LEGEND NOTES
[ EXISTING EQUIPMENT 1. RELOCATED TOWER OVP & RELOCATED
HCS 2.0 TRUNK TO FEED (3) EXISTING
AHLOA'S & (3) NEW AHFIG'S
—/1 REMOVED EQUIPMENT
2. NEW TOWER OVP & NEW HCS 2.0 TRUNK
_H_ RELOCATED EQUIPMENT TO FEED (3) NEW AEHC ANTENNAS
— NEWEGUIBNERT SEE A5 FOR RF PLUMBING DIAGRAM
NOTE
RE-ROUTE GPS CABLE THROUGH WIRE TROUGH TO SSC.
NOTES:
1. CONTRACTOR TO INSTALL VOLTAGE BOOSTER IF
HYBRID IS UNDER 250'-0"
2. CONTRACTOR TO INSTALL EXTRA BOOSTER AMPLIFIER
IF HYBRID IS UNDER 250'-0"
1410" EXISTING CONCRETE PAD
EXISTING HCS EXISTING TOWER OVP RELOCATED (1) RELOCATED (1) NEW HCS 2.0 TRUNK ]
2.0 TRUNK TO ABLE TRAY TO BE RELOCATED FIBER CABINET HCS 2.0 TRUNK TO BE INSTALLED gle |Ee
BE RELOCATED—| b R
L gl e, [
— W LEREE
E—“NEW TOWER OVP o E (L g (gt >
TO BE INSTALLED b o H BN wm wnn
- LIDER.GATE — NEW OVP WIRE TROUGH TO (= ha EEL =
BE INSTALLED. SEE 4/A-4 H(E 1R w
Sr/mx,mjzozmmn i x Gm mmm 10 s Y o
CABINET TO BE EXISTING MODULES IN SSC: n =2 mmm o< m
L RELOCATED \| (1) GSM-UMTS PCS FSMF | — MODULES IN SSC . W &l oEg
TO REMAIN RELOCATED (1) GSM-UMTS PCS FSMF Yo
(1) UMTS-PCS FBBC TO BE TOWER OVP o (1) EXISTING AMIA W/ (1) w s
REMOVED = EXISTING ASIA CORE T H = U4 8
(1) AMIA W/(1) ASIA CORE - MODULE, (1) RELOCATED <33
2 MODULE AND (2) ABIA x ASIK CORE MODULE, (2) S I
: CAPACITY MODULES TO EXISTING & (1) NEW ABIA N 6, 50
5 BE UTILIZED ¥ CAPACITY MODULES, & (1) \ Nl <o B
& « (1) AMIA TO BE UTILIZED | RELOCATED ABIL CAPACITY B T ©
5 W/ (1) ASIK CORE MODULE \ MODULE 3 &)
<] AND (1) ABIL CAPACITY o (1) EXISTING AMIA W/ (1) NEW 5
5 MODULE TO BE ASIK CORE MODULE, (1) NEW E
z RELOCATED ASIB CORE MODULE, (3) NEW
5 ABIL CAPACITY MODULES &
% (3) NEW ABIC CAPACITY
i EXISTING SITE SUPPORT CABINET / MODULES gy
5 x  EXISTING CSR 7210 SAS-MXP TO x | SSOE 1,
© BE REMOVED I e s AS\ “,
« EXISTING FSEB \ EXISTING SITE SUPPORT CABINET 0%
\ g \ « NEW CSR IXRe TO BE INSTALLED AN
. / 8 a « EXISTING FSEB Ciwg
= : EXISTING BATTERY CABINET o : mWJ
x x g
< « < « 5
ko« a i ¢ g T a 4 &
B A EXISTING SLIDER GATE B a o 2
P M P
o N e fe! X X ; popan O, L fe! X x EXPIRES: 11/30/21 __ SIGNED: 02/15/2
REVISIONS
REV. ISSUED FOR DATE _BY
A__FORCLENTREVIEW __ 102020 _GT
EXISTING SLIDER GATE EXISTING FYGA GPS EXISTING FYGA GPS T A owiel ko
ANTENNA TO BE UTILIZED ANTENNA TO BE UTILIZED A revson  oea um
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1.

IMPORTANT SITE NOTES:

CONTRACTOR SHALL BE RESPONSIBLE FOR
VERIFYING FINAL RF CONFIGURATION AND NOTIFY
T-MOBILE AND ENGINEERING FIRM WITH ANY
DISCREPANCIES.

CONTRACTOR SHALL VERIFY ALL FINAL CONNECTION
LOCATIONS WITH T-MOBILE ENGINEER, RF
ENGINEER, AND NET-OPS PRIOR TO INSTALLATION.

CONTRACTOR TO USE PROPER TORQUE WRENCH
WHEN INSTALLING AND TIGHTENING CONNECTORS
TO INSURE PROPER FIT.

CONTRACTOR TO ARRANGE NEW
MODULES/EQUIPMENT TO AVOID INTERFERING WITH
SAFETY CLIMB.

NOTE:

A STRUCTURAL ANALYSIS OF THE TOWER OR STRUCTURE
HAS BEEN COMPLETED BY WT GROUP, LLC ON 01/07/2021.
THE LOCATION AND MOUNTING SHOWN IN THE
STRUCTURAL ANALYSIS SHALL SUPERSEDE THESE
DRAWINGS.

NOTE:
ALL PROPOSED EQUIPMENT, FRAMES, CABLE TRAYS AND

CONDUIT THAT IS VISIBLE FROM THE GROUND SHOULD BE
PAINTED TO MATCH THE ADJACENT MASONRY.

NOTE:

A STRUCTURAL ANALYSIS OF THE ANTENNA MOUNT HAS
BEEN COMPLETED BY WT GROUP, LLC ON 01/07/2021. THE
LOCATION AND MOUNTING OF THE ANTENNAS SHOWN IN
THE STRUCTURAL ANALYSIS SHALL SUPERSEDE THESE
DRAWINGS.

NOTE:
ANTENNAS SHOWN ON THIS PLAN ARE NOT TO SCALE.

TOP OF CHIMNEY

A EXISTING CARRIER ANTENNAS

h R

A& NEW T-MOBILE ANTENNAS

W 160-0"

 GRADE

EXISTING CARRIER
ANTENNAS

T-MOBILE ANTENNAS,
BREAKOUT BOXES, &
RRU'S. SEE A-2

EXISTING CHIMNEY

(1) EXISTING & (1) NEW HCS
2.0 TRUNK TO BE INSTALLED
ON EXTERIOR OF CHIMNEY

i i

LEGEND
EXISTING EQUIPMENT
REMOVED EQUIPMENT
RELOCATED EQUIPMENT

NEW EQUIPMENT

E B EH

\wx_m:zo BUILDING

TMO Signatory Level:L06,SL06
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REV. ISSUED FOR DATE _ BY
A__FORCLENTREVEW 102920 GT
o FINAL 011121 KLO

REVISION 021521_JTB.
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1
LEGEND ANTENNA & CABLE SCHEDULE —
A STRUCTURAL ANALYSIS OF THE TOWER OR STRUCTURE
SECTOR BETA GANNIA
1 EXISTING EQUIPMENT ALRHA HAS BEEN COMPLETED BY WT GROUP, LLC ON 01/07/2021
LOCATION A2 Al B2 B-1 c2 c1 THE LOCATION AND MOUNTING SHOWN IN THE
B RevoVED EQUIPENT \TesG | -TEG00-700NG00 \Tess |LTEG00-700NG0O TEsG |LTEG00-700NG00) SR S TURALANALYSIS SHALL SURERSEDE THESE
TECHNOLOGY i LTE-UMTS-GSM o LTE-UMTS-GSM o> LTE-UMTS-GSM
—/1 RELOCATED EQUIPMENT PCS/LTE AWS PCS/ LTE AWS PCS/ LTE AWS
AZIMUTH 0 NOTE:
[ MW EQUIPMENT A STRUCTURAL ANALYSIS OF THE ANTENNA MOUNT HAS
RAD CENTER BEEN COMPLETED BY WT GROUP, LLC ON 01/07/2021. THE
LOCATION AND MOUNTING OF THE ANTENNAS SHOWN IN
COLOR CODING RED RED (1-6) GREEN GREEN (1-8) BLUE BLUE (1-8) T e G S SUPERa e
AEHC (ACTIVE AEHC (ACTIVE AEHC (ACTIVE DRAWINGS
SO >zqwzz A | commscope >zqwzz>‘ COMMSCOPE >zqmzz>‘ COMMSCOPE
massIVE Mimo)y | FFHHB5C-R3 L yassive mimoy| FFHH-65CR3 | yiassive mimoy| FFHH-65C-R3
NOTE
MECHANICAL DOWNTILT) 0 0 0 0 0 0 ANTENNA INFORMATION OBTAINED FROM T-MOBILE RF
DATA CONFIGURATION SHEET DATED 07/20/2020.
ELECTRICAL. DOWNTILT - 22e2 - 2227 - 2221 CONTRACTOR TO OBTAIN THE MOST CURRENT & FINAL
RRU TYPE AEHC AHLOA AEHC AHLOA AEHC AHLOA REDS EROM IMOBILE FOR AIMUTH SETTINGS PRIORTO
(INTEGRATED) AHFIG (INTEGRATED) AHFIG (INTEGRATED) AHFIG
nom e | RS S R
CONTRACTOR TO REPLACE EXISTING ANTENNA MAST PIPE]
HCS ACTUAL LENGTH . = s = . . WITH NEW MAST PIPE TO ACCOMMODATE NEW ANTENNA
HCS FACTORY LENGTH +1750" > : .
e e rRon | Hes 20 @Hcs 20 HCS 20 @ Hcs 20 HCS 20 @) Hes 20 NOTE
TS JUMPER JUMPERS JUMPER JUMPERS JUMPER JUMPERS ALL PROPOSED EQUIPMENT, FRAMES, CABLE TRAYS AND
CONDUIT THAT IS VISIBLE FROM THE GROUND SHOULD BE
JUMPER LENGTH +15-0" +15-0/+15-0" +30-0/£30-0" +30-0" +30-0/%30-0" PAINTED TO MATCH THE ADJACENT MASONRY
JUMPER TYPE FROM
AU TS AT A - RF JUMPER = RF JUMPER . RF JUMPER
JUMPER LENGTH . +6-0/6-0" = +6-0/+6-0" - +6-0/6-0"
NEW AHFIG TO
BE INSTALLED
EXISTING BREAKOUT
BOX TO BE RELOCATED NEW FFHH-65C-R3
NEW AEHC ANTENNA EXISTING BREAKOUT

AZIMUTH 0° EXISTING ANTENNA

TO BE REMOVED

EXISTING ANTENNA
TO BE REMOVED

EXISTING AHFIB TO
BE REMOVED

EXISTING AHLOA
TO BE UTILIZED

EXISTING AHLOA

EXISTING AHFIB TO
TO BE UTILIZED:

BE REMOVED

EXISTING ANTENNA
TO BE REMOVED

EXISTING ANTENNA
TO BE REMOVED

AZIMUTH 240° AZIMUTH 120°

EXISTING ANTENNA

TO BE REMOVED EXISTING ANTENNA

TO BE REMOVED

EXISTING AHFIB TO
BE REMOVED

EXISTING AHLOA
TO BE UTILIZED

EXISTING ANTENNA PLAN

SCALE: NONE

OCTO ANTENNA TO
BE INSTALLED

TO BE INSTALLED BOX TO BE UTILIZED. AZIMUTH 0°

EXISTING AHLOA
EXISTING AHLOA TO BE UTILIZED

TO BE UTILIZED-

NEW AEHC ANTENNA
NEW FFHH-65C-R3 TO BE INSTALLED
OCTO ANTENNA TO
BE INSTALLED:

NEW BREAKOUT BOX
TO BE INSTALLED

NEW AHFIG TO
BE INSTALLED

AZIMUTH 240° AZIMUTH 120°

NEW AHFIG TO
BE INSTALLED

NEW FFHH-65C-R3
OCTO ANTENNA TO
BE INSTALLED

EXISTING AHLOA
TO BE UTILIZED
NEW AEHC ANTENNA
TO BE INSTALLED

ile~

T - -Mob

\
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NEW ANTENNA PLAN

SCALE: NONE

REVISIONS

REV. ISSUED FOR DATE _ BY|
A FOR CLIENT REVIEW 102920 _GT
0 FNAL 01/11121_KLO|

021521
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Alarm Connections—

ALPHA
Label

Power Inficator LEDs

I

“T——Door Guide —

Fiber Adaptors
Qty 24, 3x8
Clips facing
forward.

Fiber Management

Velcro Straps

@

m
gg |Es
TEMNO. |  PARTNUMBER ) m 2 i
T Acosms 2P oC PEweALsox | i O E m 5
2 |ACGKTOSFBHCAP GASKET EPOM T —r o i (g2
5 |ACTEFRONTASIEP. | VGRD WODULE NCINE NOUNT | \ =3 Sl |k %
T hcswostica VETAL O RING I i L ol x
Lugs 5 eguarwo.zs WASHER e o @il igd:e E
Qty 6 Eq, 2- 14AWG 6 [somreosose TAMPERED PROOF #6-32 SCREW | 30 G £ mm i mw ]
7 JAMNUT RECEPTACLE 12 gllEig|oe s Y
s HYBRID CABLE HL-CAP ] n =Bt [T
5 TGCKNUT FOR CABLE GLAND ] g ¢ =4 T8
L n fir w o
T lHost cre CABLE HOST GRP ] » Ez2
T g = u
] £ @
TOWER OVP DETAIL 1 HYBRID CABLE HI-CAP BREAKOUT BOX 2 | EF 5
= © O - T
SCALE: NONE SCALE: NONE ErEE
| O
g
. ‘ma of the Antenna
O Antennas will be labeled (back of antenna . JUMPERS TO BE TORQUED
. . Ante #1 Ante 0 lenna TO 221.27 IN/LBS
view) Right to left 1 - X ports ki tk %,
[ Coax/Jumper lines will be identified by XX XX XX, CABLE TIE he
sector color and by number of bands around XX X X NEW TOWER STANDOFF KIT o 53
the coax/jumper SITE PRO PART # STK3: E=
XX XX =
(2) NEW BARREL CUSHIONS. 2
Sector A xX XX SITE PRO PART # BC124
Sector B EXPIRES: 11/30/21 __ SIGNED: 02/15/2
REVISIONS
Sector C NEW COAX BLOCK REV. ISSUED FOR DATE _ BY
— HeROWARE SiTE T ——
Sector E White PRO PART # CH50- /\_Rrevision 021521 _JTB
(1) WRAP OF INSULATION
Sector F TAPE (OVERLAPPING 50%) W —H_%
LMU
(2) STRETCH WRAPPED
WRAPS OF SELF
Fiber ID (3) WRAPS OF AMALGAMATING TAPE
- H INSULATION TAPE (STRETCH 30%,
Uinussd Bomy 7  Example — Coax with four bands of RED (OVERLARFING Sok) o)
; ill Alpha sector
o T—— BEREE tape will represent A/ ctor and the

PWE T-1's + GPS
Downlink cable

|D w/Label Maker

4th port of antenna.

NEW COAX BLOCK. SITE
PRO PART # CXB158:

EXISTING
MOUNTING PIPE

COAX COLOR CODING

SCALE: NONE

RF JUMPER CONNECTION DETAIL

SCALE: NONE

RF JUMPER MOUNTING DETAIL

SCALE: NONE

CHECK: JKR
DRAWN: GT

JOB: 2002037T

EQUIPMENT
SPECIFICATIONS
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65MHz on Band 25 80MHz on

TMO Signatory Level:L06,SL06

Instantaneous BW (DL/UL) Band 664 215" 59"
up to 6IQAM (UL) and up to \ﬁ|4 j
Snpriorted Modul:Ganscheines 236QAM (DL)
—— — —
Supported bandwidths LTE 1.43.5.10.15.20 MHz
No. of ports 4T4R
80 W for Band 25 and 30 W &
) N = = NOKIA AEHC
Output Power —
(Total Power is 480W) SIZE (L x W x D): 38.2" x 21.5" x 5.9
DC connector Termanal block
Optical Fiber connector 2 x 9.8Gbps CPRI, ROCT IP seal a WEIGHT (W/O MOUNTING KIT): 108.0LBS
RF C¢ 43-10+ — 3
ATSG on all ports. DC on ANT1
bl 29T ANTS
Dimensions
273x12.1%52
(HxWsD)in “~. § Hulght
Weight Ibs 705 without cover -
HW/SW Availability Available now — SRAN 194 beo n
5G NR Support YES Width Depth [4)]
NB-IoT Support VES (e bond gussdband, / L —
FRONT SIDE bo
n
]
ml
n
AHFIG DETAIL 1 ANTENNA DETAIL 2
SCALE: NONE SCALE: NONE \
EXISTING UNISTRUT
D L D:\ (3) NEW 1-5/8" X 1-5/8" HOT
— DIPPED GALVANIZED STEEL
ﬁ 1 ] 1 ] STRUT (UNISTRUT P1000T)
g RELOCATED RELOCATED NEW FASTEN TO POST WITH o
_~~FPKA MOUNTING BRACKET 4 FIBER > B Tower H Tower GALVANIZED U-BOLTS,
2 : CABINET j ov q o» WASHERS, AND NUTS AT -
mx“um_umzo = i EACH POST 2
b= 1 — = in (1) NEW 2" SEALTIGHT FROM
NEW WIRE TROUGH TO
. EACH OVP FOR DC POWER
I 2 (1) NEW 2" SEALTIGHT FROM
v NEW WIRE TROUGH TO
gk : EACH OVP FOR FIBER
i X8 X 45"
o _ zm%mms\v_vmm w%w:mwz» (2) EXISTING STEEL POSTS
& WITH CAP (TYP.)
/ —M10x120x105mm BOLT (1) NEW 2" RIGID CONDUIT FROM
40 NEW SITE SUPPORT CABINET TO
“S_EMFA FIXING POINTS £ NEW WIRE TROUGH FOR DC POWER
(1) NEW 2" RIGID CONDUIT FROM
NEW SITE SUPPORT CABINET TO
TOP OF CONCRETE NEW WIRE TROUGH FOR FIBER

FPKA BRACKET DETAIL

SCALE: NONE

OVP FRAME DETAIL

SCALE: NONE

WT GROUP

A
0

ring with Precision, Pace and Passion

Engir

WT'

Group

i

]
g
g
i
I
£g8
ixd

§
39
£z
H
gf
L]
5

€
it
it

Enginesring « Design » Consuling

EXPIRES: 11/30/21
REVISIONS

REV.

ISSUED FOR

FINAL
REVISION

FORCLIENTREVIEW 1029220 _GT
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SIGNED: 02/15/21]
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p— HEENES
———— B II|I||-|II|II|II|\ o pd [+ I nm i
| =H N >
] e =l =
REAKOUT Ol e
O H EEEEE =
BOX [ B z
M CH EHE I Wy
- HEE m z3
- | LN -4 T8
- - - - - - - - - n WE w Hs
- x z=
B : BEEE]
ANTENNA LOCATION g /S ] £ < m u o]
8 < 20
g 3 a 5z
EQUIPMENT LOCATION \ H 2 ® 30
~
> B £ ©
COMPLETE SCOPE OF WORK 488 ©
&
(1) UMTS PCS FBBC REMOVED AND RETURNED TO WAREHOUSE NoTE:
- CONTRACTOR TO REFER TO THE RADIO
- (1)EXISTING GSM UMTS PCS FSMF TO BE UTILIZED AND ANTENNA INSTALLATION MOPs FOR
- (3) EXISTING AHFIB'S TO BE REMOVED THE CORRECT PLUMBING DIAGRAM i
- (3) EXISTING AHLOA'S TO BE UTILIZED (1 PER SECTOR) gy,
- INSTALL (3) NEW AHFIG'S (1 PER SECTOR) FYGA She OF L4 1,
- REPLAGE (6) EXISTING ANTENNAS WITH (6) NEW ANTENNAS | NOTE: SRS 60,
- INSTALL NEW RF JUMPERS FOR NEW AND EXISTING RRU'S [ J— M omma CONTRACTOR TO OBTAIN THE MOST D& Oy
- UTILIZE (1) EXISTING HCS 2.0 TRUNK | CURRENT RFDS FROM T-MOBILE PRIOR
- INSTALL (1) NEW HCS 2.0 TRUNK RE-ROUTE GPS CABLE 70 CONSTRUCTION
- RELOCATE (1) EXISTING TOWER OVP & (1) EXISTING BREAKOUT BOX THROUGH WIRE _
- INSTALL (1) NEW TOWER OVP AT EQUIPMENT TROUGH TO SSC o
- INSTALL (1) NEW BREAKOUT BOX AT ANTENNAS ) D 3
- RELOCATE (1) EXISTING FIBER CABINET — e ————— LEGEND = il A
- EXISTING SSC & BATTERY CABINET TO BE UTILIZED 2 \ i RUCTURN
- UTILIZE (1) EXISTING AMIA W/ (1) NEW ASIK CORE MODULE, (1) NEW ASIB CORE MODULE, I  ~LPHACABLES “Htyynpn
(3) NEW ABIC CAPACITY MODULES AND (3) NEW ABIL CAPACITY MODULES IN EXISTING SSC y :
- UTILIZE (1) EXISTING AMIA W/ (1) EXISTING ASIA CORE MODULE, (1) RELOCATED ASIK CORE ) [ sETAChBLES EXPIRES: 11/30/21 _SIGNED: 02/15/21)
-

MODULE, (2) EXISTING ABIA CAPACITY MODULES, (1) NEW ABIA CAPACITY MODULE, AND (1)
RELOCATED ABIL CAPACITY MODULE IN EXISTING SSC m

REVISIONS
I GAVMA CABLES REV. ISSUED FOR DATE__BY

| E

I

- REPLACEEXISTING CSR 7210 SASMxp WITHNEWCSRIXRe ~—{( ¢« | [ | /—— | RF JUMPER A FORCLENTREVEW 102970 _GT
RECTIFIERS 0 FINAL 011121 _KLO
- SWEEP TEST EXISTING COAX LINES & ANTENNA USED FOR FINAL BUILD BATTERIES E ——  DC POWER CABLES pray— P

- RESTORE EXISTING GROUNDS AS NEEDED FOR EXISTING COAX LINES & ANTENNAS USED

FOR FINAL BUILD — F F —— FIBER JUMPERS
- OBTAIN CURRENT RFDS WITHIN 48 HOURS PRIOR TO CONSTRUCTION
- FOLLOW PORT MATRIX PER RF CONFIGURATION »z;u:wm_w A Awm_w_f * — = = —— POWER & FIBER JUMPER
- FOLLOW CURRENT T-MOBILE STANDARD OPERATION PROCEDURE AA_.VS.N& Yhvr _ _ ALARM CABLE
- RETURN ALL UNUSED NEW & OLD EQUIPMENT MATERIALS/EQUIPMENT TO WAREHOUSE IN BATTERIES LTE AWS-PCS) 2o
THE SAME CONDITION WHEN IT WAS REMOVED B — 2528
ANMIA (1) ASTB, (1) ASIK + AISG RET CABLE §3z¢
- PROVIDE CLOSEOUT PACKAGE WITHIN 72 HOURS AFTER SITE COMPLETION ) ABIC, (3) ABIL =22
- CLOSE ANY OPEN PERMITS AFTER SITE COMPLETION 12500/N2500) —— HYBRID CABLE K g3
Z W x
- - e a—a— = COAX CABLE mMN..m
BATTERIES sz
_H_ RELOCATED EQUIPMENT $z3 -
£935
FSMF Zz2 :
F £ (GSM-UMTS PCS) [ exisTNGEQuIPMENT m 3E2 __DRAWN-oT
BATTERIES 228 g 8 JOB: 2002037T
. : ggz:
) ‘ RF PLUMBING DIAGRAM SRz A5
E- @ -
BATTERY CABINET SITE SUPPORT CABINET 1 ECEG
SCALE: NONE 3538
EE - RF PLUMBING DIAGRAM
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PPC NOTES:

e LOW VOLTAGE CONDUIT FROM PPC TO SSC

e  (2) RUNS OF BELDEN 27916A 18 AWG 2
CONDUCTOR TYPE TC CABLE, 600V WIRE

e WIRE TO NORMALLY CLOSED RELAY FOR LOCP

e WIRE TO NORMALLY OPEN RELAY FOR
GENERATOR RUN

BF0523BC-596C-4CBF-BA5D-6AA2480306D7
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RELOCATED
FIBER CABINET

LEGEND

FIBER LINE

ELECTRIC LINE

EXISTING PPC ——

NEC
CLEARANCE

a

NEW OVP WIRE TROUGH TO
— BE INSTALLED. SEE 4/A4

(1) NEW 2" RIGID CONDUIT FROM
EXISTING SITE SUPPORT CABINET TO
NEW WIRE TROUGH FOR DC POWER

(6) NEW 30'-0" BOTTOM FIBER JUMPERS
\| FROM EXISTING SITE SUPPORT
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GROUNDING STANDARDS:

1.0 DEFINITIONS
AGB:  ANTENNA GROUND BAR

AW

AMERICAN WIRE GAUGE

CADWELDING: AN EXOTHERMIC WELDING PROCESS WHICH CREATES POSITIVE CONTACT OF

POSITIVE CONTACT OF GROUNDING CONDUCTORS

EMT:  ELECTRICAL METAL TUBING (LIGHT GAUGE METALLIC CONDUIT)

MGB:  MASTER GROUND BAR

PVC:  POLYVINYL CHLORIDE CONDUIT

RFl:  RADIO FREQUENCY INTERFERENCE

TGB:  TOWER GROUND BAR

THWN: 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

L TENANT IMPROVEMENT

2.0 BACKGROUND.

2.1 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:

1. LIGHTNING PROTECTION -TO MAINTAIN ALL EQUIPMENT AT THE SAME POTENTIAL
DURING A LIGHTNING IMPULSE

2. RFIFOR NOISE INDUCTION CONTROL -TO ESTABLISH THE LOWEST POSSIBLE
IMPEDANCE AMONG ALL EQUIPMENT.

3. ELECTROSTATIC CONTROL -TO REDUCE ELECTROSTATIC DISCHARGE PROBLEWS.

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

22 AIC 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 SPECIFIC POINT. THIS POINT IS THE MAIN GROUNDING POINT OF
THE SYSTEM. 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.

2.3 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.

3.0 STATION GROUNDING SYSTEM

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

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

3. 5/8'X 10" GROUND RODS OF SOLID COPPER, STAINLESS STEEL OR COPPER CLAD HIGH
STRENGTH STEEL.

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

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

6. SOLID COPPER PLATES OF MINIMUM 3X3X1/4" SIZE AS SPECIFIED.

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

8. #2 AWG STRANDED INSULATED (GREEN) FOR ALL INTERNAL EQUIPMENT GROUNDING.

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

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

1. ALLLUG TUBE FASTENERS SHALL PROVIDE TWO HOLES TO ALLOW A DOUBLE BOLT
CCONNECTION

3.2 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 MGE IS A COPPER BAR
MEASURING 4"W X 24'L X 1/4" LOCATED AS CLOSE TO THE BTS AS POSSIBLE. THE MGB SHALL
HAVE A MINIMUM NUMBER OF (28) 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, (LE. EXTERIOR GROUND RING OR BUILDING STEEL).

3.3 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". 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 HE MIDDLE OF THE TOWER).THE AGB SHALL
HAVE A MINIMUM OF (28) 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 (LE. EXTERIOR GROUND RING, OR BUILDING STEEL )

3.4 SURGE ARRESTOR GROUND BAR: THE PURPOSE OF THE SURGE ARRESTOR GROUND BAR IS
FOR LIGHTING PROTECTION. THE SURGE ARRESTOR GROUND BAR IS A BENT (3" X 3" ) X 1/4”
X 24" COPPER BAR. IT IS LOCATED ON THE WAVEGUIDE BRIDGE SUPPORT CLOSEST TO THE
EQUIPMENT. ONE FACE OF THE BAR SHALL HAVE A MINIMUM OF (28) 3/8" DIA. HOLES. HOLES
SHALL BE IN PAIRS THAT ARE 1" CENTER TO CENTER. THE OTHER FACE SHALL HAVE 3/8" DIA.
HOLES AS REQUIRED TO ATTACH AND GROUND COAXIAL SURGE ARRESTORS. THE GROUND
BAR SHALL BE SUPPORTED BY MOUNTING BRACKETS WITH INSULATOR STANDOFFS

3.5 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 FOLLOW!

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/, 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 TGB. THE TGB 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 ON THE SURGE ARRESTOR. GROUND TO BE ATTACHED
TO THE CABLE ON STRAIGHT RUNS (NOT WITHIN BENDS) AND BE WEATHERPROOFED
PER THE MANUFACTURER'S SPECIFICATIONS. THE SURGE ARRESTORS SHALL BE
GROUNDED TO THE GROUND BAR. THE SAGB 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.

3.6 EXOTHERMIC WELD & BURNDY CONNECTIONS
EXOTHERMIC WELDS AND BURNDY CONNECTIONS SHALL BOND ALL UNDERGROUND AND
DAMP LOCATION CONNECTIONS, SHELTER SKID GROUNDS, TOWER OR MONOPOLE
GROUNDS, FENCING CORNER 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|

3.7 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.

3.8 BONDING PREPARATION & FINISH; ALL SURFACES REQUIRE PREPARATION PRIOR TO BONDING
‘OF EITHER EXOTHERMIC 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. EXOTHERMIC 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.

3.9 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.

310 omzmw»r NOTES:
ALLELECTRICAL WORK SHALL CONFORM TO THE CHICAGO ELECTRICAL CODE.

2. ALL GROUNDING SHALL COMPLY WITH THE CHICAGO ELECTRICAL CODE.
3. ALLELECTRICAL ITEMS SHALL BE UL APPROVED OR LISTED.

4. CONTRACTOR TO OBTAIN ALL PERMITS, PAY PERMIT FEES, AND BE RESPONSIBLE FOR
SCHEDULING INSPECTIONS,

5. PROVIDE ALL LABOR AND MATERIAL DESCRIBED ON THIS DRAWING, AND ALL ITEMS
INCIDENTAL TO COMPLETING AND PRESENTING THIS PROJECT AS FULLY
OPERATIONAL.

6. GROUNDING CONNECTIONS SHALL BE EXOTHERMIC TYPE ("EXOTHERMIC WELD") TO
ANTENNA MASTS, AND THE GROUND BARS. REMAINING GROUNDING CONNECTIONS
SHALL BE COMPRESSION FITTINGS.

7. GROUND COAXIAL CABLE SHIELDS AT BOTH ENDS WITH COAX CABLE GROUNDING KITS
& INSTALL WEATHER PROOFING KIT AT EACH CONNECTION.

8 ALL EQUIPMENT FURNISHED BY OTHERS SHALL BE PROVIDED WITH PROPER MOTOR
STARTERS, DISCONNECTS, CONTROLS, ETC. BY THE ELECTRICAL CONTRACTOR
UNLESS SPECIFICALLY NOTED OTHERWISE, THE ELECTRICAL CONTRACTOR SHALL
INSTALL AND COMPLETELY WIRE ALL ASSOCIATED EQUIPMENT IN ACCORDANCE WITH
MANUFACTURER'S WIRE DIAGRAMS AND AS REQUIRED FOR A COMPLETE OPERATING
INSTALLATION. ELECTRICAL CONTRACTOR SHALL VERIFY AND COORDINATE
ELECTRICAL CHARACTERISTICS AND REQUIREMENTS OF EQUIPMENT PRIOR TO
ROUGH-IN OF CONDUIT AND WIRING TO AVOID CONFLICTS WHERE APPLICABLE.

9. GROUNDING CONDUCTORS SHALL BE COPPER OR SOLID TINNED COPPER. ALL
CCONNECTIONS MADE BELOW GRADE SHALL BE SOLID TINNED COPPER. ALL
CONNECTIONS ABOVE GRADE STRANDED IS PERMITTED.

0. ALL EXOTHERMIC WELDS ABOVE FINISHED GRADE SHALL BE PAINTED WITH
CO-GALVANIZED ZINC ENRICHED PAINT TO MATCH COLOR OBJECT BONDED TO.

11, CONNECT COAX GROUND KITS TO MASTER GROUND BAR AT BASE OF TOWER

12. CONNECT COAX GROUND KITS TO GROUND BUS AT TOP OF TOWER.

13, CONNECT RF MODULE GROUND TO GROUND BUS AT TOP OF TOWER.

14. PLAN DRAWINGS SHOWN HEREIN DO NOT NECESSARILY DEPICT ELECTRICAL
REQUIREMENTS OF INDIVIDUAL EQUIPMENT AND DEVICES SUCH AS THE EQUIPMENT
GROUNDING REQUIREMENTS, POWER REQUIREMENTS AND TELCO RACEWAY
REQUIREMENTS.

15, PLAN DRAWINGS SHOWN HEREIN ARE DIAGRAMMATIC AND DO NOT NECESSARILY
DEPICT THE EXACT EQUIPMENT QUANTITIES, LOCATION, LAYOUT AND
CONFIGURATION. REFER TO ARCHITECTURAL PLANS FOR EXACT EQUIPMENT
LOCATION, LAYOUT AND CONFIGURATION.

16, NUMBER OF ANTENNAS REPRESENTED IN THIS DETAIL ARE FOR SHOWING CLARITY OF
GROUND SYSTEM REQUIREMENTS ONLY. SEE RF INFO FOR ANTENNA QUANTITY.

17.  CONTRACTOR TO 'NOALOX' ALL CONNECTIONS TO GROUND BARS

NOTES:

* OVP TO MASTER GROUND BAR:

#2 AWG STRANDED GREEN JACKETED GROUND WIRE

LEGEND
NEW GROUNDING WIRE

EXOTHERMIC WELD
MECHANICAL CONNECTION/DOUBLE

HOLE LUG TYPE CONNECTION
EXISTING ANTENNA/EQUIPMENT

RELOCATED ANTENNA/EQUIPMENT

NEW ANTENNA/EQUIPMENT

Bilffe-

TYPICAL ANTENNA SECTOR

NEW #2 AWG SOLID TINNED GROUND

WIRE FROM ANTENNA SECTOR GROUND

BAR TO NEW ANTENNA MAST PIPE (TYP.)

NEW #6 AWG STRANDED GREEN JACKETED

GROUND WIRE FROM ANTENNA SECTOR
-_— GROUND BAR TO NEW AHFIG'S (TYP.)

NEW #2 AWG STRANDED GREEN JACKETED
GROUND WIRE TO NEW & RELOCATED
BREAKOUT BOXES FROM ANTENNA
SECTOR GROUND BAR

EXISTING ANTENNA GROUND
BAR (TYP. 1 PER SECTOR)
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KEY NOTES:
STAINLESS STEEL < 1/4" THK ELECTRICAL TINNED GROUND BAR HARGER
HARDWARE 1. | ORAPPROVED EQUAL. HOLE CENTERS TO MATCH
// STAINLESS STEEL 3/4"x3/8" O.D. NEMA DOUBLE LUG CONFIGURATION
FLAT WASHER (TYP.)
2| INSULATORS (UNLESS NOTED OTHERWISE)
STAINLESS STEEL
'/ LOCKWASHER (TYP.) 3. 3/8" STAINLESS STEEL LOCKWASHERS
@ STAINLESS
wwm%hmﬂ.wﬁ o STAINLESS STEEL 4. | WALL MOUNTING BRACKET
. NUTS (TYP.)
5. | 3/8" STAINLESS STEEL BNLF BOLTS
V'/ 3/8" X 1-1/4" EXOTHERMICALLY WELD #2 AWG BARE TINNED SOLID
@ STAINLESS STEEL 6. | COPPER CONDUCTOR TO GROUND BAR. ROUTE
HEX BOLT " | CONDUCTOR TO BURIED GROUND RING AND PROVIDE
PARALLEL EXOTHERMIC WELD
/ EXPOSED BARE COPPER TO BE CONTRACTOR SHALL USE PERMANENT MARKER TO
- TWO HOLE COPPER KEPT TO ABSOLUTE MINIMUM, NO DRAW THE LINES BETWEEN EACH SECTION AND
GROUNDING At COMPRESSION INSULATION ALLOWED WITHIN THE 7| LABEL EACH SECTION (P" " ") WITH 1" HIGH
CABLE /l_._|_._ TERMINAL COMPRESSION TERMINAL (TYP.) LETTERS ' '
g
8 g
GROUND BAR GROUNDING CABLE o w H 3 m
ELEVATION SECTION "A-A" (D] glls, |°E
ot [+ I mm H
o | D% 5 z
1. OXIDE INHIBITING COMPOUND TO BE USED AT ALL LOCATIONS O o m mm m 2 m <
2. NO CRIMPING OF SOLID #2. USE EXOTHERMIC WELD ONLY oilige M m =
H EER L w o
b= Oflzifis| =44
R | H azg
n W & wE3
USE THEFT PROOF x Y
FASTENERS ON ALL - wz g
GROUND BARS £ T
GROUND BAR CONNECTION DETAIL COMMSCOPE PART# : EXEE
1 MTCO674KEY N a2
SCALE: NONE 2930
EXOTHERMIC WELD ‘ w = 3
» o ©
NOTE: #2 AWG SOLID TINNED =
THE FOLLOWING SYMBOLS SHOWN ARE HARGER = &
ULTRAWELD EXOTHERMIC CONNECTIONS WITH PART
NUMBERS BELOW. THESE CONNECTIONS MAY BE TO GROUND
CROSS-REFERENCED WITH CADWELD CONNECTIONS
WHICH ARE SHOWN IN PARENTHESIS B iy,
ZM\ OF | w_w$
EACH GROUND CONDUCTOR TERMINATING ON ANY GROUND BAR
SHALL HAVE AN IDENTIFICATION TAG ATTACHED AT EACH END THAT
WILL IDENTIFY ITS ORIGIN AND DESTINATION
SECTION "P" - SURGE PRODUCERS o \
%
. COLLECTOR GROUND BAR = ZR X
. GENERATOR FRAMEWORK (IF AVAILABLE) 2 o SIRIETORN S
. TELCO GROUND BAR LTt
. COMMERGIAL POWER COMMON NEUTRAL/GROUND BOND
o o o « . FIBER GROUND BAR EXPIRES: 11/30/21 __ SIGNED: 02/15/21
. EQUIPMENT ROOM COLLEGTOR GROUND BAR REVISIONS
@R (HA) %) xa) . HVAC REV. ISSUEDFOR oATE _BY
* RECTIFIER FRAMES A FORCLIENT REVIEW 10129120  GT
SECTION "A" - SURGE ABSORBERS 0 FINAL o121 Ko
. INTERIOR GROUND RING REVISION 0211521 _JTB
. EXTERNAL EARTH GROUND FIELD (BURIED GROUND RING)
. METALLIC COLD WATER PIPE (IF AVAILABLE)
. BUILDING STEEL (IF AVAILABLE)
. AC POWER
SECTION "N" - NON-ISOLATED GROUND ZONE EQUIPMENT [
. MISCELLANEOUS NON-ISOLATED GROUND ZONE EQUIPMENT NOTES: & m W M
. CABLE TRAY SYSTEM : Zzwz2
LE BD, BE, BU . EQUIPMENT FRAMES -EXTERIOR GROUND BARS TO BE TIN PLATED e
(@L) (L) . BATTERY RACKS -HARDWARE SHALL BE STAINLESS STEEL :ggze
. DC POWER -CONTRACTOR SHALL GROUP INCOMING WIRES 2205
-CONTRACTOR TO APPLY 'KOPR-SHIELD' TO ALL CONNECTIONS s m _
SECTION "I" - ISOLATED GROUND ZONE 3
. ISOLATED EQUIPMENT FRAMES SEZQ 'CHECK: JKR
. ISOLATED GROUND BAR - IGB NOTE: ESEE -
CONTRACTOR TO INSTALL/REPLACE NEW “2z3 DRAWN: GT
OR MISSING GROUND BARS AS REQUIRED. 3202 -
* B m 3 JOB: 2002087T
a8z
o 3
EXOTHERMIC WELD TYPES GROUND BAR DETAIL JBoa
2 3 |e-gd GR-2
SCALE: NONE SCALE: NONE 3538
EE - GROUNDING DETAILS
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EXHIBIT "B"
PAYMENTS
TERM ANNUAL LICENSE PAYMENTS
1
June 1, 2026 — May 31, 2027 $60,000.00
June 1, 2027 — May 31, 2028 $61,800.00
June 1, 2028 — May 31, 2029 $63,654.00
June 1, 2029 — May 31, 2030 $65,564.00
June 1, 2030 — May 31, 2031 $67,531.00
2
June 1, 2031 — May 31, 2032 $69,557.00
June 1, 2032 — May 31, 2033 $71,644.00
June 1, 2033 — May 31, 2034 $73,793.00
June 1, 2034 — May 31, 2035 $76,007.00
June 1, 2035 — May 31, 2036 $78,287.00
3
June 1, 2036 — May 31, 2037
June 1, 2037 — May 31, 2038 $80,636.00
$83,055.00
June 1, 2038 — May 31, 2039 385 547.00
June 1, 2039 — May 31, 2040 DOse
June 1, 2040 — May 31, 2041 $88,113.00
une 1, - May o1, $90,756.00
4
June 1, 2041 — May 31, 2042 $93,479.00
June 1, 2042 — May 31, 2043 $96,283.00
June 1, 2043 — May 31, 2044 $99,171.00
June 1, 2044 — May 31, 2045 $102,146.00
June 1, 2045 — May 31, 2046 $105,210.00
13
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