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DOWNERS GROVE, IL 60515
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KCS
ANTENNA & CABLE SCHEDULE conronsTON
ILLINOIS DESIGN FIRM REGISTRATION NO.: 184.002139
SECTOR 1 2 3 PHOKE: 547 S0 8200, FAY: B4)- 308325
www.kescorp.com
SECTOR NAME ALPHA BETA GAMMA
ANTENNA 1 2 1 2 1 2 THIS DRAWING IS COPYRIGHTED AND IS THE
AEHC AEHC AEHC 15 PRODUCED FOR, USE BY OWNER AT THE
MODEL # FFHHE%QEFS?P(%CTM (ACTIVE ANTENNA FFHHEggngf?P(%CTO) (ACTIVE ANTENNA FFHHE(QEAEZAEF%)P(EOCTO) (ACTIVE ANTENNA BELOW REFERENCED PROLECT ONLY.
MASSIVE MIMO) MASSIVE MIMO) MASSIVE MIMO) DRAWNG OR THE INFORMATION CONTAINED
AZ‘MUTH w5° f‘6oﬂ 2800 OF KCS CORPORATION IS PROHIBITED.
RAD CENTER +59.0’ +59.0’ +59.0’
MECH. DOWNTILT 0 0 0 0 0 0
PORTS P1 P2 P3 P4 P5 P1 P2 P3 P4 P5 P1 P2 P3 P4 P5 \\\\\\\\\\\HIH//////////
N\ ESS/ 7,
L700 | L700 | L2100 | L2100 L9500 L700 | L700 | L2100 | L2100 L5500 L700 | L700 | L2100 | L2100 L9500 \\\\\\\Q X an Iy ///////
ACTIVE TECHNOLOGY L600 | L600 | L1900 | L1900 2200 L600 | L600 | L1900 | L1900 2200 L600 | L600 | L1900 | L1900 2200 SO~ 2
N600 | N600 | G1900 | G1900 N600 | N600 | G1900 | G1900 N600 | N600 | G1900 | G1900 N "0 Z
= ¢ §SEEMESH M. SETHIRE =
DARK TECHNOLOGY =% 0062-051290 (3=
ELEC. DOWNTILT 2 2 2 2 2 2 2 2 2 2 2 2 %/J}\ \,o \§
7 %o, o° N
INTEGRATED TO INTEGRATED TO INTEGRATED TO AEHC 2, P 00000000\ O
RRU TYPE (1) AHLOA (1) AHFIG AEHC ANTENNA (1) AHLOA (1) AHFIG AEHC ANTENNA (1) AHLOA (1) AHFIG ANTENNA /////////(/)F 1 \\\\ N
CABLES I

CABLE TYPE FROM ROOFTOP JUNCTION
BOXES/OVPS AT EQUIPMENT PLATFORM

TO SECTOR RRU

LONG HYBRID JUMPER
(HELIAX FIBERFEED HYBRID CABLE)

LONG HYBRID JUMPER
(HELIAX FIBERFEED HYBRID CABLE)

LONG HYBRID JUMPER
(HELIAX FIBERFEED HYBRID CABLE)

SIGNATURES:
DATE: 7/24/20

EXPIRES: 11,/30,/21

ACTUAL JUMPER LENGTH (1) 61'-0" (1) 58'-0" (1) 68'~0" (1) 35°-0" (1) 330" (1) 28'-0" (1) 88'-0" (1) 86'~0" (2) 83'-0" e
REDESIGN 7/24/20
, ” ’ ” s ” ) » ) » ) » s » ) » ) » 0 ISSUED FOR PERMIT 3/13/19
FACTORY JUMPER LENGTH (1) 90'-0 (1) 90'-0 (2) 90'-0 (1) 60'-0 (1) 60'-0 (2) 60'-0 (1) 120’0 (1) 120'=0 (2) 120'-0 L
C ISSUED FOR REVIEW 1/18/'\9
RF RF RF RF RF RF RF RF RF RF RF RF
JUMPER TYPE FROM RRU TO ANTENNA' jj\i0eR | JUMPER | JUMPER | JUMPER JUMPER | JUMPER | JUMPER | JUMPER JUMPER [JUMPER| JUMPER | JUMPER B | ISSUED FOR REVEW | 11/1/18
A | ISSUED FOR REVIEW [10/19/18
2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) REV. DESCRIPTION DATE
JUMPER LENGTH 7( " AR S SR N AR AR A A AR AR A
9-0" | 9-0" | 120" | 120 60" | 60" | 6=0" | 6'=0 6'-0" | 6=0” | 6=0" | 6'=0

/\
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A B C D E F G H J
T - -Mobile
FFHH-65B-R3 FFHH-65B-R3 FFHH-65B-R3
1400 OPUS PLACE, SUITE 700
Amarna Type DOWNERS GROVE, IL 60515
Asray | Freq (MHz] | Conns :m AISG RET LID ::::M_ o S:::NE:
Y s17.806 | 12 | Total input Power, maximim
T ANKOOROOO0 L
617-806 | 34 | Mechanical Specifications
ctrical Specifications vi | 1695-2360 5.6 [ RF Comnector Quantity, total
Frequency Band, MHz 1758 G98-806 1645-1880 1850-1590 1520-2200 2300-2360 I + + + = RF Connector Quantity, low band
Gain, dBi 4 143 176 184 190 1wr Y2 1695-2360 7-8 ANOOOO00000000000C) RF Connector Quantity, high band
Beamwidth, Horgomtal, degroes & &0 e & o) s o C o R
Bearwidth, Vertical, degrees 149 133 587 53 a9 a4 Color
Boam Tit, degres 14 2-14 1} 2-12 -1 -12
usLs r-n-.ll:‘:‘:u ‘ua " 1 E 19 19 ] Grounding Type wakeloo ol ol K c s
Front-io-Back Ratio at 180°, o8 n » F] 0 &0 42 Radiator Material mrm
holation, dB n w % » m ® Lo e [%a0w of crired boay wre e Radome Material
Holation, Intersystem, 08 » n b3 m m %\ Sorm— it Beetiea of anray il feflector Material CONSULTING ENGINEERS
SR | Aeturm Loss, o8 sio 31 51 14 e 141140 ILLINOIS DESIGN FIRM REGISTRATION NO.: 184.002139
o, 0 it = = e e i 1125 REMINGTON RD., SCHAUMBURG, IL 60173
it Power per Pon at S0°C 5 3% il 200 200 Port Configuration il Laading ot PHONE:  847-490-8200; FAX: 847-490-8225
45 5 45 45 245" Wind Loading, lateral www.kcscorp.com
50 ohm 50 ahm 50 ohr 50 chm %0 ohm
= £ Acoiha Wind Loading, masimum
Electrical Specifications, BASTA
Frequency Band. Mz 617698 98-80 ws?- w0 eso-1ss0 n}ln-rm 730:Lz:sn Wind Speed, maximum THIS DRAWING IS COPYRIGHTED AND IS THE
2:»:: ::_:T :.1:1‘.::?:.“ 136 123 i? ' BS5 93 - . . - - . - SOLE PROPERTY OF KCS CORPORATION. IT
d8 e 08 403 i i : Dimensions IS PRODUCED FOR USE BY OWNER AT THE
T s . o 21 ; i ] Length BELOW REFERENCED PROJECT ONLY.
) L M) 1 Width REPRODUCTION AND OTHER USE OF THIS
Besmia, oz Tolrant, & i . . @ &g fare Depth DRAWING OR THE INFORMATION CONTAINED
Bearmaidth, Vestcal Tolrance, v & 5 5 & . Wt Welght; intihaut simiing it HEREIN WITHOUT THE WRITTEN PERMISSION
degrees - d + 21 203 03 04 202 I . — I
e e = oe OF KCS CORPORATION IS PROHIBITED.
bl 9 \ 15 15 1 , X ! LT Remate Electrical Tilt (RET) Information
Front-\o-Back Total Pover at 180° o - 5 2 w2 o — — . - — — Input Voltage 1
+ NP, dit .
7 a1 Boresight, 48 2 4 18 % s 2 :"'m.' i fanet
7R a1 Socic, 68 8 P 7 8 8 owvnr Consumgption, idle state, maximum
Power Consumption, normal conditions, maximum
* Commficoel upport HGAN secommendation on R Station Antemea Stincrd (BASTA) 12 leaen more abont the beret s of BASTA, doweliad the Profoont
talenape Tare
v \\\\\\\\\\\ 1} l///////
nerfate, quanti
Array Layout Ceneral Specifications \\\\\ Y ESS I O /////
Operating Frequency Band 617 - B0G \\\\\ Q%oooool’omaoo%( /////
N L %o Z
I <° %0, <<\ Z
N 1=
SO =
COMMSCOPE’ COMMSCOPE COMMSCOPE
USCALE: N.T.S.
o T - -Mobile- T - -Mobile- T - Mobile- SIGNATURES:
5GC000657 Nokia AirScale MAA 64T64R 192AE B41 320W AEHC Mobile viobile viobile DATE: 7/24/20 EXPIRES: 11,/30,/21
LTE4225 Nokia AirScale MAA 64T64R 192AE B41 320W AEHC Since it is an antennalradio integration it will be mounted as an antenna to ensure proper beam 1.2.4 L 7/24/ :
- i H coverage. DO NOT mount the unit in & way that will have the beam blocked by parapets of so the face of Intorface Labal on Number of Connector type Additional info P . "
5GC002350 NR-LTE concurrent operatm‘n for AEHC eCPRI_ radios T R ks ST N L vl aE 47, the HW. n The and for the AEHC are balow:
LTES111 NR-LTE concurrent operation for eCPRI radios oD aa mer
Additional features involved with AEHC are: Power Connector DG N 1 tarminal Installation options Pale Installabon
R Adaptiy +  5GCO02350 NR-LTE concurrent operation for AEHC eCPRI radios R Electrical Tt RET 1 il RS-485 Wall Instaliation
11 SHsem HU0 Mitegl AEHC(BA1) + LTES111 NR-LTE concurrent operation for eCPRI radios Gl ai -4l gerdar 1P rating IPES REVISED PER T=MOBILE
Dascription External Alarm o5 ; beton Related optional items Pole Mounting Kit (AMPF) 1 REDESICN 7/24/20
The AEHC is @ new Massive MIMO Adaplive Antenna product with an integrated radso for Band 41 (2.56Hz) from The AEMC has the following main features: Connection DE;';:TFNIE"“ cal?:o{.gg?.c EAC cable)
Mokia. This antennairadio unit is LTE and 5G capable and has be ing for the M, MIMO function, conneclor
e e et capatio arkdhan Saeiiomrig o thd Wisosive N et : Oplical interface oPT 4 sFPza(acms) | 23Gbee, eCRRI GCTISIP Power cannector (APPGISFP (ADSD) 0 ISSUED FOR PERMIT | 3/13/19
The deployment of Massive MIMO requires HW that supports this functionality. The AEHC has B4TB4R and 5 W / m:;mrupm ?ow BPSK, QPSK. 16 aAM 64 GAM, 256 OAM Local mariagement. |y 1 HOMI D ISSUED FOR REVIEW | 2/26/19
TRX (320 W total, 2 WMHz up to 160 MHz). The AEHC radio can be set up in concurrent mode with 84TRX (UL) BPSK. QPSK. 16 QM. 64 QAM Interface 1.2.5 Electrical Specifications
designated for NR-LTE. Later SW versions will allow for beamforming function, and this requires the use of a TM Mumber of TXIRX BATXBARX Giaid | 3 C ISSUED FOR REVIEW 1/18/19
UE for beamforming. MIMO % ounding 2% M5 screws The electrical specifications for the AEHC are balow
The AEHC will work with SRAN20B/5G20A SW in single mode for LTE/NR. The AEHC will be available in Outdoar installation Yes B ISSUED FOR REVIEW 11/1/18
concurrent mode with SRAN20C/5G208 SW for LTE/NR. It deploys in a TOD configuration and is eCPRI based SW supported technology TD-LTE and 56 Nominal suppl 48.0V DC
radio and will only work with the AirScale Systern Module. AEHC has 4 x SFP28 opfical ports, and each AEHC Beamformang Yes 1.2.2 Antenna Line Devices (ALD) Su minal supply voltage
requires — 1 fiber for LTE 3X20MHz BDLAUL layers, 2 fibers for LTE 4X40MHz 16DLBUL layers and 1 fiber for NR RF Sharing (WCMDA/GSMILTE) No (ALD) Suppart Nominal input voltage range 405V DC 10 -87.0 V DC A ISSUED FOR REVIEW ]10/19/18
100MHz per fiber BDL4UL layers, 2 fibers required for NR when utilizing 2 carrier example 100MHz+60MHZ Frequency Range 2496 MHz - 2690 MHz 3GPP B41 ALD support via antenna ports Value Extended input voltage range -36.0VDC 10405V DC REV DESCRIPTION DATE
BDLAUL layers or 2 fibers required for NR 100MHz+ 18DLBUL layers Instantaneous Bandwidih IBW 194 MHz AISG RAE AISG 3.0 -57.0V DC 1o -60.0 V DC
BWiTech ToD No Noof BE Requiremens Software Number of Carriers. :S?pe b?.;" ;u Voltage 1030V
Layers Carriers ibars Support Supported bandwidths LTE: 60 MHz Power per port 1.2.6 Dimensions and Weight
5G: 60, 40/B0/100MHz
LTE8OMHz  BDLAUL  3X20MHz 1 ABIC per AEHC
NR100MHz  BDLAUL 1 1/2 ABIL per AEHC
NR 100+80MHz EDLAUL 2 1 ABIL per AEHC 1.2 Antenna Properties 123 Functional Blocks Height 970 mm (38.2 in.) with front covers CH95063B
- AEHC functional block diagram: Wikth 545 mm (21.5 in.) with front covers.
L —" Ll eme— = — Soe e g 355 WASHINGTON ST. RT
Anionna orfigiation 12, 8, 2 (+45°X. tzad) R —— Weight 49 kg (108.0 Ib) without mounting brackets
Max. Antenna gain 24 dBi | I A | X
Horizontal beamwidth 15" (boresight) ) & 4 35 S. WASHINGTON ST, NAPERVILLE, IL 60540
Vertical Beamwidth 6" (boresight) . KK KR <ok
Horizontal coverage angle £45'(3 dB), £60°(5 dB) . sibxatuals "
Vertical steering angle 0Fto +12°(+ means down) 1 1 1 o e
Vertical steering pre-tilt +6 ] KR R R K i il
" T Drawing Title:
]2 e e ¢ - L th 9
1.2.1 AEHC Interfaces i i - =
The ports of the AEHC are shown below o e
< | A R | K
__ _ S5 e i ANTENNA INFORMATION
B X K| K| XX e AEHC Power consumption Is listed below:
AF X KR A K « 51330 W typical (75% DL duty cycle, 30% RF load)
= KA I | K *  £1827 W max (75% DL duty cycle, 100% RF load) por——— e
roject Number, rawn by:
L caww Xy é —] e | D | | The detailed test results will be available upon AEHC availability for FOA. Dote: 8/21/18
Diagram : AEHC 475124A JLJff P i i Client Project Number: Cnecked by: NS
There are no RF ports on the AEHC sinca it is an integrated radio within the antenna. Date: 8/23/18
Scale: Approved by:
Date
Drowing Number
\_~_/SCALE: N.TS 1 C-7
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Specifications Nokia AirScale SM Indoor Technical Datasheet e G ket
Madel HPL3 (HP-Large 3 Power Cabinet) Dk o Wtk S:::NE:
W OaREwWw Com

Dumeersions 30% 72 x 34.6 In. (762 x 1629x B79mm], Capacity | Per Capacity plug-in unit in LTE16A: 8 LTE cells (FDD)
m‘u* D_;::':_m‘?’n:;' oA - Multi-RAT capable platform

HP-Large 3 Power Cabinet

Product Features
Compact design for equipment & power:
= JORL supports 3 radios and transport equipment
*  BO0A (@ -48V power sysiem
»  Slimline high efficiency rectifier
*  ORION Touch screen Comtroller
*  Rear Access Hatch
Direet air-cooling solution, 6000W capacity, 5°C delia T
Easy slide-in filter replacement
Connects with:
*  SB3, 2-string battery cabinet
*  LB3, 4-string battery cabinet
® V2, Expansion equipment and battery cabinet
Designed to GR-487 specifications

W cheltmwew, com

A AELTA

Smarter. Greener. Together.

|Large Battery 3 Cabinet |

LB3 Site Support Enclosure

Product Feature

Connection kit includes cables with disconnects
Rear hatch access

Corrosion resistant aluminum construction
Powder coated high gloss finish

« Designed to meet GR-487

wemre thil s £0m

(INDETAIL —HP [ARGE SITE

Direct air cooling solution with optional Gore filter
Supports four strings of -48Y VRLA batteries up to 210Ah
BO0A bus bar with individual 200A breakers per string

Bulk Input / Output with ability to daisy chain cabinets

A AELTA

Smarter. Greener. Together.

Tatal Equipment space J0RL

Harizontal rack: 197 x 27RU
Intesmal rack dimension

Vertical rack: 19 x 38U
Power Syitem spoce: 237 2 12RU

Mewntng options Pad-mount. plinth cotion

Firssh Polyester Power Paint (Tan}

UL Listed , IEC | EN 80050

I

Operating lemperature  40°C o +50°C (<40°F 10 +122°F) with solar load. 1 55
Protecton class designed 1o GR-487
Aciusios B5CBA @5000W Peat load | TOSBA (§ BOOOW
Huumicity (relative) 5%, non-condensing (Max]
3 Thetmal Managerment
Equipment: Direct Air Cooling, 6000V capacity. 5°C delta T
Equipment Forced air heating (2] 1000W AC heaters

|

Knock-out plate on sach upper side wall | Addtional knockouts on sides

it (113" condutt hale with hole: plug
Door latch 3 point lalching, 516 nut driver tooi, pad-iocking capability
yan " holes on &% o
Lifting Ears 4 Liting Tabs
Pt Optional & plnth swnilatie
AL Load Carter

240V spit phase. dual feed /(1) 200A + (1)1004
208V J-phase, sngis feed | (1) 2004

AL Surge Protecton for each breaker feed

GFCI Recoptacia 120V

Temnp Probes

Starcard equgmont (5 form-C] Alam Temmination biock

BOSA/ 54V (3360W) racndant Powes Systom with DIN rad distribution
12 rectifinr prasitions (1x5a DRRI000 rcsfens included)
48 poles tor load (73304, 1a30A. and 41004 Dad breakan nchuded)
18 poles for batiery
12) SB350 1 (2) SB1TS Batiery connections
{3 SB35 Gonerator cornectons

{6} DC powered centrdugal tans with (3} MERY-13 Sltens, (GORE option)

Clogged Fiier alarm pressure switch
Front Door: Door intrusion slam

[2) 1000V AC powered heators.

LED interior cabinet ight
Fioar Hatch: Exhaust vent with [3) MERV-13 Sters. (GORE optiond
5. Ordering information
Catirmt HP-L Powar | Euipn .
Recsfior ESR-48/60A A-T ABY [ SBA J000W, 96 4%, CAN communication
Cantrolier (Spare) Orion
Plirth, 6° I7090318816800-5  Plinth for VIVZ, HPLZ, HPL3, LB2 and LBY
Al natice

A nerra

Specifications

Large 3 Bainary (LB Cabinst

1. Gomeral

Demeriona (W xHx D) 30x 72 350 {708 0 1875m Siiem, Dot with 000 41 in. {1teen
~S40Ds  (RASKD)  (wmeas Sesera)

4 batiary F10AN banerss
Fnah Pokysatet Pwdes Pant (Tan]
Sabaly UL Listod, BEC | EN 60950
~40F 1o +12F) e
i
Acmies 65 A
ity (rolative) n\ﬁlﬂnl
Cosing Dt Alr Cooing: (4] Asial Fans.  Fitees: F6 tront aeed rear
Heatng Foroed i haasing (2) 1000V AC heaters
Cable Entry Knock-out plaln on sach upper side wall
‘Addiional knockouts sach side.
Deor laich 3 pownt aiching. 516 Nut drver 100k, pad-docking capatsity
Liftrg Eses 4wy baits
Stirdied equirment A Load Corter with AC Surge prodection and GFCI cutiel
Lo o Right mide AC ey cptiors

() 1000 AC powred haatnr
D Load Conter B0 bubk fied b bar

batiery catinal
ZAWG bamery catles from brekers 1o Irays.
Configuenble trays for (4] strings of up 10-210Ah batieries
Door intnsion swich
LED rtmnor catuned gt

Cabinet Connaction kit
(2) 4% cables wih SBISD discornacts 1o connect in powsr cabinet

ESOFDIS-ECVD4 Large Battery 3 Catinet
IMOUINIRATE000-5  Pinth jor VIAZ, HPLZ. LE2 cabinets only

i

Fan Control
Board Module

Battery space
(4 string)

SUPPORT CABINET & BBU

i

- JSCALE: N.T.S.
N

DEUSTPS Sakes et com

DEUSTPS Orders@detaww.com

Daita Group Wshsite:

Wwww doitaww com

Prosuct Websan

www deftapowarscitian com

Uinited Siafes of Amanca & Canada
Do Electronics LS. Inc.

2925 E. Plang

Planc, T (Touns) 75074

Sales and Support

Sales. DEUSTPS Samsiidenaww com
Orders: DEUSTPS Ordersgldeltmww com
Fiy

1-B77-DELTA-08 option 3
{BTT-335-8208 cpiion 3)

DEUSTPS Supponicetaws. com

Services:
DEUSTPS Sarvce

RMA:
DEUSTRS RMA ot com

DC POU Module

Fan Module

Minimum configuration
Maximum configuration

Installation options

Dimensions
Installation Depth
Weight

Ingress promc.lion
Operational Temperature Range

Power consumption

Supply Voltage / Voltage Range

1 Commaon PIU [transport and control), 1 Capacity PIU [baseband processing)
2 Commen PIU , & Capacity PIU

19 inch standard rack, pole and wall {wth mounting plinth), inside Outdoor Enclosure

[3UIH 128 mmx W 447 mmx D 400 mm  H 5.04° x W 17.60" x D 15.75"

400mm + cooling air space 50mm

Minimum {Comman PIU + Capac-it'y'ﬁ'l;ng'{n.i'kg 2227 LBS.

Maximum (2 Common PIU + & Capacity PIU): 23.5kg  51.81 LBS.

P20
-5*C to 55°C

Nominal: -48Y DC / -40.5V to -57V

1 Commen PIU & 1 Capacity PIU: typ 210W
1 Commeon PIU & 3 Capacity PILU: fyp $20W
2 Commaon PIU & & Capacity PIL: typ 840W

Minimum configuration (2x BTS,
per half subrack

Maximum AirScale SM Indoor

configuration FL16A: 1 BTS per half

subrack)

One logical BTS in full subrack

(ONDETAIL=AMIA
WSCALE: N.T.S.

(Future releases)

KCS

CONSULTING ENGINEERS
ILLINOIS DESIGN FIRM REGISTRATION NO.: 184.002139
1125 REMINGTON RD., SCHAUMBURG, IL 60173
PHONE: 847-490-8200; FAX: 847-490-8225
www.kcscarp.com

THIS DRAWING IS COPYRIGHTED AND IS THE
SOLE PROPERTY OF KCS CORPORATION. IT
IS PRODUCED FOR USE BY OWNER AT THE
BELOW REFERENCED PROJECT ONLY.
REPRODUCTION AND OTHER USE OF THIS
DRAWING OR THE INFORMATION CONTAINED
HEREIN WITHOUT THE WRITTEN PERMISSION
OF KCS CORPORATION IS PROHIBITED.

NOKIA

< 15 liters
<15 kg

3 height units
IP65
-35 to +55 °C

133mm/5.25in
3u

392.85mm /15.5in

For19inrack
installation

421.5mm /16.5in)

(NDETAIL=FSMF

WSCALE: N.T.S.

Flexi Multiradio BTS System Module FSMF

447mm/17.5in

560mm/22in /
(Withoutcovers % 492mm/19.3in

NOTE:
FSMF TO BE
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(]:‘QSI\?EEEQ[OHggRID PORT _——2X ALARM/GROUND
WITH COVERS- 6X FIBER JUMPER / CABLE RANGE:
CABLE RANGE: 197-.394"
512-.709" £ 5 =5 [5-10mm]
[13-18mm]—~_
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CABLE RANGE e e T R =% 0062-051290 s =
NOTES: (UNLESS OTHERWISE SPECIFIED) 1/2in Conduit / PH: 208777-1166 aycap =" o s =
‘-.1‘15?‘t 1.732 i oo 500-890-2569 = % Cs S
©2017 Raycap - All Rights Reserved [37-44mm] - : = =z Roof Top OVP/Fiber % U‘/\%o S §
: Junction Box /// 4)00% 000 0\ \\\
hed Angle - -] o
No part of this work, nor of the information laid down herein, derivable or Presection I ke s //// € 00000 $ \\\
developed in connection with, may be reproduced or used in any form or by — o /
any means without express written permission from Rayeap. E = RTMDC.SS%PF‘BJOQ //

SIGNATURES:
@DETA\L*ROOFTOP OVP/FIBER JUNCTION BOX DATE: 7/24/20  DPRES:11/30/21
- JSCALE: N.T.S.
PrOd UCT SpeCIfICGTIOﬂS COMMSCOPE Pl.wsi(al Specilfieurions e Il::ng:a?url:.; Macrobending, Zero Water Peak, Dispersion-Unshifted Singlemode Fiber (ITU-T G.657.A2, B2) 1 REVI EDREPDEERS‘giMOB‘LE 7/24/20

Optical Specifications, Wavelength Specific

ISSUED FOR PERMIT 3/13/19

760234195 | HIC-4SM-d10-APVA " T
o HELIAX® FiberFeed® Hybrid Cable, UL Type TC-OF-ER n R
== HT41045N0K2-150 “,:3 erile U

MELIAX® Fiberfeed® Hybrid Cable Assembly, WQLC. End 1: 4 fibers terminated DLC

ISSUED FOR REVIEW | 2/26/19

For Nokis RRUS with flush cut power cord (red / black conductors). End 2: 4 fibers ave | 3.5 ps(mm-km) fram 1285 nm to
terminated LC and 4 X 10 AWG conductors terminated at hybrid trunk conmector. 150 ft Representative Image

Construction Materials
d insensitive singlemode fiber (G.657.A2) Made

ISSUED FOR REVIEW 11/1/18

0
D
C ISSUED FOR REVIEW 1/18/19
B
A

ISSUED FOR REVIEW 10/19/18

Polaszation Mode Dispersion Link De

REV. DESCRIPTION DATE

Physical Specifications

CH95063B
35S. WASHINGTON ST. RT

Environmental Specifications

onmental Space "

F 1o #167 °F)

Uplical Spesibications; Beosrat 35 S. WASHINGTON ST, NAPERVILLE, IL 60540
at P Cabled Cutoff gth, mavimum 1260 nm
Classification 0.10 o8 ) .
Designed, manufactured and/or destributed under this guality management system 1
TR EQUIPMENT
Bend nsensitree wnglermnode fiber (G.65T.A2/02) 13N | 03w O o
s Included Products n i INFORMATION
Classification “ - n
Comphant Back C5-BG-MP (Product Component—not orderable] — Enhanced Low Macrobending, Zero Water Peak, Dispersion-Unshifted
Designed, manufactured and/or distributed under this quality management system Sy ide Fibar (ITU-T G657 82)
1oHS
— d condition of 20 °C (&8 *F) Date: 8/21/18

* Footnotes

Included Products 23 Date: 8/23/18

Fiybrict Cable, UL Type

TBO234195 | HTC-4SM-410-APVA (Product Component—not orderable] — HELIAXS Fiberfeed ®
TC-OF-ER

Scale: Approved by:

Date:

» C5-8G-MP (Product Component—not orderable] — Enhanced Low Macrobending, Zero Water Peak

spersion-Unshafted Singlemode Fiber (ITU-T G.657.A2, B2)

Drowing Number

(2NDETAIL=HYBRID JUMPER CABLE C-9
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AirScale Dual RRH 4T4R B12/71 240W AHLOA ( Draft) LTE5213/SR002411: Nokia Airscale Dual RRH REPRODUGTION AND OTHER USE GF THIS

DRAWING OR THE INFORMATION CONTAINED

4T4R B25/B66 Module AHFIG RS poranin & Peovs e

Supported Frequency bands | 3GPP Band 12/71

Description

Frequencies | Band 12 adjusted: Rx 698 - 715 MHz, TX 728 - 745 MHz

LTE5213/SR002411: Nokia AirScale Dual RRH 4T4R B25/66 480 W AHFIG feature in
release LTE19A/SRAN19A introduces the new Nokia AirScale Multiband Remote Radio
Head with four transmitters and four receivers for 3GPP Band 25 and Band 66 enabling it to
support one sector and two bands simultaneously with up to 4x40 W for B66 and 4x80 W for

Band 71: RX 663 MHz - 698 MHz, TX 617 MHz - 652 MHz

.
AI rscal e Dua I RRH Number of TX/RX paths/pipes | 4 pipes; 2TZR, 2T4R, 4T4R for both bands

Wiy,
\\\\\\ ////
SeeOf L2217,

4T4R B1 2 1 240W Instantaneous Bandwidth IBW | 16 MHz for B12 and 35MHz for B71
1 MHz below B12 NB loT future use B25 at the antenna connector. Q 00000000, 4( 2
N o %o, 7
: = - . ) ) ) ) N 7
Occupied Bandwidth OBW | 52 MHz total across bands AHFIG is an updated version of the AHFIB with an improvement in the output PA power for § @°o°° °°o°<<% %
Output Power | 60W per TX shared between bands Eﬁz}g ?:afﬂuxv?s compared to 4x40 W in AHFIB. Output PA power for B66 is same as §§):° °%C/! =
X A o [ o =
upply Voltage / Range | DC-48V /-36Vto-60V — o . o =
pTT—— = LIS SEEMESH M. SETHISE =
" " oy vy F—— = =T This radio can be used in LTE only or LTE/WCDMA/GSM using the SRAN functionality. = =3 0062-051290 sm=
Typical Power Consumption | 664W [ETSI Busy Hour Load at 4TX@GOW {Both Bands Activel] Classical RF sharing with WCDMA or GSM is not supported with this radio. The AHFIG radio = % ST
395W [ETSI Busy Hour Load at 4TX@30W (One Band Active)] will work only with AirScale system module. The AHFIG is a 5G capable radio. é °o° °o° §
EAUN ° N
Antenna Ports | 4 ports, 4.3-10+ The AHFIG is a 4TX/4RX RRH for Band 25 and Band 66. There are four ports on the RRH. It Z, {‘1° o 0 N S
Optical Ports | 2 x CPRI 9.8 Gbps is a one sector radio optimized for macro BTS installations. ///////Z~ ©0000000° %0 \\\\

ALD Control Interfaces | AISG3.0 from ANT1, 2, 3, 4 and RET (DC on ANT1 & ANT3)

AHFIG Interfaces Dimensions and Weight
Other Interfaces | External Alarm MDR-26 Serial connector (4 inputs, 1 Output) )
DC Circular Power Connector The ports of the AHFIG are shown below Property Value SIGNATURES: .
" " " Height Core RRH: 695 mm (27.4 in. DATE: 7/24/20 EXPIRES: 11/30/21
Physical | 560 mm x 308 mmx 189 mm  (22.05" x 12.13" x 7.44") . With upper and 10We$' mounh‘Lg brackets:
Approximately 38kg with no covers or brackets (83.78 Ibs) 730 mm (28.7 in.)
i -40° 55°C (witk solar load
Operating Temperature Range | -40°C to 55°C (with no solar load) Width Core RRH: 308 mm (12.11n)
Surge Protection | Class |l 54 With mounting cover: 327 mm (12.9in.) . REVISED PER T=MOBILE 7/24/20
. REDESIGN
Installation Options | Vertical & Horizontal Book Mount, Pole & Wall Mount Depth Core RRH: 131 mm (5.2in.)
With mounting cover: 142 mm (5.6 in.) 0 ISSUED FOR PERMIT 3/13/19
L — o D ISSUED FOR REVIEW 2/26/19
m D ETA‘ L AH LOA Weight Core RRH: 32 kg (70.5 Ib) c |SSUED FOR REVIEW 1/18/19
- JSCALE: N.T.S. B ISSUED FOR REVIEW | 11/1/18
A ISSUED FOR REVIEW 10/19/18
REV. DESCRIPTION DATE
\\—/SCALE: N.T.S.
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INPUT WATTAGE 14.0 BEAM ANGLE 14.0
INPUT VOLTAGE RANGE 120-277 |BEAM TYPE WIDE
DELIVERED LUMENS 1260.0 |POWER FACTOR 0.90
EFFICACY (Im/W) 95.0 |MAX THD (%) 14
COLOR RENDERING INDEX (CRI) 82 MINIMUM AMBIENT TEMP ('F) -31
COLOR TEMPERATURE (CCT) 5000 |MAXIMUM AMBIENT TEMP (‘F) 115
EQUIVALENT WATTAGE 100W QH |PRODUCT WEIGHT (LBS.) 1.50

ADDITIONAL LIGHTING ACCESSORIES SPECIFICATIONS:

1.

2.

TWO GANG CLEAR COVER, EXTRA DUTY WITH LOCKABLE ENCLOSURE:

SIGMA # 14425 OR EQUIVALENT.
MECHANICAL COUNTDOWN TIMER: INTERMATIC # FF60MC, OR

EQUIVALENT.

MAXLITE FLS15U50B-MAX

ORDER # 77088

CAST ALUMINUM 2 GANG WEATHER PROOF FS BOX, NO LUGS,
DEEP BOXI APPLETON, HUBBELL—KILLARK, OR EQUIVALENT. USE
BACK OF GANG BOX FOR ENTRY INTO PPC, SEAL FLUSH AGAINST
PPC WITH GASKETING MATERIAL, AND/OR SEAL EXTERIOR

PERIMETER WITH SILICONE BEAD TO PREVENT WATER INTRUSION.
GFCI, 15 AMP: LEVITON MT759—

T OR EQUIVALENT.

ANDETAIL=LED LIGHTS

USCALE: N.T.S.

PLUG UNUSED
OPENING WITH
WATER-TIGHT SEAL
WOOD NAILER

PATE CURB STYLE

=)

RUBBER BOOTS FOR
WATER—TIGHT SEAL
CLAMP (TYP.)

PATE CURB COVER
# PCC—1

PCA-5

| PROVIDE (4) 4"

FLASHING &
MEMBRANE SPLICES
PER MANUFACTURER'S
REQUIREMENTS

HOLES IN EXISTING

EXISTING ROOF
STEEL JOIST

EXISTING 1 %" STEEL
DECKING WITH INSULATION

ROOF STEEL DECK
AND PROVIDE FIRE

STOPPING, AS
NEEDED

2"x4” TREATED
WOOD BLOCKING
FASTENED TO
STEEL DECK

(SNCONCRETE ROOFTOP PENETRATION

\—JSCALE: N.T.S.
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FYGA
GPS
ANTENNA

GPS WALL MOUNT
(P/N: VALMONT #
GPS1)

FYGA GPS

/ MOUNTING KIT

NOTES

1.

THE GPS ANTENNA MOUNT IS DESIGNED TO FASTEN TO
A STANDARD 1-1/4" DIA. SCH. 40 GALVANIZED OR
STAINLESS STEEL PIPE. THE PIPE MUST BE THREADED
AT THE ANTENNA MOUNT END. THE PIPE SHALL BE
CUT TO THE REQUIRED LENGTH (MIN. OF 18") USING
A WAND OR ROTARY PIPE CUTTER TO ASSURE A
SMOOTH PERPENDICULAR CUT. THE CUT PIPE END
SHALL BE DEBURRED AND SMOOTH IN ORDER TO SEAL
AGAINST THE NEOPRENE GASKET ATTACHED TO THE
ANTENNA MOUNT.

THE MOUNTING PLATE SHALL BE FABRICATED AS
SHOWN AND ATTACHED TO THE APPROPRIATE SUPPORT
STRUCTURE USING U-BOLTS. THE SUPPORT PIPE FOR
THE GPS SHALL BE MOUNTED USING OVERSIZED
U—BOLTS TO ALLOW ADJUSTMENT. IT IS CRITICAL THAT
THE GPS ANTENNA IS MOUNTED WITHIN 2" OF
VERTICAL AND THE BASE OF THE ANTENNA IS WITHIN

INSTALL GPS ANTENNA AS SPECIFIED ON SITE PLAN. IF
INSTALLING ON ICE/CABLE BRIDGE ENSURE THAT GPS
IS A MINIMUM OF 10" ABOVE GRADE.

GENERAL CONTRACTOR SHALL ENSURE THE GPS
ANTENNA HAS THE REQUIRED FULL EXPOSURE TO THE
SOUTHERN HEMISPHERE/HORIZON.

2.
HOSE CLAMP
WITH WORM
SCREW (TYP.
OF 2)
GC TO PROVIDE A 2" LEVEL.
4" T0 5” DIA.
SERVICE LOOP H 3.
FYGA CABLE TO FSMF 4,
—
L
(ONFYGA GPS ANTENNA DETAIL

USCALE: N.T.S.

1 5/8" GALV. P1000
UNISTRUT, LENGTH AS
REQ'D. AT MAX.
10'—0" SPACING

CONDUIT CLAMP,
UNISTRUT (OR
EQUAL), SIZE TO
SUIT.

(ANCONDUIT SUPPORT

1/27¢ HILTI KWIK
BOLT 3 W/ MIN. 3
1/2" EMBED, 2 PER
UNISTRUT

CONCRETE OR
MASONRY WALL

AT WALL/CEILING

WSCALE: N.T.S.

SIGNATURES:
DATE: 3/13/19 EXPIRES: 11/30/19

0 ISSUED FOR PERMIT 3/13/19
D ISSUED FOR REVIEW 2/26/19
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A ISSUED FOR REVIEW |10/19/18
REV. DESCRIPTION DATE

CH95063B
35S. WASHINGTON ST. RT

35 S. WASHINGTON ST, NAPERVILLE, IL 60540

Drawing Titie:

MISCELLANEOUS
DETAILS

Project Number. Drown by: PA

Date:  8/21/18

Client Project Number: Checked by: MS

Date:  8/23/18

Scale: Approved by:

Date:

Drawing Number

C-11

EXHIBIT C




RT-NF/RT-DNF

COMMSCOPE RT-NF/RT-DNF COMMSCOPE RT-NF/RT-DNF COMMSCOPE

Document: RT-NF Rev 110418 Document: RT-NF Rev 110418 Document: RT-NF Rev 110418

MOUNT CLASSIFICATION CRITERIA
RT-NF -
TIA-5053 MOUNT ATAT Mount Classification

GEMERAL SPECIFICATIONS MOUNT MODEL CLASSIFICATION

MECHANICAL SPECIFICATIONS BALLAST EQUATION WITH 1.5 SAFETY FACTOR:

RT-NF CONFIGURATION
L : : _ [(AL < H« N} + (FL « HF)] = (1.5)
75 in PART NO. DESCRIPTION WEIGHT Wi 3375

| uBs) |

FOR 4 TRAYS, W = ?

RT-MF-BAL BALLAST TRAY

BALLAST EQUATION WITH REV. G LOADING

RT-DNF v [AL« H 2 N) + (FL - HE)] « (16)
- 3375 = (0.9)
wT
GEMERAL SPECIFICATIONS FOR 4 TRAYS, W = ——

BALLAST EQUATION WITH REV. H LOADING

_ [(AL « H « N) + (FL « HF)] » (1.0}

wi 3375 - (0.9)

YS.W’:?

FOR4T

2|Pag 4|F

CINANTENNA & RRU MOUNTING FRAME DETAILS
USCALE: N.T.S.
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24” WIDE GRIP STRUT COVER FOR CABLES
#2 AWG GROUND WIRE (TYP.)

24" WIDE GRIP STRUT COVER FOR CABLES (TYP.)

HYBRID JUMPER CABLE WITH SNAP—INS (TYP) 47%x4”"x30” PVC ROOFTOP

N SLEEPER (TYP.). SPACE
17 UNISTRUT MOUNTED TO UNITS AT 3’-0" O.C.

SLEEPERS (TYP.) LENGTH OF RUN

THREADED ROD
GALVANIZED MOUNTING
HARDWARE, CUT TO
LENGTH IN FIELD (TYP.)

4"x4"x30” PVC
ROOFTOP SLEEPER

(TYP.) AT 3'-0”
SPACING 0.C.
LENGTH OF RUN

T/ROOF SLAB

1/2" THK. RUBBER FIRESTONE
PROTECTION PAD (TYP.)

SLEEPER PAD (TYP.)

(2NROOFTOP CABLE SUPPORT DETAIL

\—JSCALE: N.T.S.

(INROOFTOP CABLE SUPPORT DETAIL

USCALE: N.T.S.
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A B | C D E F G H J
PACKING MATERIAL °
AND  CAULK EXISTING B-LINE S als = = o
(SEE NOTE) CONCRETE SLAB Spec1f1catlo1‘|s
BRTSB SER]ES
7 _ s 1400 OPUS PLACE, SUITE 700
q 4 2 v i DOWNERS GROVE, IL 60515
5 PART 1 GENERAL E Any products claiming fo be & similar, ke, or equal must demcestrate PHONE:
B 4 " imout or excesd the same physical and performance characteristics as FAX:
a 4 1.01 SECTION INCLUDES specified bolow:
< A The wark covered by this specilication ¢ of b g all laber, I Density  082owlcuin  ASTMDSTS
<> a « e equipmant, materials and Bccessares, o wiesg all operstions required 2 Durometer Hardnass: 6728 =1  ASTM DS?S
A4 9 Tt the correct installation of recycled rol ipe [conduit] supports for 3 Tensde Strungth: 231 psiminimum  ASTM D575
4 a machanical piping [elactrical condui] systems.
< 4. Comprassion Deformation: 5% a1 T0pai and T7F  ASTM DSTS
< 1.02 REFERENCES S Brimlenoss ot Low Temp:  -50F  ASTM D746
4 4 g, 4 A ASTM A653 G20 55 Gr, X3 - Specification for Steel Sheet, Zine Conted 5 Weathering: 70 hours a1 1207 ASTM D573
. A IGabvanized) by the Het Dipped Process & Hardness retsined:  100% [=5%)
5 a PR B. ASTM B633 - Specification for Electrodeposited Coatings of Zine on lron b Compressive strength;  100% (551
4 and Steel ¢ Tonsie sength:  100% (5%} K c s
C. ASTM 531 - Test Method for Linear Shrskage and Coelficient of Thermal 4 Elongatin retained:  100% 5%
Lad Expansion of Chemical Resistant Mortars, Grouts, Monolithée Surfaces, and
Palymer Cancretes 2.03 TYPE OF ROOFTOP SUPPORTS
- CONSULTING ENGINEERS
D. ASTM CBA2 - Test Method for Specific Gravity, Absorption, and Yoids m A Rubber block supports -~ DURA-BLOX™ model # [DEP] [DMB] base dimensions: .
\ Hardaned Contretn Binch wide by &t tall by 1851 4 B-inch longeh. Accessories are fastened ILLINOIS DESIGN FIRM REGISTRATION NO.: 184.002139
CONDUIT E ASTM CAT2 - Test Methods for Scaling Resistance of Concrate Surfaces dinpctly inta rabber matarial with weather resistant type 12 lag scrows 1125 REMINGTON RD., SCHAUMBURG, IL 60173

N

THE CONTRACTOR SHALL DO ALL CUTTING, CHASING OR CHANNELING AND PATCHING
REQUIRED FOR ANY WORK. ALL SLEEVE OPENINGS, ETC. THROUGH WALLS AND FLOORS
SHALL BE SEALED AFTER INSTALLATION. USE "RTV” OR T & B "FLAME SAFE”, NELSON
FLAME SEAL OR 3M FIRE BARRIER MOLDABLE PUTTY. CARE SHALL BE TAKEN NOT TO
CUT EXISTING REINFORCING BARS.

CINDETAIL=CONDUIT THROUGH CONCRETE SLAB
OSCALE: N.T.S.

Exposed to Deicing Chemicals

ASTM D412 - Test Mathods for Vulcasired Rebber and Thermoplastic
Elastomars - Tnsion

ASTM [1395 - Standard Test Mechods for Rubbar Propesty - Compression Sat
ASTM D573 - Tast Mathod for Rubbar - Daterioration im an Air Gvan

ASTM D746 - Tast Mathod for Brittlansss Temparatere of Plastes and
Elastomars by Impact

ASTM DZ280 - Tes: Method for Rubber Property — Duromater Hardeess
INFFA T0 - National Erectrical Code

~TR

- e

103 QUALITY ASSURANCE

A Rubber / stesl pipe supports shall be manulactored under o strict quality

contrel program assurng quality product delered to the jobsite. Pipe

supports that are damaged shall not be ingtalled.

Wedkmanship: AN pape [conduit] supports to be imstaBed by s qualiied piping

[esectrical] contractor and installed in accordance with mandactster's

racommendations.

1. All work shall comply wish all spplicable federal, state, snd local codes and
liws hivinsg putisdiction

L Allwork shall conform to accepted industry snd trade standards for pipe
support [conduit] mstalations.

=

PART 2 PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS
A Manutacturer: Subject to compliance with thess specifications, pipe support
systoms shall bo DURA-BLOK design as suppliod by Eatom for angingar

B. Continuous block channel supports - DURA-BLOX OB Series or DB6 Series:
Dimensions B-inch wide bt [5.0] [B.5]-nch tall bt [36] [20.2] [30.8] [41.4) [52.0)-
mch length. Assembly has 1 gaps besween blocks for free flow of water
Standard strut accessories can be used for aftachment

Bridge channal supperts - DUFLA-BLOK DBI0 Series; Dimensions B-inch wide
by 5% -inch tall by {28.0) [36.0) [42.0] |50.0f [$0.0]-inch length. Standard strut
sccessories can be used for attachmant.

Extendiblo height support -~ DURA-BLOK modal DEE 10-[#H12)1 M 1o
suit application: Binch, 12-inch or 1-inch (200 peund maximem ked). Base 1o
be 9.6 inches in length or otherwise specified sires available. Heavier loads,
may requirn CLOP Inad distribution plate.

Rollor supports- DURA-BLOK DBRID Saries & D8R Seres: DBRI0 Seres

3 sizod for pipe up 10 314 inches, with vertical adusteent up to 12 inches.
DER Series is sied for (23] [4-6] 18-10} [12-18] [16-20}-inch pipe sizes.

(]

o

F. Elevated single pipo supports- DURA-BLOK DBM Series: [Copper] or [Stesl]
wipo sizes [ 11 1] [1%4] [124] [2]-inch,

PART 3 EXECUTION

3.01 INSTALLATION

A Install n wath s hong and

B. M gravel 1op rook, gravel must be removed around and under pigs support

C. Aways consult roofing manufacturer for reaf mambrane compression
capacities. If mecessary, a compatible sheet of roofing matarisl {rubbar pad)
may be imstalled under roaltop suppont to daparse concentrated loads and
#dd further membrane protection.

0. Gas pipe spacing subject to local gas authorities.

PHONE: 847-490-8200; FAX: 847-490-8225

www.kcscarp.com
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SIGNATURES:
DATE: 3/13/19

EXPIRES: 11/30/19

Coa q 3 1/4 MIN. CONC. WALL OR CMU OPENING TO appeoved agual E. Use propery sized clamps to suit pipe [conduit] sizes
Ta 4 PROVIDE 3/4” MAX ANNULAR SPACE AROUND PIPE 2.02 MATERIALS
) DB Saries A Curh [I:as.n m..r;‘nu m1n? nil lD:’- mcyclan::;ona.‘..\r: NI.--:.'um!m e PRE-INSTALLED 1" UNISTRUT
/ 4” MAX DIA. METAL PIPE Base with Galv. Channel - 1" (25mm) high :uul;cr\;.' I addtion, ench ba!n-tcpha\t':ulrllu:ﬁ\;n rm]ns.lll;lr T See 201 FOR_MOUNTING CONDUITS
4 Dimensions - 5" (127mm) High x 6" (152mm) Wide x Length (overall length) B E,':"f]':_-;:f;f,,?;;,“:,hf:,:d" VI (B 0110.75T inches 1 by (2411202 PO}
? FLAME SAFE IPC FSP 1000 PUTTY APPLIED Ultimate Load Capacity - (uniform load) * [+ i‘;;;lﬁamu: Steel, strut gahanized per ASTM ABST or strut gabvanized per ASTM
» for bridge seres.
4\ Mﬁ TSH UE R SAPCEEN‘NG ~1/27 THICKNESS AT EACH DBS = 200 Ibs. (0.89kN) DB30 = 1,500 Ibs. (6,67kN) e oo st st o e KA honpioes
N DB10 = 500 Ibs. {2.22kN) DB40 = 2,000 Ibs. {8.89kN)
2 DB20 = 1,000 Ibs. {4.45kN) DB48 = 2,500 Ibs. {11.12kN)
4 a7 MINERAL WOOL (4 PCF) PACKED INTO ANNULAR T — — — s T
s . W ver ;
SPACE AND RECESSED 1/2" FROM WALL SURFACES T o5 e T s FAIECT]
782051 43972 DB10 5 (127mm)] B* {152mm) 98" (244mm| 5.28 {2.39%kg) | NOTE:
TH2051 49974 DB20 5 [127mm] 6" {152mm) 20.2° {513mm) 1063 (4.82kg)
NOTES: TR2051 50021 DB30 5 (127mm] B* {152mm) 308" {782mm) 1599 (7.25kg) USE BUTTERFLY CLAMPS FOR MOUNTING
: 782051 50022 DB4D 5 (127mm) 6 {152mm) 414 (1052mm) 2134 (3.68kg) ELECTRICAL POWER, FIBER AND GROUNDING
1. g?@gﬁi’é”gg L%TXELFJ{?YRETBOARR TO DRILLING OR CORING TO LOCATE EXISTING J6205) 50023 DBAB 5 (127mm] 8 (152mm) 520 (192imm) 2670 (124kg) CONDUITS TO PRE-INSTALLED 1" UNISTRUT.
2. CONTRACTOR TO INSURE WATER-TIGHTNESS AT ALL WALL PENETRATIONS.
(INCONCRETE WALL PENETRATION (INDURA=BLOK ROOFTOP CONDUIT SUPPORTS
OSCALE: N.T.S. USCALE: N.T.S.
1 1/4” SCHEDULE 40 PIPE IN 6061 T6 BILCO TYPE CUSTOM
ALUMINUM: ALUMINUM ALUMINUM ALLOY SELF CLOSING GATE BIL—GUARD 2.0
SCUTTLE
SINGLE POST HINGE SIDE gg‘%&"oy CAST ALUMINUM 11/4” SCHEDULE 40 PIPE N
CORNER s BRACKET / GATE LATCH / 6061 T6 ALUMINUM ALLOY RAILS
BRACKET _ W/ STAINLESS
I IR STEEL PIN
-
STAINLESS STEEL q
SPRING HINGES )
1/ 42" ABOVE THRE
ROOF SURFACE
ALUMINUM ALUMINUM OR DECK
S'Nc%ogﬁg_\ /" SINGLE POST
CORNER
BRACKET BRACKET Ll P L Ll
H of 11 1 \ of 1o
ey g ALUMINUM < | | P
POST
s < SUPPORTS < | | =
PLAN FRONT VIEW SIDE VIEW
NOTE:

INSIDE OPENING OF EXISTING ROOF HATCH IS 30"x36".

(ANDETAIL=ACCESS HATCH RAILING WITH GATE

\_~_/SCALE: 3/47 = 1-0"
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NEW MANDATORY SIGNAGE TO BE e AIORC CMCTNG I ST IVE PHONE:
POSTED——SEE DETAIL 2 THIS SHEET T T T . Fax:
SITE NUMBER: SITENAME | |
") 15”x4"x7' 6" LONG STEEL ANGLE 30 GENERAL CONTRACTOR: EMERGENCY CONTACTS  FIRE
\ CONTRACTOR LICENSE # POLICE/FIRE PHONE # g‘dCE
STAPLE A COLOR COPY OF ORIGINAL Z‘;:“;‘:‘Tic’”';f:"m‘ %ﬁm
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NEW 3°—0"Wx3'—0"wx0’ —"THK. A PROJECT MANAGER
WEATHER—TREATED PLYWOOD ELECTRICAL CONTRACTOR: CONTACT PHONE # CONSULTING ENGINEERS
BACKBOARD FOR SIGNAGE TO BE Q Q CONTRACTOR LICENSE # T-MOBILE NETWORK OPERATIONS (1 - 800 - - ) ILLINOIS DESIGN FIRM REGISTRATION NO.: 184.002139
FASTENED TO POST (POST MAY NOT POINT OF CONTACT NAME LOCAL TELGO LOCAL ELECTRIC COMPANY Pr—]g)ig:REM214%?§9§P§238héi§?ut§46f—‘59?3872325
BE NECESSARY FOR CERTAIN TYPES y CONTACT PHONE # ENGINEER ENGINEER: www kescarp.com
OF SITES, SEE NOTE ”1” BELOW) CREW LEADER PHONE # PHONE # PHONE #
ANIENNLE LINE CREW €O, ON-SITE CHECKLIST AVAILABLE:| YES [ NO WA |DATE THIS DRAWING IS COPYRIGHTED AND IS THE
6" (OVERSIZED) ELECTRIC CONDUIT CLIMEING CERTIFICATIONE | _PERMITTED DRAWNGS SOLE PROPERTY OF KCS CORPORATION. IT
CLAMP (MAY BE GALV OR EMT)—-TO : POINT OF CONTACT NAME | CONSTRUCTION PERMIT IS PRODUCED FOR USE BY OWNER AT THE
o CONTACT PHONE # BELOW REFERENCED PROJECT ONLY.
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NEW 3”9 PVC CONDUIT SEALED ON
OE ENQ 4D CAPPED ON THE TR {0 /TNON—SITE_MANDATORY INFORMATION SIGN/BOARD
FOR: 7 OIS W
1. PLANS A ly,
2. PERMITS — )@’ o 1 \\\\\\\Q\OYEESOIO/W///////
% o o
i' ‘CNLS\SE\CNT‘@ONCEZ?TFE@R:T\ONS o H ¢ i ATTENTION GC! UTILITY NOTES: \\\\QQ 0o °o°°°°( (\////
. ) ° o - N o o —
5 ANY OTHER ITEMS REQUIRED IN S o ~ THIS IS A TEMPORARY INSTALLATION THAT MAY NN L Z
TMOBILE'S MASTER SCOPE OF 3 f REQUIRED USE OF A HOLE AUGER—AT NO 1) CONTRACTOR TO VERIFY LOCAL UTILITY REQUIREMENTS N2 0O =
- S g CIRCUMSTANCE WHATSOEVER WILL THE GC BE FOR DEPTH, SIZE & SEPARATION OF CONDUITS PRIOR ==Z; o= =
WORK AGREEMENT S S = LJ ZzZ=
S S ALLOWED TO POUR/PLACE CONCRETE AROUND THE TO INSTALLATION. NOTIFY CONSTRUCTION MANAGER = 5 s SEEMESH M. SETHI s/ =
° ° POST——THIS IS A TEMPORARY INSTALLATION AND IMMEDIATELY OF ANY DISCREPANCIES. =3 0062-051290 &=
° o WILL BE REMOVED AT THE END OF THE PROJECT 2) CONTRACTOR TO CALL UTILITY LOCATES 48 HOURS =% sU=
MIN %"¢ BOLTS WITH NUTS, WASHERS e o LIFE AT THE CONCLUSION OF THE QA WALK. PRIOR TO EXCAVATING FOR UNDERGROUND UTILITY ) NS
AND LOCK WASHERS ON BOTH SIDES o o LOCATIONS. LOCATION SURROUNDING EXCAVATED AREA — "N, S S
TO SECURE SIGN TO POST o 2 MUST BE PRIVATELY LOCATED FOR NON—PUBLIC 4///,} %00, v °Q\ \\\\
S o . UTILITIES. %, 78220000000\ N
o 5 £ iATTENTION GC! /,
NOTE A: 0 ° |
ROIE A o o . 1—APPROVE LOCATION OF SIGN WITH T—MOBILE i
o Q [aV}
; S PROJECT MAAGER AND LANDLORD REP. SIGN SHALL OSHA CFR 1910 SPECIFIES THAT IF YOU HAVE EMPLOYEES
DLACCAESMEENOTFOCFOiLC)NC?VJ‘OSNUSPp%RRTR%%FSTTOPS’ NOT POSE A TRIPPING HAZARD. GC SHALL BE OR CONTRACTORS WHO CLIMB HIGHER THAN SIX FEET, SIGNATURES:
MAY BE IGNORED IN LIEU OF PLACING ° ° RESPONSIBLE FOR PLACEMENT AND MAINTENANCE THEY MUST BE TRAINED AND CERTIFIED IN FALL DATE: /2428 EXPIRES: 11,/30,/21
i S S OF THE SIGN BOARD UNTIL THE CONCLUSION OF PROTECTION. IF THEY ARE NOT CERTIFIED, THEY MUST BE
THE 3’—0"x3'—0" INFORMATION BOARD ON S 5 :
S : THE QA WALK. UNDER DIRECT SUPERVISION OF A CERTIFIED INDIVIDUAL,
f ENDLORD-APPROVED LOCATION THAT 15 S g 2-MATERIAL SAFETY DATA SHEETS FOR ALL AND CLIMB 100% ATTACHED. IT IS THE CONTRACTOR’S
VISIBLE (SUCH AS FENCE GATE OF FENCE o S ¢ 4 CHED. ¢
° o MATERIALS THAT ARE FURNISHED BY GC SHALL BE RESPONSIBILITY TO CONSULT WITH ALL APPLICABLE OSHA
OR_APPRAVED WINDOWS) S 2 PLACED ON SITE. RULES AND GUIDELINES PRIOR TO CONSTRUCTION START. TS PER—T=HOHIE
S ° 1 7/24/20
g g REDESIGN
S S 0 ISSUED FOR PERMIT 3/13/19
T/ FINISHED GRADE : 5 FAOADDITIONAL NOTES AND GUIDELINES D | 1SSUED FOR REVIEW | 2/26/19
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| | | GUIDELINES FOR WORKING IN
| | RADIOFREQUENCY ENVIRONMENTS
‘ | } H g £ Mpam‘:\al;lnﬂdl'mneled:mrdh energry (EME)
£ Dwar enoss L ning,
|| | Il = &. Al personnel entering this site must be authorized. CH95063B
| | o 4. Obeyall posted signs. WASHINGTON RT
} ‘ | }‘ w . ’ . Assume oll anlennas are aclive.  * 35 S' AS O S-r'
A. Before working on nnt oy e 15 (nd disabie appopote
‘ ‘ ‘ H tmasmitors et y i 35 S. WASHINGTON ST, NAPERVILLE, IL 60540
‘ ‘ ‘ H 4. Maintainminimum 3 feel denrance from all antennas.
‘ ‘ ‘ &. Do not stop infront of antennas
‘ / | / &. Use personal RF monitors while working near antennas. Proving Tites
| | &. Never operaletransmilters without shields during normal operation.
V N ! Radio frequency fields beyond &. Do nol operate base station antennas in equipment rom. Beyond this point: MANDATORY

CAINSITE INFORMATION POST & BOARD ELEVATION
WSCALE: N.T.S.

this point may exceed the FCC
general public exposure limit.

Obey all posted signs and site guidelines
for working in radio frequency
environments.

o mcnirdare st § g C oo
gy sy 47 CFR 1 1

nm'l'."J

NOTE:

RF SIGNAGES ARE TO BE MOUNTED ON THE PROPOSED SECTOR
STEEL FRAMES, EQUIPMENT PLATFORM HANDRAILS AND ON THE
PROPOSED ACCESS HATCH RAILING ON THE MAIN ROOFTOP.

Radio frequency fields at this site
may exceed FCC rules for human
exposure.

For your safety, obey all posted signs and
sita guidelines for working in radio

frequency e
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STRUCTURAL NOTES

CODES & STANDARDS:

1.

INTERNATIONAL BUILDING CODE, LATEST EDITION

2. AMERICAN WELDING SOCIETY WELDING CODE, LATEST EDITION

5. AISC MANUAL OF STEEL CONSTRUCTION, FOURTEENTH EDITION

GENERAL:

1. CONTRACTOR SHALL VERIFY EXISTING CONDITIONS AND DIMENSIONS PRIOR TO
BEGINNING WORK, AND NOTIFY THE ENGINEER OF ANY CONDITIONS DIFFERENT
THAN THOSE SHOWN IN THE CONTRACT DOCUMENTS.

2. CONTRACTOR SHALL BE RESPONSIBLE FOR THE VERIFICATION AND

COORDINATION OF DIMENSIONS AND FOR THE PROPER FIT—UP OF THE
ANTENNA SUPPORT STRUCTURE AND EQUIPMENT.

STRUCTURAL STEEL:

1.

PLATFORM DESIGN IS BASED ON OWNER—-SUPPLIED EQUIPMENT LOADS AND
DESIGN LOADS SHOWN ON THIS DRAWING AND EIA/TIA 222.—E—91
REQUIREMENTS. IN CASE OF CONFLICT BETWEEN ABOVE CODES AND LOCAL
BUILDING CODE, THE CONSTRUCTION MANAGER SHALL BRING THIS TO THE
ENGINEER’S ATTENTION FOR SOLUTION.

STRUCTURAL STEEL DESIGN AND FABRICATION SHALL CONFORM TO THE
LATEST EDITION OF AISC MANUAL FOR STEEL CONSTRUCTION, ALLOWABLE
STRESS DESIGN. CONTRACTOR SHALL FURNISH SHOP DRAWINGS FOR
ENGINEER'S REVIEW. UNLESS NOTED OR DETAILED HEREIN, FIELD
CONNECTIONS SHALL BE WELDED. FIELD BOLTING ON EXISTING MEMBERS
SHALL BE PRE-APPROVED BY E.O.R. PRIOR TO USE. USE MIN. 2 BOLTS PER
CONN., MIN. ANGLE LEG THICKNESS OF 5/16" AND MIN. GUSSET PL.
THICKNESS OF 3/8.

EXCEPTION IS TAKEN TO AISC CODE OF STANDARD PRACTICE PARAGRAPH
4.2.1 REGARDING OWNER'S AND FABRICATOR’S RESPONSIBILITY FOR
CONNECTION DESIGN AND ADEQUACY OF SHOP DRAWINGS. COMPLIANCE WITH
THE REQUIREMENTS SHOWN ON DRAWINGS AND/OR SPECIFICATIONS,
CONNECTION DESIGN AND DETAILING IS THE CONTRACTOR’'S RESPONSIBILITY.
ENGINEER'S REVIEW OF SHOP DRAWINGS IS FOR GENERAL CONSIDERATIONS
ONLY AND DOES NOT CONSTITUTE AN ACCEPTANCE OF THESE
RESPONSIBILITIES BY THE OWNER AND/OR ENGINEER.

STRUCTURAL STEEL PLATES AND SHAPES SHALL CONFORM TO ASTM A36.
ALL STRUCTURAL TUBING SHALL CONFORM TO ASTM A53, GRADE B. ALL
STRUCTURAL BOLTS SHALL BE WITH 3/4"¢ ASTM A325. HIGH STRENGTH,
BEARING TYPE, WITH THREADS EXCLUDED FROM SHEAR PLANE AND
HARDENED WASHER PER ASTM F436.

ALL MATERIALS SHALL BE HOT DIP GALVANIZED AFTER FABRICATION, PER
ASTM A123 AND A153. TOUCH UP DAMAGED GALVANIZING DURING
CONSTRUCTION WITH ZINC RICH PAINT.

WELDING SHALL BE IN ACCORDANCE WITH THE AMERICAN WELDING SOCIETY
(AWS) D1.1. STRUCTURAL WELDING CODE, LATEST EDITION. WELDING
ELECTRODE SHALL BE E70XX.

USE %" A325N H.S. BOLTS FOR ALL CONNECTIONS.

GRATING SHALL BE MIN. 1°x3/16" WELDED STEEL, GALVANIZED. PROVIDE
BANDING AT CUT EDGE OF BEARING BARS. GRATING SHALL BE SECURED TO
STRUCTURAL STEEL WITH TYPE C SADDLE CLIPS, MIN. 14 GA. AND SELF
TAPPING SCREWS. PROVIDE MIN. 4 SADDLE CLIPS PER GRATING PANEL.

DESIGN LOADS:
SNOW ROOF LOAD: 25 PSF
DEAD LOAD (EQUIPMENT CABINETS):
WIND LOAD: 20 PSF
LIVE LOAD: 60 PSF

8,000 LBS.

BUILT-UP ROOFING:

1.

CONTRACTOR SHALL USE ACCREDITED ROOFING CONTRACTOR TO FURNISH
AND INSTALL ALL NECESSARY MEMBRANE AND FLASHING MATERIALS FOR ALL
PENETRATIONS TO THE EXISTING ROOFING SYSTEM. ALL WARRANTIES SHALL
BE MAINTAINED BY ACCREDITED ROOFING CONTRACTOR.

CONTRACTOR TO MEET OR EXCEED SYSTEM REQUIREMENTS FOR ROOF
PENETRATION.

REPAIR & RESTORATION WORKS:

THE CONTRACTOR SHALL REPAIR, RESTORE AND RE—PAINT ALL WALLS
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REPAIR WORKS WITH THE BUILDING OWNER.
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ELECTRICAL NOTES:

THE GENERAL NOTES AND ACCOMPANYING DRAWINGS ARE TO
INDICATE THE PROVISIONS AND REQUIREMENTS IN BY THE
ELECTRICAL CONTRACTOR OF ALL LABOR, MATERIALS, AND
EQUIPMENT REQUIRED TO INSTALL THE ELECTRICAL WORK COMPLETE
IN CONNECTION WITH THIS SITE AND SHALL INCLUDE, BUT NOT
LIMITED TO, THE FOLLOWING:

1. THE INSTALLATION, PROVISION, AND CONNECTION OF A GROUND
ROD (ELECTRODE) SYSTEM AS INDICATED IN THE DRAWINGS.

2. THE INSTALLATION AND PROVISION OF AN ELECTRICAL SERVICE
(OVERHEAD OR UNDERGROUND) AND ALL CONDUIT AND WIRE
ASSOCIATED WITH IT AS INDICATED AND/OR REQUIRED ON
PLANS.

3. THE INSTALLATION, PROVISION OF CONDUIT AND CONNECTIONS
FOR LOCAL TELEPHONE SERVICE.

4. CONDUITS SHALL BE PVC SCHED. 40 UNLESS OTHERWISE
NOTED.

5. ALL FISH LINE SHALL BE LEFT IN CONDUITS (PVC) FOR FUTURE
USE.

6. THE CONTRACTOR SHALL FURNISH AND INSTALL ELECTRICAL
SERVICE ENTRANCE CONDUCTORS, CONDUIT AND METER SOCKET
AND MAKE THE NECESSARY CONNECTION TO THE SERVICE
EQUIPMENT WITHIN THE BUILDING.

PRIOR TO THE SUBMISSION OF BIDS, THE ELECTRICAL CONTRACTOR
SHALL VERIFY ALL DETAILS AND SCHEDULES ON THE DRAWINGS
AND SPECIFICATIONS PROVIDED BY THE OWNER. FOR MEANING OF
ABBREVIATIONS AND ADDITIONAL REQUIREMENTS AND INFORMATION,
CHECK STRUCTURAL AND OTHER MECHANICAL AND ELECTRICAL
DRAWINGS FOR SCALE, SPACE LIMITATIONS, BEAMS, DOOR SWINGS,
WINDOWS, COORDINATION, AND ADDITIONAL INFORMATION, ETC.
REPORT ANY DISCREPANCIES, CONFLICTS, ETC. TO THE OWNER
BEFORE SUBMITTING BID.

UNLESS OTHERWISE NOTED, THE ELECTRICAL CONTRACTOR SHALL
PROVIDE THE NECESSARY MOTOR STARTERS, DISCONNECTS,
CONTROLS, ETC. FOR ALL EQUIPMENT FURNISHED BY OTHER (FBO).
ALL ASSOCIATED EQUIPMENT SHALL BE INSTALLED AND
COMPLETELY WIRED BY THE ELECTRICAL CONTRACTOR IN
ACCORDANCE WITH MANUFACTURER’S WIRE DIAGRAMS AND AS
REQUIRED FOR A COMPLETE OPERATING INSTALLATION. ELECTRICAL
CONTRACTOR SHALL VERIFY AND COORDINATE CHARACTERISTICS
AND REQUIREMENTS OF (FBO) EQUIPMENT PRIOR TO ROUGH—IN OF
CONDUIT AND WIRINGS TO AVOID CONFLICT.

ELECTRICAL WIRING AND RACEWAYS

1. ALL WIRINGS OF ALL KINDS MUST BE INSTALLED IN CONDUIT,
UNLESS OTHERWISE NOTED OR APPROVED BY THE ENGINEER.

2. ALL WIRING SHALL BE COPPER TYPE THWN AND IN
ACCORDANCE WITH THE (NEC) NATIONAL ELECTRICAL CODE OR
AS INDICATED ON PLANS.

3. RACEWAYS SHALL BE STEEL, GALVANIZED, WITH SIZE AS
SPECIFIED AND IN ACCORDANCE WITH THE (NEC) NATIONAL
ELECTRICAL DOE UNLESS OTHERWISE NOTED ON PLANS. ALL
RACEWAYS SHALL BE APPROVED PRIOR TO INSTALLATION.

4. JUNCTION BOXES OR PULL BOXES SHALL MEET (NEC) NATIONAL
ELECTRICAL CODE STANDARDS AND AS APPROVED FOR
INSTALLATION OF RACEWAYS AND WIRING.

5. THE RACEWAY AND WIRING INSTALLATION SHALL BE GROUNDED
PERMANENTLY AND EFFECTIVELY IN ACCORDANCE WITH ARTICLE
250 OF THE (NEC) NATIONAL ELECTRICAL CODE.

6. THE CONTRACTOR SHALL BE AWARE THAT ALL STATE AND
LOCAL CODES SHALL APPLY TO THIS INSTALLATION AND MUST
BE ADHERED TO.

CONTRACTOR RESPONSIBILITIES

1.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING AND
SECURING ALL REQUIRED PERMITS, LICENSES, INSPECTIONS,
APPROVALS, AND PAYMENT OF ALL FEES.

THE INSTALLATION SHALL BE IN ACCORDANCE WITH ALL
APPLICABLE: STATE, LOCAL, AND NATIONAL CODES AS WELL AS
THE LATEST ISSUE OF THE VARIOUS APPLICABLE STANDARD
SPECIFICATIONS OF THE FOLLOWING RECOGNIZED AUTHORITIES:

NEC — NATIONAL ELECTRIC CODE

ANSI — AMERICAN NATIONAL STANDARD INSTITUTE

IEEE — INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS
ASTM — AMERICAN SOCIETY FOR TESTING MATERIALS

NEMA — NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION
UL — UNDERWRITERS LABORATORY, INC.

PRIOR TO COMMENCING WORK, THE ELECTRICAL CONTRACTOR
SHALL CONFORM TO THE LOCAL UTILITY COMPANY’S
REGULATIONS AND SHALL GET THE APPROVAL FROM THE SAME,
BEFORE SUBMITTING HIS BID, TO DETERMINE FROM EACH UTILITY
ADDITIONAL COSTS THEY MAY REQUIRE, AND SHALL BE
INCLUDED IN HIS BID FOR CONTRACT.

UTILITIES GENERAL NOTES

CONDUIT INFORMATION
FIBER — FROM FIBER VAULT NOTE: THE CONDUIT
ON W. BENTON AVE. TO NEW LENGTH GIVEN IS BASED ON
FIBER JUNCTION BOX AT 380 FT.  |THE DRAWING +15% THE
TRASH AREA EXACT LENGTH TO BE
VERIFIED IN FIELD. GENERAL
FIBER — FROM NEW FIBER CONTRACTOR TO VERIFY
JUNCTION BOX (ASSUMED LENGTHS AFTER
LOCATION AT TRASH AREA 215 FT. |COORDINATING WITH
SERVICE UTILITY
WALL) TO CIENA BOX CoMPANES.
POWER — FROM NEW
| EEECIRICALARIER—IQ,PRG_ s
GROUNDING — FROM MASTER 1
GROUND BAR TO EXISTING 00 FT
GROUND BOX INSIDE 1ST -
FLOOR ELECT. ROOM
AGE—pROP(F) SERVICE METER TO PPC)
VOLTAGE | peroENTAGE
LENGTH OF RUN WIRE SIZE DROP O VOLTAGE
(VOLTS)
(3) 3/0 AWG
215 FT. (165 KCMIL) 5.32 2.21%
NOTE: FIBER CONDUIT LENGTH MAY VARY UPON FINAL JUNCTION BOX
LOCATION DETERMINED BY UTILITY COMPANY.

1.

UTILITY POINTS OF SERVICE AND WORK/MATERIALS SHOWN ARE
BASED ON PRELIMINARY INFORMATION ONLY, PROVIDED BY THE
UTILITY COMPANIES AND ARE FOR BID PURPOSES ONLY.
CONTRACTOR SHALL COORDINATE WITH UTILITY COMPANY FOR
FINAL AND EXACT WORK/MATERIALS REQUIREMENTS AND
CONSTRUCT TO UTILITY COMPANY PLANS AND SPECIFICATIONS
ONLY. CONTRACTOR SHALL FURNISH AND INSTALL ALL CONDUIT,
PULL WIRES, CABLES, PULL BOXES, CONCRETE ENCASEMENT OF
CONDUIT (IF REQUIRED), TRANSFORMER PAD, BARRIERS, POLE
RISERS, TRENCHING, BACKFILL.

PAY ALL UTILITY COMPANY FEES AND INCLUDE ALL
REQUIREMENTS IN SCOPE OF WORK.

eSO .
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GROUNDING NOTES:

GROUNDING CONNECTIONS SHALL BE EXOTHERMIC TYPE

GROUNDING CONDUCTORS SHALL BE COPPER ONLY. ABOVE

THE CONTRACTOR SHALL NOTIFY THE CONSTRUCTION MANAGER
WHEN THE GROUNDING IS COMPLETE. THE CONSTRUCTION
MANAGER SHALL INSPECT THE GROUNDING SYSTEM PRIOR TO

VERIFY THE LOCATION OF ALL UNDERGROUND UTILITIES PRIOR TO

. GROUND CONDUCTOR BENDS SHALL NOT BE LESS THAN 8"

. GROUND CONDUCTORS TO THE GROUND RING SHALL BE IN %

"LIQUID—TITE” FLEX DUCT AND SEALED AT EXIT W/ SILICONE

. ANTENNA INSTALLATION CONTRACTOR TO PROVIDE & INSTALL TOP,

RF BUSBARS & BUSBAR BELOW CENTERLINE.

LEGEND

[ - -Mobile~

1400 OPUS PLACE, SUITE 700
DOWNERS GROVE, IL 60515
PHONE:
FAX:

€= GROUND BAR
| CADWELD OR APPROVED CONNECTION

S} SPARE GROUND LEAD
— MECHANICAL CONNECTION

KEY NOTES

COPPER WIRE

#2 AWG GREEN STRANDED GROUND

("CADWELD”) TO ANTENNA MASTS, FENCE POSTS, MONOPOLE, AND GROUND EITHER SOLID OR STRANDED CONDUCTORS ARE 8.
THE GROUND RODS, REMAINING GROUNDING CONNECTIONS SHALL PERMITTED. IGR AND ALL EXTERNAL CONDUCTORS (W/ THE
BE COMPRESSION FITTINGS. EXCEPTION FOR GROUND WIRE BETWEEN THE TOP AND THE
BOTTOM OF THE ANTENNA TOWER) MUST BE BARE. EQUIPMENT BACKFILLING.
2. GROUND CABLE SHIELDS AT BOTH ENDS WITH CABLE GROUNDING GROUND LEADS IN CABLE TRAYS MUST BE GREEN INSULATED.
KITS. BELOW GROUND BARE SOLID TINNED WIRE SHALL BE USED. ALL 9.
WIRES MUST BE #2 AWG MIN. WITH THE EXCEPTION OF GROUND ANY DIGGING.
3. ROUTE GROUNDING CONDUCTORS ALONG THE SHORTEST AND WIRES FOR MISCELLANEQUS METALLIC OBJECTS IN THE EQUIPMENT
STRAIGHTEST PATH POSSIBLE, EXCEPT AS OTHERWISE INDICATED. SHELTER, WHERE #6 WIRES CAN BE USED. 10
GROUNDING LEADS SHOULD NEVER BE BENT AT RIGHT ANGLE, RADIUS.
ALWAYS MAKE AT LEAST 12" RADIUS BENDS. #6 WIRE CAN BE THE GROUND ELECTRODE SYSTEM SHALL CONSIST OF DRIVEN
BENT AT 6” RADIUS WHEN NECESSARY. GROUND RODS UNIFORMLY SPACED AROUND CELL SITE. THE 11
GROUND RODS SHALL BE §’x10'—0" COPPER CLAD STEEL. THE
4. CONTRACTOR TO PROVIDE GROUND WIRES, BARS AND RODS SHALL BE INTERCONNECTED WITH #2 AWG BARE SOLID CAULK.
CONNECTIONS AS SHOWN ON GROUNDING RISER DIAGRAM. TINNED COPPER GROUND WIRE BURIED 42" BELOW THE SURFACE
CONTRACTOR SHALL TEST AND VERIFY THAT THE IMPEDANCE OF THE SOIL. MINIMUM DISTANCE BETWEEN GROUND RODS — &, 12
DOES NOT EXCEED 5 OHMS TO GROUND BY MEANS OF A 4 POINT MAXIMUM — 16",
BIDDLE—MEGGER TESTER. GROUNDING AND OTHER OPERATIONAL
TESTING SHALL BE WITNESSED BY THE OWNER'S REPRESENTATIVE. METALS WITHIN 6 OF THE GROUND RING SHALL BE BONDED TO
THE GROUND RING.
#2 AWG THWN GROUND WIRE
FROM ALPHA SECTOR GROUND
/ BAR TO MASTER GROUND BAR

#2 AWG GREEN JACKETED GROUND

WIRE INSIDE 1"¢ RIGID RMC (ABOVE

GROUND)/EMT (INSIDE BUILDING)

GROUND WIRE

#2 AWG SOLID, TINNED BARE COPPER

@B

COPPER WIRE

#6 AWG GREEN STRANDED GROUND

KCS

CORPORATION
COMSULTIMG ENGINEERS
ILLINOIS DESIGN FIRM REGISTRATION NO.: 184.002139
1125 REMINGTON RD., SCHAUMBURG, IL 60173
PHONE: 847-490-8200; FAX: 847-490-8225
www.kescorp.com

THIS DRAWING IS COPYRIGHTED AND IS THE
SOLE PROPERTY OF KCS CORPORATION. IT
IS PRODUCED FOR USE BY OWNER AT THE
BELOW REFERENCED PROJECT ONLY.
REPRODUCTION AND OTHER USE OF THIS
DRAWING OR THE INFORMATION CONTAINED
HEREIN WITHOUT THE WRITTEN PERMISSION
OF KCS CORPORATION IS PROHIBITED.

FFHH-65B-R3
(OCTO ANTENNA)

AHLOA AHFIG

AEHC (ACITVE ANTENNA—
MASSIVE MIMO

ANTENNA PIPE MOUNT
(TYP. OF 3) ATTACHED TO
NON—PENETRATING STEEL
FRAME SUPPORT WITH
BALLASTS

SECTOR GROUND

Wi
a ly,
\\\\\;Q\OY ESSIO/\M (///////

\\\ Z
SO \Q =
=5 2=
E & ¢ SEEMESH M. SETHIS & g
é‘j 0062-051290 ";'.S'g

///4);°°°oooooo°°°°°$0\\\\\

SIGNATURES:
DATE: 7/24/20

EXPIRES: 11,/30,/21

] REV\SEDREPDEERS‘&MOB\LE 7/24/20
0 ISSUED FOR PERMIT | 3/13/19
D ISSUED FOR REVIEW | 2/26/19
c ISSUED FOR REVIEW | 1/18/19
B ISSUED FOR REVIEW | 11/1/18
A ISSUED FOR REVIEW |10/19/18

REV. DESCRIPTION DATE

BAR (TYP. 1

PER SECTOR

#2 AWG THWN
GROUND WIRE TO

MASTER GROUND
BAR ON_ EQUIPMENT

I PLATFORM (TYP.

Z PER SECTOR

M

\

FROM WATER MAIN TO MASTER °
GROUND BAR
PROPOSED ROOF _
PENETRATION FOR UTILITY e MASTER _GROUND
CONDUITS AND CABLES BAR _MOUNTED TO
OO / ° EQUIPMENT
G ~ PLATFORM
O CIENA
PPC [
8 Y YY
:|/: ACCESS LADDER L
#2 AWG THWN GROUND EYGA GPS ANTENNA _
WIRE_FROM_GAMMA |
SECTOR _GROUND BAR TO i
MASTER GROUND BAR
ROOFTOP_JUNCTION
7 BOXES/OVPS
G G G G \ G
SpC |
BBU LB3 S
h dp. q ‘I’
= g
#2 AWG THWN GROUND WIRE
BHIA_SECTOR — FROM BETA SECTOR GROUND
AHLOA  AHFIG GIROUND BAR BAR TO MASTER GROUND BAR
| — —
N— 14”8 HANDRAIL
\ ] 1 v

i
N AEHC ACTIVE J N

ANTENNA

MASSIVE MIMO

US|

1 A}
\\_@ \  ANTENNA PIPE
MJUNT (TYP. OF 3)

(MNEQUIPMENT PLATFORM GROUNDING PLAN

E-5 JSCALE: 1/4” = 17-0"

T/ROOF

e

(2NSECTOR

®/

E-5 /SCALE: 1/4" = 1"—

FRAME GROUNDING PLAN
—

CH95063B
35S. WASHINGTON ST. RT

35 S. WASHINGTON ST, NAPERVILLE, IL 60540

Drawing Title;

GROUNDING PLAN &
NOTES

Project Number: Drawn by:  PA

Date: 8/21/18

Client Project Number- Checked by: MS

Dote:  8/23/18

Scale: Approved by:

Date:

Drawing Number

E-5

EXHIBIT C




A B C D F H J
GRADE o
z S ®
NS SOOI nflm = lMOb lel
R R ! 1
1400 OPUS PLACE, SUITE 700
DOWNERS GROVE, IL 60515
PHONE:
FAX:
z "
=
W KCS
PARALLEL HORIZONTAL CONDUCTORS VERTICAL STEEL SURFACE CORPORATION
PARALLEL THROUGH CONNECTION TYPE GR CABLE DOWN AT 45" TO VERTICAL CONSULTING ENGINEERS
FROST LINE OF HORIZONTAL CABLES STEEL SURFACE INCLUDING PIPE ILUNOIS DESIGN FIRM REGISTRATION NO.: 184.002139
_— _— 1125 REMINGTON RD., SCHAUMBURG, IL 60173
TYPE VS PHONE:  847-490-8200; FAX: 847-490-8225
TYPE www.kescorp.com
G 7! G G
#2 BARE TINNED SOLID OR
CADWELD \ THIS DRAWING IS COPYRIGHTED AND IS THE
\ LARGER GROUND RING PER NFPA SOLE PROPERTY OF KCS CORPORATION. IT
70, ARTICLE 250-66 IS PRODUCED FOR USE BY OWNER AT THE
NOTE: BELOW REFERENCED PROJECT ONLY.
A ATGER CONDUCTOR SHALL 8 REQURED = L O
AREAS HIGHLY PRONE TO LIGHTNING AND/ OR i HEREIN WITHOUT THE WRITTEN PERMISSION
AREAS WITH HIGHLY ACIDIC SOIL. HORIZONTAL STEEL SURFACE HORIZONTAL SPLICE THROUGH CABLE TO GROUND ROD OF KCS CORPORATION IS PROHIBITED.
TO FLAT STEEL SURFACE SPLICE OF HORIZONTAL THROUGH CABLE TO TOP
ANGLE TO GROUND ROD OR HORIZONTAL PIPE CABLES OF GROUND ROD
I SHALL NOT EXCEED 45 TYPE SS TYPE GT
GROUND ROD 5/87¢ x 8 —0" LONG MIN. W
CONTRACTOR SHALL VERIFY WITH OWNER \\\\\\\\\YESSI /////////
SPECIFICATION FOR MINIMUM SIZE OF M0 e,,m,,,%O/V 2
GROUND ROD TO BE INSTALLED. \\\\ Qoaoo" °e°,°( ////
NOTES: S @o‘,o ooo(% Z
SO Q=
1. GROUND RODS MAY BE: =57 1 Z=
—COPPER CLAD STEEL EOESEEMESH M. SETHIE""‘E
— SOLID COPPER — — o - oM —
2. GROUND RODS SHALL HAVE A MAX. SPACING TWICE THE LENGTH OF ROD ';;—‘7:, 0062-051290 5:‘75
3. SEE RESISTIVITY REPORT FOR VERIFICATION AS AVAILABLE TYPE XA TYPE TA 2 °o° °o° $
4. GROUND RODS INSTALLED WITHIN CLOSE PROXIMITY TO TOWER OR WHEN SOIL IS AT OR BELOW 4/0}\"% o.,"(,) \Q
2,000 OHM—CM, SHALL BE GALVANIZED TO PREVENT GALVANIC CORROSION OF TOWER (SEE NOTE: CADWELD "TYPES” SHOWN ABOVE ARE EXAMPLES. CONSULT WITH PROJECT MANAGER FOR SPECIFIC TYPES //// 4)" o0q 000 Q\ \\\\
ANSI/TIA—EIA—222-G) OF CADWELDS TO BE USED FOR THIS PROJECT. //// & qeeee \$ N
/MGROUNDING ROD (IF REQUIRED) SIAATURES:
E-6 /SCALE:N.TS. mCADWELD TYPES DATE: 3/13/19 EXPIRES: 11,/30/19

N #2 AWG FROM DESIGNATED SECTOR
GROUND BAR @ TOP OF TOWER
2 HOLE COPPER #6 AWG FROM ANTENNA CABLE
GROUND KIT

COMPRESSION TERMINAL GROUND BAR

STAINLESS STEEL
HARDWARE

GROUND BAR

1/2"X1 1/2" HEX BOLT

(2 \CROUNDING BAR CONNECTION

S
e
% NUT (TYP.)

FLAT WASHER (TYP.)

SECTION A—A

E-6 /JSCALE:N.T.S,

GROUND CABLE

EXPOSED BARE COPPER TO BE KEPT
TO ABSOLUTE MIN. NO ISULATION
ALLOWED WITHIN THE COMPRESSION
TERMINAL (TYP.)

LOCKWASHER (TYP.)

E-6 /SCALE:NT.S,

GROUND BAR PROVIDED

CADWELDTAB
TO CGB, EGB, BLDG.
STEEL OR EXIST.
LIGHTING GROUND

HARGER GROUNDING BAR
#GB114412G OR EQUAL
PROVIDE BY G.C.

(ANCOLLECTOR GROUND BAR (CGB)

E-6 /JSCALE:N.T.S,

0 ISSUED FOR PERMIT | 3/13/19
D ISSUED FOR REVIEW | 2/26/19
c ISSUED FOR REVIEW | 1/18/19
B ISSUED FOR REVIEW | 11/1/18
A ISSUED FOR REVIEW |10/19/18
REV. DESCRIPTION DATE
CH95063B

35S. WASHINGTON ST. RT

35 S. WASHINGTON ST, NAPERVILLE, IL 60540

Drawing Title;

GROUNDING DETAILS

Project Number: Drawn by:  PA

Date: 8/21/18

Client Project Number- Checked by: MS

Dote:  8/23/18

Scale: Approved by:

Date:

Drawing Number

E-6

EXHIBIT C




A | B |

F | G |

| | | J

DIVISION 1 — GENERAL REQUIREMENTS

PART 1 — GENERAL

1.1 INTENT

THESE SPECIFICATIONS AND CONSTRUCTION DRAWINGS
ACCOMPANYING THEM DESCRIBE THE WORK TO BE DONE
AND THE MATERIALS TO BE FURNISHED FOR
CONSTRUCTION.

THE DRAWINGS AND SPECIFICATIONS ARE INTENDED TO BE
FULLY EXPLANATORY AND SUPPLEMENTARY. HOWEVER,
SHOULD ANYTHING BE SHOWN, INDICATED OR SPECIFIED ON
ONE AND NOT THE OTHER, IT SHALL BE DONE THE SAME
AS IF SHOWN, INDICATED OR SPECIFIED IN BOTH.

THE INTENTION OF THE DOCUMENTS IS TO INCLUDE ALL
LABOR AND MATERIALS REASONABLY NECESSARY FOR THE
PROPER EXECUTION AND COMPLETION OF THE WORK AS
STIPULATED IN THE CONTRACT.

THE PURPOSE OF THE SPECIFICATIONS IS TO INTERPRET
THE INTENT OF THE DRAWINGS AND TO DESIGNATE THE
METHOD OF THE PROCEDURE, TYPE AND QUALITY OF
MATERIALS REQUIRED TO COMPLETE THE WORK.

MINOR DEVIATIONS FROM THE DESIGN LAYOUT ARE
ANTICIPATED AND SHALL BE CONSIDERED AS PART OF THE
WORK. NO CHANGES THAT ALTER THE CHARACTER OF THE
WORK WILL BE MADE OR PERMITTED BY THE OWNER
WITHOUT ISSUING A CHANGE ORDER.

1.2 CONFLICTS

THE CONTRACTOR SHALL BE RESPONSIBLE FOR
VERIFICATION OF ALL MEASUREMENTS AT THE SITE BEFORE
ORDERING ANY MATERIALS OR DOING ANY WORK. NO EXTRA
CHARGE OR COMPENSATION SHALL BE ALLOWED DUE TO
DIFFERENCE BETWEEN ACTUAL DIMENSIONS AND

DIMENSIONS INDICATED ON THE CONSTRUCTION DRAWINGS.
ANY SUCH DISCREPANCY IN DIMENSION WHICH MAY BE
FOUND SHALL BE SUBMITTED TO THE OWNER FOR
CONSIDERATION BEFORE THE CONTRACTOR PROCEEDS WITH
THE WORK IN THE AFFECTED AREAS.

THE BIDDER, IF AWARDED THE CONTRACT, WILL NOT BE
ALLOWED ANY EXTRA COMPENSATION BY REASON QOF ANY
MATTER OR THING CONCERNING WHICH SUCH BIDDER
MIGHT HAVE FULLY INFORMED THEMSELVES PRIOR TO THE
BIDDING.

NO PLEA OF IGNORANCE OF CONDITIONS THAT EXIST, OR
OF DIFFICULTIES OR CONDITIONS THAT MAY BE
ENCOUNTERED OR OF ANY OTHER RELEVANT MATTER
CONCERNING THE WORK TO BE PERFORMED IN THE
EXECUTION OF THE WORK WILL BE ACCEPTED AS AN
EXCUSE FOR ANY FAILURE OR OMISSION ON THE PART OF
THE CONTRACTOR TO FULFILL EVERY DETAIL OF ALL THE
REQUIREMENTS OF THE CONTRACT DOCUMENTS GOVERNING
THE WORK.

1.3 CONTRACTS AND WARRANTIES

CONTRACTOR IS RESPONSIBLE FOR APPLICATION AND
PAYMENT OF CONTRACTOR LICENSES AND BONDS.

SEE MASTER CONSTRUCTION SERVICES AGREEMENT FOR
ADD’L DETAILS.

1.4 STORAGE

ALL MATERIALS MUST BE STORED IN A LEVEL AND DRY
FASHION AND IN A MANNER THAT DOES NOT NECESSARILY
OBSTRUCT THE FLOW OF OTHER WORK. ANY STORAGE
METHOD MUST MEET ALL RECOMMENDATIONS OF THE
ASSOCIATED MANUFACTURER.

1.5 CLEAN UP

THE CONTRACTORS SHALL AT ALL TIMES KEEP THE SITE
FREE FROM ACCUMULATION OF WASTE MATERIALS OR
RUBBISH CAUSED BY THEIR EMPLOYEES AT WORK AND AT
THE COMPLETION OF THE WORK, THEY SHALL REMOVE ALL
RUBBISH FROM AND ABOUT THE BUILDING AREA, INCLUDING
ALL THEIR TOOLS, SCAFFOLDING AND SURPLUS MATERIALS
AND SHALL LEAVE THEIR WORK CLEAN AND READY FOR
USE.

EXTERIOR: VISUALLY INSPECT EXTERIOR SURFACES AND
REMOVE ALL TRACES OF SOIL, WASTE MATERIALS, SMUDGES
AND OTHER FOREIGN MATTER.

1. REMOVE ALL TRACES OF SPLASHED MATERIALS FROM
ADJACENT SURFACES.

2. IF NECESSARY TO ACHIEVE A UNIFORM DEGREE OF
CLEANLINESS, HOSE DOWN THE EXTERIOR OF THE
STRUCTURE.

INTERIOR:

VISUALLY INSPECT INTERIOR SURFACE AND REMOVE ALL
TRACES OF SOIL, WASTE MATERIALS, SMUDGES AND OTHER
FOREIGN MATTER FROM WALLS/FLOOR/CEILING.

1. REMOVE ALL TRACES OF SPLASHED MATERIAL FROM
ADJACENT SURFACES.

2. REMOVE PAINT DROPPINGS, SPOTS, STAINS AND DIRT
FROM FINISHED SURFACES.

1.6 CHANGE ORDER PROCEDURE

CHANGE ORDERS MAY BE INITIATED BY THE OWNER
AND/OR THE CONTRACTOR INVOLVED. THE CONTRACTOR,
UPON VERBAL REQUEST FROM THE OWNER SHALL PREPARE
A WRITTEN PROPOSAL DESCRIBING THE CHANGE IN WORK
OR MATERIALS AND ANY CHANGES IN THE CONTRACT
AMOUNT AND PRESENT TO THE OWNER WITHIN 72 HRS
FOR APPROVAL. SUBMIT REQUESTS FOR SUBSTITUTIONS IN
THE FORM AND IN ACCORDANCE WITH PROCEDURES
REQUIRED FOR CHANGE ORDER PROPOSALS. ANY CHANGES
IN SCOPE OF WORK OR MATERIALS WHICH ARE PERFORMED
BY THE CONTRACTOR WITHOUT A WRITTEN CHANGE ORDER
AS DESCRIBED AND APPROVED BY THE OWNER SHALL
PLACE FULL RESPONSIBILITY OF THESE ACTIONS ON THE
CONTRACTOR.

1.7 RELATED DOCUMENTS AND COORDINATION

GENERAL NOTES, CIVIL, STRUCTURAL, ELECTRICAL AND
ANTENNA DRAWINGS ARE INTERRELATED. IN PERFORMANCE
OF THE WORK; THE CONTRACTOR MUST REFER TO ALL
DRAWINGS. ALL COORDINATION TO BE THE RESPONSIBILITY
OF THE CONTRACTOR.

1.8 SHOP DRAWINGS

A. CONTRACTOR SHALL SUBMIT SHOP DRAWINGS AS
REQUIRED AND LISTED IN THESE SPECIFICATIONS TO
THE OWNER FOR APPROVAL.

B. ALL SHOP DRAWINGS SHALL BE REVIEWED, CHECKED
AND CORRECTED BY CONTRACTOR PRIOR TO SUBMITTAL
TO THE OWNER.

1.9 PRODUCTS AND SUBSTITUTIONS

A. SUBMIT 3 COPIES OF EACH REQUEST FOR
SUBSTITUTION. IN EACH REQUEST IDENTIFY THE
PRODUCT OR FABRICATION OR INSTALLATION METHOD
TO BE REPLACED BY THE SUBSTITUTION. INCLUDE
RELATED SPECIFICATION SECTION AND DRAWING
NUMBERS AND COMPLETE DOCUMENTATION SHOWING
COMPLIANCE WITH THE REQUIREMENTS FOR
SUBSTITUTIONS.

B. SUBMIT ALL NECESSARY PRODUCT DATA AND CUT
SHEETS WHICH PROPERLY INDICATE AND DESCRIBE THE
ITEMS, PRODUCTS AND MATERIALS BEING INSTALLED.
THE CONTRACTOR SHALL, IF DEEMED NECESSARY BY
THE OWNER SUBMIT ACTUAL SAMPLES TO THE OWNER
FOR APPROVAL IN LIEU OF CUT SHEETS.

1.10 QUALITY ASSURANCE

ALL WORK SHALL BE IN ACCORDANCE WITH APPLICABLE
LOCAL, STATE AND FEDERAL REGULATIONS. THESE SHALL
INCLUDE BUT NOT BE LIMITED TO THE LATEST VERSION OF
THE FOLLOWING:

ANSI/EIA — 222 — G

INTERNATIONAL BUILDING CODE: 2012 IBC

ELECTRICAL CODE: 2014 NEC

UNDERWRITER LABORATORIES APPROVED ELECTRICAL

PRODUCTS

AMERICAN INSTITUTE OF STEEL CONSTRUCTION

SPECIFICATIONS (AISC)

LIFE SAFETY CODE NFPA — 101-2012

1.11 ADMINISTRATION

A. BEFORE THE COMMENCEMENT OF ANY WORK, THE
CONTRACTOR WILL ASSIGN A PROJECT MANAGER WHO
WILL ACT AS A SINGLE POINT OF CONTACT FOR ALL
PERSONNEL INVOLVED IN THIS PROJECT. THIS PROJECT
MANAGER WILL DEVELOP A MASTER SCHEDULE FOR THE
PROJECT WHICH WILL BE SUBMITTED TO THE OWNER
PRIOR TO THE COMMENCEMENT OF ANY WORK.

B. SUBMIT A BAR TYPE PROGRESS CHART NOT MORE
THAN 3 DAYS AFTER THE DATE ESTABLISHED FOR
COMMENCEMENT OF THE WORK ON THE SCHEDULE,
INDICATING A TIME BAR FOR EACH MAJOR CATEGORY
OR UNIT OF WORK TO BE PERFORMED AT SITE,
PROPERLY SEQUENCED AND COORDINATED WITH OTHER
ELEMENTS OF WORK AND SHOWING COMPLETION OF
THE WORK SUFFICIENTLY IN ADVANCE OF THE DATE
ESTABLISHED FOR SUBSTANTIAL COMPLETION OF THE
WORK.

C. PRIOR TO COMMENCING CONSTRUCTION, THE OWNER
SHALL SCHEDULE AN ON-SITE MEETING WITH ALL
MAJOR PARTIES. THIS WOULD INCLUDE (THOUGH NOT
LIMITED TO) THE OWNER, PROJECT MANAGER,
CONTRACTOR, LAND OWNER REPRESENTATIVE, LOCAL
TELEPHONE COMPANY, TOWER ERECTION FOREMAN (IF
SUBCONTRACTED).

D. CONTRACTOR SHALL BE EQUIPPED WITH SOME MEANS
OF CONSTANT COMMUNICATIONS, SUCH AS A MOBILE
PHONE OR A BEEPER. THIS EQUIPMENT WILL NOT BE
SUPPLIED BY THE OWNER, NOR WILL WIRELESS
SERVICE BE ARRANGED.

E. DURING CONSTRUCTION, CONTRACTOR MUST ENSURE
THAT EMPLOYEES AND SUBCONTRACTORS WEAR HARD
HATS AT ALL TIMES. CONTRACTOR WILL COMPLY WITH
ALL  SAFETY REQUIREMENTS IN THEIR AGREEMENT.

F. PROVIDE WRITTEN DAILY UPDATES ON SITE PROGRESS
TO THE OWNER.

G. COMPLETE INVENTORY OF CONSTRUCTION MATERIALS
AND EQUIPMENT IS REQUIRED PRIOR TO START OF
CONSTRUCTION.

H. NOTIFY THE OWNER / PROJECT MANAGER IN WRITING
NO LESS THAN 48 HOURS IN ADVANCE OF CONCRETE
POURS, TOWER ERECTIONS, AND EQUIPMENT CABINET
PLACEMENTS.

1.12 INSURANCE AND BONDS

A. CONTRACTOR SHALL AT THEIR OWN EXPENSE CARRY
AND MAINTAIN FOR THE DURATION OF THE PROJECT
ALL INSURANCE AS REQUIRED AND LISTED AND SHALL
NOT COMMENCE WITH THEIR WORK UNTIL THEY HAVE
PRESENTED AN ORIGINAL CERTIFICATE OF INSURANCE
STATING ALL COVERAGES TO THE QOWNER. REFER TO
THE MASTER AGREEMENT FOR REQUIRED INSURANCE
LIMITS.

B. THE OWNER SHALL BE NAMED AS AN ADDITIONAL
INSURED ON ALL POLICIES.

C. CONTRACTOR MUST PROVIDE PROOF OF INSURANCE.

DIVISION 15 — SPECIAL CONSTRUCTION

13100 TOWER & ANTENNA INSTALLATION

PART 1 — GENERAL

1.1 WORK INCLUDED

A. INSTALL ANTENNAE AS INDICATED ON DRAWINGS AND
OWNER SPECIFICATIONS.

B. INSTALL GALVANIZED STEEL ANTENNA MOUNTS AS
INDICATED ON DRAWINGS.

C. SUPPLY AND INSTALL ONE ISOLATED GROUND BAR
AT EQUIPMENT CABINET.

D. SUPPLY AND INSTALL GROUNDING STRAP KITS WITH
LONG BARREL COMPRESSION LUGS (SIM. TO
ANDREW-223700TBD OR APPROVED EQUAL) ATOP
TOWER BASE BEFORE ENTERING THE EQUIPMENT.
GROUNDING STRAPS TO BE CONNECTED TO INSULATED
GROUND BAR.

E. ASSIST OWNER TECHNICIANS IN PERFORMING SWEEP
TEST OF INSTALLED COAX.

1.2 REQUIREMENTS OF REGULATORY AGENCIES

A. FURNISH U.L. LISTED EQUIPMENT WHERE SUCH LABEL
IS AVAILABLE, INSTALL IN CONFORMANCE WITH U.L.
STANDARDS WHERE APPLICABLE.

B. INSTALL ANTENNA, ANTENNA CABLES, GROUNDING
SYSTEM IN ACCORDANCE WITH DRAWINGS AND
SPECIFICATION IN EFFECT AT PROJECT LOCATION AND
RECOMMENDATIONS OF STATE AND LOCAL BUILDING
CODES, SPECIAL CODES HAVING JURISDICTION OVER
SPECIFIC PORTIONS OF WORK. THIS INCLUDES BUT IS
NOT LIMITED TO THE FOLLOWING:

1.3 APPLICABLE STANDARDS

A. EIA — ELECTRONIC INDUSTRIES ASSOCIATION EIA/TIA—
222 — G STRUCTURAL STANDARDS FOR STEEL
ANTENNA TOWERS AND ANTENNA SUPPORTING
STRUCTURES.

B. FAA — FEDERAL AVIATION ADMINISTRATION ADVISORY

CIRCULAR AC 70/7460—IH, OBSTRUCTION MARKING AND
LIGHTING.

C. FCC — FEDERAL COMMUNICATIONS COMMISSION RULES
AND REGULATIONS FORM 715, OBSTRUCTION MARKING
AND LIGHTING SPECIFICATIONS FOR ANTENNA
STRUCTURES AND FORM 715A, HIGH INTENSITY
OBSTRUCTION LIGHTING SPECIFICATIONS FOR ANTENNA
STRUCTURES.

D. AISC — AMERICAN INSTITUTE OF STEEL CONSTRUCTION
SPECIFICATION FOR STRUCTURAL JOINTS USING ASTM
A325 OR A490 BOLTS.

E. NATIONAL ELECTRIC CODE, 2014 — ON TOWER
LIGHTING KITS.

F. UL — UNDERWRITER'S LABORATORIES APPROVED
ELECTRICAL PRODUCTS.

G. IN ALL CASES, PART 77 OR THE FAA RULES AND
PARTS 17 AND 22 OF THE FCC RULES ARE
APPLICABLE AND IN THE EVENT OF CONFLICT,
SUPERSEDE ANY OTHER STANDARDS OR
SPECIFICATIONS.

H. LIFE SAFETY CODE NFPA — 101-1997.

DIVISION 16 — GENERAL ELECTRIC

GENERAL ELECTRICAL PROVISION

1. SUBMITTAL OF BID INDICATES CONTRACTOR IS COGNIZANT OF
ALL JOB SITE CONDITIONS AND WORK TO BE PERFORMED
UNDER THIS CONTRACT.

2. CONTRACTOR SHALL PERFORM ALL VERIFICATION OBSERVATION
TEST, AND EXAMINATION WORK PRIOR TO THE ORDERING OF
THE ELECTRICAL EQUIPMENT AND THE ACTUAL CONSTRUCTION.
CONTRACTOR SHALL ISSUE A WRITTEN NOTICE OF ALL
FINDINGS TO THE ARCHITECT LISTING ALL MALFUNCTIONS,
FAULTY EQUIPMENT AND DISCREPANCIES.

3. HEIGHTS SHALL BE VERIFIED WITH OWNER PRIOR TO
INSTALLATION.

4. THESE PLANS ARE DIAGRAMMATIC ONLY, FOLLOW AS CLOSELY
AS POSSIBLE.

5. ELECTRICAL SERVICE SHALL BE 120/240 VAC SINGLE PHASE
3 WIRE 200 AMP SERVICE

6. EACH CONDUCTOR OF EVERY SYSTEM SHALL BE
PERMANENTLY TAGGED IN EACH PANEL BOARD, PULL BOX,
J—BOX, SWITCH BOX, ETC., IN COMPLIANCE WITH
OCCUPATIONAL SAFETY AND HEALTH ACT (O.S.H.A.).

7. CONTRACTOR SHALL PROVIDE ALL LABOR, MATERIALS,
INSURANCE, EQUIPMENT, INSTALLATION, CONSTRUCTION TOOLS,
TRANSPORTATION, ETC., FOR A COMPLETE AND PROPERLY
OPERATIVE SYSTEM ENERGIZED THROUGHOUT AND AS
INDICATED ON DRAWINGS, AS SPECIFIED HEREIN AND/OR AS
OTHERWISE REQUIRED.

8. ALL MATERIALS AND EQUIPMENT SHALL BE NEW AND IN
PERFECT CONDITION WHEN INSTALLED AND SHALL BE OF THE
BEST GRADE AND OF THE SAME MANUFACTURER
THROUGHOUT FOR EACH CLASS OR GROUP OF EQUIPMENT.
MATERIALS SHALL BE LISTED "J” WHERE SUBJECT TO SUCH
APPROVAL. MATERIALS SHALL MEET WITH APPROVAL OF THE
DIVISION OF INDUSTRIAL SAFETY AND ALL GOVERNING BODIES
HAVING JURISDICTION. MATERIALS SHALL BE MANUFACTURED
IN ACCORDANCE WITH APPLICABLE STANDARDS ESTABLISHED
BY ANSI, NEMA AND NBFU.

9. ALL CONDUIT INSTALLED SHALL BE SURFACE MOUNTED OR
DIRECT BURIAL UNLESS OTHERWISE NOTED.

10. CONTRACTOR SHALL CARRY OUT THEIR WORK IN ACCORDANCE
WITH ALL GOVERNING STATE,COUNTY AND LOCAL CODES AND
O0.S.HA.

11. CONTRACTOR SHALL SECURE ALL NECESSARY BUILDING
PERMITS AND PAY ALL REQUIRED FEES.

12. COMPLETE JOB SHALL BE GUARANTEED FOR A PERIOD OF
ONE (1) YEAR AFTER THE DATE OF JOB ACCEPTANCE BY
OWNER. ANY WORK, MATERIAL OR EQUIPMENT FOUND TO BE
FAULTY DURING THAT PERIOD SHALL BE CORRECTED AT
ONCE, UPON WRITTEN NOTIFICATION, AT THE EXPENSE OF
THE CONTRACTOR.

13. ALL CONDUIT ONLY SHALL HAVE A PULL WIRE OR ROPE.
14. PROVIDE PROJECT MANAGER WITH ONE SET OF COMPLETE
ELECTRICAL "AS INSTALLED” DRAWINGS AT THE COMPLETION

OF THE JOB, SHOWING ACTUAL DIMENSIONS, ROUTINGS AND
CIRCUITS.

‘I - -Mobile~

1400 OPUS PLACE, SUITE 700
DOWNERS GROVE, IL 60515
PHONE:
FAX:

KCS

CORPORATION
COMSULTIMG ENGINEERS
ILLINOIS DESIGN FIRM REGISTRATION NO.: 184.002139
1125 REMINGTON RD., SCHAUMBURG, IL 60173
PHONE: 847-490-8200; FAX: 847-490-8225
www.kescorp.com

THIS DRAWING IS COPYRIGHTED AND IS THE
SOLE PROPERTY OF KCS CORPORATION. IT
IS PRODUCED FOR USE BY OWNER AT THE
BELOW REFERENCED PROJECT ONLY.
REPRODUCTION AND OTHER USE OF THIS
DRAWING OR THE INFORMATION CONTAINED
HEREIN WITHOUT THE WRITTEN PERMISSION
OF KCS CORPORATION IS PROHIBITED.

SNROFE2/ 7,

°
o

N K %04

2
Iy, /?},- LN

SIGNATURES:
DATE: 3/13/19

EXPIRES: 11,/30/19

0 ISSUED FOR PERMIT | 3/13/19
D ISSUED FOR REVIEW | 2/26/19
c ISSUED FOR REVIEW | 1/18/19
B ISSUED FOR REVIEW | 11/1/18
A ISSUED FOR REVIEW |10/19/18
REV. DESCRIPTION DATE
CH95063B

35S. WASHINGTON ST. RT

35 S. WASHINGTON ST, NAPERVILLE, IL 60540

Drawing Title;

NOTES

Project Number: Drawn by:  PA

Date: 8/21/18

Client Project Number- Checked by: MS

Dote:  8/23/18

Scale: Approved by:

Date:

Drawing Number

N-1

EXHIBIT C




| D | E

F | G |

| | | J

15. ALL BROCHURES, OPERATING MANUALS, CATALOGS, SHOP DRAWINGS,
ETC., SHALL BE TURNED OVER TO THE OWNER AT JOB COMPLETION.

16. USE T-TAP CONNECTIONS ON ALL MULTI- CIRCUITS WITH COMMON
NEUTRAL CONDUCTOR FOR LIGHTING FIXTURES.

17. ALL CONDUCTORS SHALL BE COPPER.

18. ALL CIRCUIT BREAKERS, FUSES AND ELECTRICAL EQUIPMENT SHALL
HAVE AN INTERRUPTING SHORT CIRCUIT CURRENT TO WHICH THEY
MAY BE SUBJECTED, AND A MINIMUM OF 10,000 A.LC.

19. THE ENTIRE ELECTRICAL INSTALLATION SHALL BE GROUNDED AS
REQUIRED BY ALL APPLICABLE CODES.

20. PATCH, REPAIR AND PAINT ANY AREA THAT HAS BEEN DAMAGED IN
THE COURSE OF THE ELECTRICAL WORK.

21. N/A

22. WIRE AND CABLE CONDUCTORS SHALL BE COPPER #12 AWG
MINIMUM UNLESS SPECIFICALLY NOTED OTHERWISE ON DRAWINGS.

23. GROUNDING CONDUCTORS SHALL BE SOLID TINNED COPPER UNLESS
OTHERWISE NOTED.

24, METER SOCKET AMPERES, VOLTAGE, NUMBER OF PHASES SHALL BE
AS NOTED ON THE DRAWINGS, MANUFACTURED BY "SQUARE D
COMPANY”, OR APPROVED EQUAL.

25. ALL MATERIALS SHALL BE U.L. LISTED.
26. CONDUIT

A. RIGID CONDUIT SHALL BE U.L. LABEL GALVANIZED ZINC COATED
WITH ZINC INTERIOR AND SHALL BE USED WHEN INSTALLED IN
OR UNDER CONCRETE SLABS IN CONTACT WITH THE EARTH,
UNDER PUBLIC ROADWAYS, IN MASONRY WALLS OR EXPOSED ON
BUILDING EXTERIOR. RIGID CONDUIT IN CONTACT WITH EARTH
SHALL BE 1/2 LAPPED WRAPPED WITH HUNTS WRAP PROCESS
NO. 3

B. ELECTRICAL METALLIC TUBING SHALL HAVE U.L. LABEL, FITTING
SHALL BE GLAND RING COMPRESSION TYPE. EMT SHALL BE
USED ONLY FOR INTERIOR RUNS.

C. FLEXIBLE METALLIC CONDUIT SHALL HAVE U.L. LISTED LABEL
AND MAY BE USED WHERE PERMITTED BY CODE. FITTINGS
SHALL BE "JAKE" OR "SQUEEZE” TYPE, SEAL TIGHT FLEXIBLE
CONDUIT. ALL CONDUIT SHALL HAVE FULL SIZE EQUIPMENT
GROUND WIRE.

D.  UNDERGROUND CONDUITS SHALL BE SCHEDULE 40 PVC UNLESS
NOTED OTHERWISE. USE SCHEDULE 80 PVC UNDER ROADS. USE
LONG—SWEEP RIGID GALVANIZED STEEL (RGS) FOR ELBOWS. USE
RGS FOR RISERS TO EQUIPMENT. MANUFACTURED BENDS SHALL
HAVE A MINIMUM RADIUS OF 36" FOR CONDUIT.

E. PARALLEL UNDERGROUND CONDUIT SHALL BE PVC SCHEDULE 40
(UNLESS NOTED OTHERWISE) AT A MINIMUM DEPTH OF 42"
BELOW GRADE— STACKED UNDERGROUND CONDUIT SHALL BE
PVC SCHEDULE 40 (UNLESS NOTED OTHERWISE) AT A MINIMUM
DEPTH OF 42" BELOW GRADE.

F.  ABOVE GROUND CONDUIT SHALL BE RGS (UNLESS NOTED
OTHERWISE).

27. ALL ELECTRICAL EQUIPMENT SHALL BE LABELED WITH
PERMANENT ENGRAVED PLASTIC LABELS.

28. COORDINATE THE ELECTRICAL SERVICE WITH THE UTILITY COMPANY,
AND PROVIDE DAILY UPDATES TO PM UNTIL FINAL ELECTRICAL
SERVICE IS EFFECTED.

29. UPON COMPLETION OF WORK, CONDUCT CONTINUITY, SHORT CIRCUIT,
AND FALL OF POTENTIAL GROUND TESTS FOR APPROVAL. SUBMIT
TEST REPORTS TO PROJECT MANAGER. CLEAN PREMISES OF ALL
DEBRIS RESULTING FROM WORK AND LEAVE WORK IN A COMPLETE
AND UNDAMAGED CONDITION.

30. CONTRACTOR TO COORDINATE WITH UTILITY COMPANY FOR
CONNECTION OF TEMPORARY AND PERMANENT POWER TO THE SITE.
THE TEMPORARY POWER AND ALL HOOKUP COSTS TO BE PAID BY
CONTRACTOR.

GROUNDING STANDARDS

1. DEFINITIONS
AGB ANTENNA GROUND BAR

AWG AMERICAN WIRE GAUGE.

CAD WELDING: AN EXOTHERMIC WELDING PROCESS WHICH CREATES
POSITIVE CONTACT OF POSITIVE CONTACT OF GROUNDING
CONDUCTORS

EMT ELECTRICAL METAL TUBING (LIGHT GAUGE METAL CONDUIT)

RGS RIGID GALVANIZED STEELCONDUIT, SCH 40 OR HIGHER

PVC POLY VINYL CHLORIDE CONDUIT

MGB MASTER GROUND BAR

RFI RADIO FREQUENCY INTERFERENCE

THW

LETTER TYPE DESIGNATION FOR CONDUCTOR INSULATION THAT IS A
MOISTURE AND HEAT RESISTANT THERMOPLASTIC WITH A MAXIMUM
OPERATING TEMPERATURE OF 75 DEGREES CELSIUS OR 167
DEGREES FAHRENHEIT.

T/I TENANT IMPROVEMENT

2.

2.1.

2.2.

3.

3.1,

3.2

BACKGROUND

AREAS OF CONCERN: WHEN DESIGNING A GROUNDING SYSTEM
FOR A MOBILE RADIO FACILITY THERE ARE FOUR INTERRELATED
AREAS OF CONCERN. THE BASIC OBJECTIVE FOR EACH IS:

A, LIGHTNING PROTECTION — TO MAINTAIN ALL EQUIPMENT AT THE
SAME POTENTIAL DURING A LIGHTNING IMPULSE.

B. RFI FOR NOISE INDUCTION CONTROL — TO ESTABLISH THE
LOWEST POSSIBLE IMPEDANCE AMONG ALL EQUIPMENT.

C. ELECTROSTATIC CONTROL — TO REDUCE ELECTROSTATIC
DISCHARGE PROBLEMS.

D. PERSONNEL SAFETY — TO MAINTAIN A MINIMUM VOLTAGE
DIFFERENCE BETWEEN ANY TWO METALLIC OBJECTS WHICH
PERSONNEL MIGHT CONTACT SIMULTANEOUSLY.

A/C GROUNDING:

IN THIS GROUNDING SYSTEM THE A/C SERVICE GROUND SHALL
BE KEPT ISOLATED FROM THE EQUIPMENT FRAME WORK AND
LIGHTNING PROTECTION GROUND SYSTEMS EXCEPT FOR ONE THIS
WOULD TYPICALLY BE CONNECTING THE A/C SERVICE GROUND AT
THE COMMERCIAL POWER RISER POLE DISCONNECT/METER BASE
TO THE EXTERNAL GROUND RING. ALL GROUNDING CONNECTIONS
INSIDE OF CABINETS SHALL BE SCRAPED TO BARE METAL AND
COATED WITH NOALOX.

LIGHTNING CONSIDERATIONS:

LIGHTNING DAMAGE OCCURS FROM EITHER INDUCTION OR FROM
AN ACTUAL DIRECT STRIKE TO THE BUILDING, USUALLY TAKEN
THROUGH THE TOWER AND/OR ANTENNAS. STRIKES TO OTHER
NEARBY OBJECTS INDUCE HIGH ENERGY INTO POWER OR
TELEPHONE CABLES ENTERING THE BUILDING. THIS TYPE OF
EFFECT HISTORICALLY CAUSES MOST OF THE DAMAGE TO THE
BUILDING AND ITS CONTENTS.

STATION GROUNDING SYSTEM
MATERIALS:

A. #2 AWG, BARE SOLID TINNED COPPER WIRE, FOR ALL EXTERIOR
CONDUCTORS AND TOWER GROUND BAR CONDUCTORS OR AS
OTHERWISE SPECIFIED. GROUNDS TO THE LNAS SHALL BE NO. 6
STANDARD GREEN INSULATED JUMPERS. THE GROUND WIRE TO
THE MGB SHALL BE GREEN JACKETED STRANDED #2 TINNED
WIRE BURNDY CONNECTED TO THE BUSS BAR AND CONNECTED
TO THE GROUND RING ON A GROUND ROD.

B. #2 AWG, INSULATED STRANDED COPPER CABLE IS ACCEPTABLE
FOR INTERIOR GROUND BAR CONDUCTORS ON TENANT
IMPROVEMENT SITES.

C. 5/8" ¢X 10" GROUND RODS OF SOLID COPPER, STAINLESS
STEEL OR COPPER CLAD HIGH STRENGTH STEEL.

D. ABOVE GRADE CONNECTIONS SHALL BE BURNDY HYGROUND
COMPRESSION. BELOW GRADE CONNECTIONS SHALL BE CAD
WELD OR OTHER APPROVED EXOTHERMIC WELDING SYSTEM
FOR BONDING AS SPECIFIED.

E. XIT OR ADVANCED GROUNDING ELECTRODE (AGE), ALL CHEMICAL
GROUND RODS SHALL BE UL APPROVED.

F. SOLID COPPER PLATES OF MINIMUM 3'X3'X1/4" SIZE AS
SPECIFIED.

G.  NOALOX OR APPROVED EQUAL CONDUCTIVE MEDIUM MATERIAL
SHALL BE USED IN ALL MECHANICAL CONNECTIONS.

H. #6 AWG STRANDED INSULATED (GREEN) FOR ALL INTERNAL
EQUIPMENT GROUNDING.

I MECHANICAL FASTENERS (l.E., DOUBLE LUGS, SPLIT BOLTS
PARALLEL CONNECTORS) SHALL BE BRONZE, BRASS, COPPER
OR STAINLESS STEEL AND HAVE NOALOX BETWEEN CONDUCTOR
AND CONNECTION.

J. BOLTS, NUTS AND SCREWS USED TO FASTEN MECHANICAL
CONNECTORS SHALL BE STAINLESS STEEL WITH STAR TYPE
STAINLESS STEEL LOCK WASHERS.

K. ALL LUG TUBE FASTENERS SHALL PROVIDE TWO HOLES TO
ALLOW A DOUBLE BOLT CONNECTION.

MASTER GROUND BAR (MGB):

THE PURPOSE OF THE MASTER GROUND BAR IS TO GROUND THE
BTS AND ANY OTHER METALLIC OBJECTS AROUND THE BTS. IF AN
MGB IS NOT PROVIDED WITH THE BTS, THE MGB SHALL BE AS
FOLLOWS:

THE MGB IS A COPPER BAR MEASURING 4"W X 24"L X 1/4”

3.5

3.4
3.5

3.6

3.7

LOCATED AS CLOSE TO THE BTS AS POSSIBLE. THE MGB SHALL
HAVE A MINIMUM NUMBER OF 28 EACH 3/8" HOLES. GROUND BAR
SHALL BE SUPPORTED BY MOUNTING BRACKETS WITH INSULATOR
STANDOFFS. (2) #2 TINNED SHALL BE MECHANICALLY ATTACHED ((2)
HOLE COMPRESSION LUG 3/8” HOLES, 1” CENTER TO CENTER
SPACING) TO THE MGB AND DOWN LEADS THEN TAKEN THROUGH
CONDUIT TO THE GROUND RING. THIS CONDUCTOR SHALL BE KEPT
SEPARATE AND ISOLATED UNTIL TERMINATING AT THE MAIN
GROUNDING POINT, (I.E. EXTERIOR GROUND RING OR BUILDING
STEEL).

ANTENNA GROUND BAR (AGB):

THE PURPOSE OF THE ANTENNA GROUND BAR IS PRIMARILY FOR
LIGHTNING PROTECTION. COAXIAL CABLE IS USUALLY THE ONLY
ITEM GROUNDED TO THIS BAR. HOWEVER IT IS ACCEPTABLE TO
BOND EXTERIOR; CABLE TRAY, WAVE GUIDE PORTS AND
CANTILEVERED WAVE GUIDE BRIDGES TO THE AGB.

THE AGB IS A COPPER BAR MEASURING 4"W X 24"L X 1/4” ON
WHICH THE COAXIAL CABLE FROM THE ANTENNAS ARE PRIMARILY
GROUNDED. THERE SHALL BE TWO AGBS, ONE LOCATED AT THE
TOP OF THE TOWER AT THE START OF THE VERTICAL RUN OF
COAX, THE OTHER AT THE BOTTOM OF THE VERTICAL RUN OF
COAX BEFORE IT MAKES ITS BEND. (IF THE TOWER IS OVER 200
THERE SHALL BE A THIRD AGB LOCATED AT THE MIDDLE OF THE
TOWER). THE AGB SHALL HAVE A MINIMUM OF 28 EACH 3/8"
HOLES. GROUND BARS SHALL BE SUPPORTED BY MOUNTING
BRACKETS WITH INSULATOR STANDOFFS. USE #2 AWG SOLID
TINNED WIRE W/ 2—HOLE SHORT BARREL COMPRESSION LUGS
3/8” HOLES, 1" CENTER TO CENTER SPACING). THIS CONDUCTOR
SHALL BE KEPT SEPARATE AND ISOLATED UNTIL TERMINATING AT
THE MAIN GROUNDING POINT (I.E., EXTERIOR GROUND RING, OR
BUILDING STEEL.)

SURGE ARRESTOR GROUND BAR: N/A
GROUND ROD AND GROUND RING PLACEMENT:

THE OUTSIDE GROUND RING SHALL BE PLACED AROUND THE BTS AT
A DISTANCE OF TWO (2) FEET FROM THE BTS AT A DEPTH OF
3’—6" OR 6” BELOW THE FROST LINE, WHICHEVER IS DEEPER. RODS
SHALL BE DRIVEN TO A DEPTH SUCH THAT THE TOP OF THE RODS
IS AT THE LEVEL OF THE GROUND RING CONDUCTOR. THE RODS
SHALL BE PLACED ALONG THE RING AT THE FOLLOWING LOCATIONS:

A. BELOW THE AREA OF THE INTERNAL MASTER GROUND BAR
(MGB) FOR CONNECTION TO THE MGB.

B. NEAR THE CORNERS OF THE BTS.

C. AS REQUIRED TO ACHIEVE A MAXIMUM SPACING OF EIGHT (8)
FEET BETWEEN GROUND RODS ALONG THE RING PERIMETER.

D. AS REQUIRED ALONG THE RING PERIMETER TO ACHIEVE 5 OHMS
OR LESS RESISTANCE WHEN TESTED.

E. TWO RODS LOCATED ON OPPOSITE SIDES AT EACH TOWER LEG
OR MONOPOLE.

F.  ONE ROD LOCATED BENEATH EACH END OF THE WAVE GUIDE
BRIDGE OR CABLE TRAY.

G. ONE ROD LOCATED ADJACENT TO THE STANDBY GENERATOR,
AND IF SEPARATED BY MORE THAN EIGHT (8) FEET, ONE
LOCATED ADJACENT TO THE FUEL TANK.

H. ONE ROD LOCATED AT THE BASE OF THE TOWER FOR THE AGB.
TOWER GROUNDING (IF REQUIRED):

ALL MONOPOLES SHALL HAVE TWO GROUND RODS (MINIMUM). ALL
OTHER TOWERS SHALL HAVE TWO GROUND RODS PLACED AT THE
BASE OF EACH TOWER LEG. EACH MONOPOLE OR TOWER LEG SHALL
BE BONDED TO THE SYSTEM VIA TWO #2 BARE TINNED SOLID
COPPER CONDUCTORS. BURNDY CONNECT THE CONDUCTORS TO
ONLY STRUCTURAL BASE PLATES OR LUGS OR EARS AS MAY BE
PROVIDED. NO BURNDY CONNECTIONS SHALL BE MADE TO THE
VERTICAL WALLS OF THE STRUCTURE. NEVER GROUND TO HOLLOW
LEG MEMBERS.

ANTENNA GROUNDING:

EACH ANTENNA COAXIAL CABLE SHALL TYPICALLY BE GROUNDED AT
THREE POINTS USING A HARD—-SHELL COAXIAL CABLE KIT FROM THE
MANUFACTURER OF THE ANTENNA CABLE. A TYPICAL INSTALLATION
SHALL BE AS FOLLOWS:

A. THE FIRST GROUND CONNECTION SHALL OCCUR AS CLOSE TO
THE ANTENNA AS POSSIBLE, BELOW THE FIRST POINT THE COAX
CABLE BEGINS TO RUN VERTICAL DOWN THE TOWER. THIS
GROUND SHALL TERMINATE DIRECT TO THE TOP AGB. ON A T/I,
GROUND TO THE AGB AT THE ANTENNA MOUNTS.

B. THE SECOND GROUND SHALL BE MADE AT THE BOTTOM OF THE
VERTICAL RUN OF THE COAXIAL CABLE AS IT TURNS OUT AWAY
FROM THE TOWER TOWARDS THE BTS. THIS GROUND SHALL BE
TERMINATED AT THE GROUND BAR AT BASE OF TOWER. THE
GROUND BAR SHALL HAVE TWO (2) LEADS OF #2 AWG BARE
TINNED SOLID COPPER WIRE, AND SHALL TERMINATE AT THE
TOWER GROUND RING. THESE SHALL BE ENCASED IN PVC PIPE.

C. THE THIRD GROUND SHALL BE MADE PRIOR TO COAX ENTRY

INTO BTS. THE GROUND WIRE SHALL BE TERMINATED AT THE
MASTER GROUND BAR SHALL MASTER GROUND BAR. HAVE TWO
(2) LEADS OF #2 AWG BARE TINNED SOLID COPPER WIRE, AND
SHALL TERMINATE AT THE TOWER GROUND RING. THESE SHALL
BE ENCASED IN PVC PIPE.

3.13 GENERATOR RECEPTACLE GROUNDING:

THE GENERATOR RECEPTACLE (HUBBLE PLUG) SHALL BE
GROUNDED TO THE EGR.

3.14 COAX BRIDGE / CABLE TRAY GROUNDING :

BOND THE COAX BRIDGE OR CABLE TRAY TO THE AGB WITH
#2 SOLID TINNED GROUND WIRE. THESE CONNECTIONS SHALL
BE DOUBLE LUG BOLTED / SCREWED MECHANICAL
CONNECTIONS WITH STAR LOCK WASHERS AND NOALOX. ALL
BRIDGE SPLICES SHALL HAVE JUMPERS OF #2 SOLID WITH
COMPRESSION LUGS.

3.15 CAD WELD & BURNDY CONNECTION:

CAD WELDS (EXOTHERMIC WELDS) AND BURNDY CONNECTIONS
SHALL BOND ALL UNDERGROUND AND DAMP LOCATION
CONNECTIONS, SHELTER SKID GROUNDS, TOWER OR
MONOPOLE GROUNDS, FENCING CORNER AND AND GATE
POSTS, ANTENNA GROUND BARS, (AGB) SURGE ARRESTER
GROUND BAR, AND THE MASTER GROUND BAR (MGB).
MECHANICAL CONNECTIONS SHALL BE TYPICALLY USED TO
BOND ALL INTERIOR EQUIPMENT, COAX CABLE BRIDGES AND
COAXIAL CABLE GROUND KITS. ALL LUG TYPE MECHANICAL
CONNECTORS TO THE MGB OR AGB SHALL BE TWO HOLE
TYPE CONNECTED WITH STAINLESS STEEL BOLTS AND NUTS
WITH STAINLESS STEEL LOCK WASHERS AND NOALOX ON
EITHER SIDE OF THE BUSS BAR.

.16 CHEMICAL GROUND RODS (IF REQUIRED):

CHEMICAL GROUND RODS SHALL NOT BE INSTALLED ON
GROUND RING INSTALLATIONS WITH NORMAL SOIL. CHEMICAL
GROUND RODS SHALL BE INSTALLED ONLY FOR SPECIAL
DESIGN APPLICATIONS THAT REQUIRE  SINGLE POINT
GROUNDING DUE TO SPECIFIC SITE CONDITIONS.

.17 TENANT IMPROVEMENT SITE GROUNDING:

N/A

.18 LIMITS OF BEND RADIUS:

IT IS IMPORTANT THAT THE GROUNDING CONDUCTOR
CONNECTING THE INSIDE AND OUTSIDE GROUND SYSTEMS BE
AS STRAIGHT AS POSSIBLE, WITH NO TURN OR BEND
SHORTER THAN ONE FOOT RADIUS WITH A THREE FOOT
RADIUS PREFERRED. NO RIGHT ANGLE OR SHARP BENDS
SHALL BE ALLOWED.

.19 BONDING PREPARATION & FINISH:

ALL SURFACES REQUIRE PREPARATION PRIOR TO BONDING OF
EITHER CAD WELD OR BURNDY FASTENERS. GALVANIZED
SURFACES SHALL BE GROUND OR SANDED TO THE POINT OF
EXPOSING THE STEEL SURFACE BELOW, PRIOR TO BONDING
THE GROUND CONDUCTOR. FOR OTHER SURFACES INCLUDING
COPPER BUSS BARS ALL PAINT, RUST TARNISH AND GREASE
SHALL BE REMOVED PRIOR TO BONDING THE GROUND
CONDUCTOR. CAD WELD TYPE BONDS SHALL BE FINISHED
WITH THE APPLICATION OF COLD GALVANIZATION AND WHEN
APPLICABLE, FINISH PAINTED WITH AN APPROPRIATE COLOR
AS REQUIRED. MECHANICAL TYPE BONDS ON BUSS BARS
SHALL BE FINISHED WITH THE APPLICATION OF NOALOX OR
OTHER APPROVED CONDUCTIVE MEDIUM MATERIAL BETWEEN
CONNECTOR AND BUSS BAR. MECHANICAL TYPE BONDS ON
ALL OTHER SURFACES SHALL BE FINISHED WITH THE
APPLICATION OF COLD GALVANIZATION AND OR THE
APPROPRIATE PAINT TO MATCH AS REQUIRED.

3.20 TESTING:

THE OUTSIDE GROUND RING SHALL BE TESTED AFTER
INSTALLATION BUT PRIOR TO BACKFILLING THE GROUND RING
TRENCH. THE GROUND FIELD RESISTANCE SHALL MEASURE 5
OHMS OR LESS TO GROUND. ANY DIFFICULTY IN ACHIEVING
THIS LEVEL OF RESISTANCE MUST BE BROUGHT TO THE
ATTENTION OF THE PROJECT MANAGER. THE RESISTANCE TO
GROUND SHALL BE MEASURED USING THE FALL OF
POTENTIAL METHOD. TESTING SHALL BE PERFORMED BY AN
OWNER PROVIDED INDEPENDENT TESTING LABORATORY FROM
WHICH A WRITTEN REPORT SHALL BE PRODUCED FOR REVIEW
BY THE PROJECT MANAGER.
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