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PIMA COUNTY

PROCUREMENT

PIMA COUNTY
PROCUREMENT DEPARTMENT

DESIGN AND CONSTRUCTION DIVISION
130 W. CONGRESS STREET, 3rd FLOOR. ¢ TUCSON, AZ. 85701
PHONE: (520} 724-3731  FAX: (520) 724-4434

~ September 16, 2015
ADDENDUM NO. 1
PROJECT. Pima County Adult Detention Center Jail Tower HVAC Upgrade.
SOLICITATION NO.: 190648 |
TO ALL CONTRACTORS:

Be advised of the additions, clarifications and/or changes to the above-referenced Invitation for
Bids as stated in the following Addendum.

This addendum is a total of 56 pages including this page.

Any questions regarding this addendum should be directed to Ana Wilber at
ana.wilber@pima.gov.

Bidders must acknowledge receipt of this addendum on the bid form provided in the project
specifications book. Failure to do so may render the bid non-responsive.

All other specifications, terms and conditions, not specifically changed by this Addendum, shall
remain the same.

AnaWilber

Ana Wilber, CASPP, CPPB
Commodity / Contracts Officer
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PIMA COUNTY

FACILITIES MANAGEMENT
150 WEST CONGRESS, 3" FLOOR
TUCSON, ARIZONA 85701

MICHAEL L. KiRK, FMP PH. (520) 724-3703 * FAX: (520) 724-3900

14 September 2015

ADDENDUM NO. ONE

PIMA COUNTY ADULT DETENTION CENTER
JAIL TOWER HVAC UPGRADE

ADDENDUM NO.ONE - the following items shall be incorporated into the project.

s EXHIBIT 'A-1" GENERAL REQUIREMENTS:
add the following paragraph to Section 013000 — Submittals:

".7

UTILITY REBATE PROGRAMS _

A. As soon as related equipment submittals are approved for the project, the Contractor
shall submit energy-savings rebate applications to all applicable utility company
rebate programs for the project. The applications shall list Pima County as the
recipient of the rebates. Provide one copy of all rebate applications to the County.”

» GENERAL CLARIFICATIONS AND RESPONSE TO QUESTIONS:

Q
o]
o]

The Penthouse floor level is 80 fest above the first floor/grade level.

Welding is permitted on the roof - provide all related permits to County.

The Contractor’s portable toilet facilities may be located in their Construction Staging
Area described in Section 01400 of the General Requirements, andlor adjacent to the
westside Crane Staging Area shown on the site plan.

The Contractor’s trash dumpster(s) may be located only in the Contractor Staging Area.
The Contractor shall NOT be allowed use of County trash dumpsters.

Contractor may use the elevators for equipment transport. Provide temporary wall pads
and flooring protection as required fo protect the elevator from damage.

Hours of Work: Contractor’s work hours shall be 7am-5pm Monday thru Friday, excluding
County holidays. After-hours or weekend work may be scheduled if necessary — provide
minimum 48-hour notice to County.

Chiller Flacement: the new chillers may only be set on the new support frames as
detailed in the drawings. Chillers may not be set on any other temporary location on the
roof due to load limits of the existing roof.

Existing Roof: the existing roof warranty has expired. Contractor shall patch the roof for a
watertight condition covered by the Contractor's two-year warranty.

e MECHANICAI AND ELECTRICAL CLARIFICATIONS AND RESPONSE TO QUESTIONS:
See the attached September 14, 2015 Addendum letter from KC Mechanical Engineering, and
the attached revised plans (Sheets M1.0, M2.0, and M5.0), and the attached Electrical
Specifications.

END OF ADDENDUM NO. ONE
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MECHANICAL
ENGINEERING, L.L.C.

September 14, 2015

Re:  Pima County Adult Detention Center - HVAC Upgrades
Addendum to Construction Documents

KC project No. 14-263.1

The following is a summary of addendums and responses to contractor submitted questions on the
advertised construction documents for the above referenced project.

Plan Changes

® Sheet M1.0 - changed the second sentence in General Note 2 to read:
“ALL ITEMS SHALL BECOME THE PROPERTY OF THE CONTRACTOR AND
SHALL BE REMOVED FROM THE SITE, EXCEPT FOR THE FOLLOWING:"

#  Sheet M2.0 - at keynote 8, changed the detail reference from “DETAIL 3” to “DETAIL 8.”

® Sheet M5.0 - under the Mechanical General Requirements, added the requirement for 3
sets of the O&M Manuals.

¢ Sheet M1.0 - the last sentence in General Note 4 ends with "PER ELECTRICAL
SPECIFICATIONS.”, but there are no electrical specifications.
Electrical specifications are issued under this addendum.

Plan clarifications

¢ Sheet M5.0 - at two locations you reference Testing and Balancing, I don’t see specific
CFM numbers for air diffusers - does air balancing still apply!
Test and Balancing applies for balancing of supply fan total airflow and hydronic balancing.

e Sheet E2.1 - not clear in the One-Line Diagram or Plan if the fused disconnect is stand-
alone! If so, how is it supported? _
Support per electrical specifications, issued under this addendum.

¢ Sheet S2.0 - at Detail 201, note 9, how many anchors are required’
Provide 4 anchors

*  On drawing M5.0 Heating, Ventilation and Air Conditioning, concerning the chilled water
piping, will Victaulic style grooved connections and fitting be allowed?
Yes, grooved end pipe and couplings type joints are allowed per the specifications.

® Pima County Facilities Maintenance will adjust all existing dampers located below the
penthouse level, shown on sheet M3.1 for reference.

Thomas Brown
KC Mechanical Engineering

5447 East Fifth Street #112 ® Tucson, Arizona 85711 ® 520/327-7611




MECHANICAL GENERAL NOTES

1. COORDIMATE ALL MECHAHICAL WORK WITH ALL OTHER TRADES. VERIFY ALL EXISTING
CORDITIONS BEFORE THE START OF WORK.

AND ATHER ITEWS WHICH ARE MDT TO PE REUSED IN NEW DESIGHL AL MTEMS SHALL
BECOME THE PROPERTY OF THE CONTRALTUR AND SHALL BE REWOVED FROM THE SITE,
EXCERT FOR THE FOLLOWING: SAIVAGE ALL DEMOLISHED WOTORS T0 PIMA COUWTY
FACILTIES — CONTACT MIKE MORAK AT PHONE NUMBER: 351-3150

5. ROUTE ALL COMDENSATE DRAIN LINES AS WDICATED ON DRAMINGS, PROVIDE MIMMAM
SLOPE OF 178" PER 1'~07, SEE COMDENSATE TRAP DETAIL OM SHEET W3..

4 AL LOW WILTAGE CONTROL WIRNG AMD TS INSTALLATION TO BE BY WECHARCAL
CONTRACTOR. SEE SHEET W3.1 FOR CONTROL KOTES. IMSTALL CORDUIT AND JUNCTION
BOKES PER ELECTRICAL SPECIFICATIONS.

5. MECHAHICAL CONTRACTOR SHALL REVIEW ALL ELECTRICAL DRAWMIGS BEFORE
PURCHASING EQUIPMENT 10 INSURE THAT PROPER ELECTRICAL SERWKCE IS To B
FROVIDED FOR ALL NEW EQUIPMENT.

Mu. FROVIDE ALL REQUIRED DEMCLIMON OF EXISTIC MECHAHICAL ESUIPMENT, UATCRIALS _D

sz
e

€. CONTRACTOR SHALL THOROUGHLY CLEAN INSIDE OF AR HAMOLER IN A WANNER
ACGEPTABLE TO AND IN THE PRESENCE OF THE CWNER PRIOR TO RESTARTING UNIT.

]Egt MECHANICAL
ENGTNEERING, LLC.

5447 st Fifth Steeet 0 12

Turson, Arizona BSTI

PIMA COUNTY ADULT DETENTION CENTER

RVAC UPGRADE
1270 W SIVERLKE ROAD

TUCSON, AZ B3T13

PENTHOUSE — MECHANICAL DEMOLITION PLAN 1%\
=1 -0 /4_1\

MECHANICAL DEMOLITION KEYHOTES

1. REMOVE EXSENG AIR WASHER SECTION.

2. REMOVE EXISTING PUMFS AKD ASSOCIATED PIPIMG.

3. REWOVE EXISTING DRAIN PIPIRG.

4. REMOWVE EISTING WATER PIPING TO AIR WASHER BACK T5 17 SDV. DOSTIHG 1™ CW AND S0V TO REMAM FOR RECONNECTION.
m.nxﬂiﬁnE::._DEBm_zm—pE:ezcmEBEzns_B.
n.
u.
:.

PENTROUSE — WECHANICAL DEWOLITION PLAN

RELVE EXISTING SUPPLY FAR,
REUOVE EXISTING SOUMD ATTENUATOR, STEEL STAMD AND CONCRETE FADS AT BASE OF STEEL STAMD.
EXIETHG FIRE OAMPER AT WALL TO REWAIM. ENISTING FLANGED OULT TRANSITION PROVIDES ACCESS 70 THE FIRE DANPER AND
15 T0 REMAIN AS RECUIRED FOR INSTALLATION OF DUCT FER MEW WORK PLAN.

9. EXSTHG FILTER BAKK TO REMAIN (5 X 4 ARRAY OF 247X24" MERYV B FILTERS).

10, EXISTHG DAWRER SECTION TO REWAIN.

11, EXSTMG OUTSICE AR INTAKE LOUVER T0 REMAIN.

12 EMISTING SUPPLY OUCT DOWN M SHAFT T REMAIN.

13, REMOVE EVISTING COWCRETE STANDS SUPPORTIMG SOUND ATTEMUATOR & SUFPLY FAN (GCHARGE SIDE AMD RESURFACE FLOOR
TO MATCH EXISTING,

14, EXISTIHG CONCRETE STAMD 70 REWAN FOR TIE-DOWH OF WINDOW WORKMEM RIGGING.

15. REMOVE ENISTING ABANOONED WATER TREATMENT AND PIPIRE OM WALL. CAP WATER PG CLOSE TO WAM.

16, THORDUGHLY CLEAN AIR HAHDLER MTERIORS WHILE SYSTEM IS SHUT DOWN. REMOYE ALL SCALE BUILD-UP FROM AIR WASHERS,
REPAIR ANY DAMAGED IHSULATED |INER OM WALLS AND CEILING OF AlR HANBLER.
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PIMA COUNTY ADULT DETENTION CENTER

HVAC UPGRADE
1270 W SKVERLAKE ROAD

TUCSON, AZ 8ST13
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PROVDE WA 42" TALL CILIBD
DAL SECIRED O FARMKT. SEE /7|
STROCTURAL DRAANGS. H
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PENTHOUSE — MECHANICAL PLAN A
1A= -0 . E

MECHANICAL KEYNOTES

. INSTALL NEW COOLIG COIL AT EXISTIHG PLENUAL PROVEDE BLANK-OFF PANELS AND SEAL AROUND BOOLNG COIL AS REQUNRES.
FROVIDE FLEXIBLE CONNECTION AND FLAMGED DUCT TRANSIIGH FROM SUPPLY FAH ARRAY OUTLET 10 &0%
CONHECT 50 TD EXISTING DUCT WITH FLAKGED CONNECTION.

PENTHOUSE — MECHANICAL PLAN

PROVIDE BUCT WRAP PER SPECIFCATIONS O ALL ESTHG SUPPLY DUCT MAR B¢ SHAFT. SUPPLY DUCS EXTEHDS DOWH 10 15T

FLOOR WITH EXISTING ACCESS AND GRATING AT EACH LEVEL

1" CD FROW EACH CONDENSATE PAN, PROVIDE 1* TRAP PER DETALL 9 ON SHEET W3.0. GOMSINE {2) 1°CD TO 1-1/4" CO.

TERMMNATE {-1/4" CD AT EXISTING FLODR SIHK.

2-1/2" (HWS/R TQ CHILLER CONNECTIONS, SEE DETAL 2 OM SHEET k3.0

SUFPORT PIFIG ON ROOF PERDETAIL BJON SHEET W30, WAXINIK SPACING OF 107

2-1/27CHWS/R THROUGH FXTERIER WALL. SEAL PEMEIRATION AND INSULATE TO MATCH EXISTING,

SUPPORT CHUS/R FIPING FROM EXISTING STRUCTURE ABGVE CELING WITH AEW HAMGERS. REPAIR DRTWALL CELING AND 2°

LR TO WATCH EXISTNG. A5 REQUIRED, TYPICAL

11, 2-1/2" CHWS/R DOWN 10 CODLNG COILS, SEE OETAL 1 ON SHEET W30

12 ROUTE 2-1,/2 CHWS/R THROUGH Mk HANDLER WAL, SEAL PENETRATION AND INSULKTE TO MATCH EXESTING,

15 3-1/2" WANUAL BYPASS VALVE. HORWALLY CLOSED,

14. PRUVIE (20} HEW 24X24X2 WERY 3 FILTERS UPON COWPLETION UF WORK IN EATH AR HANDLER.

15 ;E__w_nBEﬂ STATIC PRESSURE. SENSCR I SURPLY DUCT AT THE EGTTON OF THE BUCT RISER ON 1ST FLOOR. STE CONTROL

DRAWNES.

CORNELT 3/4"CH T0 EXISTING 17CW.

LACE EXSHHG PHEUNATIC ACTUATOR WITH 24V, 2-PUSITION ACTUATOR FOR DXISTING 48X48 Rh DAMPER.

_.mam Eﬂ:%._ PNEUMATIC ACTUATORS WITH 24¥, MODULATING ACTUATORS FOR 24436 RA DAMPER, GDHSE OA DAWPER AND
N 0& IPER.

19, EXISTNG PNEUMATIG CONTROL PANELS, SEE COMTROE ROTES.

6. VID'S FOR SF-1 THRU 4, SEE ELECTRICAL PLAHS.
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WECHANICAL GENERAL REQUIREMENTS

HEATING, VEWTHATING AND AR CONDITIONING:

CODES: COMTRACTOR SHALL COMPLY WITH ALL REQUIREMENTS OF THE FOLLOWING CODES: WTERRATIOHAL BLMLOMG CODE (2012
EDINON), INTERMATIOMAL MECHAMICAL CODE {2012 EDMON), TERMATIONAL PLUMBIKG COOE {2012 EDIION), INTERNATIONAL ENERGY
COMSERVATION CODE (2012 ENIION) AHD THE INTERNATIONAL FIRE C2DE (2012 EDITION) AS AUENDED BY THE LOCAL GOVERMING
AGENCY.

GEMERAL: THE WORK COMFRED 8Y THE SPECIFICATION SHALL WCLUDE THE FURMISHING OF ALL MATERIALS, LAECR, TRAMSPORTATION,
TQOLS, PERMITS, FEES, WSPECTIONS, UTRITIES ANG IMCIDENTALS RECESSARY FOR THE COMPLETE MWSTALLATIDN OF ALL WORK
RECUIRED SY THE CONTRACT DRAWINGS,

ORAWINGS: THE DRAWMNCS ARE DNGRAMMATIC M CHARACTER AND CAWHOT SHOW EVERY COMMECTION IN DETAL OR EVERY PIPE OR
DUCT N IPS EXACT LOCATION. THESE DETALS ARE SUBJECT TO THE REQUIREMENTS &F ORDINANCES AND ALSO STRUCTURAL AND
ARCHITECTURAL CONINTIONS. THE CONTRACTOR SHALL CAREFULLY INVESTIGATE STRUCTURAL AHD FINISH CONDITIINS AND SHALL
COORDMATE WiTH THE SEPARATE TRAUES W ORDER TQ AVOID MTERFEIRENCE BETWEEW THE VARIOUS PHASES OF WORK. WORK SHALL
8E LAD OUT SO THAT IT WILL BE GONCEALED [N FURRED CHASES CR ABQVE CEILINGS, ETC., M FINISHED PORTIONS OF THE
SUILING, UNLESS SPECFICALLY NOTED OF INDICATED 70 BE EXPOSED. WORK SHALL AE INSTALLED 10 AVOID CRIPPLING OF
STRUCTURAL WEWBERS. AL WORK SHALL BE RUN PARKLLEL OF PERPENDICULAR TO THE LNES OF THE BLIDMG UNLESS OTHERWISE
NOTED, THE AFFRONIMATE LOCATION OF EACH ITEM IS 'HICATED ON THE DRAWINES. THESE DRAMINGS ARE HOT INTEWDED 7O GHVE
COMPLETE AND EWCT DETAILS M RIGARD TO LOCATION, EXACT LOCATIONS ARE TO BE DETERMINED BY ACTUAL MEASUREWENTS OF
THE BUILDING.

ECUFUEHT WSTALLATION:  PROVIDE AND INSTALL UWIOHS AT PROPER POINTS TO PERMIT REMOVAL OF PIPE AMD EQUIPMENT WITHOUT
DAMAGE TO CTHER PARTS OF THE SVSTEM. AL EQUIFMENT SHALL GE (MSTALLED B{ A WAMNER T0 PERHIT AGCESS T0 PARTS
REQUIRMG SERVICE WITHOUT DNSKSSEMSLY OF OTHER EQUIPMENT.

ENSTING FACLTIES LOSS OR DAMAGE 0 EXISTING FACILITY CAUSED BY THE COMTRACTOR SHALL BE REPAIEED OR REPLACED BY
THE COMTRACTOR TO THE OWNER'S SATISFACTION AT HO COST 70 THE OWMER. THE CONTRACIOR SHALL COORDIMATE ALL woRk
REQUIRED 1N EXSTING ABEAS WITH THE OWMER AND SHALL ARRAMGE FOR ALL TEMPORARY UTILITY SERVICES, PROTECTION OF THE
FACILTY AND (15 CONTENTS, BARRICADES, SAFETY DEVICES, ETC., REQUIRED TC ACCOMPLISH THE WORK. THE CONTRACTOR BHALL
PEMOVE AND RERNSTALL EXISTIHG DOKSTRUCTION IF REQUIRED TO KCCOMPLISH THE WORK, MOTIFY THE OWNER AT LEAST TWO DAYS
H ADVANCE OF ALL REDUIRER SERVICE OUTAGES.

SUBSTITUTIONS: _ EQUIPWENT OF EQUAL QUALITY T0 THAT SPECIFIED MAY BE SUBSTITUTED PROVIDED IT WEETS OR EXCEEDS THE
CAPACITY SCHEDULED, IS OF SIMILAR CONSTRUCTION, AND WILL FIT M THE SPACE ALLGITED WITH AMPLE SERVICE CLEARANCE. THE
CONTRACTOR SHALL BE RESPONSIBLE FOR THE COORDINATION WITH ALL OTHER TRADES (SUCH AS ELECTRICAL AND STRUCTURAL) OF
ANY PRODUCT REQUIRING A CHANGE M THE WORK OF THAT TRADE. THE COMTRACTOR SHALL ALSO 8E RESPONSIBLE FOR ANY
ADRITIONAL COSTS ASSOCIATED WITH SUCH A CHANGE. MATERALS OF CONSTRUCTION SHALL BE AS SPECIFIED.

SUPPORTS, ANCHORS AND SLEEVES: SUPPONT HORZONTAL FIFING WITH STEEL CLEWS MANGERS AND VERTICAL PIPIKG WiTH RISER
CLAMPS, PROVIDE COPPER PLATED HANGERS AND CLAMPS FOR COPPER PIPING OR WRAP THE COPPER PIFT AT HANGERS WITH TWO
LAYERS OF PYC TAPE OR EQUIVALENT. HANGER SPACING AND ROD SIZE SHALL BE M ACCORDAMCE WITH THE LUGAL CORE AMD/0R
ASHRAE STANDARDS. SUPPORT DUCTWERK IN ACCORIANCE WITH SMACHA STANDARDS. DUCTWORK SHALL BE SUPPORTED
(HDEPERIENT FROM OTHER DUCTWORK AND ECUIPUENT. PROVIDE WMIMUM IB GAUGE SALVANZED STEEL SIEEVES FOR DISTWORK,
FLASHINGS, AMD ESCUTCHEOMS. SEAL ALL WALL, ROOF, AND FLOOR PENETRATIONS. THROUGH PENETRATIONS OF FIRE RATED
ASSEMRUIES SHALL BE PER WMAKUFACTUREK'S UL LISTED BETALS AND INSTRUCTIDNS, TOUAL OF WILT. PIPING SHALL BE PROVIDER
WITH STANDARD WEIGHT STEEL MIPE OF SIZE T2 PASS PIFE AND IWSULATION. PIFE SLEEVES ARE NOT REZUIRED IF PENETRATIONS
ARC CORE QRILLED. PIPING SHALL MOT BE SUFFORTED FROM PENETRATIGN.

SHOP DRAWNGS:  PROVIDE SIX () COFIES OF SHO DRAMINGS AHD WAMUEACTUEER'S DATA ON ALL PLUMBING FICTURES AHD TAM,
FQUPMERT, MECHAICAL DEVICES AHD FIRE PROTECTIN SYSTEM FOR AFPROVAL.

WARRANTY:  PROVIDE TWD YEAR WARRANTY FROM DATE OF FINAL ACCEPTANCE ON ALL LABOR AND UATERIALS PROMOED UNDER THIS
CONTRACT. PROVIDE AN ADDITIOWAL FIVE YEAR WARRANTY DN THE MOTAR-COMPRESSOR UNIS FOR ALL CHELLERS.

QPERATION AND AAINTEMANCE MANUAL:  PROVIDE OF COMPLETE WDEXED, BOUND MANUALS OF ALL EQUIPMENT

TRAIHIG: CONTRACTOR SHALL PROVIDE A MINIMUM OF W2 HOURS TRAIVNG TO THE OWNER ON THE OPERATION OF ALL EQUIPMENT.

CLEAN-UP: CONTRACTOR SHALL WAINTAR FREMISES (N CLEAH CONDITION AT END OF EACH DAY AND THOROUGHLY CLEAW_UP AT
END OF OOWSTRUCTION.

me.-m_hz.__anz._._zn;uz..EEEnEuﬂEI&;EEEEnE.uBma:>F:>.§Sc-.=m=—,_h.Q_Emw.mcﬂ_ﬁmrzm.
E]C. TABS SHALL BE BUACK WITH A MIMMUM OF 1"HIGH WHITE LETTERS PERMAMENTLY AFFINED TO THE UNITS.

2012 IECC SECTION 408 SYSTEM COMMISSIONING

TESTING, ADSUSTING, & BALANCING

AIR ANO HYDRONIC SYSTEMS SHALL PE BALANCED BY AN MABC CERTIFIED TESTING & SALANCING CONTRACTOR IN ACCORDAMCE WiTH
AABC STANDARDS AND WETHODS, 1M ADDITION, ALL TEWPERATURE SENSORS AMD OYHER SEWSORS SHALL GC CALIDRATED. SUENIT
AR BALANCE REPORT OH AABC STANDARD FORKS FOR APPROVAL

COMMISSIONIHG PLAH

ALL HEW MECHANICAL EQUIPMENT SHALL EF COMMISSIANED UMUER TS COMTRACT WITH ALL FEEY PAAD BY THE CONTRACTOR, AN
MBC, RERG, OR BCA CERTIFED COMUISHIONING AUTHCAITY OR THE EWGIHEER GF RECURD CAN BE CONTRAGTED TO PERFORM THE
FUNCTIONAL PERFORMARCE TESTING AND DOCUMENTATION ON THE WECEAMICAL EQUEMENT AND COMTROLS BASED OM THE SEQUENCE
OF OPERATION DESCRIBED W THE DRAWINGS. & PRELIMNARY COMMISSIONING REPORT SHALL BE SUBLNTTED TO THE TEMANT,
EULDING UWHER, OR ENGINEER OF REDORD FOR REVEEW AND 10 THE COOE OFTICIAL IF REQUESTED. THES REPORT SHALL IDENTIFY
ANT DEFICIEHCLES FOUND DURING THE TESTWG THAT HAVE WOT BEEN CORRECTEE ALOMG WITH THE RECOMMEMODED CORRECTVE
MEASURES. THIS REPORT SHALL ALSO IDENTIFY TESTING THAT COULD WOT BE PERFORMEO DUE TO CLIMATIC COMOITIONS.

OPERATION AND MABTEHANCE MANUALS

FREPARE ARD SUBMIT FOR' DELVERY T0 THE TENAMT AN INDEXED WANUAL FOR EACH PIECE OF EQUIPMENT OR MATERIAL INSTALLED
UMDER THIS CONTRACT WITH THE FOLLOWING DATA:

MAWE AHD ADBRESS OF AT LEAST OME SERVICE AGENCY. )

COMPLETE. WECHAWICAL EQUIPUENT -SUBMITTALS DATA APPROVED BY THE ARCHITECT/ENGINEER.

LANUFACTURER'S INSTALLATIGH ISTRUCTIONS. .

MANGFACTURER'S OPERATION AND MAMNTEMAMCE MANUALS.

HVAC SYSTEM CONTROLS MAMNTENANCE AND CAGIBRATION RaFORMATION.

TESTING, ADUSTING. & BALANCING REFORT

COMMISSIONING REPORT )

EQUIFMENT:  EQUIPMENT CAPACITIES AND CHARACTERISTICS SHALL BE AS SCHETAILED ON THE DRAWGS. WNSTALL AS WDMCATED oW
DRAWINGS AMD AS PER LUMUFACTURER'S PRINTED NSTRUCTIONS.

TUCTWORK:

DUCT SI26S:  DIMENSIONS OM MRAWINGS ARE SHEET WETAL DUCT SIZES. DO MOT INCREASE DUCT SIZE FOR ACOUSTICALLY LMED R
IKTERHALLY INSULATED DUCTS. '

S.._zuw_.ﬁ_‘g.oE:..Enmumqmm._bﬂ_dﬂ__znnE_.:.‘.E.-E.EPB___zn:._.:_gnez.—_zEcmﬂaan-F35&?._.”
ROUND DUCT ELBGWS OF WIMMUM FIVE  (5) PIECE CONSTRUCTION. .

GALVANZED DUCTWORK: GALVANIZED STEEL LOCK FORMING QUALITY HAVIMG ZMC COATING OF 1.25 DUNCES PER SDUARE FOOT FOR
EACH SIDE PER ASTW AB2G GS0. ALL DUCTWORK SHALL BE GALVANIZED LWLESS OTHERWISE NOTED, AL DUCTWDRK EXFOSED TO
WEATHER SHALL BE SEALED (JONTS AND SEAMS) WITH SILICONE SEALRNT. ALL DUGTWORK JOINTS, LONGITUNNNAL AND TRANSVERSE
SEANS AND COMNECTIONS (N DUGTWORK WUST BE SECURELY SEALED USING WELDMENTS; MECHAMICAL FASTEMERS WITH SEALS,
GASKETS, OR MASTICS; MESH AMD MASTIC SEMDG SYSTEWS: OR TAPES. TAPES AMD MASTICS WUST BE LISTED AND LABELED IN
ACCORDANCE WITH BL 1314 DR UL 1818,

DUCT BAUGES: FABRICATION AMD SUPPORT SHALL BE I¥ ACCCROANCE WATH SWACRA STANDARDS FOR 2 ML.W.C, PRESSURE
GLASSIFIGATION.

INSULATION: WRAP AL EXISTHG SUFPLY DUCTWORK M THE RETURM AIR SHAFT AND ABDVE THE AGCESSILE GEILINGS WITH A
MHMUM 1-1/2" THICK, FLEBLE FIRERCLASS INSULATION HAVING & FACTORY APPLIED FOIL SCRIM KRAFS VAPOR BARRIER,
INSULATION SHALL MAVE A MIMIMUM THERMWAL RESISTANCE OF R4.Z AT 75 F MEAN TEMPERATURE INSULATION SHALL BE WSTALLED
PER MAHUFACTURER'S NSTRUCTIONS. DUCT WRAP SHALL BE INSTALLED S0 AS T0 PROWDE A UNIFORM THICKNESS. INSULATION
SHALL NOT BE COMPRESSED.

FLEXIPLE CONNECTION: PROVIDE FLEYIELE CONMECTIONS AT THE INLET AND OUTLET OF ALL AIR SISVING DEVICES, FABRIGATE 0F
HEQFRENE COATED FLAMEPRODF FARRIC APFROVMATELY 4_{NCH WIDE TIGHTLY CEEMPED INTO METAL EBGING STRIP AND ATTACH TO
DUCTING AND EQUIPMENT BY SCREWS OR BOLTS AT £ IMCH IMTERVALS. PUEXIDLE COMMECTIONS SHALL SE ASSEMBLED PER
WANUFACTURER'S INSTRUCTIONS FOR OPTIWUA SHAPE. FLEMIBLE CONMECTIONS EXFOSED 1O THE WEATHER SHALL BE FROMVDED WITH A
SHEET METAL WEATHER SHIELD.

FILTERS: FILTERS SHALL BE 2° THK PLEATE: TYPE, DISPOSABLE, WEDIUM EFFICIENCY, WERY 8, CAMFIL FARR 30/30 OR
EQUNALENT. FILTERS SHALL BE IN PLACE WHENEVER SVSTEWS ARE W CPERATION. CONTRACTOR SHALL PROVIDE AND INSTALL AN
ADBIMOHAL SE7 OF FILTERS FOR EACH UWIT AT THE DOMPFLETION OF PROJECT.

TESTING AND EALAMCIMG: AR SYSTEMS SHALL BE EALAWCED EY CERTWED TESTIKG & BALANCING CONTRACTOR IN ACCORDANGE WITH
MBC STRHDARDS AKD METHODS. SUBWT AR BALANCE REPORT ON AAEC STANDART FORMS FOR APPROVAL TME MAXIMUM SUPPLY
AR FLOW SHatl, BT MEASURED ¥ITH ALL THE EXISTING PWEUMATIC CONTROL DAMPERS FULLY OPEH, THE WINIMUM QUTSIDE AIR
SHALL BE BALAKGED USING THE MINNUM DUTSIDE AR COMTROL DAMPER WITH THE FAK AT 100%, 75%, AND 50X AR FLOW.
CIOROKATE THE DASPER POSTIONS WITH THE DONTROL CONTRACTOR.

COMMISSIONIN:  ALL KECHANICAL SYSTEMS M. SUILINHES WHERE THE TOTAL MECHAHICAL EQUPMENT CAPACTIY IS 40 TOKS OR
GREATER FOR COOLING AND EOO MEH FOR HEATING CAPACITY SHALL AE COMMISSIONED M ACCORDANCE WITH THE COMMISSIONING
FLANL SYSTEMS SHALL BE COMNISSIONED BY A CERTIFIED COMMISSIOMNG AEENT OR A REGISIERED DESIGH PROFESSIOHAL.
FRELIMNARY COMMISSIONING REPORT MUST GE COMFLEFED PRIOR TO THE CERTIFICATE OF OCOUPANCY.

CHILLED WATER PIPING: HYDRONIC PIFNG SHALL BE SCHEDULE 40 BLACK STEEL PIPES WITH FLAR ENDS OR GRODVED EMOS,
:_._._zﬁﬂmuﬂpeﬁ € BLAGK IRCN 'WITH WELDED JOINTS, WALLEABLE IRON WITH THREADED JOINTS OR DUCTILE IROK WITH RIGD 0%
FLEX PLINES.

PIPING 2'AND SMALLER CAM BE TYPE L HARD DRAWN COFPER WITH WROUGHT SOPPER FITINGS AND SOLDER JOINTS.

CHALED WATER VALVES: "ALL VALVES SHALL BE MANUFACTURED &Y KITZ, STOCKHMM, MIEGO. MILWAUKEE, OR JENKINS. FOR FIPNG
R0 SUALLER:  PREVIDE FULL PORT TWO PIECE BALL VAIVES. FOR PIFIKG #'AMD LARGER: PROVIDE FULL LUG BUTTERFLY
VALVES.

CHILLED WATFR PIPHG (NSULATION: INSULATE ALL HYOROWIC PIPING 6 FT ADOVE FLOOR WITH MOLDED, HIGH DENSTY FIBERGLASS
FIFE INSULATION AT 75F MEAN TEWPERATURE DF (.21 BTU/IN./SO.FT./DEGREESE HR WWWH BUANKET TYPE FITTHCS WITH AVC JACKET
SWILAR 10 ZESTOH. AL PIFING & FT OR LESS ABONE FLOGR AND OUTSIDE BUILDING SHALL EE INSLUATED WATH MOLDED HIGH
DENSITY POLYISOCYAHURATE HSULATION WITH WOLDED FITTINGS AND PYC JACKET. ALL IMSULATION JACKET SHALL BE FACTORY
APPLIED ALL SERVICE JACKET (454). PIPES EXPOSED TD WEATHER SHALL EE PROVIOED WITH A 0.16'THICK CORRUGATED ALINUM
JACKET. AL JOINTS AHD SEAMS IN ALUMINUM JACKETING SHALL BE SEALED. CHILEED WATER PIPING LESS THAM 1-1,/2" DUMETER
SHALL HAVE A WENIKUM {/2" THIDK BSULATION AMD CHALET WATER FPHG 1-17F AMETER AND GREATER SHALL HAVE A
INMUK 1% THICK INSULATICH.  PROVIDE A WINIMLG 9° LONS, HIGH DENSITY CONTIUOUS PIFE IHSULATION INSERT SUCH AS CALCUIM
SIICATE OF ITS EQUNVALENT AT EACH SUPPORT. MSERT SHALL BE THE SAME THICKNESS AS ADMGEWT PIFING. PROVIDE FIPE
MARKERS EQUAL OF SEATON OR BRADY SHAP-ON PLASTIC MARKERS WITH DRECTIONAL ARROWS FOR INTERGR PIRMG. SECURE
MARKERS 10 PIPE AT BOTH ENDS DF THE MARKER. EMTERIOR PIPE MARKERS SHALL BE PAINTER WITH DIRECTIOMAL ARROWS USING
STERCILS.

CHILED WATER PIPIHG TESTING:  TEST CHILLED WATER FiPNG TU & WYDRUSIANC  PRESSURE OF {-1/2 TIMES NORMAL
OPERATING FAESSURE, 100 PSIS MIHILUM, FOR A CONTINUGUS PERIOD OF MOT LESS THAN EIGHT (8) HOURS. DURMG THIS TIME,
CAREFULLY IKSPECT THE SYSTEW FOR LEAKS. IF WECESSARY, REPAIR LEAKS M A MAKNER  ACCEPTABLE TO THE ENGWEER AKD
TEST ABAIN UNTIL MO LEKKAGE IS DETECTED. FOR PIPING INSTALLED IN COMCEALED SPACES OR BURIED, TEST PIFING BEFORE
SYSTEM 15 CONCEALED. PIMHG SEALL SE TESTED PRSOR T0 THE APPLICATION OF INSULATIDH.

CHILLED WATER PIPING PIPING FLUSH AND CHEWICALS: atl CHILLED WATER PIRING SHALL BE THORDUGHLY FLUSHED OF ALL DEERIS
USKG A UQUID ALKALINER CLEANER FDRMNATED WITH SOAFS, SYNTHETIC DETERGENTS AND DISPERSANTS. PROVIDE A NOWCHROMATE
ORGANKC CORROSIOR (NHIBTOR (BSROM NITRATE} BEFORE START-UP, APPLY WATH EY-PASS CHEMICAL POV FECDER.

CORDEHSATE CRAM FIFIRG: CONDEMSATE DRAIN MPING SHALL BE TYPE DWW COPPER WITH CAST BRASS FATANGS AND SOLDERED
COKHECTIONS. CONCEMSATE CRANS 1° AMD SWALLER SHALL BE TYFE M, HARD DRAWN COFPER WITH WROLSHT COPPER FITTIRGS,
PROVIDE DIELECTEC UMION, TRAP AKD OPEN BREATHER TEE ON BNSCHARGE SIDE OF TRAP AT THE CONMECTION TC EACH UWIT,
IHSULATE ALL COMDENSATE DRAM LIMES ABDVE CEILINGS AND IN STUD SPACES WITH 1/2" THICK RRMSTRONS “ARMATLEN™ DRt
EQUAL.
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SECTION 260500 COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.1
A

1.2

1.3

1.4

1.5

260500 - 1

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

SUMMARY

Section Includes:

Electrical equipment coordination and installation.
Sleeves for raceways and cables.

Sleeve seals.

Grout.

Common electrical installation requirements.

okrwN =

DEFINITIONS

EPDM: Ethylene-propylene-diene terpolymer rubber.

SUBMITTALS |

Product Data: For sleeve seals.

COORDINATION

Coordinate arrangement, mounting, and support of electrical equipment:

1. To allow maximum possible headroom unless specific mounting heights
that reduce headroom are indicated.

2.  To provide for ease of disconnecting the equipment with minimum
interference to other installations.

3. To allow right of way for piping and conduit installed at required siope.

4.  So connecting raceways, cables, wireways, cable trays, and busways will
be clear of obstructions and of the working and access space of other
equipment.

Coordinate installation of required supporting devices and set sleeves in cast-in-
place concrete, masonry walls, and other structural components as they are
constructed.

Coordinate location of access panels and doors for electrical items that are
behind finished surfaces or otherwise concealed. Access doors and paneis are
specified in Division 08 Section "Access Doors and Frames."

Coordinate sleeve selection and application with selection and application of
firestopping specified in Division 07 Section "Penetration Firestopping.”

Pima County Aduit Detention Center — HVAC Upgrade
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PART 2 -

" PART 3

3.1

3.2

- PRODUCTS

SLEEVES FOR RACEWAYS AND CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40,
gaivanized steel, plain ends.

Cast-lron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop, unless otherwise 3
indicated. i

Sleeves for Rectanguiar Openings: Galvanized sheet steel.
1. Minimum Metal Thickness:
a. For sleeve cross-section rectangle perimeter less than 50 inches
(1270 mm) and no side more than 16 inches (400 mm), thickness
shall be 0.052 inch (1.3 mm).
b. For sleeve cross-section rectangle perimeter equal to, or more than,
50 inches (1270 mm) and 1 or more sides equai to, or more than, 16
inches (400 mm), thickness shali be 0.138 inch (3.5 mm).
SLEEVE SEALS

Description: Modular sealing device, designed for field assembly, to fill annular

- space between sieeve and raceway or cable.

3.3

260500 - 2

1. Manufacturers: Subject to compliance with requirements, provide
products by one of the following] [available manufacturers offering
products that may be incorporated into the Work include, but are not
limited to, the following:

Advance Products & Systems, Inc.
Calpico, Inc.

Metraflex Co.

Pipeline Seal and Insulator, Inc.

oo oW

2. Sealing Elements: EPDM interlocking links shaped to fit surface of cable
or conduit. Include type and number required for material and size of
raceway or cable,

3. Pressure Plates: Carbon steel. Include two for each sealing element.

4. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating
of length required to secure pressure plates to sealing elements. Include
one for each sealing element.

GROUT

- Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged,

nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to ;
consistency suitable for application and a 30-minute working time. : !

Pima County Adult Detention Center — HVAC Upgrade
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PART 4 -

4.1

A

4.2

EXECUTION
COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
Comply with NECA 1. , : ‘

Measure indicated mounting heights to bottom of unit for suspended items and
to center of unit for wall-mounting items.

Headroom Maintenance: if mounting heights or other location criteria are not
indicated, arrange and install components and equipment to prowde maximum
possible headroom consistent with these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement
of components of both electrical equipment and other nearby installations.
Connect in such a way as to facilitate future disconnecting with minimum
interference with other items in the vicinity.

Right of Way: Give to piping systems instalied at a required slope.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Electrical penetrations occur when raceways, cables, wireways, cabie trays, or
busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor
and wall assemblies. -

Concrete Slabs and Wallls: Install sleeves for penetrationé unless core-drilled
holes or formed openings are used. Install sleeves during erection of slabs and

walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved

~opening.

260500 - 3

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and
wall assemblies unless openings compatible with firestop system used are
fabricated during construction of floor or wall.

Extend sleeves on both surfaces of the wall to mount unistrut for support.
Extend sleeves installed in floors 4” (inches) (50 mm} above finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between
sleeve and raceway or cable, unless indicated otherwise.

Seal space outside of sleeves with grout for penetrations of concrete and
masonry '

1. Promptly pack grout solidly between sleeve and wall so no voids remain.
Tool exposed surfaces smooth; protect grout while curing.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space
between sleeve and raceway or cable, using joint sealant appropriate for size,
depth, and location of joint. Comply W!th requirements in Division 07 Section

"Joint Sealants."

_ Pima County Adult Detention Center —~ HYAC Upgrade
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4.3

4.4

END OF SECTION 260500

260500 - 4

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls,
partitions, ceilings, and floors at raceway and cable penetrations. Install sleeves
and seal raceway and cable penetration sleeves with firestop materials. Comply
with requirements in Division 07 Section "Penetration Firestopping.”

Roof-Penetration Sleeves: Seal penetration of individual raceways and cables
with flexible boot-type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe
sleeves and mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-
mm} annular clear space between pipe and sleeve for installing mechanical
sleeve seals. '

SLEEVE-SEAL INSTALLATION

Install to seal exterior wall penetrations.

Use type and number of sealing elements recommended by manufacturer for !
raceway or cable material and size. Position raceway or cable in center of
sleeve. Assemble mechanical sleeve seals and install in annular space
between raceway or cable and sleeve. Tighten bolts against pressure plates
that cause sealing elements to expand and make watertight seal.

FIRESTOPPING

Apply firestopping to penetrations of fire-rated floor and wall assemblies for
electrical installations to restore original fire-resistance rating of assembly.
Firestopping materials and installation requirements are specified in Division 07
Section "Penetration Firestopping."”

Pima County Aduit Detention Center — HYAC Upgrade i
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- SECTION 260519 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS

AND CABLES

PART 1 - GENERAL

1.1

A

1.2

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section. ' :
SUMMARY

This Section includes the following:

1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.

- 3. Sleeves and sleeve seals for cables.

1.3

1.4

1.5

260519 -1

SUBMITTALS

Product Data: For each type of product indicated.
Qualification Data: For testing agency.

Field quality-control test reports.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, that is a member company of the
InterNational Electrical Testing Association or is a nationally recognized testing
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is

acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the
InterNational Electrical Testing Association or the National Institute for
Certification in Engineering Technologies to supervise on-site testing
specified in Part 3.

Elecirical Components, Devices, and Accessories: Listed and labeled as
defined in NFPA 70, Article 100, by a testing agency acceptable to authorities
having jurisdiction, and marked for intended use.

Comply with NFPA 70.

COORDINATION

Set sleeves in cast-in-place concrete, masonry walls, and other structural
components as they are constructed.

Pima County Adult Detention Center - HYAC Upgrade - HVAC Upgrade
Low-Voltage Electrical Power Conductors And Cables




PART 2 - PRODUCTS

2.1
A

CONDUCTORS AND CABLES

Manufacturers: Subject to compliance with requirementé, provide products by
one of the foliowing:

Alcan Products Corporation; Alcan Cable Division.
American Insulated Wire Corp.; a L.eviton Company.

1
2.

3.  General Cable Corporation.
4

Southwire Company.
Copper Conductors: Comply with NEMA WC 70.

Conductor Insulation: Comply with NEMA WC 70 for Types THW, THHN-

- THWN, and XHHW.

2.2

2.3

2.4

260519 -2

CONNECTORS AND SPLICES

Manufacturers: Subject to compliance with reguirements, provide products by
one of the following:

1 AFC Cabie Systems, Inc.

2. Hubbell Power Systems, Inc.

3. 0O-ZIGedney; EGS Electrical Group LLC.
4 3M; Electrical Products Division.

Description: Factory-fabricated connectors and splices of size, ampacity rating,
material, type, and class for application and service indicated.

SLEEVES FOR CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40,
galvanized steel, plain ends.

Cast-lron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop, uniess otherwise
indicated.

Sleeves for Rectangular Openings: Galvanized sheet steel with minimum
0.052- or 0.138-inch {1.3- or 3.5-mm) thickness as indicated and of length to suit
application.

Coordinate sleeve selection and application with selection and applicatidn of
firestopping specified in Division 07 Section "Penetration Firestopping.”

SLEEVE SEALS

Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

1. Advance Products & Systems, Inc.
2. Calpico, Inc.
3 Metraflex Co.

Pima County Adult Detention Center - HVAC Upgrade - HVAC Upgrade
Low-Voitage Electrical Power Conductors And Cables




4, F’ipelin.e Seal and Insutator, Inc.

B. Description: Modular sealing device, designed for field assembly, to fill annular
space between sleeve and cable.

1. Sealing Elements: EPDM interlocking links shaped to fit surface of cable
or conduit. Include type and number required for material and size of
raceway or cable.

2. Pressure Plates: Carbon steel. Include two for each sealing element.

3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating
of length required to secure pressure plates to sealing elements. Include
one for each sealing element. '

PART 3 - EXECUTION
3.1 CONDUCTOR MATERIAL APPLICATIONS

A.  Conductors: Copper. Solid for No. 10 AWG and smaller; stranded for
No. 8 AWG and larger.

B.  Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for
No. 8 AWG and larger.

C.  Minimum circuit conductor size shall be No. 12.

D.  Vibrating and rotating equipment controls: Copper. Stranded fdr No.10 and
smaller.

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE
APPLICATIONS AND WIRING METHODS

A.  Exposed Conductors: Type THHN-THWN, single conductors in raceway.

B. Conductors Concealed in Ceilings, Walls, Partitions, and Crawispaces:
Type THHN-THWN, single conductors in raceway.

C. Exposed Branch Circuits, Including in Crawlspaces: Type THHN-THWN, single
conductors in raceway.

D.  Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-
THWN, single conductors in raceway.

E.  Class 1 Control Circuits: Type THHN-THWN, in réceway.
F.  Class 2 Control Circuits: Type THHN-THWN, in raceway.
3.3 INSTALLATION OF CONDUCTQORS AND CABLES
A.  Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
B.  Use manufacturer-approved pulling compound or lubricant where necessary;
compound used must not deteriorate conductor or insulation. Do not exceed

manufacturer's recommended maximum pulling tensions and sidewall pressure
values.

Pima County Adult Detention Center - HVAGC Upgrade - HVAC Upgrade
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34

3.5

260519 -4

Use pulling means, including fish tape, cable, robe, and basket-weave
wire/cable grips, that will not damage cables or raceway.

Install exposed cables parallel and perpendicular to surfaces of exposed
structural members, and follow surface contours where possible.

Support cables according to Division 26 Section "Hangers and Supports for

- Electrical Systems."

Identify and color-code conductors and cables according to Division 26 Section
"Identification for Electrical Systems."

CONNECTIONS

Tighten electrical connectors and terminals according to manufacturer's

published torque-tightening values. If manufacturer's torque values are not
indicated, use those specified in UL 486A and UL 486B. .

Make splices and taps that are compatible with conductor material and that
possess equivalent or better mechanical strength and insulation ratings than
unspliced conductors.

1. Use oxide inhibitor in each splice and tap conductor for aluminum
conductors.

Wiring at Outlets: lnstall conductor at each outlet, with at least 6 inches (150
mm) of slack.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Coordinate sleeve selection and application with selection and application of
firestopping specified in Division 07 Section "Penetration Firestopping."

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilied
holes or formed openings are used. Install sleeves during erection of slabs and
walls.

Use pipe sleeves unless penetration arrangement requares rectangular sieeved
openlng

Rectangular Sleeve Minimum Metal Thickness:

1. For sleeve rectangle perimeter less than 50 inches (1270 mm) and no side
greater than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).

2.  For sleeve rectangle perimeter equal to, or greater than, 50 inches (1270
mm) and 1 or more sides equal to, or greater than, 16 inches (400 mm),
thickness shall be 0.138 inch (3.5 mm).

Fire-Rated Assemblies: Install sieeves for penetrations of fire-rated floor and
wall assemblies unless openings compatible with firestop system used are
fabricated during construction of floor or wall.

Sleeves shall extend past wall and shail be supported by Unistrut on both side of
walll.

Pima County Adult Detention Center - HYAC Upgrade - HVAC Upgrade
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3.6

3.7

3.8

260519 -5

Extend sleeves installed in floors 4” {inches) (50 mm) above finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between
sleeve and cable unless sleeve seal is to be installed.

Seal space outside of sleeves with grout for penetrations of concrete and
masonry and with approved joint compound for gypsum board assemblies.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space
between sleeve and cable, using joint sealant appropriate for size, depth, and
location of joint according to Division 07 Section "Joint Sealants."

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls,
partitions, ceilings, and floors at cable penetrations. Install sleeves and seal
with firestop materials according to Division 07 Section "Penetration
Firestopping." :

Roof-Penetration Sleeves: Seal penetration of individual cables with flexible
boot-type flashing units applied in coordination with roofing work.

Aboveground Exterior-Wall Penetrations: Seal penetrations using sleeves and
mechanical sleeve seals. Size sleeves to allow for 1-inch (25-mm) annular clear
space between pipe and sleeve for installing mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION
Install to seal underground exterior-wall penetrations.
Use type and number of sealing elements recommended by manufacturer for

cable material and size. Position cable in center of sleeve. ' Assemble
mechanical sleeve seals and install in annular space between cable and sleeve.

- Tighten bolts against pressure plates that cause sealing elements to expand and

make watertight seal.
FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and walll
assemblies to restore original fire-resistance rating of assembly according to
Division 07 Section "Penetration Firestopping." ,

FIELD QUALITY CONTROL
Perform tests and inspections and prepare test reports.
Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has
been energized, test branch circuit conductors for compliance with
requirements (Provide continuity and insulation testing on all branch circuit
conductor. Insulation testing shall be performer with a 500 VDC megger.
Phase and neutral conductors shall be test free oh short-circuits and
grounds. For continuity testing, motor feeders shall be measured with
motors connected and local disconnect closed; readings shall be one
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C.

D.

phase-to-ground for each phase. Test ail other conductors phase-to-phase
and phase-to-ground).

Perform each visual and mechanical inspection and electrical test stated in
NETA Acceptance Testing Specification. Certify compliance with test
parameters.

Provide testing of proper phase rotation for three-phase system. Provide

_ individuat tests at all service entrance, motor controi center and other

sources that feed equipment that may be adversely aﬁected by incorrect
phase rotation, especially rotating machines.

Test Reports: Prepare a written report to record the following:

1.
2.
3

Test procedures used.
Test results that comply with requirements.

- Test results that do not comply with requirements and corrective action

taken to achieve compliance with requirements.

The contractor shall furnish the instruments, materials, and fabor for all
tests at no additional cost to the owner (i.e., it must be part of the bid
price). Contractor shall present to the owner three copies of certified test
reports. In addition to the various electrical measurements results, the test
reports shall, at minimum, include the official Owner project name, the
project address, Owner building number, Owner A/E Section project
number, name of the test, name of the equipment tested, location in the
building of the equipment tested, Project General contractor, Contractor
performing the test, date, time, and temperature. The Owner Electrical

- Engineer desires that the contractor use pre-printed industry form, if

available, for recording and reporting electrical test. The Owner Electrical
Engineer expects the test results to be reported in a reasonable, easily
read format and expects the use of good common English, accurate
spelling and good penmanship in the reports. The Owner Electrical
Engineer reserves the right to reject test reports that are difficult to
interpret. This does no exclude using narrative to explain the test reports,
methods and unusual field circumstances that may contribute to difficult
testing situations.

Remove and replace malfunctioning units and retest as specified above.

END OF SECTION 260519
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SECTION 260526 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

1.2 SUMMARY

A.  This Section includes methods and materials for grounding systems and
' equipment, plus the following special applications:

1. Common ground bonding
1.3 SUBMITTALS
A.  Product Data: For each type of product indicated.

B.  Other informational Submittals: Plans showing dimensioned as-built locations of
grounding features specified in Part 3 "Field Quality Control" Article, including
the following:

1. Grounding arrangements and connections for separately derived systems.
C. Qualification Data: For testing agency and testing agency's field supervisor.
D.  Field quality-control test reports.

E. Operation and Maintenance Data: For grounding to include the followmg in
emergency, operation, and maintenance manuals

1. Instructions for periodic testing and inspection of grounding features at
grounding connections for separately derived systems, based on
NFPA 70B.

a. Tests shall be to determine if ground resistance or impedance
values remain within specified maximums, and instructions shall
recommend corrective action if they do not.

b. Include recommended testing intervals.

1.4 QUALITY ASSURANCE

A.  Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, that is a member company of the
InterNational Electrical Testing Assomatlon or is a nationally recognized testing
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is
acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor. Person currently certified by the
InterNational Electrical Testing Association to supervise on-site testing
specified in Part 3.

’ Pima County Adult Detention Center - HYAC Upgrade
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Electrical Components, Devices, and Accessories: Listed and labeled as
defined in NFPA 70, Article 100, by a testing agency acceptable to authorities
having jurisdiction, and marked for intended use.

Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1

A

2.2

CONDUCTORS

Insulated Conductors: Copper wire or cable insulated for 600 V unless
otherwise required by applicable Code or authorities having jurisdiction.

Bare Copper Conductors:

1. Solid Conductors: ASTM B 3.

2.  Stranded Conductors: ASTM B 8.

3 Bonding Cable: 28 kemil, 14 strands of No. 17 AWG conductor, 1/4 inch
(6 mm) in diameter.

4.  Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

5.  Bonding Jumper: Copper tape, braided conductors, terminated with
copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

6. Tinned Bonding Jumper: Tinned-copper tape, braided conductors,
terminated with copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch
(1.6 mm) thick.

CONNECTORS
Listed and labeled by a nationally recognized testing laboratory acceptabile to
authorities having jurisdiction for applications in which used, and for specific

types, sizes, and combinations of conductors and other items connected.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy, bolted
pressure-type, with at least two bolts.

1. Pipe Connectors: Clamp type, sized for pipe.

Welded Connectors: Exothermic-welding kits of types recommended by kit
manufacturer for materials being joined and installation conditions.

PART 3 - EXECUTION

3.1
A

32
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APPLICATIONS

Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded
conductors for No. 6 AWG and larger, unless otherwise indicated.

EQUIPMENT GROUNDING

Install insulated equipment grounding conductors with all branch circuits.

Pima County Aduit Detention Center - HVAC Upgrade
Grounding and Bonding for Electrical Systems




Dok N

3.3

3.4

END OF SECTION 280526
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1. Maximum ground-resistance vaiue 5 chms.

Install insulated equipment grounding conductors with the following items, in .
addition to those required by NFPA 70: '

Branch circuits.

Receptacle circuits. .
Single-phase motor and appliance branch circuits.
Three-phase motor and appliance branch circuits.
Flexible raceway runs.

Armored and metal-clad cable runs.

INSTALLATION

Grounding Conductors: Route along shortest and straightest paths possible,
uniess otherwise indicated or required by Code.. Avoid obstructing access or
placing conductors where they may be subjected to strain, impact, or damage.

Bonding Straps and Jumpers: Install in locations accessible for inspection and
maintenance, except where routed through short lengths of conduit.

1. Bonding to Equipment Mounted on Vibration Isolation Hangers and
Supports: Install so vibration is not transmitted to rigidly mounted
equipment. '

2. Use exothermic-welded connectors for outdoor locations, but if a
disconnect-type connection is required, use a bolted clamp.

FIELD QUALITY CONTROL

Testing Agency. Engage a qualified testing and inspecting agency to perform
the following field tests and inspections and prepare test reports:

Perform the following tests and inspections and prepare test reports:

1. Afterinstalling grounding system but before permanent electrical Gircuits
have been energized, test for compliance with requirements.

a.  Perform tests by fall-of-potential method according to IEEE 81.

Report measured ground resistances that exceed the following values: : |

Excessive Ground Resistance: If resistance to ground exceeds specified
values, notify Architect promptly and include recommendations to reduce ground
resistance.

Pima County Adult Detention Center - HVAC Upgrade
Grounding and Bonding for Electrical Systems



SECTION 260529 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.
1.2 SUMMARY
A.  This Section includes the following:
1. Hangers and supports for electrical equipment and systems
'B.  Related Sections include the following:

1. Division 26 Section "Vibration And Seismic Controls For Electrical
Systems" for products and installation requirements necessary for
compliance with seismic criteria.

1.3 DEFINITIONS
A, EMT. Electrical metallic tubing.
B. IMC: Intermediate metal conduit. -
C. RMC: Rigid metal conduit.
1.4 PERFORMANCE REQUIREMENTS
A, Delegated Design: Design supports for multiple raceways, including
comprehensive engineering analysis by a qualified professional engineer, using -

performance requirements and design criteria indicated.

B.  Design supports for multiple raceways capable of supporting combmed weight of
supported systems and its contents.

C.  Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

D. Rated Strength: Adequate in tension, shear, and pullout force to.resist maximum
loads calculated or imposed for this Project, with a minimum structural safety
factor of five times the applied force.

1.5 - SUBMITTALS
A.  Product Data: For the following:

1. Steel slotted support systems.
2. Nonmetallic slotted support systems.
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B.  Shop Drawings: Show fabrication and installation details and include calculations
for the following:

1.
2.
3

4.

Trapeze hangers. Include Product Data for components.

Steel slotted channel systems. Include Product Data for components.
Nonmetallic slotted channel systems. Include Product Data for
components.

Equipment supports.

C.  Welding certificates.

16  QUALITY ASSURANCE

A, Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel.”

- B.  Comply with NFPA 70.

1.7 COORDINATION

A.  Coordinate installation of roof curbs, equipment supports, and roof penetrations.
These items are specified in Division 07 Section "Roof Accessories."

PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A.  Steel Slotted Support Systems: Comply with MFMA-4, factory-fabrlcated
components for field assembfy

1.

4.

5.

"o QoUW

Manufacturers: Subject to compliance with requirements, provide
products by one of the following:

Allied Tube & Conduit.

Cooper B-Line, Inc.; a division of Cooper Industries.
ERICO International Corporation.

GS Metals Corp.

Thomas & Betts Corporation.

Unistrut; Tyco International, Ltd.

Metallic Coatings: Hot-dip galvanized after fabrication and applied
according to MFMA-4.

Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or
polyester coating applied according to MFMA-4.

Painted Coatings: Manufacturer's standard painted coating applied
according to MFMA-4.

Channel Dimensions: Selected for applicable load criteria.

B.  Nonmetallic Slotted Support Systems: Structural-grade, factory-formed, glass-
fiber-resin channels and angles with 9/16-inch- (14-mm-) diameter holes at a
maximum of 8 inches (200 mm) o.c., in at least 1 surface.

1.

260529 - 2

Manufacturers: Subject to compliance with requirements, provide
products by one of the following:
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Allied Tube & Conduit.

Cooper B-Line, Inc.; a division of Cooper Industries.
Fabco Plastics Wholesale Limited.

Seasafe, Inc.

oo

2. Fittings and Accessories: Products of channel and angle manufacturer
and designed for use with those items.

3. Fitting and Accessory Materials: Same as channels and angles.

4, Rated Strength: Selected fo suit applicable load criteria.

Raceway and Cable Supports: As described in NECA 1 and NECA 101.

Conduit and Cable Support Devices: Steellhangers, clamps, 2 hole conduit straps
and associated fittings, designed for types and sizes of raceway or cable to be
supported. ,

Support for Conductors in Vertical Conduit: Factory-fabricated assembly
consisting of threaded body and insulating wedging plug or plugs for non-armored
electrical conductors or cables in riser conduits. Plugs shall have number, size,
and shape of conductor gripping pieces as required to suit individual conductors
or cables supported. Body shall be malleable iron.

Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel
plates, shapes, and bars; black and galvanized. _

Mounting, Anchoring, and Attachment Components: ltems for fastening electrical
items or their supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened
portland cement concrete, steel, or wood, with tension, shear, and pullout
capacities appropriate for supported loads and building materials where
used. '

a.  Manufacturers: Subject to compliance with requirements, provide
products by one of the following:

1) Hiiti Inc.

2) ITW Ramset/Red Head; a division of lllinois Tool Works, Inc.

3)  MKT Fastening, LLC. _

4)  Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems
Unit.

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for
use in hardened portland cement concrete with tension, shear, and pullout
capacities appropriate for supported loads and building materials in which
used.

a.  Manufacturers: Subject to compliance with requirements, provide
products by one of the following:

1)  Cooper B-Line, Inc.; a division of Cooper Industries.

2)  Empire Tool and Manufacturing Co., Inc.
3)  Hilti Inc.
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2.2

4) ITW Ramset/Red Head; a dl\nsnon of lllinois Tool Works, Inc.
5)  MKT Fastening, LLC.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units
similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.

4.  Clamps for Attachment to Steel Structural Elements: MSS SP-58, type

‘ suitable for attached structural element.

5. Through Bolts: Structural type, hex head, and hlgh strength. Comply with
ASTM A 325.

6. Toggle Bolts: All-steel springhead type.

7 Hanger Rods: Threaded steel.

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

Description: Weilded or bolted, structural-steel shapes, shop or field fabricated to
fit dimensions of supported equipment.

Materials: Comply with requirements in Division 05 Section "Metal Fabrications"
for steel shapes and plates.

PART 3 - EXECUTION

3.1

A

260529 -4 Hangers and Supports for Electrical Systems

APPLICATION

Comply with NECA 1 and NECA 101 for application of hangers and supports for
electrical equipment and systems except if reqmrements in this Section are
stricter.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space
supports for EMT, IMC, and RMC at 5'-0” intervals and within 18" of box
terminations. Minimum rod size shall be 1/4 inch (6 mm) in diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel
slotted support system, sized so capacity can be increased by at ieast 25 percent
in future without exceeding specified design load limits.

1. Secure raceways and cables to these supports with two-bolt conduit
clamps.

Spring-steel clamps designed for supporting single conduits without bolts may be
used for 1-1/2-inch (38-mm) and smaller raceways serving branch circuits and
communication systems above suspended ceilings and for fastening raceways to _
trapeze supporis. _

SUPPORT INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except as
specified in this Article.

Raceway Support Methods: In addition to methods described in NECA 1, EMT,
IMC, and RMC may be supported by openings through structure members, as
permitted in NFPA 70.
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C.  Strength of Support Assemblies: Where not indicated, select sizes of
components so strength will be adequate to carry present and future static ioads
within specified loading limits. Minimum static design load used for strength
determination shall be weight of supported components plus 200 ib (90 kg).

D.  Mounting and Anchorage of Surface-Mounted Equipment and Components:
Anchor and fasten electrical items and their supports to building structural
elements by the following methods unless otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.
To Masonry: Approved toggle-type bolts on hollow masonry units and
metal expansion anchor fasteners on solid masonry units.
To Existing Concrete: Expansion anchor fasteners.
Instead of expansion anchors, powder-actuated driven threaded studs
provided with lock washers and nuts may be used in existing standard-
weight concrete 4 inches (100 mm) thick or greater. Do not use for
- anchorage to lightweight-aggregate concrete or for slabs less than 4
inches (100 mm} thick.
5. To Steel: Beam clamps MSS Type 19, 21, 23, 25, or 27, complying with
MSS SP-69.
To Light Steel:” Sheet metai screws.
ltems Mounted on Hollow Walls and Nonstructural Building Surfaces;
Mount cabinets, panelboards, disconnect switches, control enclosures,
pull and junction boxes, transformers, and other devices on slotted-
channel racks attached to substrate by means that meet seismic-restraint
strength and anchorage requirements.

oW

~No

E.  Drilf holes for expansion anchors in concrete at locations and to depths that avoid
reinforcing bars.

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS

A.  Comply with installation requirements in Division 05 Section "Metal Fabrications"
for site-fabricated metal supports.

B.  Cut, fit, and place miscellaneous metal supports accurately in location, alignment
and elevation to support and anchor electrical materials and equipment.

C.  Field Welding: Comply with AWS D1.1/D1.1M.

3.4 PAINTING

A.  Touchup: Clean field welds and abraded areas of shop paint. Paint exposed
. areas immediately after erecting hangers and supports. Use same materials as
used for shop painting. Comply with SSPC-PA 1 requirements for touching up
field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0
mils (0.05 mm).
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B.  Touchup: Comply with requirements in Division 09 painting Sections for cleaning
and touchup painting of field welds, bolted connections, and abraded areas of
shop paint oh miscellaneous metal.

C.  Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and
- apply galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 260529
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SECTION 260533 RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1
A

1.2

1.3

m o o ®m »

1.4

260533 -1

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and

Supplementary Conditions and Division 01 Specification Sections, apply to thls

Section.
SUMMARY

This Section includes raceways, fittings, boxes, enclosures, and cabinets for
electrical wiring. _

DEFINITIONS

EMT: Electrical métallic tubing.

FMC: Flexible metal conduit.

IMC: Intermediate metal conduit.

LFMC: Liquidtight flexible metal conduit.
RGS: Rigid galvanized steel conduit.
SUBMITTALS

Product Data: For surface raceways, w:reways and fittings, floor boxes, hlnged-
cover enclosures, and cabinets.

Shop Drawings: For the following raceway compone'nts. Include plans,
elevations, sections, details, and attachments to other work.

1. Custom enclosures and cabinets.
For handholes and boxes for underground wiring, including the following:

Duct entry provisions, including locations and duct sizes.

Frame and cover design.

Grounding details.

Dimensioned locations of cable rack inserts, and pulling-in and lifting
irons.

e. Joint details.

oo oo

Coordination Drawings: Conduit routing plans, drawn to scale, on which the
following items are shown and coordinated with each other, based on input from
installers of the items involved:

1. Structural members in the paths of conduit groups with common supports.
2. HVAC and plumbing items and architectural features in the paths of
conduit groups with common supports.

Qualification Data: For professional engineer and testing agency.

* Pima County Adult Detention Center -HVAC Upgrade
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B.

Source quality-control test reports.

QUALITY ASSURANCE -

Electrical Cbmponents, Devices, and Accessories: Listed and labeled as
defined in NFPA 70, Article 100, by a testing agency acceptable to authorities
having jurisdiction, and marked for intended use.

Comply with NEPA 70.

PART 2 - PRODUCTS

2.1

A

® M m o o w

2.2
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_METAL CONDUIT AND TUBING

Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

AFC Cable Systems, Inc..

Alflex Inc.

Allied Tube & Conduit; a Tyco International Lid. Co.
Anamet Electrical, Inc.; Anaconda Metal Hose.
Electri-Flex Co.

0O-Z Gedney, a unit of General Signal.

SOk~

Rigid Steel Conduit: ANSI C80.1.

IMC: ANSI C80.6.

EMT: ANSI C80.3.

FMC: Zinc-coated steel.

LFMC: Flexible steel conduit with PVC jacket.

Fittings for Conduit {Including all Types and Flexible and Liquidtight), EMT, and
Cable: NEMA FB 1, listed for type and size raceway with which used, and for
application and environment in which instalied.

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with
UL 886.

2. Fittings for EMT. compression type, steel. Set-screw fittings are not
allowed. o

3. Coating for Fittings for PVC-Coated Conduit: Minimum thickness, 0.040
inch (1 mm), with overlapping sleeves protecting threaded joints.

Joint Compound for Rigid Steel Conduit or IMC: Listed for use in cable
connector assemblies, and compounded for use to lubricate and protect
threaded raceway joints from corrosion and enhance their conductivity.

METAL WIREWAYS

Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
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2.4
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1. Cooper B-Line, Inc.
2. Hoffman. ,
3. Square D; Schneider Electric.

Description: Sheet metal sized and shaped as indicated, NEMA 250, Type 1,
unless otherwise indicated.

Fittings and Accessories; Include couplings, offsets, elbows, expansion joints,
adapters, hold-down straps, end caps, and other fittings to match and mate with
wireways as required for complete system.

Wireway Covers: Screw-cover type.

Finish: Manufacturer's standard enamel finish.

BOXES, ENCLOSURES, AND CABINETS

Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
EGS/Appleton Electric. '

Erickson Electrical Equipment Company.

Hoffman. ‘ ,

Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
O-Z/Gedney; a unit of General Signal.

RACO; a Hubbell Company.

Robroy Industries, Inc.; Enclosure Division.

Thomas & Betis Corporation.

0. Walker Systems, Inc.; Wiremold Company (The).

SPGB LN~

Sheet Metal Outlet and Device Boxes: NEMA OS 1.

Cast-Metal Outlet and Device Boxes: NEMA FB 1, ferrous alloy, Type FS/FD,
with gasketed cover. Boxes in wall shall be 4" X 4" X 2 14" D metal box with
single mud ring. Exterior and surface boxes shall be waterproof deep bell.
See Editing Instruction No. 2 in the Evaluations for a discussion of floor boxes.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, galvanized with
gasketed cover.

SLEEVES FOR RACEWAYS

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40,
galvanized steel, plain ends.
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Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop, unless otherwise
indicated.

Sleeves for Rectangular Openings Galvanized sheet steel with minimum
0.052- or 0.138-inch (1.3- or 3.5-mm) thickness as indicated and of length to suit
application.

Coordinate sleeve selection and application with selection and application of
firestopping specified in Division 07 Section "Penetration Firestopping."

SLEEVE SEALS

Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

Advance Products & Systems, Inc.
Calpico, Inc.

Metraflex Co.

Pipeline Seal and Insulator, Inc.

PN

Description: Modular sealing dev;ce de5|gned for field assembly, to fill annular
space between sleeve and cable.

1.  Sealing Elements: EPDM interlocking links shaped to fit surface of cable
or conduit. Include type and number required for material and size of
raceway or cable.

2. Pressure Plates: Carbon steel. Include two for each sealing element.

~ 3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating

PART 3 - EXECUTION

3.1
A

260533 - 4

of length required to secure pressure plates to sealing elements. Inciude
one for each sealing element.

RACEWAY APPLICATION

Outdoors: Apply raceway products as specified below, unless otherwise
indicated:

1. Exposed Conduit: Rigid steel conduit.

2. Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment). LFMC.
3.  Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

Comply with the following indoor appilications, unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage: EMT.

2. Exposed, Not Subject to Severe Physical Damage: Rigid steel conduit.

3 Exposed and Subject to Severe Physical Damage: Rigid steel conduit.
Includes raceways in the following locations:
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a. Loading dock.

b. Corridors used for traffic of mechanized carts, forklifts, and pallet-
handling units.

c. Mechanical rooms.

4.  Concealed in Ceilings and Interior Walls and Partitions: EMT.

5. Connection to Vibrating Equipment {Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except
use LFMC in damp or wet locations.

Damp or Wet Locations: Rigid steel conduit.

Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250,

Type 4, stainless steel in damp or wet locations.

~No

Minimum Raceway Size: %" for Electrical.
Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit
fittings, unless otherwise indicated.

2.  PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for
use with that material. Patch and seal all joints, nicks, and scrapes in PVYC
coating after installing conduits and fittings. Use sealant recommended by
fitting manufacturer.

Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where
aluminum raceways are installed for such circuits and pass through concrete,
install in nonmetallic sleeve.

INSTALLATION
Comply with NECA 1 for installation requirements applicable fo products

specified in Part 2 except where requirements on Drawings or in this Article are
stricter.

Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and
steam or hot-water pipes. Install horizontal raceway runs above water and
steam piping.

Complete raceway installation before starting conductor installation.

Support raceways as specified in Division 26 Section "Hangers and Supports for
Electrical Systems."

Arrange stub-ups so curved portions of bends are not visible above the finished
slab.

Install no more than the equivalent of three 90-degree bends in any conduit or
max 270 degrees deflection.

Conceal conduit and EMT within finished wallls, ceilings, and floors, unless
otherwise indicated.
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Raceway Terminations at Locations Subject to Moisture or Vibration: Use

insulating bushings to protect conductors including conductors smaller than
No. 4 AWG.

Install raceway sealing fittings at suitable, approved, and accessible locations
and fill them with listed sealing compound. For concealed raceways, instali
each fitting in a flush steel box with a blank cover plate having a finish similar to
that of adjacent plates or surfaces. Install raceway sealing fittings at the
following points:

1. Where conduits pass from warm to cold locations, such as boundaries of
refrigerated spaces.
2. Where otherwise required by NFPA 70.

Expansion-Joint Fittings for RNC: tnstall in each ru.n of aboveground conduit
that is located where environmental temperature change may exceed 30 deg F
(17 deg C), and that has straight-run length that exceeds 25 feet (7.6 m).

1. Install expansion-joint fittings for each of the following locations, and
provide type and quantity of fittings that accommodate temperature
change listed for location:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F (70

: deg C) temperature change.

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C)
temperature change.

c. Indoor Spaces: Connected with the Outdoors without Physical
Separation: 125 deg F (70 deg C) temperature change.

2. Install fitting(s) that provide expansion and contraction for at least 0.00041
inch per foot of length of straight run per deg F (0.06 mm per meter of
length of straight run per deg C) of temperature change.

3. Install each expansion-joint fitting with position, mounting, and piston
setting selected according to manufacturer's written instructions for
conditions at specific location at the time of installation.

Flexible Conduit Connections: Use maximum of 72 inches (1830 mm) of flexibie
conduit for recessed and semirecessed lighting fixtures 36" Max for equipment
subject to vibration, noise transmission, or movement; and for fransformers and
motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.

2. Use LFMC or in damp or wet locations not subject to severe physical
damage.

3. Connectors shall be 2 screw clamp type.

Set nonmetallic floor boxes level. Trim after installation to fit flush with finished
fioor surface.

Install hubs and box connectors at conduit-to-enclosure connections.
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SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Coordinate sleeve selection and application with selection and application of
firestopping specified in Division 07 Section "Penetration Firestopping.”

Concrete Slabs and Walls: Install sieeves for penetrations unless core-drilled
holes or formed openings are used. Install sleeves during erection of slabs and
walls. '

Use pipe sleeves unless penetration arrangement requires rectangular sleeved
opening. '

Rectangular Sleeve Minimum Metal Thickness:

1. For sleeve cross-section rectangle perimeter less than 50 inches (1270
mm) and no side greater than 16 inches (400 mm), thickness shall be
0.052 inch (1.3 mm).

2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50
inches (1270 mm) and 1 or more sides equal to, or greater than, 16 inches
(400 mmy), thickness shall be 0.138 inch (3.5 mm).

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and
wall assemblies unless openings compatible with firestop system used are
fabricated during construction of floor or wall.

Sleeves shall extend past wall and shall be supported by Unistrut on both sides
of wall.

Extend sleeves installed in floors 4" (inches) (50 mm) above finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between
sleeve and raceway unless sleeve seal is to be installed.

Seal space outside of sleeves with grout for penetrations of concrete and
masonry and with approved joint compound for gypsum board assemblies.

|
Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annuiar space &
between sleeve and raceway, using joint sealant appropriate for size, depth, and i
location of joint. Refer to Division 07 Section "Joint Sealants” for materials and

installation. ) :

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls,
partitions, ceilings, and floors at raceway penetrations. Install sleeves and seal
with firestop materials. Comply with Division 07 Section "Penetration
Firestopping."

Roof-Penetration Sieeves: Seal penetratibn of individual raceways with fiexible,
boot-type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular ‘:
clear space between pipe and sleeve for instailing mechanical sleeve seals. !
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3.4 SLEEVE-SEAL INSTALLATION

A, Use type and number of sealing elements recommended by manufacturer for
raceway material and size. Position raceway in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between raceway and
sleeve. Tighten bolts against pressure plates that cause seal:ng elements to
expand and make watertight seali.

35  FIRESTOPPING

A.  Apply firestopping to electrical penetrations of fire-rated floor and wall
~assemblies to restore original fire-resistance rating of assembly. Firestopping
materials and installation requirements are specified in Division 07 Section
"Penetration Firestopping."

3.6 PROTECTION

A.  Provide final protection and maintain conditions that ensure coatings, finishes,
and cabinets are without damage or deterioration at time of Substantial
Completion.

1. Repair damage to galvanized frnlshes with zinc-rich paint recommended’
by manufacturer.

2. Repair damage to PVC or paint finishes W|th matching touchup coating
recommended by manufacturer

END OF SECTION 280533
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SECTION 260553 IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section. '

SUMMARY

This Section includes the following:

1 Identification for raceway and metal-clad cable.

2 Identification for conductors and communication and control cable.
3.  Equipment identification labels.

4 Miscellaneous identification products.

SUBMITTALS

Product Data: For each electrical identification product indicated.

Identification Schedule: An index of nomenclature of electrical equipment and
system components used in identification signs and labels.

Samples: For each type of label and sign to illustrate size, colors, lettering style,
mounting provisions, and graphic features of identification products.

QUALITY ASSURANCE

Comply with ANSI A13.1 and ANSI C2.
Comply with NFPA 70.

Comply with 29 CFR 1910.145.
COORDINATION

Coordinate identification names, abbreviations, colors, and other features with
requirements in the Contract Documents, Shop Drawings, manufacturer's wiring

~ diagrams, and the Operation and Maintenance Manual, and with those required

260553 - 1

by codes, standards, and 29 CFR 1910.145. Use con3|stent designations
throughout Project.

Coordinate installation of identifying devices with completion of covering and
painting of surfaces where devices are to be applied

Coordinate instailation of identifying devices W|th location of access panels and
doors.

Install identifying devices before installing acoustical ceilings and similar
concealment. ‘
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PART 2
2.1

A

2.2

23
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- PRODUCTS

RACEWAY AND METAL-CLAD CABLE IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum |
length of color field for each raceway and cable size.

Self-Adhesive Vinyt Labels: Preprinted, flexible label laminated with a clear,
weather- and chemical-resistant coating and matching wraparound adhesive
tape for securing ends of legend label.

Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic
sleeves, with diameter sized to suit diameter of raceway or cable it identifies and
to stay in place by gripping action.

Snap-Around, Color-Coding Bands: Slit, pretensioned, flexibie, solid-colored
acrylic sleeves, 2 inches (50 mm) long, with diameter sized to suit diameter of
raceway or cable it identifies and to stay in place by gripping action.

Self-Adhesive Vinyl Tape: Colored, heavy duty, watefproof, fade resistant; 2
inches (50 mm} wide; compounded for outdoor use.

CONDUCTOR AND CONTROL-CABLE IDENTIFICATION MATERIALS

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3
mils (0.08 mm) thick by 1 to 2 inches (25 to 50 mm) wide.

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wrapafound type, with circuit
identification legend machine printed by thermal transfer or equivalent process.

Aluminum Wraparound Marker Labels: Cut from 0.014-inch- (0.35-mm-) thick
aluminum sheet, with stamped, embossed, or scribed legend, and fitted with
tabs and matching slots for permanently securing around wire or cable jacket or
around groups of conductors.

Metal Tags: Brass or'aluminum, 2 by 2 by 0.05 inch (50 by 50 by 1.3 mm), with
stamped legend, punched for use with self-locking nylon tie fastener.

Wirite-On Tags: Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-

resistant grommet and polyester or nylon tie for attachment to conductor or

cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended
by tag manufacturer.

EQUIPMENT IDENTIFICATION LABELS

'Adhesive Film Label: Machine printed, in black, by thermal transfer or

equivalent process. Minimum letter height shaII be 3/8 inch (10 mm).

Adhesive Film Label with Clear Protective Overlay: Machine printed, in biack,
by thermal transfer or equivalent process. Minimum letter height shall be 3/8
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inch (10 mm). Overlay shall provide a weatherproof and ultraviolet-resistant
seal for label.

C. Seif—Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive
backed, with white letters on a dark-gray background. Minimum letter height
shall be 3/8 inch {10 mm).

D. Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw
mounting. White letters on a dark-gray background. Minimum letter height shall
be 3/8 inch (10 mm).

E.  Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter
height shall be 1 inch (25 mm)

2.4 MISCELLANEOUS IDENTIFICATION PRODUCTS

A, Cablé Ties: Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6
nylon cable ties.

1. Minimum Width: 3/16 inch (5 mm).

2. - Tensile Strength: 50 Ib (22.6 kg), minimum.

3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85
deg C). _ ' ,

4. Color: Black, except where used for color-coding.

B.  Paint: Paint materials and application requirements are specified in Division 09
painting Sections.

1. Exterior Concrete, Stucco, and Masonry (Other Than Concrete Unit
Masonry):

a.  Semigloss Acrylic-Enamel Finish: Two finish coat(s) over a primer.

1) Primer: Exterior concrete and masonry primer.
2)  Finish Coats: Exterior semigloss acrylic enamel.

2. Exterior Concrete Unit Masonry:;

a.  Semigloss Acrylic-Enamel Finish: Two finish coat(s) over a block
filler.

1)  Block Filler: Concrete unit masonry block filler. |
2)  Finish Coats: Exterior semigloss acrylic enamel.

C. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or
stainless-steel machine screws with nuts and flat and lock washers.
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PART 3 - EXECUTION
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A

APPLICATION

Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service,
Feeder, and Branch Circuits More Than 30 A: Identify with orange snap-around

. label.

Accessible Raceways and Cables of Auxiliary Systems: |dentify the following
systems with color-coded, snap-around, color-coding bands:

1. Fire Alarm System: Red.

2.  Combined Fire Alarm and Security System: Red and blue.

3. Mechanical and Electrical Supervisory System: Green and blue.
4. Control Wiring: Green and red. '

Power-Circuit Conductor Identification: For primary and secondary conductors
No. 1/0 AWG and larger in vaults, pull and junction boxes, manholes, and
handholes use color-coding conductor tape. Identify source and circuit number
of each set of conductors. For single conductor cables, identify phase in
addition to the above.

Branch-Circuit Conductor Identification: Where there are conductors for more
than three branch circuits in same junction or pull box, use color-coding
conductor tape. ldentify each ungrounded conductor according to source and
circuit number.

Auxiliary Electrical Systems Conductor Identification: 'Identify field-installed
alarm, control, signal, sound, intercommunications, voice, and data connections.

1. |dentify conductors, cables, and terminals in enclosures and at junctions,
terminals, and pult points. Identify by system and circuit designation.

2. Use system of marker tape designations that is uniform and consistent
with system used by manufacturer for factory-installed connections.

3.  Coordinate identification with Project Drawings, manufacturer's wiring
diagrams, and Operation and Maintenance Manual.

Equipment Identification Labels: On each unit of equipment, instali unique
designation label that is consistent with wiring diagrams, schedules, and
Operation and Maintenance Manual. Apply labels to disconnect switches and
protection equipment, central or master units, control panels, control stations,
terminai cabinets, and racks of each system. Systems include power, lighting,
control, communication, signal, monitoring, and alarm systems uniess
equipment is provided with its own identification.

1. Equipment to Be Labeled:

Cabinets, and enclosures.

Access doors and panels for concealed electrical items.
Emergency system boxes and enclosures.

Disconnect switches.

Motor starters.

000D
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f. Push-button stations.
g. Contactors.

INSTALLATION
Verify identity of each item before installing identification products.

Location: Install identification materials and devices at locations for most
convenient viewing without interference with operation and maintenance of
equipment.

Apply identification devices to surfaces that require finish after completing finish
work. .

Self-Adhesive Identification Products: Clean surfaces before application, using
materials and methods recommended by manufacturer of |denttf|cat|on device.

Attach nonadhesive signs and plastic labels with screws and auxiliary hardWare
appropriate to the location and substrate.

System Identification Color Banding for Raceways and Cables: Each color band
shall completely encircle cable or conduit. Place adjacent bands of two-color
markings in-contact, side by side. Locate bands at changes in direction, at
penetrations of walls and floors, at 50-foot (15-m) maximum intervals in straight
runs, and at 25-foot (7.6-m) maximum intervals in congested areas.

Color-Coding for Phase and Valtage Level |dentification, 600 V and Less: Use
the colors listed below for ungrounded service, feeder, and branch-circuit x
conductors. ‘

1.  Colors for 208/120-V Circuits:

Phase A: Black,
Phase B: Red.
Phase C: Blue.
Neutral: White.

oo oo

2. Colors for 480/277-V Circuits:

a. Phase A: Brown.
b.  Phase B: Orange.
o] Phase C: Yellow.
d Neutral: White.

3. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns : ,
for a minimum distance of 6 inches (150 mm) from terminal points and in
boxes where splices or taps are made. Apply last two turns of tape with
no tension to prevent possible unwinding. Locate bands to avoid
obscuring factory cable markings.

4. Install a green Equipment Grounding Conductor in each conduit.
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_ Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface

of conductor or cable at a location with high visibility and accessibility.

Painted identification: Prepare surface and apply paint according to Division 09
painting Sections.

Install wire markers on conductors at the panelboard and at each load
connection. tdentify with panelboard or other source name and branch circuit or .
feeder number for power and lighting circuits, and with control wire number as
indicated on schematic and interconnection diagrams. For receptacle and
lighting circuits, install the marker at each outlet. :

Control and alarm wiring shall be identified using wire markers. Each wire shall
be uniquely identified within the control system of which it is part and uniquely
identified from other control alarm system in the facifity. Markers shall be self-
adhering, wrapped around the conductor twice and sleeved with clear shrink
sleeves installed over the marker.

All junction boxes containing conductors of one circuit only shall be neatly
labeled with indelible black ink, indicating panelboard, bus way, enclosure,
switchboard, or other source terminal point, including circuit number as
applicable. For junction boxes containing multiple circuits, reqwre conductors be
tagged as in “K* above.

All motors shall be identified with a permanently attached durable tag with motor
designation and function.

All junction boxes for the fire alarm system shall be painted red. Each junction
box for any other special system shall be marked as a part of the system
inherently.
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SECTION 262726 WIRING DEVICES

PART 1 - GENERAL

1.1
A

1.2

1.3
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1.4

1.5

262726 - 1

RELATED DOCUMENTS

Drawings and general provisions of the Contréct, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

SUMMARY

This Section includes the following:

1. Receptacles, receptacles with integral GFCI, and associated device
plates.

DEFINITIONS

EMI: Electromagnetic interference.

GFCI: Ground-faulit circuit interrupter.

Pigtail: Short lead used to connect a device to a branch-circuit conductor.
‘RFI: Radio-frequency interference.

TVSS: Transient voltage surge suppressor.

UTP: Unshielded twisted pair.

SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: List of legends and description of materials and process used
for premarking wall plates.

Samples: One for each type of dewce and wall plate specified, in each coior
specified.

Field quality-control test reports.

Operation and Maintenance Data: For wiring devices to include in all
manufacturers' packing label warnings and mstructnon manuals that include
labeling conditions.

QUALITY ASSURANCE

Source Limitations: Obtain each type of wiring device and associated wall plate
through one source from a single manufacturer. Insofar as they are available,
obtain all wiring devices and associated wall plates from a single manufacturer
and one source.
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PART 2
2.1
A

2.2

2.3
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Electrical Components, Devices, and Accessories: Listed and labeled as
defined in NFPA 70, Article 100, by a testing agency acceptable to authorities
having jurisdiction, and marked for intended use.

Comply with NFPA 70.

All wiring devices shall be specification grade.

Provide 125 Volts 20 Amp receptacles on 20 Amp branch circuit, 15 Amp
receptacies are not allow.

COORDINATION
Receptacles for Owner-Furnished Equipment: Match plug cqnfiguratibns.

1. Cord and Plug Sets: Match equipment requirements.

- PRODUCTS

MANUFACTURERS

Manufacturers Names: Shortened versions (shown in parentheses) of the
following manufacturers' names are used in other Part 2 articles:

1. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).

2. Leviton Mfg. Company Inc. (Leviton).

3. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass &
Seymour).

STRAIGHT BLADE RECEPTAGLES

Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1,
NEMA WD 6 configuration 5-20R, and UL 498, Gray (Red for emergency).

1. Products: Subject to compliance with requirements, provide one of the
following:

a.  Hubbell, 5252, or equal,
GFCI RECEPTACLES

General Description: Straight blade, non-feed-through type. Comply with
NEMA WD 1, NEMA WD 8, UL 498, and UL 943, Class A, and include indicator
light that is lighted when device is tripped.

Duplex GFCI Convenience Receptacles, 125V, 20 A, Gray (Red for
emergency).

1. 'Products: Subject to compliance with require_rnents, provide one of the
following:

a. Hubbell
b.  Cooper; GF20
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PART 3
3.1

A
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C. Leviton
d. Pass & Seymour; 2084,

WALL PLATES
Single and combination types to match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.

2. Material for Finished Spaces and Wiremold Devices: 0.035-inch- (1-mm-)
thick, satin-finished stainless steel.

3. Material for Unfinished Spaces: Galvanized steel.

4. Material for Damp Locations: Cast aluminum with spring-loaded lift cover,
and listed and labeled for use in "wet locations."

Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with type 3R
weather-resistant, die-cast aluminum with lockable cover

- EXECUTION

INSTALLATION

Comply with NECA 1, inciuding the mounting heights listed in that standard,
unless otherwise noted.

Coordination with Other Trades:

1. Take steps to insure that devices and their boxes are protected. Do not
place wall finish materials over device boxes and do not cut holes for
boxes with routers that are guided by riding against outside of the boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement,
concrete, dust, paint, and other material that may contaminate the
raceway system, conductors, and cables.

3. . Install device boxes in brick or biock walls so that the cover plate does not
cross a joint unless the joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is
complete.

Conductors:

1. Do not strip insulation from conductors until just before they are spliced or
terminated on devices. '

2. Strip insulation evenly around the conductor using tools designed for the
purpose. Avoid scoring or nicking of solid wire or cutting strands from
stranded wire.

3. The length of free conductors at outlets for devices shall meet provisions
of NFPA 70, Article 300, without pigtails.

4, Existing Conductors:

a.  Cut back and pigtail, or replace all damaged conductors.

b.  Straighten conductors that remain and remove corrosion and foreign
matter. '

C. Pigtailing existing conductors is permitted provided the outlet box is
large enough.
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Device Installation:

1. Replace all devices that have been in temporary use during construction
or that show signs that they were installed before building finishing
operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is
time to connect conductors.

3. Do not remove surface protection, such as plastic film and smudge covers,
until the last possible moment.

4, Connect devices to branch circuits using pigtails that are not less than 6
inches (152 mm) in length. _

5. When there is a choice, use side wiring with binding-head screw terminals.
Wrap solid conductor tightly clockwise, 2/3 to 3/4 of the way around
terminal screw.

6. Use a torque screwdriver when a torque is recommended or required by
the manufacturer.

7. When conductors larger than No. 12 AWG are instalied on 15- or 20-A
circuits, splice No. 12 AWG pigtails for device connections.

8.  Tighten unused terminal screws on the device.

9.  When mounting into metal boxes, remove the fiber or plastic washers
used to hold device mounting screws in yokes, allowing metal-to-metal
contact. '

Receptacle Orientation:
1. Install in the vertical position with the ground up.

2. Install in the horizontal position with the neutral up.

Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes
and remount outlet boxes when standard device plates do not fit flush or do not
cover rough wall opening.

Wiring device cover plate shall be satin finish stainless steel.

IDENTIFICATION
Comply with Division 26 Section "ldentification for Electrical Systems."

1. Receptacles: |dentify paneilboard and circuit number from which served.
Use hot, stamped or engraved machine printing with black-filled lettering
on face of plate, and durable wire markers or tags inside outlet boxes.

FIELD QUALITY CONTROL
Perform tests and inspections and prepare test reports.

1. Test Instruments: Use instruments that comply with UL 1436.
Tests for Convenience Receptacles:
1.  Line Voltage: Acceptable range is 105to 132 V.

2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is
not acceptable.
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Ground Impedance: Values of up to 2 ohms are acceptable.

GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
Using the test plug, verify that the device and its outlet box are securely
mounted.

The tests shall be diagnostic, indicating damaged conductors, high
resistance at the circuit breaker, poor connections, inadequate fault
current path, defective devices, or similar problems. Correct circuit
conditions, remove malfunctioning units and replace with new ones, and
retest as specified above.

END OF SECTION 262726
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SECTION 262813 FUSES

PART 1

1.1
A

1.2

1.3

1.4
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- GENERAL

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

SUMMARY

This Section includes the following:

1. Cartridge fuses rated 600 V and less for use in switches and colntrollers.
SUBMITTALS | |
Product ‘Data: include the following for each fuse type indicated:

1. Dimensions and manufacturer's technical data on features, performance,
electrical characteristics, and ratings.

2. Let-through current curves for fuses with current-limiting characteristics.

3. Time-current curves, coordination charts and tables, and related data.

4. - Fuse size for elevator feeders and elevator disconnect switches.

Ambient Temperature Adjustment Information: If ratings of fuses have been
adjusted to accommodate ambient temperatures, provide Ilst of fuses with
adjusted ratings. :

1. For each fuse having adjusted ratings, include location of fuse, original
fuse rating, local ambient temperature, and adjusted fuse rating.

2.  Provide manufacturer's technical data on which ambient temperature
adjustment calculations are based.

Operation and Maintenance Data: For fuses to include in emergency, operation,
and maintenance manuals.

1. In addition to items specified in Division 01 Section "Operation and
‘Maintenance Data," include the following:

a.  Let-through current curves for fuses with current- Ilmltlng
characteristics.

b.  Time-current curves, coordination charts and tables, and related
data.

c.  Ambient temperature adjustment information.

QUALITY ASSURANCE
Source Limitations: Obtain fuses from a single manufacturer.
Electrical Components, Devices, and Accessories: Listed and labeled as

defined in NFPA 70, Article 100, by a testing agency acceptable to authorities
having jurisdiction, and marked for intended use. ‘
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Comply with NEMA FU 1.

- Comply with NFPA 70.

All fuses shall be of the same manufacturer.

All power fuses shall be equipped with a blown-fuse indicator that provides
visible evidence of fuse operation while installed in the fuse mounting.

PROJECT CONDITIONS

Where ambient temperature to which fuses are directly exposed is less than 40
deg F (5 deg C) or more than 100 deg F (38 deg C), apply manufacturer's
ambient temperature adjustment factors to fuse ratings.

COORDINATION

Coordinate fuse ratings with utilization equipment nameplate limitations of
maximum fuse size.

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that
are packaged with protective covering for storage and |dent|f|ed with labels
describing contents.

1. Fuses: Quantity equal to 10 (%) percent of each fuse type and size, but
no fewer than 6 of each type and size.

PRODUCTS

"MANUFACTURERS

Manufacturers: ‘Subject to compliance with requirements, provide products by
one of the following:

1. Eagle Electric Mfg. Co., Inc.; Cooper Industries, Inc.

2. Ferraz Shawmut, Inc.

3. Tracor, Inc.; Littelfuse, Inc. Subsidiary.

CARTRIDGE FUSES

Characteristics:. NEMA FU 1, nonrenewable cartridge fuse; class and current
rating indicated; voltage rating consistent with circuit voltage.

EXECUTION

EXAMINATION

Examine utilization equipment nameplates and instaliation instructions. Install
fuses of sizes and with characteristics appropriate for each piece of equipment.
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B. . Evaluate ambient temperatureé to determine if fuse rating adjustment factors
must be applied to fuse ratings.

C.  Proceed with installation only after unsatisfactory conditions have been
corrected.

3.2 FUSE APPLICATIONS

A. Motor Branch Circuits; Class RKS, time delay.
Other Branch Circuits: Class RKS5, time delay.
3.3 INSTALLATION

A. Install fuses in fusible devices. Arrange fuses so rating information is readable
without removing fuse.

3.4 IDENTIFICATION

A.  Install labels indicating fuse replacement information on inside door of each
fused switch.

END OF SECTION 262813
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1

A

1.2

1.3

o o0 w »

1.4

262816 - 1

RN

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 01 Specification Sections, apply to this
Section.

SUMMARY

This Section includes the following individually mounted, enclosed switches and circuit
breakers:

1. Fusible switches.

2. Nonfusible switches.

3. Molded-case circuit breakers..
4. Enclosures.

DEFINITIONS

GFCI: Ground-fault circuit interrupter.
HD: Heavy duty.

RMS: Root mean square.

SPDT: Single pole, double throw,

SUBMITTALS

Product Data: For each type of enclosed switch, circuit breaker, accessory, and
component indicated. Include dimensioned elevations, sections, weights, and
manufacturers' technical data on features, performance, electrical characteristics,
ratings, and finishes.

Enclosure types and details for types other than NEMA 250, Type 1.

Current and voltage ratings.

Short-circuit current rating.

UL listing for series rating of installed devices.

Features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

Shop Drawings: Diagram power, signal, and control wiring.

Manufacturer Seismic Qualification Certification: Submit certification that enclosed
switches and circuit breakers, accessories, and components will withstand seismic -
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forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical

Systems" Include the following:

1. Basis of Certification: Indicate whether withstand certification is based on actual

test of assembled components or on calculation.

a. The term "withstand” means “"the unit will remain in place without
separation of any parts from the device when subjected to the seismic
forces specified and the unlt will be fully operational after the seismic
event.”

-2 Dimensioned Outline Drawings of Equipment Unit. Identify center of gravity and

1.5

locate and describe mounting and anchorage provisions.
3. Detailed description of equipment anchorage devices on which the certification is
based and their installation reguirements.

Qualification Data: For testing agency.
Field quality-control test reports including the following:

1. Test procedures used.

2. Test results that comply with requirements.

3. Resulis of failed tests and corrective action taken to achieve test resuits that
comply with requirements.

Manufacturer's field service report.

Operation and Maintenance Data: For enclosed switches and circuit breakers to
include in emergency, operation, and maintenance manuals. In addition to items
specified in Division 01 Section "Operatlon and Maintenance Data,” include the
following:

1. Manufacturer's written instructions for testlng and ad]ustmg enclosed swﬂches
and circuit breakers.
2.  Time-current curves, mcludéng selectable ranges for each type of circuit breaker. _

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, that is a member company of the
InterNational Electrical Testing Association or is a nationally recognized testing

~ laboratory (NRTL) as defined by OSHA in 28 CFR 1910.7, and that is acceptable to

262816 -2

authorities having jurisdiction.

1. Tesﬁng Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in
Engineering Technologies to supervise on-site testing specified in Part 3.
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Electrical Components, Devices, and Accessories: Listed and labeled és defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

Comply with NFPA 70.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for
enclosed switches and circuit breakers, including clearances between enclosures, and
adjacent surfaces and other items. -Comply with indicated maximum dimensions.

PROJECT CONDITIONS

Environmental Limitations: Rate equipment for continuous operation under the
following conditions, unless otherwise indicated: '

1. Ambient Temperature: Not less than minus 22 deg F (minus 30 deg C) and not
exceeding 104 deg F (40 deg C).
2. Altitude: Not exceeding 3000 feet (915 m).

COORDINATION

Coordinate fayout and installation of switches, circuit breakers, and components with
other construction, including conduit, piping, equipment, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipment
access doors and panels.

- EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are
packaged with protective covering for storage and identified with labels describing
contents. :
1.  Spares: For the following:

a. Fuses for Fusible Switches: 6 of each size.

2.  Spare Indicating Lights: Six of each type installed.

- PRODUCTS

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the foliowing requirements

apply to product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by
. one of the manufacturers specified.
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FUSIBLE AND NONFUSIBLE SWITCHES

Manufacturers:

1. Eaton Corporation; Cutler-Hammer Products.

2. -General Electric Co.; Electrical Distribution & Control Division.
3.  Siemens Energy & Automation, Inc.

4.  Square D/Group Schneider.

Fusible Switch: NEMA KS 1, Type HD, with clips' or bolt pads to accommodate .
specified fuses, lockable handle with capability to accept two padlocks, and interlocked -

with cover in closed position.

Nonfusible Switch: NEMA KS1 Type HD, lockable handle with capability to accept
two padlocks, and interlocked W|th cover in closed position.

Accessories:

1. Equipment Ground Kit: internally mounted and labeled for copper ground
- conductors.
2. Neutral Kit: Internally mounted; insulated, capable of being grounded, and
bonded; and labeled for copper neutral conductors.
3. Auxiliary Contact Kit: Auxiliary set of contacts arranged to open before switch
biades open

MOLDED-CASE CIRCUIT BREAKERS AND SWITCHES

Manufacturers:
Eaton Corporation; Cutler-Hammer Products.
General Electric Co.; Electrical Distribution & Control Division.
Siemens Energy & Automation, Inc.
Square D/Group Schneider.

Molded-Case Circuit Breaker: NEMA AB 1, with interrupting capacity to meet available
fault currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overioads and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-breaker frame sizes 250 A and larger. -

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetlc trip element with front-
mounted, field-adjustable trip setting.

3. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller and let-

through ratings less than NEMA FU 1, RK-5.
4. - GFCI Circuit Breakers: Single- and two-pole configurations with 5-mA trip
sensitivity.

Molded-Case Circuit-Breaker Features and Accessories:
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Standard frame sizes, trip ratings, and number of poles. .

2. Lugs: Mechanical style with compression lug kits suitable for number, size, trip
ratings, and conductor material.

3.  Application Listing: Type SWD for switching fluorescent lighting loads;

- Type HACR for heating, air-conditioning, and refrigerating equipment.

4.  Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable
pickup and time-delay settings, push-to-test feature, and ground-fault indicator.

5. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 75
percent of rated voltage.

6. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage with field-
adjustable 0.1- to 0.6-second time delay.

7. Auxiliary Switch: Two SPDT switches with "a" and "b" contacts; "a" contacts

mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker

contacts. '

ENCLOSURES
NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location.
1. Outdoor Locations: NEMA 250, Type 3R.

2. Other Wet or Damp Indoor Locations: NEMA 250, Type 4.
3. Hazardous Areas Indicated on Drawings: . NEMA 250, Type 7C.

PART 3 - EXECUTION

3.1

A

3.2

3.3
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EXAMINATION

Examine elements and surfaces to receive enclosed switches and circuit breakers for
compliance with installation tolerances and other conditions affecting performance.

Proceed with installation only after unsatisfactory conditions have been corrected.

 INSTALLATION

Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for
installation of enclosed switches and circuit breakers.

Mount individual wall-mounting switches and circuit breakers with tops at uniform
height, unless otherwise indicated. Anchor floor-mounting switches to concrete base.

Comply with mounting and anchoring requirements specified in Division 26 Section
"Vibration and Seismic Controls for Electrical Systems.
IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide
waming signs as specified in Division 26 Section "ldentification for Electrical Systems."
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Enclosure Nameplates: Label each enclosure with engraved metal or laminated-plastic
nameplate as specified in Division 26 Section "ldentification for Electrical Systems."

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust field-assembled components and equipment installation,
including connections. Report results in writing.

Prepare for acceptance testing as follows:

PON=

Inspect mechanical and electrical connections.

Verify switch and relay type and labeling verification.

Verify rating of installed fuses.

Inspect proper installation of type, size, quantity, and arrangement of mounting or
anchorage devices complying with manufacturer's certification.

Testing Agency: Engage a qualified testing and inspecting agency to perform the
following field tests and inspections and prepare test reports:

Perform the following field tests and inspections and prepare test reports:

1.

Test mounting and anchorage devices according to requirements in Division 26
Section "Vibration and Seismic Controls for Electrical Systems."

2. Perform each electrical test and visual and mechanical inspection stated in
NETA ATS, Section 7.5 for switches and Section 7.6 for molded-case circuit
breakers. Certify compliance with test parameters.

3. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

4. Infrared Scanning;

a. tnitial Infrared Scanning: After Substantial Completion, but not more than

60 days after Final Acceptance, perform an infrared scan of each enclosed

switch and circuit breaker. Open or remove doors or panels so

connections are accessible to portable scanner.

b.  Follow-Up Infrared Scanning: Perform an additional follow-up infrared scan
of each unit 11 months after date of Substantial Completion.

c. Instruments, Equipment and Reports:

1)  Use an infrared scanning device designed to measure temperature or
to detect significant deviations from normal values.  Provide
calibration record for device.

2)  Prepare a certified report that identifies enclosed switches and circuit
breakers included and describes scanning results. Include notation
of deficiencies detected, remedial action taken, and observations
after remedial action:

ADJUSTING

Set field-adjustable switches and circuit-breaker trip ranges.
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3.6 CLEANING

A.  On completion of installation, vacuum dirt and debris from interiors; do not use
compressed air to assist in cleaning.

B. Inspect exposed surfaces and repair damaged finishes.

END OF SECTION 262816
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