REMAIN AND BE RECONNECTED.

@ DEMOLISH DUCTBANK AND ASSOCIATED WIRES.

@ DEMOLISH AND REMOVE THE LIFT STATION SERVICE POLE,
RISER AND ASSOCIATED WIRES.
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GENERAL NOTES:

1. COORDINATE ALL DEMOLITION WORK WITH THE
OWNER AND CONSTRUCTION MANAGER.

2. OWNER HAS THE FIRST RIGHT OF REFUSAL FOR ALL
DEMOLISHED EQUIPMENT.
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NOTES BY SYMBOL @

(1) COORDINATE DEMOLITION OF UTILITY INFRASTRUCTURE
WITH CENTER POINT ENERGY.

@ DEMOLISH ELECTRICAL EQUIPMENT.
@ DEMOLISH WIRE AND CONDUIT. DEMOLISH DUCTBANK.
(4) DEMOLISH WIRE INSIDE DUCTBANK.

REFER TO DRAWING E-11 THROUGH E-14 FOR ONE-LINE
DEMOLITION.

@ WORK ON THIS EQUIPMENT REFEREED BY OTHERS.

%

/

ASANRANNNRANNNNANN NN \

LEGEND:

m ITEMS TO BE DEMOLISHED.

GAl

Gupta & ASSOCiates, Tnc, 302 Demnis st

Houston, Texas 77006
CONSULTING ENGINEERING

. . Fax: 713-636-2987
Reglstratlon No. F-2593 email: hforouzan@gaiconsulting.com

' FREESE This document is
released for inter im
. review & not intended
ENICHOLS for construction,
10497 Town and Country Way, Suite 500 bidding or permit
Houston, Texas 77024 |  purposes by

Phone - (713) 600-6800
Web - www.freese.com

OOOOOOOOOOO
SURVEYED BY:

FB NO. P-

CITY OF HOUSTON

HOUSTON PUBLIC WORKS

SIMS SOUTH WWTP
ELECTRICAL IMPROVEMENTS

FLECTRICAL
EXISTIG OVERALL
ONE—LINE DIAGRAM

WBS NUMBER FOR CITY OF HOUSTON USE ONLY

R-000265-0146-3

DRAWING SCALE
NTS

CITy OF HOUSTON PM
SHAHIDUR RAHMAN, PE

E-9 SHEET NO. 20 OF 111




NOTES BY SYMBOL @

(1) COORDINATE DEMOLITION OF UTILITY INFRASTRUCTURE
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CPE 12.47KV CPE 12.47KV

(8 MVA) (8 MVA)
SERVICE NO.1 SERVICE NO.2
A\ V4 \V4
/ 15KV, 600A 15KV, 600A /
DISCONNECT SWITCH DISCONNECT SWITCH

FAC SGR 2A: 12.47KV, 900A, 3¢, 3W, 25KAIC, NEMA 3R FAC SGR 2B: 12.47KV, 900A, 3¢, 3W, 25KAIC, NEMA 3R
/ __I_ / __I_ SGR-2A LOAD CALCULATION

| ! | | ! | ITEM DESCRIPTION HP FLA* KVA
O) o) 1 |INFL (2.20) PC1A 62 A 1349

2 RAS (5.25) PC1A --- 31A 675

SUBTOTAL 114 A 2467

) ) ) ) ) ) ) ) ) ) 25% OF LARGEST MOTOR LOAD 70 A -
o o o o o o o o o o

MINIMUM AMPACITY @480V/3¢ 184 A
! / __I__ / __I__ / __I__ / __I__ ! ! / __I__ / __I__ / __I__ / __I__ ! * BASED ON SELECTED PUMP MFG DATA
SGR-2B LOAD CALCULATION
ITEM DESCRIPTION HP FLA* KVA
A EFF TRNF 1A: A INFL TRNF 1A: INFL TRNF 1B: A A EFF TRNF 1B: 1 |INFL (2.20) PC1B 62 A 1338
AT 1500KVA ALY 2000KVA 2000KVA \AAA AL 1500KVA
(Y YY) 1247KV - 480/277V (Y YY) 1247KV - 480/277V 12.47KV - 4801277V (Y Y Y (Y YY) 1247KV - 480/277V 2 |RAS(5.25)PC1B 31A 910
-él 3¢, 4W. -ﬁ 3¢, 4W. 3¢, 4W. ﬁ— -él 3¢, 4W. 3 |EFF (8.00)PC1B 21 A 213
YA RAS TRNF 1A: YA RAS TRNF 1B: SUBTOTAL 114 A 2460
AL 2000KVA AL 2000KVA 25% OF LARGEST MOTOR LOAD 70 A
Y M ; i.447vr\</v - 480/277V INFL PC1A: INFL PC1B: YY" ;1-447VI§V - 4807277V MINIMUM AMPACITY @480V/3¢ 184 A
‘ﬁ , 4W. 4000A, 480V, 3¢, 4W, 4000A, 480V, 3¢, 4W, ‘ﬁ s AW, "
- 85KAIC, NEMA 3R (G BUILDING) 85KAIC, NEMA 3R (G BUILDING) - BASED ON SELECTED PUMP MFG DATA
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SGR-2A LOAD CALCULATION
FAC SGR 1A: 12.47KV, 600A, 3¢, FAC SGR 1B: 12.47KV, 600A, 3¢, 3W, .
3W, 25KAIC, NEMA 3R 25KAIC, NEMA 3R ITEM DESCRIPTION HP FLA KVA
- - T I e T 1 BLR (5.05) PC1A 162 A 3492
| = | = |
°) °) SUBTOTAL 162 A 3492
° ° 25% OF LARGEST MOTOR LOAD 46 A
MINIMUM AMPACITY @480V/3¢ 208 A
I _I_‘__ I _‘_‘_I_ I * BASED ON SELECTED PUMP MFG DATA
) ) ) ) ) )
(o] (o]
I T I T I SGR-2B LOAD CALCULATION
/ __|=_ / __|=_ _-IT- / _-IT- / __|=_ / _-IT— ITEM DESCRIPTION HP FLA* KVA
1 BLR (5.05) PC1B 162 A 3492
A A SUBTOTAL 162 A 2460
\ , ?6(?02\?/2{': A: BLR E(F){(')\'OFKLBA' \ , 25% OF LARGEST MOTOR LOAD 46 A
(YY) 1247KV - 4160V 12.47KV - 4160V (YY" Y MINIMUM AMPACITY @480V/3¢ 208 A
(g 3¢, 3W. 3¢, 3W. Q) * BASED ON SELECTED PUMP MFG DATA
BLR PC1A: BLR PC1B:
4160V, 2000A, 3¢, 3W, 4160V, 2000A, 3¢, 3W,
36KAIC, NEMA 1 36KAIC, NEMA 1
;T§ A
52 52
| | | |
l N l l N l
52 52 52 52 52 52 52 52 52
Y Y Y v Y GAI
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FROM CENTERPOINT FROM CENTERPOINT ITEM DESCRIPTION HP FLA® KVA
ENERGY ENERGY
1 BLR (5.05) PC1A - 162 A 3492
N N
SUBTOTAL 162 A 3492
25% OF LARGEST MOTOR LOAD 46 A -—
SGAGP SGB-6P MINIMUM AMPACITY @480V/3¢ 208 A -—
*BASED ON SELECTED PUMP MFG DATA
- - - - - - - - - - - - - SGR-2B LOAD CALCULATION
SGR-1A: 900A, 12.47KV, 3PHASE, 3WIRE, 25KAIC SGR-1B: 900A, 12.47KV, 3 PHASE, 3 WIRE, 25KAIC
ITEM DESCRIPTION HP FLA* KVA
| |
;.L 1 BLR (5.05) PC1B - 162 A 3492
900AF 900AF 900AF 900AF 900AF
200AT 200AT 200AT 200AT 900AT
Q
l | | SUBTOTAL 162 A 2460
900AF
o 900AT 25% OF LARGEST MOTOR LOAD 46 A -
- 7] - - - - - - — - - - - MINIMUM AMPACITY @480V/3¢ 208 A -
1 sori ] 1 * BASED ON SELECTED PUMP MFG DATA
3-500KCMIL
(MV-105), 15KV
(133%), #1.0G
(600V), 5"C
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NOTES BY SYMBOL " "

4160V, 39, 3W, 2000A
INSULATED COPPER
BUS, 40KA SCCR

________________ SGR-1A seR8 |
:' RECLOSER RECLOSER ':
[ [
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[ [
[ [
[ | 2.
| | 3.
[ [
| HV HV |
I r ] TERMINALS TERMINALS — ] I .
5 ] \ L 1 :
: | -3CT(6) CT(G)E_ | :
| l | - _ L N _ l |
l ' JAN JAN ! ' 5
| | EAN ) BLR TRNF-1A BLR TRNF-1B U EAN | |
| [ m 5/5.6MVA 5/5.6MVA m | I
| | 12.47KV/4160V 12.47kvi4t60v o' |\ Y, oo o | | 5
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I 11 SC SC (N I
| : : : % |— 15KVA 15KVA <—| : : : |
| I Ui @ 4.16KV: | 4.16KV: @ i I |
| (3) LA 240/120V, 10 240/120V, 10 (3) LA |
I 11 _I:o—oo—u | <—oo—c—_L 11 I 15.
N O Er—— 131 0
11 | CPT | 11
| | .
| | : : : @ SCTB THROWOVER | SCTB @: : : | | 17
1 1
: THRSE), ! (3)CT @t 11 Pam |y 1] |
| n 2000/5A 2000/5AC i |
| (2)PT (2PT I
| : : : 4160/120V 4160/120V : : : |
| | 3T PANEL | O3 E—r—— P 11! | |
I 11 (N I
19U BXD) O BXD) TN
- TP1 FPR @ @ FPR TP1 -
| 887 850 | 850 887 |
I /\< > I I\ I
PL-301 2000A /1\ 6 @ @ @ 4\ 2000A PL-302
—— T— 52 — > ) [K]=]52 e\ -~
@ W (N.C.) (N.C.) §j// @
SCTB s SCTB
| D @)cT | @)CT |
D 2000/5A ‘ 2000/5AC
\V4 @ | @ \V4
TlE_ArK__I O TES 4160V, 3@, 3W, 2000A
(N.O.) @ BUS (N.O.) INSULATED COPPER ©
DUCT BUS, 40KA SCCR N
I
2000AT__ [T2000A | 0007en &
| I | %)
FPR FPR s
850 850 a
g
120V RELAY =
N N Y ] N N POWER BUS OZ
J J v v 4 > &)
120V CONTROL [ 120V CONTROL
5KV METAL CLAD
SWITCHGEAR
SCALE: NTS
E-27

FEEDR MANGEMENT RELAY TYPE FPR PER
SPECIFICATIONS. CONNECT TO PLC VIA ETHERNET
PORT. INCLUDE LOCKOUT FUNCTION 86.

SHORTING TYPE TERMINAL BLOCK AND FLEXITEST

SWITCH (SCTB).

ALL TRIP SETTINGS SHALL BE SET BY

CONTRACTOR PER POWER COORDINATION

STUDY.

PROVIDE KIRK KEY SYSTEM SO ONLY THREE OF
THE FOUR BREAKERS MAY BE CLOSED AT ANY

ONE TIME.

SWITCHGEAR MANUFACTURER SHALL PROVIDE
120V PANEL OF ADEQUATE SIZE AND BRACING.

PROVIDE REMOTE RACKING DEVICE FOR ALL

CIRCUIT BREAKERS.

FURNISH STATION CLASS ARRESTOR

UPS TO BE SIZED BY SWITCHGEAR

RATED 6KV.

MANUFACTURER, BACKUP TIME TO BE 30 MINUTES

MINIMUM.

TRANSFORMER TO BE PROVIDED WITH 2-SETS OF
MULTI-RATIO CTS ON EACH PRIMARY AND

SECONDARY BUSHING.

REFER TO SHEET E-30 FOR RELAY ANSI DEVICE

PROTECTION CODES.

REFER TO SHEET E-XX.

PROVIDE 10W BATTERY AND UPS FAIL CONTACT.

TRANSFORMER MANUFACTURER SHALL SUPPLY
CPT CONNECTED TO TRANSFER SECONDARY FOR

FANS.

TRANSFORMER MANUFACTURER SHALL SUPPLY A
200A, 10SEC SS, NEMA GROUNDS RESISTOR,

(NGR), COVER MOUNTED ON TOP OF
TRANSFORMER. PROVIDE 200/5 CT.

GE MULTILIN PQM-II .

REFER TO SHEET E-30 FOR DETAILS.

ROUTE WIRE AND CONDUIT TO NETWORK

ENCLOSURE.
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GENERAL NOTES: NOTES BY SYMBOL " "

1. THE CONTRACTOR SHALL OBTAIN THE EXISTING 1. PROVIDE REMOVABLE PLATE TO EXTEND BUS IN
NAME PLATE DATA AND COORDINATE THE FUSE FUTURE.
BLR PC1A / / BLR PC1B SIZE WITH THE NAME PLATE.

2. LOCATED IN NEW EXISTING BLOWER BUILDING.

2. THE CONTRACTOR SHALL COORDINATE

4160, 3@, 3W, 2000A INSULATED COPPER BUS, 40KA SCCR 4160, 3@, 3W, 2000A INSULATED COPPER BUS, 40KA SCCR INSTALLATION OF THE POWER CABLES WITH THE 3 REFER TO SHEET E.30 FOR RELAY ANS| DEVICE
) © OWNERS INSPECTION GROUP. CODES.
| 3. THE CONTRACTOR SHALL MAINTAIN THE BEND 4. TOP FED EQUIPMENT.

RADIUS OF THE 5KV CABLE AS PER
MANUFACTURER REQUIREMENTS.

4. PROVIDE REMOTE RACKING DEVICE FOR ALL

PT(2) PT(2) RI12) PT(2) | CIRCUITS BREAKERS.
w w
CPT CPT & & CPT CPT
%) %)
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NOTES BY SYMBOL @

1. REFER TO DETAILS A AND B FOR ADDITIONAL

DETAILS.
2. FURNISH INFRARED WINDOWS FOR EACH
CUBICLE.
|——————————— 36" e 36" e 36" e 36" e 36" . 36" et 36" — 36" - 36" ———————
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8l
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MAIN 1 208V A/IC MAIN 2
@ TIE BREAKER @ SOWER @ TIE BREAKER @ @

SR A R S A R A A R A B G A SRR SR I T e . . T e e 3
FRONT VIEW SIDE VIEW f
SWITCHGEAR BLR PC1A/PC1B ELEVATION &
SCALE: NTS
®  switcHeEar @
MASTER CONTROL

PANEL (SWG-CP)

[ 30"/ o 30" ——— =
: NO. EQUIPMENT GAI
é Gupta & Associates, Inc. (2D
@ UTILITY MAIN 1 CONSULTING ENGINEERING =& 710362008
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—— FIBER OPTIC
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|
UPS BUS
LOAD BUS

! 120V CLOSE/TRIP CONTROL

1\ FEEDER PROTECTION RELAY MULTILIN 850 SCHEMATIC

v SCALE: NTS

ANSI| DEVICE NO. FUNCTION
27 BUS/LINE UNDERVOLTAGE
50N NEUTRAL INSTANTANEOUS
OVERCURRENT
50P PHASE INSTANTANEOUS
OVERCURREN
50G GROUND INSTANTANEOUS
OVERCURRENT
51N NEUTRAL TIME
OVERCURRENT
51P PHASE TIME OVERCURRENT
51G GROUND TIME OVERCURRENT
59 OVERVOLTAGE
81U/O UNDER/OVER FREQUENCY
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NOTES BY SYMBOL " "

1. HAND RESET LOCKOUT RELAY LOCATED IN

SWITCHGEAR.

2. NEMA GROUND RESISTOR.
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POWER PANEL PP-BLR ONE-LINE DIAGRAM

SCALE: NTS

NOTES BY SYMBOL " "

1.

2.

3.

MANUFACTURER SHALL SIZE THE BREAKER FOR

THE SPD.

ATS SHALL BE 4-POLE AND SWITCH NEUTRAL.

REFER TO DRAWING E-28 FOR CONTINUATION.
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1. INSTALL 4" SPARE CONDUIT FOR FUTURE USE.

2. REFER TO DRAWING E-33.

3. REFER TO DRAWING E-34.

4. CONNECT TO EQUIPMENT THAT IS INSTALLED BY

OTHERS.
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SWITCHGEAR PC1B: 4000A,
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PROPOSED OVERALL LIFT STATION ONE-LINE DIAGRAM

SCALE: NTS

INFL PC1A LOAD CALCULATION

ITEM DESCRIPTION HP FLA* KVA
1 INFL (2.20) MCC-1A --- 1622 A 1349
SUBTOTAL 1622 A 3492
25% OF LARGEST MOTOR LOAD 70 A ---
MINIMUM AMPACITY @480V/3¢ 1692 A ---

* BASED ON SELECTED PUMP MFG DATA

INFL PC1B LOAD CALCULATION
ITEM DESCRIPTION HP FLA* KVA
1 INFL (2.20) MCC-1B --- 1609 A 1338
SUBTOTAL 1609 A 2460
25% OF LARGEST MOTOR LOAD 70 A ---
MINIMUM AMPACITY @480V/3¢ 1679 A ---

* BASED ON SELECTED PUMP MFG DATA

NOTES BY SYMBOL " "

1. SERVICE ENTRANCE RATED.

2. BREAKER RATED FOR 100% OPERATION.

3. MANUFACTURER SHALL SIZE THE BREAKER FOR

THE SPD.

4. PROVIDE ENERGY - REDUCING MAINTENENCE
SWITCH TO MITIGATE THE ARC FLASH.

5. BY OTHERS.

6. CONNECT EXISTING BUS
THE TAP BOX.

DUCT TO NEW CABLES IN
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NOTES BY SYMBOL " "

@ MANUFACTURER SHALL SIZE THE BREAKER FOR SPD.

PROVIDE ENERGY REDUCING MAIN BREAKER SWITCH TO

MITIGATE THE ARC FLASH.
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PROPOSED RAS MCC-1A LOAD CALCULATION
ITEM DESCRIPTION HP FLA* KVA
1 RAS/WAS PUMP M-5004 169 HP 220 A 183
2 RAS/WAS PUMP M-5005 169 HP 220 A 183
3 LIFT STATION PUMP P-4108 177 HP 231 A 192
4 DEWATERING PUMP M-4112 30 HP 39A 33
5 ODOR CONTROL 20 HP 26 A 22
6 TAS PUMP M-5104 15 HP 20 A 16
7 TAS PUMP M-5106 15 HP 20 A 11
8 BAR SCREEN M-4203 5 HP 7A 5
9 BRIDGE CRANE 5 HP 7A 5
10 | SLIDE GATE M-4XXX 5HP 7TA 5
11 DEWATERING PUMP M-4110 10 HP 13A 11
12 | WAS THICKENER M-5102 2 HP 3A 2
13 | SLUICE GATE M-4108 2 HP 3A 2
14 | SLUICE GATE G-4310 2 HP 3A 2
15 | POWER PANEL "HW" - 168 A 140
16 | MINI POWER CENTER "HW-MPC" - 17 A 14
17 | TRNF-RAS1A 30KVA - 36 A 30
SUBTOTAL 1040 A 856
25% OF LARGEST MOTOR LOAD 58 A -
MINIMUM AMPACITY @480V/3¢ 1098 A -

* BASED ON SELECTED PUMP MFG DATA
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NOTES BY SYMBOL " "

@ PRIOR TO DEMOLISHED EXISTING PLC
RTU283B CONTROL PANEL, CONTRACTOR
SHALL FIELD VERIFY LOCATION OF ALL
EXISTING POWER AND CONTROL WIRES,
CONDUITS, J-BOXES, EQUIPMENT AND ALL
FIELD DEVICES. THE CONTRACTOR SHALL
REPLACED ALL EXISTING CONTROLS AND
SIGNAL WIRES, INCLUDING PROVIDES NEW
AND EXTEND EXISTING CONDUITS TO NEW
RTU283B CONTROL PANEL LOCATED IN
PROPOSED E2 ELECTRICAL BUILDING AS
REQUIRED.

REFER TO ONE-LINE DIAGRAM AND
SCHEDULE FOR CONDUIT AND WIRE SIZES.

@ SEE ELECTRICAL LIGHTING PANEL "LP-1".
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@ PRIOR TO DEMOLISHED EXISTING PLC
RTU283B CONTROL PANEL, CONTRACTOR
SHALL FIELD VERIFY LOCATION OF ALL
EXISTING POWER AND CONTROL WIRES,

CONDUITS, J-BOXES,

EQUIPMENT AND ALL

FIELD DEVICES. THE CONTRACTOR SHALL
REPLACED ALL EXISTING CONTROLS AND
SIGNAL WIRES, INCLUDING PROVIDES NEW
AND EXTEND EXISTING CONDUITS TO NEW
RTU283B CONTROL PANEL LOCATED IN
PROPOSED E2 ELECTRICAL BUILDING AS

REQUIRED.

REFER TO ONE-LINE DIAGRAM AND
SCHEDULE FOR CONDUIT AND WIRE SIZES.

@ SEE ELECTRICAL LIGHTING PANEL "LP-1".
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FINISHED
| / GRADE

= Z
=
@\ T #4/0 TINNED
_ GROUND WIRE
#5 @ TIED TO REBAR
6" TOP
CONCRETE
| ,I;_/ENCASEMENT
3 [ R 000

' 1 CONDUIT AS
' ] INDICATED ON PLANS
""".] AND IN SPECS.

NS 10 =y
# @ J_ SRR I E:

BACKFILL AND COMPACT
TO 95% IN AREAS WHICH

— 6" |

2'(TYP.) HAVE BEEN UNDERCUT
" UNDISTURBED EARTH.
#5 @ 6" BOT.-TYP
@ PROVIDE WELL

(#8 @ 6" BOT. OVER PIPELINES

#4/0 TINNED
GROUND WIRE
TIED TO REBAR
AND BONDED TO
GROUND SYSTEM

#4 AT 4' O.C.
TRANSVERSE
REINFORCEMENT

™
/A’ LN

)

'/

9
Y e
7777

PVC 1 ,
OR FILL EXTENDING 4' BEYOND COMPACTED FILL IN CONDUIT ) 1
AREAS WHICH HAVE )
OUTER EDGE OF THE PIPE, P
TYP. FOR ALL REBAR) BEEN UNDERCUT. ; <
DUCTBANK 4’ L.
—v
SECTION 1 \4 » ‘
NOT TO SCALE v \\ =i !
NOTES BY SYmBoL "\ # )" § ;%
N (= '
1. PROVIDE MIN. 3 INCHES CONCRETE COVER OVER AND UNDER
REINFORCEMENT CAGE AND 6 INCHES ON EACH SIDE. a S
AR ‘
2. NATIVE FILL TO A MINIMUM OF 18". ABOVE DUCTBANK TOP 6" <P
TO BE TOPSOIL. NATIVE FILL SHALL BE CLEARED OF ALL ]
DEBRIS AND ROCKS LARGER THAN 2". COMPACT ALL \
BACKFILL IN 8 IN. LIFTS TO 90 PERCENT OF STANDARD
PROCTOR (ASTM D 698) DENSITY, UNLESS UNDER EXISTING
OR PROPOSED PAVEMENT, OTHER UNDERGROUND UTILITIES,
OR STRUCTURES. IF DUCT BANK IS UNDER EXISTING OR BLASTIC DUGT
PROPOSED PAVEMENT, OTHER UNDERGROUND UTILITIES, OR CPACERS AT &
STRUCTURES, COMPACT ALL BACKFILL IN 8 IN. LIFTS TO 95 N
PERCENT OF STANDARD PROCTOR DENSITY.
ISOMETRIC VIEW
3. PLACE RED WARNING TAPE ABOVE DUCTBANK HALF-WAY
BETWEEN CONCRETE AND GRADE LEVEL. REFER TO SPEC
SECTION 16600 [26 05 43] FOR ADDITIONAL REQUIREMENTS.
4. REFER TO CONCRETE SPECIFICATIONS FOR MIX DESIGN.
5. RED DYE TO BE MIXED IN CONCRETE BEFORE PLACEMENT. REINFORCED CONCRETE

ENCASED CONDUIT DUCTBANK

6. 3"X3"X3" CONCRETE BLOCK TWO ON EACH SIDE MINIMUM TO

PVC COATED
RIGID ALUMINUM
CONDUIT

EQUIPMENT PAD
OR CONCRETE
FLOOR

, — PVC
< CONDUIT

PVC COATED
RIGID ALUMINUM
CONDUIT

GRADE \

HANDHOLE
OR
MANHOLE

BUILDING
OR
STRUCTURE

\NOTES BY SYMBOL " "

1. REFER TO ELECTRICAL MANHOLE DETAILS.

2. DUCTBANK STEEL TO BE EMBEDDED INTO
STRUCTURES AND MANHOLES.

3. SEE DETAIL FOR WATERTIGHT DUCT
PENETRATIONS BELOW GROUND FOR
MANHOLES OR HANDHOLES.

4. SEE DETAIL FOR WATERTIGHT DUCT
PENETRATIONS BELOW GRADE FOR
STRUCTURES OTHER MANHOLES OR
HANDHOLES.

5. BOND TO MANHOLE/HANDHOLE COVER
RING GROUND WIRE IF PRESENT.

6. TIE TO GROUND RING WHERE AVAILABLE.

\ GROUND ROD

DUCTBANK GROUNDING

DETAIL  /E02)

NOT TO SCALE v

SUPPORT REBAR CASE PLACED 5'-0" ON CENTER. DETA' L @ 7. TIETO SWITCHGEAR, MCC, PANELBOARD,
ETC. GROUNDING
7. REBAR EMBEDDED IN EQUIPMENT PAD OR CONCRETE FLOOR NOT TO SCALE -
MINIMUM OF 6".
. 2"0" -
4_1/2" 3ll 1ll 3ll 1 " 3" 1ll 3" 4_1/2" GAI
Gupta & Associates, Inc. J22Demisst
- el: 713-636-2936
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BE 1/2" WIDE AND 1/4" D v C T ~
DEEP IMPRESSED IN N This d ti

CONCRETE. LETTERS ANK I 20 |'. FREESE released for interim

SCRATCHED INTO . ENICHOLS revw{eov: fconnsiiué?g:ded
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BE ACCEPTED — © Houston, Texas 77024 purposes by
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SHOW DIRECTION OF ocTosEs 2025
DUCT BANK SURVEYED BY: DATE
FB NO. P-

/ CONCRETE
I 1ll

DUCTBANK MARKER DETAIL LOW
VOLTAGE CONDUCTORS

DETAIL  /E05)
NOT TO SCALE U

NOTES BY SYMBOL " "

1. INSTALL AT 90' INTERVALS MAXIMUM OR ONE MARKER
BETWEEN EACH MANHOLE OR HAND HOLE.
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CONCRETE

ENCASEMENT \ (TYP))
CONDUIT AS ‘\

SCHEDULED

REBAR ROUGHEN ALL JOINT
SURFACES AND APPLY
EPOXY BONDING AGENT

~

COUPLING (TYP.)

UL
/ljtf\

10 FT. LENGTH OF
PVC COATED RIGID
ALUMINUM
CONDUIT (TYP.)

WATERTIGHT DUCT PENETRATION
BELOW GRADE STRUCTURES

DETAIL  /E06)
N

NOT TO SCALE

ANCHOR
@ BOLTS
3/8" (MIN.)

316 SS

1-5/8" 316 SS SLOTTED
CHANNEL LENGTH AS
REQUIRED

CONDUIT AS
SPECIFIED

1" MIN.

316 SS CONDUIT CLAMP,
NUMBER AND SIZE AS
REQUIRED (TYP.)

ALL CUT EDGES TO
BE FILED SMOOTH

WALL - EXPOSED
CONDUIT INSTALLATION

DETAIL  /E07)
N

NOT TO SCALE

NOTES BY SYMBOL "@":

1.  PROVIDE THE CORRECT SIZE ANCHOR BOLTS
BASED ON LOAD.

INTERIOR EXTERIOR

WATERTIGHT SEAL
AS SPECIFIED WITH
316SS HARDWARE

316SS WALL SLEEVE

CONDUIT

316 SS SLEEVE WITH
WATER STOP, SLEEVE
DIAMETER AS REQUIRED
BY SEAL MANUFACTURER

NEW CONSTRUCTION MASONRY, CMU, OR
CONCRETE BELOW GRADE - WATERTIGHT CONDUIT PENETRATION

DETAIL  /E08)
NOT TO SCALE U

INTERIOR EXTERIOR

WATERTIGHT SEAL
AS SPECIFIED WITH
316SS HARDWARE

316SS WALL SLEEVE

6/ CONDUIT

316 SS SLEEVE WITH
WATER STOP, SLEEVE
DIAMETER AS REQUIRED
BY SEAL MANUFACTURER

NEW CONSTRUCTION MASONRY, CMU, OR
CONCRETE ABOVE GRADE - WATERTIGHT CONDUIT PENETRATION

DETAIL  /E09)
NOT TO SCALE U

ALUMINUM CONDUIT

FILL WITH
NON-SHRINKING
GROUT (TYP.)

CONCRETE WALL /
OR FOUNDATION

PVC COATED | r

FLANGED TYPE
INTERIOR EXTERIOR SEALING BUSHING
WITH 316 SS CAULK ALL AROUND
HARDWARE WITH SEALANT PRIOR
PVC COATED TO INSTALLING BUSHING
ALUMINUM
DIAMETER AS CONDUIT FILL VOID WITH
- g REQUIRED BY SEAL ' -
‘—‘ MANUFACTURER. CHASE FOAM
CORE DRILLED AFTER INSTALLATION

| / HOLE
PVC COATED

S

ALUMINUM FILL VOID WITH
CONDUIT "CHASE FOAM" AFTER
INSTALLATION CORE DRILLED HOLE
WATERTIGHT SEALS r -h

WITH 316 SS
HARDWARE (TYP.)

WATER STOP -P
FLANGED TYPE
SEALING BUSHING CORE

WITH 316 SS DRILLED
EXISTING CONCRETE STRUCTURE BELOW GRADE HARDWARE HOLE
WATERTIGHT SINGLE CONDUIT PENETRATION /
CONCRETE WALL

DETAIL  /E10)
NOT TO SCALE \/

EXISTING MASONRY WALL BELOW GRADE -

SINGLE CONDUIT PENETRATION

DETAIL E11

NOT TO SCALE

2

CONCRETE WALL
OR FOUNDATION

EXISTING MASONRY WALL ABOVE GRADE -
WATERTIGHT SINGLE CONDUIT PENETRATION

DETAIL  /E12)
NOT TO SCALE \/

PROVIDE SQUARE ON ON
ROUND OPENING AS NEEDED
PVC COATED-
CORE DRILLED HOLE ALUMINUM
/ CONDUIT

\ PVC COATED

ALUMINUM WATERTIGHT SEAL
WITH 316 SS
FIRE RETARDANT SEALING HARDWARE

COMPOUND INDOORS OR

NON-SHRINKING CEMENT CONCRETE GAI
\GROUT OUTDOORS WALL OR / Gupta & Associates Tnc, 302 Dennis St,

li ‘l NON-SHRINK
GROUT

\ CORE DRILLED

HOLE

FOUNDATION HOI.-IStOIl, Texas 77006
CONSULTING ENGINEERING T e

CONCRETE, CMU OR Registration No. F-2593 ema.il: hforouzan@gaiconsulting.com
BRICK WALL
(CONCRETE SHOWN) EXISTING CONCRETE STRUCTURE ABOVE GRADE -

WATERTIGHT SINGLE CONDUIT PENETRATION '. FREESE rg:OsSidoc%?f:gerzmd

EXISTING BLOCK OR CONCRETE WALL - DETAIL @ {NICHOLS tor construction,
INTERIOR CONDUIT PENETRATION 10497 Town and Country Way, Suite 500 bidding or permit
NOT TO SCALE U Houston, Texas 77024 ourposes by
Phone - (713) 600-6800 0SS FOROUZAN

DETAIL E13

NOT TO SCALE U

NOTES BY SYMBOL "@":

1. LEAVE REBAR INTACT WHEN BREAKING OUT
EXISTING WALLS.

Web - www.freese.com TEXAS P

SURVEYED BY:
FB NO. P-

.E. No. 77748

OCTOBER 2025

DATE

HOUSTON PUBLIC WORKS

CITY OF HOUSTON

SIMS SOUTH WWTP

FLECTRICAL
STANDARD DETAILS

ELECTRICAL IMPROVEMENTS

R-000265-0146-3

DRAWING SCALE

NTS

CITy OF HOUSTON PM
SHAHIDUR RAHMAN, PE

E—-47 SHEET NO. 58 OF 111

WBS NUMBER FOR CITY OF HOUSTON USE ONLY




55 PM

10/29/2025 4:

PLOTTED

FN-MONO-H878.CTB

PLOT STYLE

FILE PATH: O:\H878_Sim South WWTP Improvement\5 Drowings\Electrical\!Working\H878_E-48.dwg

CONDUIT

/

FINISHED

GRADE \

<)
<l

CONCRETE
SLAB

O

WATERTIGHT
SEAL WITH
316 SS
HARDWARE

EXISTING CONCRETE SLAB -

WATERTIGHT SINGLE CONDUIT PENETRATION

(E15)

DETAIL

NOT TO SCALE

5

N

FILL OPENING WITH FIRE
RETARDANT SEALING
COMPOUND INDOORS

OR NON-SHRINK
CEMENTITIOUS GROUT
PITCH AWAY FROM
CONDUITS

1Il

CONCRETE SLAB \ P
?

PVC COATED ALUMINUM
CONDUIT AND COUPLING
(TRANSITION TO OUTDOOR
LOCATIONS)

EXISTING CONCRETE SLAB-WET LOCATIONS -
WATERTIGHT MULTIPLE CONDUIT PENETRATION

|| AN SAW-CUT EXISTING

PVC COATED
CONDUITS

PVC COATED
COUPLING (TYP.) @

[ FINISHED FLOOR

STRUCTURES 2" INTO
SURFACE AND BREAK OUT
CONCRETE, LEAVING
REBARS INTACT

CONDUIT SEALS AS
REQUIRED

CONCRETE CURB WITH
CHAMFERED EDGES

3" MINIMUM HOUSE
KEEPING PAD

CONCRETE
FLOOR OR SLAB

CONDUITS AS
SPECIFIED OR AS
PLANNED —

CONDUIT AS
SPECIFIED

PVC COATED @
COUPLING (TYP.)

PVC COATED

ALUMINUM

ELBOW (TYP.)
|

INTERIOR OR EXTERIOR -
CONCEALED CONDUIT INSTALLATION CONCRETE SLAB

DETAIL

(E17)

NOT TO SCALE

NG

TYPICAL FREE STANDING EQUIP.
PROVIDE MID-SUPPORT WHERE
REQUIRED BY MANUFACTURER

1/2" DIA. MIN.
DRILL AND ADHESIVE ADHESIVE TYPE
#4 REBAR 6"x6" ANCHOR AND 316 SS
ANCHOR @24 ANCHOR BOLTS
AROUND PERIMETER &
OF PAD MIN 3" INTO
PAD AND INTO FLOOR 4"@ FINISHED

™

\ ROUGHEN FLOOR
SLAB PRIOR
POURING PAD

ELECTRICAL EQUIPMENT
FLOOR MOUNTING

DETAIL  /E18)
NOT TO SCALE U

DETAIL

NOT TO SCALE

‘E16)
NG

NOTES BY SYMBOL " "

1. THE FIRST FITTING PAST ANY FINISH SURFACE
SHALL BE A MIN. OF 3" ABOVE THAT FINISH

NOTES BY SYMBOL " "

1. THE FIRST FITTING PAST ANY FINISH SURFACE
SHALL BE A MIN. OF 3" ABOVE THAT FINISH

SURFACE.

SURFACE.

NOTES BY SYMBOL " "

1. ALSO SEE STRUCTURAL DETAILS FOR FURTHER

INFORMATION.

2. PROVIDE FINAL INSTALLATION LEVEL.

3. PROVIDE THE CORRECT SIZE ANCHOR BASED ON

LOAD.

4. COORDINATE CONDUIT PENETRATION THROUGH
FLOOR AND EQUIPMENT PAD WITH STRUCTURAL

DESIGN.

5. EQUIPMENT PAD SHALL BE 3" MORE IN LENGTH
AND WIDTH THAN THE EQUIPMENT TO BE PLACED.
IF EQUIPMENT IS PLACED UP AGAINST THE WALL,
THERE SHALL NOT BE A 3" GAP BETWEEN THE
EQUIPMENT AND WALL. REFER TO PLAN VIEWS

FOR ADDITIONAL INFORMATION.

5/16" DIA. MIN
ADHESIVE TYPE
AND 316 SS
ANCHOR BOLTS

O

1-5/8" 316 SS
SLOTTED CHANNEL.
ALL CUT EDGES TO

BE FILED SMOOTH

TP

ELECTRICAL EQUIPMENT
WALL MOUNTING

ELECTRICAL
EQUIPMENT
ENCLOSURE AS
SPECIFIED

DETAIL

E19

NOT TO SCALE

NOTES BY SYMBOL "

(E19)
N

1. PROVIDE THE CORRECT SIZE ANCHOR BOLTS

BASED ON LOAD

[-BEAM OF

WP/GFI

316 SS BEAM
CLAMP

CHANNEL STEEL \

3/8" (MIN.)
316 SS ALL
THREAD ROD ALUMINUM
CABLE TRAY
(TYP.) 316 SS
FASTENING
HARDWARE
316 SS NUTS,

1-5/8" 316 SS DOUBLE
SLOTTED CHANNEL

WASHERS (TYP.)

TRAPEZE TRAY SUPPORT
DETAIL  /E21)
NOT TO SCALE

NG

YELLOW WARNING
TAPE OVER ENTIRE

5/16" DIA. MIN ADHESIVE
TYPE AND 316 SS @

SURFACE \

L0000

ANCHOR BOLTS (TYP.)

DETAIL

CONDUIT COVER

(E22)
NG

NOT TO SCALE

NOTES BY SYMBOL " "

MIN. 1/4"
ALUMINUM OR
10'GA 316 SS

IN-USE COVER

UNISTRUT
\

120V RECEPTACLE

DETAIL  [E24\
NOT TO SCALE U

NOTES BY SYMBOL " "

1. THE FIRST FITTING PAST ANY FINISH SURFACE
SHALL BE A MIN. OF 3" ABOVE THAT FINISH
SURFACE.

1.

PROVIDE 1/8" NEOPRENE GASKET WHERE
ALUMINUM IS SELECTED. DO NOT ALLOW
ALUMINUM TO COME INTO DIRECT CONTACT WITH

CONCRETE.

PROVIDE THE CORRECT SIZE ANCHOR BOLTS

BASED ON LOAD.
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PULL BOX OR TERMINAL
CABINET AS INDICATED
ON THE DRAWINGS AND

SPECIFICATIONS \

REFER TO APPLICABLE
WALL PENETRATION
DETAILS

o

~—— J-BOX @

NOTES BY SYMBOL " "

1. SEAL ALL CONDUITS ENTERING ENCLOSURES
WITH REMOVABLE SILICON CAULK.

2.  ALLOW MINIMUM OF 12" OF WIRE SLACK IN
JUNCTION BOX TO ACCOMMODATE EXPANSION
JOINT.

3. APPLY RUBBER ELECTRICAL TAPE TO ALL

EXPOSED METAL CONDUIT OR CONDUIT THREADS.

EXTEND TAPE A MINIMUM 2" IN BOTH DIRECTIONS
BEYOND EXPOSED CONDUIT.

PULL BOX OR TERMINAL
CABINET AS INDICATED
ON THE DRAWINGS AND

SPECIFICATIONS \\

-/

o

~

@

REFER TO APPLICABLE
WALL PENETRATION
DETAILS

NOTES BY SYMBOL " "

1.  SEAL ALL CONDUITS ENTERING ENCLOSURES
WITH REMOVABLE SILICON CAULK.
FITTING OR BOX AND

RISER MATERIAL AS 2. APPLY RUBBER ELECTRICAL TAPE TO ALL
REQUIRED

EXTEND TAPE A MINIMUM 2" IN BOTH DIRECTIONS
BEYOND EXPOSED CONDUIT.

3. THE FIRST FITTING PAST ANY FINISH SURFACE
SHALL BE A MIN. OF 3" ABOVE THAT FINISH

EXPOSED METAL CONDUIT OR CONDUIT THREADS.

SURFACE.
4. THE FIRST FITTING PAST ANY FINISH SURFACE
SHALL BE A MIN. OF 3" ABOVE THAT FINISH ALUMINUM 4. DOWEL INTO WALL TO ATTACH DUCTBANK.
SURFACE. / CONDUIT
ALUMINUM
EXPANSION- " é"(‘)L,{l'\g'S #M
DEFLECTION |~~~
FITTING — i
\\ / C CONCRETE SLOPED PVC COATED
TAPED ALUMINUM AWAY FROM BLDG. ALUMINUM CONCRETE SLOPED
CONDUIT —_ 1" CHAMFER ALL CONDUIT —____ AWAY FROM BLDG. 1"
\ AROUND e H CHAMFER ALL AROUND
\ _{
.‘o . * ..“ : 3" 3"
SRR I @ oy
e, . 1
‘e .‘..' . ..‘ " —
AP N P PVC PVC
by CONDUIT CONDUIT
“ SAND CONCRETE
s TAPED COATED ENCASEMENT AS PVC COATED ENCASEMENT AS
. a° «
S ALUMINUM LONG PER DUCTBANK EXISTING/NEW ALUMINUM LONG PER DUCTBANK
S SWEEP ELBOW DETAILS FOOTING OR — SWEEP ELBOW DETAILS
. FOUNDATION
PVC CONDUIT — PVC CONDUIT
EXISTING/NEW e AS SHOWN AS SHOWN
FOOTING OR y ON PLANS | ON PLANS
FOUNDATION L
J \
. S . A R AR .a: . . ) -
9 . . B - . ] \ <« PR 9, - -
PVC ADAPTER J @ PVC j \ REBAR AS PER
ADAPTER DUCTBANK
@ DETAILS
ABOVE GRADE CONDUIT TERMINATION ABOVE GRADE CONDUIT TERMINATION
DETAIL  /E25\ DETAIL  /E26\
NOT TO SCALE U NOT TO SCALE v
FINISH GRADE
OLDCASTLE /
03 RT LID 3/4"x10'-0"
! GROUND ROD

FORM SQUARE

3" ALL AROUND \

] A X

4ll

12"
w ]

— 3" | —

GRAVEL FILL
GROUND ROD

MONUMENT CASE WITH COVER
OLDCASTLE 03 RT OR EQUAL.

CONCRETE ALL
AROUND

S—— EXOTHERMIC
WELD

CONTINUOUS #4/0 BARE
TINNED COPPER

[ 1" / FINISHED GRADE

GROUND CABLE, SIZE AS

INDICATED ON PLANS

GROUND ROD AND WELL

DETAIL

NOT TO SCALE

(E29)
NG

ISOMETRIC VIEW

2"

¢

#4/0 BARE o
COPPER WIRE / é"‘R g&%g) oD
EXOTHERMIC O
WELD (TYP) O

\Y

GROUND BUS CON

NECTION

TO GROUND ROD

DETAIL

NOT TO SCALE

=0
NG

GROUND
WIRE

ISOMETRIC VIEW
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316 SS
HINGED

ALL SUPPORTING
HARDWARE SHALL
BE 316 SS

_"\_I__l'l'

NN

ROUND
CORNERS (TYP.)

316 SS HINGED
SUNSHIELD

EQUIPMENT AS
SPECIFIED

ALUMINUM
BACKPLATE

316 SS
UNISTRUT

3/8" DIA. MIN.
316 SS
ANCHOR @

BOLTS (TYP.)

INSULATED
GROUND WIRE NON-SHRINKING
GROUT
.. ... 3"
e '. : .‘ i 6"
° e ° |
THE@'!'SS / \ EQUIPMENT PAD AS
PER STRUCTURAL
DETAILS
316 SS
1" CHAMFER
GROUND 1'-0" 1'-0"
ROD ~ MIN. [AL'— AROUND == N, ™
v
e N L S
40" B o . .
MIN. e el e e T T e TR
e @ . R . - . R . 8.
. et e w L, PR TR,
. ..‘... . .. 0‘..‘ ‘3 .. “.. * X : ...... . ‘.. .’ . -
Sl ‘- . v e AR T e -‘°.° °°-°..°¢..
IR P SR I SR WO
'.‘.‘ st L0 . « ‘e L. L e e ‘.q...
B A R I SRR S
* . * . o . cu . r
s e q .. & % e L .a" e vt R R
. ! .’ T e ‘ S .‘-” b .
. * . ., ey . - s “" . ’o‘. LY . :.,
' L . . L c3f® g e Lt et .‘ ‘e ‘

\ CONCRETE @

EQUIPMENT PAD

TOP VIEW
NOTES BY SYMBOL " "

1. INSTALL STRUT CHANNEL AS REQUIRED TO
PROVIDE FOR RIGIDITY.

2. PROVIDE CONCRETE PAD IN UNPAVED AREAS.
SEE STRUCTURAL PLANS FOR DETAILS.

3.  PROVIDE THE CORRECT SIZE ANCHOR BOLTS ON
LOAD. (TYPICAL)

4. SECURE GROUND WIRE TO EQUIPMENT RACK LEG.

BOLT GROUND WIRE TO BACKPLATE WITH
APPROVED GROUND LUGS.

OUTDOOR MOUNTED EQUIPMENT
(UNPAVED AREA)

DETAIL  /E31)
N

NOT TO SCALE

LOW
VOLTAGE

@ PANEL

1

316SS g.gr
CONDUIT
MOUNTING
CHANNEL
AND CLAMPS
(TYP.) —

3" MINIMUM
HOUSE (TYP.)
KEEPING PAD —

T

e

o.‘

REEAAN

LIQUIDTIGHT

CONDUIT FITTING
[7 TRANSFORMER

480V PANEL/

DISCONNECT
;" L
—
L .
CONDUIT

HUB

|
s

90° LIQUIDTIGHT
CONDUIT FITTING

1-5/8" 316 SS
SLOTTED CHANNEL.
ALL CUT EDGES TO
BE FILED SMOOTH

LIQUIDTITE
FLEXIBLE

CONDUIT (TYP.)

WATERTIGHT
CONDUIT
PENETRATION

3" MINIMUM
HOUSE
KEEPING PAD

L.

* FINISH FLOOR
.:...‘.°‘.%.":oo o.‘.’ .\ﬁ 3" (MlN)K \

1

FRONT VIEW

LIGHTING PANEL AND
TRANSFORMER INSTALLATION

DETAIL  /E32)
NOT TO SCALE \\\;////

NOTES BY SYMBOL " "

1.

LOCATION OF THE TWO PANELS MAY BE
INTERCHANGED AS INDICATED ON THE DRAWING
PLANS.

THE FIRST FITTING PAST ANY FINISH SURFACE
SHALL BE A MIN. OF 3" ABOVE THAT FINISH
SURFACE.

,.'... ) .....,.
(‘."0...° M RAITEIN

4" CLEAR (MIN.)

SIDE VIEW
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PHASE CONDUCTORS

LEGEND:

MBJ: MAIN BONDING JUMPER.

SBJ: SYSTEM BONDING JUMPER.

LEGEND:

MBJ: MAIN BONDING JUMPER.

PHASE CONDUCTORS
SSBJ: SUPPLY SIDE BONDING JUMPER. DRY TYPE TRANSFORMER PANELBOARD
UTILITY SERVICE TRANSFORMER MAIN SWBD./MCC [ ] | | SBJ: SYSTEM BONDING JUMPER.
- ] | | | | SSBJ: SUPPLY SIDE BONDING JUMPER.
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ELECTRODE SUILDING
= GROUNDING
COUNTERPOISE ELECTRODE
SEPARATELY DERIVED SYSTEM WIRING
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PAD MOUNTED TRANSFORMER
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(TYP)
= ‘ BELOW GRADE
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PAD MOUNTED TRANSFORMER

SECTION /1 o
NG

NOT TO SCALE

NOTES BY SYMBOL " "

REFER TO STRUCTURAL DRAWINGS FOR PAD DETAILS.

GROUND ALL EQUIPMENT PER NEC ARTICLE 250.

DIMENSIONS SHALL BE ADJUSTED FOR THE EQUIPMENT
PROVIDED.

ALL TRANSFORMERS SHALL BE DEAD FRONT.

TRANSFORMER PAD DIMENSIONS

NO. 300KVA 500KVA 750KVA 1000KVA 1500KVA 2000KVA 2500KVA 3000KVA
62" 66" 81" 84" 86" 92" 08" 102"
D 58" 62" 64" 66" 72" 80" 82" 83"
H 58" 60" 68" 68" 68" 72" 72" 77"
TRANSFER SIZE
NO. 300KVA 500KVA 750KVA 1000KVA 1500KVA 2000KVA 2500KVA 3000KVA
w 62" 66" 81" 84" 86" 92" 08" 102"
D 60" 64" 66" 68" 74" 88" 90" 91"
H 58" 60" 68" 68" 68" 72" 72" 77"
WEIGHT (LBS.) 3700 5400 7200 9000 10250 13400 15000 16500

GAl

Gupta & ASSOCiates, Tnc, 302 Demis st

CONSULTING ENGINEERING
Registration No. F-2593

Tel: 713-636-2936
Fax: 713-636-2987

Houston, Texas 77006

email: hforouzan@gaiconsulting.com

'. FREESE
B :NICHOLS

10497 Town and Country Way, Suite 500
Houston, Texas 77024
Phone - (713) 600-6800

HOSS
Web - www.freese.com

TEXAS P

SURVEYED BY:
FB NO. P-

This document is
released for interim
review & not intended
for construction,
bidding or permit
purposes by

FOROUZAN

.E. No. 77748

OCTOBER 2025

DATE

HOUSTON PUBLIC WORKS

CITY OF HOUSTON

SIMS SOUTH WWTP

FLECTRICAL
STANDARD DETAILS

ELECTRICAL IMPROVEMENTS

— VI

WBS NUMBER

R-000265-0146-3

DRAWING SCALE

NTS

CITy OF HOUSTON PM
SHAHIDUR RAHMAN, PE

SHEET NO. 63 OF 111

FOR CITY OF HOUSTON USE ONLY




56 PM

10/29/2025 4:

PLOTTED

FN-MONO-H878.CTB

PLOT STYLE

FILE PATH: O:\H878_Sim South WWTP Improvement\5 Drowings\Electrical\!Working\H878_E-53.dwg

PROPOSED NEW
DUCTBANKS. LOCATION

3 > VARIES PER HANDHOLE. ~\
XXX-XX
® ®
/ MANHOLE NO. (
/ 316 SS PLATE 1
| |
s A
() [ [S—)
| |
‘ EMH-XXX h ]
| RN YA 4 —
I\I\I\ ,\ ,\ ,\ \—""_ _

N
N

|— 1!_0u —

/AI]]

COPOLYMER COATED
STEEL LIFTING EYES
AND FIELD REMOVABLE
HANDHOLE TOP

PLAN

7"

g E ) § . PO
a g et R 4&\
e P .
e ™
. a, e e e’ ‘e, ~
[ P SR Bt . e . 1 & .2 o 2
Boe -0 L. .".° .
o (e L B
13 .' °‘.
o ewm oot
— .

-

- 0
: @ | ©
' ~ S=1 .
A @ @ _‘_.
] ~ O O O O T
© © S ,
el 5| 000 |o 1)
—TI 0 O O O 0 .i
N © © e
. . o l:l \_@ I:’ 4. ...
por — L ® ® -
N O O S
e 2o
P LA T L T LR ey g e e DT e L
o . “ee e Ret T T e .‘° o g ‘e’ .‘. st @ R : L ..'.

m SECTION
U SCALE: NTS

(NON-ROAD WAY) HANDHOLE (EHH)
/TN INSTALLATION DETAIL

- SCALE: NTS
o/ GO0

|

/\/\: : NN 1] - 1
| = v
| 1] N
|
|

6“

12" CONCRETE

m SECTION
U SCALE: NTS

MOW STRIp  NOTES BY SYMBOL @

(TYP.)

1.

10.

11.

HANDHOLE COVER SHALL BE AS SPECIFIED, AND
SHALL BE STAMPED ELECTRICAL OR
COMMUNICATION AS REQUIRED BY CONTRACTOR.

ALL CONDUITS SHALL BE TERMINATED IN
HANDHOLE WITH BELL ENDS AND CENTER ON THE
ENTERING WALL.

3/4"@ X 10'-0" GROUND ROD.

PROVIDE PULLING IRONS AS SPECIFIED.

#4/0 BARE STRANDED COPPER CONDUCTOR TO
MAIN GROUND GRID.

HANDHOLES SHALL BE EQUIPPED WITH 12"
DEPRESSION.

HANDHOLE EXTENSIONS SHALL BE USED
WHENEVER BOX IS BELOW EXISTING GRADE.

ANCHORS SHALL BE 316 SS OR FIBERGLASS AS
SPECIFIED.

HANDHOLE SHALL BE 12" ABOVE GRADE WHEN
LOCATED IN GRASSY AREAS, CONTRACTOR SHALL
PROVIDE A 12" MOW STRIP 6" TALL AROUND
HANDHOLE.

MOUNTING RACKS SHALL BE AS SPECIFIED.

REFER TO SPECIFICATION 260543 "UNDERGROUND
SYSTEM" FOR ADDITIONAL INFORMATION.
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m SECTION
\;/ SCALE: NTS

(NON-ROAD WAY) MANHOLE (EMH)
INSTALLATION DETAIL

| |
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NOTES BY SYMBOL " "

SCALE: NTS
(3XsX7Xe)

/7 SECTION

v SCALE: NTS

1.  MANHOLE COVER SHALL BE AS SPECIFIED, AND SHALL BE STAMPED ELECTRICAL OR COMMUNICATION AS REQUIRED BY

CONTRACTOR.

2. ALL CONDUITS SHALL BE TERMINATED IN MANHOLE WITH BELL ENDS AND CENTER ON THE ENTERING WALL.

3. 3/4"g X 10'-0" GROUND ROD.

4. PROVIDE PULLING IRONS AS SPECIFIED. BOND TO SYSTEM GROUND.

5. #4/0 BARE STRANDED COPPER CONDUCTOR BOND TO SYSTEM TO GROUND.

6. MANHOLES SHALL BE EQUIPPED WITH 12" DEPRESSION.

7. MANHOLE EXTENSIONS SHALL BE USED WHENEVER BOX IS BELOW EXISTING GRADE.

8. ANCHORS SHALL BE 316 SS OR FIBERGLASS AS SPECIFIED.

9. MANHOLE SHALL BE 12" ABOVE GRADE WHEN LOCATED IN GRASSY AREAS, CONTRACTOR SHALL PROVIDE A 12" MOW
STRIP 6" TALL AROUND MANHOLE.

10. MOUNTING RACKS SHALL BE AS SPECIFIED. BOND TO SYSTEM GROUND.

11. REFER TO SPECIFICATION 260543 "UNDERGROUND SYSTEM" FOR ADDITIONAL INFORMATION.

12. ALL MANHOLES CARRYING MEDIUM VOLTAGE CABLES SHALL BE 8' X 8'. ALL MANHOLES CARRYING CABLES 1000V AND

BELOW SHALL BE 6' X 6'.
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m SECTION
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1.

MANHOLE COVER SHALL BE AS SPECIFIED, AND SHALL
BE STAMPED ELECTRICAL OR COMMUNICATION AS
REQUIRED BY CONTRACTOR.

ALL CONDUITS SHALL BE TERMINATED IN MANHOLE

WITH BELL ENDS AND CENTER ON THE ENTERING WALL.

3/4"@ X 10'-0" STAINLESS STEEL GROUND ROD.
PROVIDE PULLING IRONS AS SPECIFIED.

#4/0 BARE STRANDED COPPER CONDUCTOR TO MAIN
GROUND GRID.

MANHOLES SHALL BE EQUIPPED WITH 12" SUMP
OPENING.

MANHOLE EXTENSIONS SHALL BE USED WHENEVER
BOX IS BELOW EXISTING GRADE.

ANCHORS SHALL BE 316 SS OR FIBERGLASS AS
SPECIFIED.

MANHOLES SHALL BE FLUSH WITH THE PAVEMENT
WHEN INSTALLED IN ROADWAYS.

TO BE FILLED WITH PEA GRAVEL.

REFER TO SPECIFICATION 260543 "UNDERGROUND
SYSTEM" FOR ADDITIONAL INFORMATION.

MOUNTING RACKS SHALL BE AS SPECIFIED.
SHALL BE PLASTIC GRATE.
MANHOLE SHALL BE 12" ABOVE GRADE WHEN LOCATED

IN GRASSY AREAS, CONTRACTOR SHALL PROVIDE A 12"
MOW STRIP 6" TALL AROUND, MANHOLE.

71\ (ROADWAY) ELECTRICAL MANHOLE (EMH)

v SCALE: NTS

GRADE \

— -
N N
4
@ . a
a °‘I
: £
e g e
LN i |
@_\ ) "4.- HANDHOLE o 0 . @_\
OR '
. MANHOLE @ et

NOTES BY SYMBOL " "

1. REFER TO ELECTRICAL MANHOLE DETAILS.

2. DUCTBANK STEEL TO BE EMBEDDED INTO

GROUND ROD

STRUCTURES AND MANHOLES.

BUILDING
OR
STRUCTURE

2 CCC NCTAIl CNAD \WWATEDTIUAT NINT
NOTES BY SYMBOL " "
1. REFER TO ELECTRICAL MANHOLE DETAILS.
2. DUCTBANK STEEL TO BE EMBEDDED INTO STRUCTURES
77\ DUCTBANK GROUNDING DETAIL DUCTBANK STEE
v SCALE: NTS 3. SEE DETAIL FOR WATERTIGHT DUCT PENETRATIONS

BELOW GROUND FOR MANHOLES OR HANDHOLES.

4. SEE DETAIL FOR WATERTIGHT DUCT PENETRATIONS
BELOW GRADE FOR STRUCTURES OTHER MANHOLES OR

HANDHOLES.
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PUMPS, BLOWERS AND MISC EQUIPMENT

PUMPS, BLOWERS AND MISC EQUIPMENT

CONTROL ENCLOSURE, INSTRUMENTS AND SCADA

MIXER/FLOCCULATOR/AERATOR

TURBINE OR PROPELLER TYPE
METER

MISC PROCESS SYMBOLS

=

o

VERTICAL PUMP-1
USED WHEN DISCHARGE
LINE IS IN WETWELL

ROTARY SCREEN

CONTROL ENCLOSURE, INSTRUMENTS AND SCADA

ANNULAR TYPE SEAL

PRIMARY FLOW ELEMENTS VALVES
s
| | MAGNETIC FLOW METER | SOLENOID ACTUATED VALVE
A ULTRASONIC DOPPLER FLOW METER —
= 3% X
P |AIR CYLINDER
i ULTRASONIC TIME TRANSIT FLOW METER O [OIL CYLINDER
= | H |HYDRAULIC CYLINDER
— E |ELECTRIC MOTOR
> VORTEX FLOW METER > S |SOLENOID VALVE
[—] VENTURI TUBE OR MANUAL VALVE
NO SYMBOL

ROTAMETER

1
]
=

PITOT TUBE

CHEMICAL INJECTION

WEIR FLOW METER

PARSHALL FLUME OR TRAPEZOIDAL FLUME

Bl D

=

VERTICAL PUMP-2
USED WHEN DISCHARGE
LINE IS EXPOSED.

TR

ORIFICE PLATE

—1

THERMAL MASS FLOWMETER

PRIMARY LEVEL ELEMENTS

ULTRASONIC LEVEL TRANSDUCER

RADAR LEVEL TRANSDUCER

I

VERTICAL PUMP SHAFT
USED WHEN INTAKE OF
PUMP IS ENCASED.

XXX

DIGITAL/ANALOG INSTRUMENT

AAA |[ISA TAG (REFER TO TABLE)

BBB |LOOP NUMBER

CCC |LOOP NUMBER SUB

D DIVISION NUMBER

P POWER REQUIREMENT

XXX

DESCRIPTION (USED ON PANEL

PLC/RTU LOGIC
FUNCTION SYMBOLS AND ABBREVIATIONS

PROPORTIONAL GAIN OR ATTENUATE (INPUT:OUTPUT)

SUMMING

AVERAGING
SUBTRACTING

EXTRACT SQUARE ROOT
DIVIDE

MULTIPLY

INTEGRATE

BIAS POSITIVE

BIAS NEGATIVE
NONLINEAR OR UNSPECIFIED FUNCTION
HIGH SELECT

LOW SELECT

HIGH LIMIT

LOW LIMIT

M !
'+(/)><|L|D3\M7V7T

M

—~~
X

~

— v AV

REVERSE PROPORTIONAL GAIN OR ATTENUATE (INPUT:OUTPUT)

INSTRUMENT INSTRUMENT
(COMMON HOUSING) | (SEPERATOR HOUSING)

INSTRUMENT
(PART OF MAJOR EQUIPMENT)

O | OO0 OON

b |ao| (@

PRIMARY ELEMENT PRESSURE
PROBE LEVEL TRANSMITTER

I
i POINT
. STRAINER
Y_ DRAIN
= NORMAL OPERATING
o LEVEL
I' ‘E‘ || UV CHAMBER
(‘:‘:‘) FLOW STRAIGHTENER
A LOAD CELL
/ /T\\ SPRAY NOZZLE

o
,‘E
%o

BUBBLER LEVEL TUBE ELEMENT

BLIND FLANGE

SUBMERSIBLE MIXER

5 vy INSTRUMENTS)
AAA YY |CHEMICAL
BBB ZZZ |LOCATION
cC/p

2z7 DIGITAL/ANALOG INSTRUMENT
-LOCATED IN THE FIELD
-NOT INSIDE OF PANEL
-VISIBLE AT FIELD LOCATION
-NORMALLY OPERATOR ACCESSIBLE

XXX DIGITAL/ANALOG INSTRUMENT

-LOCATED ON PANEL
-VISIBLE TO OPERATOR
-NORMALLY OPERATOR ACCESSIBLE

DIGITAL/ANALOG INSTRUMENT
-LOCATED INSIDE PANEL

-NOT VISIBLE TO OPERATOR
-NORMALLY NOT ACCESSIBLE

CONDUCTIVE LEVEL PROBE

FLANGE

FLOAT SWITCH

VALVES

VALVE - OTHER IN-LINE TYPE NOT
OTHERWISE IDENTIFIED

THREE-WAY VALVE

DISPLAY (INDICATION/CONTROLLER)

AAA |ISA TAG (REFER TO TABLE)

BBB |LOOP NUMBER

CCC [LOOP NUMBER SUB

XXX |DESCRIPTION

DISPLAY (INDICATION/CONTROLLER)
-LOCATED IN THE FIELD

-NOT INSIDE OF PANEL

-VISIBLE AT FIELD LOCATION
-NORMALLY OPERATOR ACCESSIBLE

BALL VALVE

COMPRESSOR
%Y DIAPHRAGM SEAL
HEAT EXCHANGER
PRESSURE RELIEF (OUT)
‘% VACUUM RELIEF (IN) FEED PUMP
GATES
GRINDER/MACERATOR

SLUICE/SLIDE GATE

GLOBE VALVE

FLOW CONTROL GATE

PINCH VALVE

MOTORS

GATE VALVE

VARIABLE SPEED MOTOR

METERING PUMP

DISPLAY (INDICATION/CONTROLLER)
-LOCATED ON PANEL

-VISIBLE TO OPERATOR

-NORMALLY OPERATOR ACCESSIBLE

NEEDLE VALVE

CONSTANT SPEED MOTOR

PUMPS, BLOWERS AND MISC EQUIPMENT

OIE K [X | 8] 8[| X | [S|=e

DIAPHRAGM VALVE

/

BUTTERFLY VALVE

CENTRIFUGAL BLOWER

PLUNGER PUMP

DISPLAY (INDICATION/CONTROLLER)
-LOCATED INSIDE PANEL

-NOT VISIBLE TO OPERATOR
-NORMALLY NOT ACCESSIBLE

INTERLOCKING RELAY

ROL ENCLOSURE AND SCADA

/

CHECK VALVE WITH FLOW
DIRECTION

PLUG VALVE

@)
5,

CENTRIFUGAL PUMP

PERISTALTIC METERING PUMP

DIGITAL INPUT

DIGITAL OUTPUT

PRESSURE-REDUCING REGULATOR
INTERNAL PRESSURE TAP

DIAPHRAGM PUMP AND
MOTOR

BACK PRESSURE REGULATOR
INTERNAL PRESSURE TAP

PRESSURE-REDUCING REGULATOR
EXTERNAL PRESSURE TAP

B

PROGRESSIVE CAVITY
PUMP

CENTRIFUGE

ANALOG INPUT

ANALOG OUTPUT

o ka9

BACK PRESSURE REGULATOR
EXTERNAL PRESSURE TAP

SUBMERSIBLE PUMP

PULSATION DAMPENER

SURGE SUPPRESSOR

OPTO ISOLATOR

POSITIVE DISPLACEMENT
BLOWER

|
0
©
8
HOr
O
Q
(3
.
&)

TURBO
BLOWER

SIGNAL CONVERTER/ ISOLATOR

*I* - (INPUT/OUTPUT)
* DEFINED AS FOLLOWS:

E -VOLTAGE

I - CURRENT

P - PNEUMATIC

PD - PULSE DURATION

H -HYDRAULIC

O -ELECTROMAGNETIC, SONIC
R - RESISTANCE (ELECTRIC)

GENERAL NOTES:

1. THIS IS A GENERAL LEGEND SHEET, SOME SYMBOLS AND
ABBREVIATIONS MAY NOT APPLY TO THIS SPECIFIC PROJECT.

2. THIS LEGEND APPLIES TO INSTRUMENTATION DIAGRAMS ONLY
AND MAY DIFFER FROM LEGENDS FOR OTHER SHEETS.

3. IN GENERAL THIS LEGEND SHEET AND THE INSTRUMENTATION
DIAGRAMS ARE BASED ON INTERNATIONAL SOCIETY OF
AUTOMATION, STANDARDS FOR PRACTICES FOR
INSTRUMENTATION, STANDARD S5.1 SOME MODIFICATIONS,
ADDITIONS AND ALTERATIONS HAVE BEEN MADE AS REQUIRED
TO ACCOMMODATE THE PROJECT REQUIREMENTS.

4. SOME PROCESS ITEMS, SUCH AS EQUIPMENT ISOLATION
VALVES, BYPASS LINES, ETC., WHICH ARE NOT CRITICAL FOR
AN UNDERSTANDING OF THE INSTRUMENTATION AND CONTROL
FUNCTIONS ARE NOT SHOWN ON THE INSTRUMENTATION
SHEETS.

5. SEE ELECTRICAL SHEETS AND SPECIFICATIONS FOR
ADDITIONAL CONTROL AND INTERLOCK REQUIREMENTS FOR
EQUIPMENT NOT SHOWN OR NOT PR<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>