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Basic Theory of Operation

PowerShift® boosts the voltage supplied by the cell site DC rectifier (nominal -48V, typical -54V) in order to reduce the current
flow and the voltage drop in the power conductors (trunk cable):

* When a circuit is first powered up, PowerShift® starts with a safe voltage to power on the RRU
» The OVP top box measures the voltage and transmits it to PowerShift® via a RS485 serial link

» PowerShift® computes the difference between its output voltage and the top voltage, it measures the load current, and
then calculates the conductor loop resistance (which it stores in memory

» PowerShift® can optimize the output voltage boost to maintain a consistent -54VDC at the RRU, even as the load current
changes due to user traffic or if there are changes in conductor resistance due to temperature

‘ RS485 M |
easurement
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DC PowerShift® Top RRU
- Load Current Voltage
Rectifier
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Why Use a DC Converter?

Prevent Cable Overheating
« Regulate a high voltage at the RRU input

e Reduction in current with higher regulated
voltage.

Improve Battery Backup Time
e Up to 50% Improvement

Reduce (or recover) Trunk Conductors

Video Video Video
i S a Ve S TOWG r Re n ta | C O St S PowerShift - Battery Backup PowerShift - Conventional PowerShift vs. 57VDC Voltage
. Scenarios Conductor Sizing Boost Converters
* Lower Total Cost of Ownership
 Faster Deployment Time Watch Wateh Weteh

https://www.commscope.com/product-type/antennas/dc-power-supplies/
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MTCE Directive Change on Upconverter Usage

NUMBER DATE ISSUED LAST MODIFIED COMPLY BY DATE REVIEW DATE
ME-RFS-ST-14-0001 7/30/12 1/26/21 2/26/21 1/26/21
CLASSIFICATION DOCUMENT CUSTODIAN
Company James Giordano — MTCE RF Systems
Confidential
STATUS DOCUMENT TITLE
Active RRH/RRU/AIR/AA - Hybrid Cable Plumbing Standard Diagrams

Why We Need Up-Converters on Our Sites (Per EOS) n u - N
New site Builds & Modifications (Hybrid Configuration):

The driver for the need of up-converters s due to the National Electric Code® (NEC®) ampacity Moving Forward MTCE and EOS guidance is that Up-converters are to be used on all new site builds

limitations on a #6 wire after all the proper deratings are applied.

Since the hybrid cables contain multiple current carrying conductors within a common sheath and they are and modifications for h'fbﬂd cables in order to meet high power requirements of new and future radios.
exposed to sunlight, the NEC® requires that we apply (2) deratings factors to the #6, one for the number

of current carrying conductors in a common sheath or raceway and the other is due to the exposure of the Please start planml'ag on UEEHQ up-c-:}nverters on future sites. As of 1,:"25,-"21, MTCE is work[ng with Hq

cable to direct sunlight. planning on the funding to support the additional equipment costs,

Per the NEC® ampacity tables, the 90 degree C rating of a #6 conductor is 75A, but that is for a Note: For any alternative solutions or any hYDI’Id distance over 600 feet, please reach out to MTCE {]Etﬂ‘!ES
maximum of (3) current carrying conductors in a common sheath. In a 6x12 hybrid, there are (12) Glor‘danﬂ) or EQS (Mario SDFHH}.

current carrying conductors, which means per the NEC® we must derate the ampacity of the conductor by
50% and for a 12x24 hybrid we must derate to 45%. Since the cables are exposed to direct sunlight, we

Note: The direction stated above on a wider adaptation of up-converters applies to radios that are 1000
must further derate the ampacity to 82% of the previous value.

Watts or higher.

Based on the deratings described above, the following table was developed:

Hybrid #6 Multiple Temperature Total Largest
Configuration | 90C Conductor Derating Derated | Overcurrent
Rating | Derating | | Ampacity ik
Exi2 75A 50% 82% 30.75 35A
12x24 75A 45% | 82% 27.67 30A
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Simplified Ordering Solutions: 3,6,9 and 12 RRU Kits

Lineltem PartNumber |Description Quantity |Unit of Measure Item PartNumber [Description Quantity |Unit of Measure
0001 PS-R-1600 RRH Drop Compensator Shelf 1 EA 0001 PS-R-1600 RRH Drop Compensator Shelf 1 EA
0002 |Pulsar-Edge-CNTRL '(':';\’fThRPLW” Pulsar Edge 1 EA 0002 |Pulsar-Edge-CNTRL E'I'\lgThRPL°Wer Pulsar Edge 1 EA
0003 RS485 Card High Power RS485 Card 1 EA 0003 RS485 Card High Power RS485 Card 1 EA
0004 PS-1600-73 1600-Watt Module 73V 2 EA 0004 PS-1600-73 1600-Watt Module 73V 5 EA
0005 PS-BYPASS-1  [PowerShift #2 Circuit Bypass 2 EA 0005 PS-BYPASS-1  [PowerShift #2 Circuit Bypass 5 EA

Item PartNumber |Description Quantity |Unit of Measure Item PartNumber |Description Quantity |Unit of Measure
0001 PS-R-1600 RRH Drop Compensator Shelf 1 EA 0001 PS-R-1600 RRH Drop Compensator Shelf 1 EA
0002 |Pulsar-Edge-CNTRL E';\IgThRFiower Pulsar Edge 1 EA 0002 |Pulsar-Edge-CNTRL g‘\lgThRPL°Wer Pulsar Edge 1 EA
0003 RS485 Card High Power RS485 Card 1 EA 0003 RS485 Card High Power RS485 Card 1 EA
0004 PS-1600-73 1600-Watt Module 73V 3 EA 0004 PS-1600-73 1600-Watt Module 73V 6 EA
0005 PS-BYPASS-1  |PowerShift #2 Circuit Bypass 3 EA 0005 PS-BYPASS-1  [PowerShift #2 Circuit Bypass 6 EA
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Features and Benefits

o Kits Include:
* PowerShift Shelf
» PowerShift Controller
« RS485 Card
e PS-1600- 73 Boost Modules
» PS-Bypass Modules

» Simplified ordering processing with one part
number for all kit components required for a
PowerShift installation.

« All kit components bar coded and labeled on the
one side of the containers for easy identification
in the warehouse and in the field.

« Components consolidated into custom containers
to eliminate excess waste.

» Light weight palatized kits can be easily loaded
into pickup truck or small SUV without the use of
a forklift.
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COMMSCOPE

Turn-up Testing and Configuring PowerShift




PowerShift Front View

PS-1600-73 PS-BYPASS-1 PS-1600-73 PS-BYPASS-1
Boost Module Bypass Module Boost Module Bypass Module
CKT-1 top and CKT-2
bottom Input and Output
Power LEDs
Pulsar-Edge-
CNTRL

Shelf w/Display
PS-R-1600

RS485-CARD  |——» 1_{ /t’ ! w I CKT11 .
]

cl

Key Features

Configurable for 1 to 12 circuits

* Hot swappable modules
Power to CKT's 1,2,5,6,9 or 10 e Allow for non-sequential OVP

will provide power to the « NEBS, UL and TPI tested Port assignments.
Pulsar-Edge -CNTRL

« 2000 watts per circuit. * DHCP configurable for remote
access.
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PowerShift Rear View

Burndy or equivalent YAV6C-L2TC14-FX
Standard Barrell lugs with V4" stud size
with 5/8" spacing for all input and
output connections.

Output connections to Raycap OVP's. #6 AWG Input connections from DC Breaker. #6 AWG
TelcoFlex IV or equivalent minimum 105C rated wire. TelcoFlex IV or equivalent minimum 105C rated wire.

Dry Contact Alarms
2 pairs required
Terminate in
positions 3 and 4
——

8’ Ethernet Cable.
Terminate at LAN
Port on Shelf and to
Laptop Computer.

Data Port not used

Ethernet Cable from
R1 Port on shelf to
"V-Boost Out” on
Raycap OVP

«3aC G

Nd €
-
i 2

R2 and R3 Ports are
not used

Ground Lug Connection Point. Burndy or equivalent
Lugs YAZ6C-2TC14

|

19" rack width shelf. When installing in a 23" rack use Newton 40380330 3RUrack adaptors
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Boost Module Specification

CommScope—Proprietary and Confidential. Preliminary specifications are for illustrative purposes
only and will be updated prior to publication.

P5-1600-73

PowerShift® Module, 2 separate 2020 watts circuits per module, Patent Pending

#* Reduced capital/operating expenditures

» Engineering flexibility

« Future-ready design

Preduct Classification

Brand PowerShifu®
Product Series V2
Product Type Module

Dimensions

Depth 35L.79mm | 13.85in
Height 41,40 mm | 1.63in
width 101.60 mm | 4.00in

Length, maximum

Electrical Specifications

1500.00 m | 4921.26 ft

Electrical Safety Standard CE | cUL | IEC 60950 uL
Electromagnetic Compatibility/Interference (EMC/EMI) EN 35022 Class A

Input Current Range 0-57 AMPS@ -38VDC

Input Voltage Range -38 to -38 Vdc

Input Voltage, nominal -48 Vdc

Output Current Range 0-30 A

Output Veoltage Range -48 to -73 Wdc

Output Voltage Ripple 400 mVpp

Output Veoltage, nominal -56 Vdc

Power Efficiency 93 %

Power Efficiency, nominal 97 %

Programmable RRU Voltage, nominal 56 Vdc

Total Output Power 2000 W, input voltage dependent
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Installation of RS485 Card and Controller Cards into PowerShift Shelf

Controller Card Installation Controller Card

. Remove Controller Card from packaging

. Locate jumper on side of card, confirm controller bridging ey |® | : RS485 Card
connector is set in Server (Local) setting. Client Hi{n, °
\ ) I
. If the bridging connector is in the client location use needle nose e /0/\
plyers to move the connector. Client Mode Si;!e Server Mode -
. View @ =
. Client connector setting is used for remote access only. ﬁ] | ||'EI] .
. . . . o E5 1 @)
. Slide controller card into slot with front latch open until you feel e | e
backplane connector fully seat, close latch o e, BN ‘
Teir L

RS485 Card Installation

. Remove RS485 Converter Card from packaging, open latch, fully

seat the card, and close the latch.
Use and ESD Protective wrist strap when installing the controller card

. RS485 Card and shelf are keyed to prevent it from being installed to prevent static electricity from damaging controller.
into the controller card slot.
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Pre-Power-Up Checklist

O Verify all PowerShift Circuits are terminated and securely connected to DC Power Plant, RayCap OVP(s), and PowerShift Backplane
O All equipment connected to and including PowerShift is properly grounded

O Verify Proper Installation of RS485 Retrofit Kits

L Alarm Pairs properly connected at Base OVP(s) and Top OVP(s) for functionality of RS485 link

 RS485 Link from Base OVP(s) to PowerShift Shelve(s) installed

L Set OVP configuration switch to appropriate position for Base Identification

O Properly sized Breakers in DC Power Plant installed
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Power-Up Procedure Controller RS485

1. Ensure no PowerShift Modules are seated into shelf.

2. Turnon DC plant circuit breaker for PowerShift Circuit 01, 02, 05, 06, 09, or 10

Note: The Controller, Display and RS485 card obtain power from the Shelf input terminals of Circuits 01, 02, 05, 06,

09, or 10; at least one of these circuits must have input power applied, a Power Module does not need to be installed in the
Shelfslot

3.  The Controller and RS485 LEDs should cycle, and the LCD display will

illuminate
The Controller Card SYS LED should illuminate solid green or Red
Controller
The Display should show the text “U” in the center/left of the screen
"

RS485 card ALM LED should illuminate green

N oo un A

R1 LED will not illuminate until output power from Shelf is applied to at least
one circuit on the OVP base
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Login Page

GUI Login Procedure

_'\%
p""’@“ﬁa

1.  Use Windows PC and web browser (Preferably Chrome)
2.  Connect Ethernet Patch cable from PC to LAN port on back of URL: 192.168.2.1

PowerShift Shelf Enter Password &

Passwordfeeesee | Submit || Reset |

3.  PC must be configured for DHCP operation in its Network Settings P —
4. Open web browser (Chrome) on PC and enter URL: 192.168.2.1.

GUI page should load. Home Page

5. Note: When the Controller is powered up it may take 1-2 minutes = =

™, o
/" Home . Reports Maintenance  Settings  Installation ' Software / Logout >

before the web browser can connect SRR MEWAND RSN PN R0 WG

| 2Active alorms | | Cleor Missing Devices..| | OVFRMs Assignments |

6. Password: super-user (lower case, no spaces)

7.  Click Submit, the GUI Home Page will load

v
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—

I n St a | | a t i O n R e p O rt /T a b __Home___ Reports__Maintenance _Settings_| e Software . /Tog_ta;t

useR: SUPER-USER DATE: 02/19/2021 TIME: 1254PM T 10200 e aPP: 4533 WEE: 4.6.33

Inventory
Comcode: 160009652TA

. CLEI
o Set Slte ID Series: 2:3
Board Code: PS841A_0I6R_USB_VZW
. . . Serial Number: LBGEPE17KZ29024910
* Set Site Name Description Boot Block: 1.3
Application: 4.6.33
Web Pages: 4.6.33

e Set Date and Time Defaults:
Modbus: 1.0.4
e Setting Date and Time will insure closeout Number of Power Shift Modules: 2
. . . Set Basic System Information
documentation and alarm event history match site Enter the Site D: 160345 |
location and other site alarm reporting devices. £ If“,“;”hl“’5“:““'“‘""““_"*‘S“"“” = |
Set the date for this system: [02/19/2021 MMDDIYYYY

e ENSURE DATE/TIME ARE PROPERLY SET BEFORE Sttetifor e sysom: (258 2 HouFoma
CONTINUTING WITH POWER UP PROCEDURE T

Change Language
ENGLISH w

- SubmitLanguage

© 2021 GE Critical Power. All rights reserved. Copyrights and Licenses. .
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Power Module Installation

1. Insert Power Module into Shelf Slot 01 until it stops

2. Close the front cover on the module to make connection and
lock into place

3.  Module input LED (P-In) illuminates green and output LED (P-
out) blinks red

e After 10-30 Seconds output LED turns solid green

4. Second Unpowered Circuit on module will illuminate yellow on
the input LED (S-in) due to not having input power applied

5.  RS485 card R1 LED should blink every 1-2 seconds and will blink
indefinitely.

Normal State

* |ndicates communication between PS Shelf and OVP base

i P-In Green

o

Verify Circuit Voltage on RayCap Equipment

7.  For Troubleshooting Please refer to Page 14 of PowerShift
Installation Instruction Manual

\\\—

Wil

I ml - 7— P-Out Green
il U

||‘|‘ S-In Green
' I ;LL S-Out  Green
P = First Circuit
S = Second Circuit

Y | T
v <~ 1 7 7]

-
1
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OVP Circuit Assignments

-’/Home ~ _Reports _Maintenance _ Settings Installation  Software : -i.ogaut > !
usER: SUPER-USER|CRAFT) oarE 11/04/2017 T 02:33PM i 182.165.2.1 AFF: Kb.042 weE: M&.0.46
|  2Record-Onlyttems | | Cleor Missing Devices...
1. On GUI Home page, confirm circuit 01 inset box is green, T bcModuleol @,
indicating power has been applied Lol 02e
5470 v | |00 ) 02 03 04
Current Current
3.75A N/A
Lower Lower
56.01V N/A)
- Home _Reports _ Maintenance _ Settings Installation  Software Logout
SR SUPER-USER|CRAFT] oAk 11/06/2017 L Q233PM ™ 192.168.2.1 APF KeQ42 WIE KL
2 Record-Only items Clear Missing Devices...

2. OVP Circuit Assignments are made by clicking anywhere inside

e T locModuleo1 @
the circuit box o1 O] 02 @
sa70v| | =) 02 o3 04
s75all  NA
| 56.01V|(__ N/AJ/|

17 | PRIVATE AND CONFIDENTIAL © 2017 CommScope, Inc [v1-17-10. COMMSCOPE’



OVP Circult Assignments Continued

. L . . . 4 Home ™ . Reports _ Maintenance _ Settings Installation  Software : Lngout
The circuit information pop-up box will be displayed i e e osasar e i02s0ii wranis e sss
| 2 Record-Only tems | | Cleor Missing Devices... | | Cleor PowerShift Foults |
Click on the OVP Assignment box to display the list of =
] & piay P TS Modde 01 D, kﬁfﬁ%‘?«muhoa @
available OVP upper voltage measurements I N \ e
. “Base: 0” is the address of the OVP base F:;;m;lu P;:;U F;“;mz;v P;ZSL /. .
unit that receives the upper voltage I Current || Gurent || Caremt Module Circuit ID
measurement and sends it to the I 2l R o Lower ouiE
PowerShift shelf = oD EsS e v NORMALJ| NORMAL)
——— — v ~ 7
. “Port: 1”7 identifies the port number of // B
the OVP top unit that sends the upper | - L OVP Assignment
voltage measurement to the OVP base 05 | PS Circuit 01 — | “uB
unit ovP [Base: 0 Port: 1 (Presently 55.30 V) ¥ |
. Select the applicable OVP assignment e - i
from the list 55.30V | | 6.06A | | 56.06V| |53.88V | | 0.24
Sector Lﬁ.’l;'.ha X Tech. LTE-FDD X
09 Band ‘ T00 ¥ DC CB# A5 x| 19
Wire ’m BLUE x| GREEN x [BROWN'R,
Colors ' 5
[ DISABLE THIS CIRCUIT |

COMMSCOPE
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OVP Selection Table

e Select the Raycap Base Address and the Raycap
Base Port assignment.

e Confirm upper and lower voltages on both the
Raycap OVP and the PowerShift Display scree
on the front of the shelf after the selection is
made.

e Commscope recommends that one circuit is
powered up at a time to confirm correct wiring
from Powershift to Raycap OVP’s

PRIVATE AND CONFIDENTIAL © 2017 CommScope, Inc |v1-17-10.

PS5 Circuit 01

Base: 0 Port: 1 (Presently 53.40 V) v

-

UNASSIGNED (000 / NONE)

Base: 0 Port: 2 (Presently 54.90V)
Base: 0 Port: 3 (Presently 0.00 V)
Base: 0 Port: 4 (Presently 0,00 V)
Base: 0 Port: 5 (Presently 0,00 V)

Base: 0 Port: 6 (Presently 0.00 V)

Base: 0 Port: 7 (Presently 0.00 V)

Base: 0 Port: 8 (Presently 0.00 V)

Base: 0 Port: 9 (Presently 0.00 V)

Base: 0 Port: 10 (Presently 0.00 V)
Base: 0 Port: 11 (Presently 0.00 V)
Base: 0 Port: 12 (Presently 0.00 V)
Base: 1 Port: 1
Base: 1 Port: 2
Base: 1 Port: 3
Base: 1 Port: 4
Base: 1 Port: 5
Base: 1 Port: 6

Base: 1 Port: 7

COMMSCOPE



OVP Circult Assignments Continued Note: The LCD main screen displays the upper

voltage measurements for each circuit (01-12)
after the upper voltage has been assigned to a
Shelf circuit. The voltages are displayed in a
4x3 grid; example:

Volt Displays for Circuits 01 and 02
1.  Check the LCD Display to confirm the Upper Voltage oftdge Pispldys TOL Lireuits 2 4N

measurements are displayed.

Circuit 01 Circuit 04
ke B4 BE B4
U 55 55 54 54

54 54 54 55
// V\\

e j Circuit 09 Circuit 12

1.  Using the LCD Display: Navigate the menu using up/down
arrows to scroll, and the square button to select

. Select Menu
. Select Status

. Scroll down and select LDC

. The available Circuits (Channels) are displayed:

COMMSCOPE
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OVP Circult Assignments Continued

PAl

Scroll to highlight the desired Channel

Select Desired Channel

The First portion of detailed Circuit data is displayed

Scroll down to view the remaining Circuit data

Verify Correct Circuit Information using GUI or LCD Display

Input Voltage: Typically around 54.5V

Lower Voltage: Around 56V or higher

Upper Voltage: 54V-56V

Output Current: Greater than 0, exact value will vary

Auto Line Resistance: Varies depending on cable length and
gauge

PRIVATE AND CONFIDENTIAL © 2017 CommScope, Inc |v1-17-10.
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Installation and Testing of Bypass Module

1. Confirm Power Module Circuit 01 input LED (P-In) and output LED (P-Out) are solid
green _
° Home . Reports = Maintenance  Settings Installation  Software Logowut
2. Insert a Bypass Module into Slot 2 of Shelf s syt e Galisiass meooen  msasenn wrasn  wmasm
2 Record-Only kems Clear Missing Devices-. Clear PowerShift Foults
. Bypass module input LED (P-In) and output LED (P-Out) illuminate solid .
green PS5 Module 01 PS5 Modube 02
) q1 QO 02 ® __qﬂll_{.f_‘} 02 @
. Confirm Power Module input LED (P-In) and out LED (P-Out) remain solid P oper || ™ pper | 1 | 7 Uoper|| ™ “"lop f i
green 56.10V|| 5440V| | 56.10V 5450V 03 04
2413 A 27.06A| | NORMAL | NORMAL
58.75V|| 60.04V| | NORMAL | NORMAL
3. Test Bypass Function is working properly
. Press metal tab on lower left of Power Module front bezel, latch will flip
outward
. Pull the module outward until Power Module unseats and its LEDs go dark
. On Bypass Module, confirm the input LED (P-In) remains solid green, and
confirm the output LED (P-Out) changes to solid yellow, indicating circuit is in
bypass
. Confirm the OVP voltage display continues to show a non-zero voltage for L1
and U1
4. Insert Power Module back into slot

. Power Module input LED (P-In) should illuminate solid green, output LED (P-
Out) will blink red, and then turn to solid green

. Bypass Module input LED (P-In) will remain solid green and the output LED
(P-OUT) will change from solid yellow to solid green, indicating the circuit is
no longer in bypass

. Confirm U1 voltage is showing 54V-56V
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Power Up Remaining Circuits

Repeat previous steps for each circuit, one circuit at a time

Turn on circuit breaker
Insert Additional Power Module as needed

Confirm OVP base display lower and upper voltage
measurements

Perform the OVP Circuit Assignments
Confirm LCD Display shows the circuit measurements
Perform check on circuit measurements

Insert additional Bypass Module as needed and test
bypass circuits

PRIVATE AND CONFIDENTIAL © 2017 CommScope, Inc [v1-17-10.
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Active Alarm Window

y /_P-;;n-e:h'\\ _Reports Maintenance ~_ Settings __ Installation _ Software /Lngom
-5“:SUF‘ER—‘SER DATE: 02 /21/2021 TIME: 11:14AM IF: 10.250.11.12 APF: 45,13 WWEE: 4.5.13
|  2Record-Only ltems | | Cleor Missing Devices... | | Clear PowerShift Foults |
o . . S — - -
Shows active alarms currently in the Powerotle T p v :
system. 01 @ 02 @ 0l @ 02
Pst:ircuth 031? PscirmjtD naz? P ercujll:;i 0}6 PS carc.ia}__u’zr
* Modules are individual identified for ease 55.30V| 5430V| = 5530V 5430V 03 04
of use. ) | M
| 5598 V| 5597V NORMAL || NORMAL| | . .
e Remaining Alarms will generate above x
Module Alarms. = : : -
Object * Date Time Severity Description
P51 PFD 02/19/2021 |05:55PM RO Password At Default -
° Prowdes Date/T|me/Seventy/Descnpt|0n 05 P51 CCH 02/19/2021 |06:02PM RO Configuration Changsd ‘ -
Of Ala rms Cleared Missing Equipment.
Madule 01 Module 02
° Clea r M iSS| ng DEV|ce aE— | Mo Active Alarms ‘ | Mo Active Alarms | =
* Clear Faults
09 12

® 2021 GE Critical Power. All rights reserved.  Copyrights ond Licenses...
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Procedure to Disable an Unused Circuit

1. Select the Circuit to Disable

4. Disabled Circuit Shown in GUI

o T e N W e TP b s £logoutD) . . . - e
o —n ‘ ”ml:o;/z‘uz‘:n ‘ ‘v;m:@ : \szit‘un‘.ﬂm : A::f:f . ‘wu s 3. Wa rn'ng CO nflrm atlon /" Home . Reports Maintenance _Settings _Installation " Software _Logout -
‘ecord-Only ltems ear Missing Devices... sar PowerShift Foults LSER: SUPER-USER DATE 02/21/2021 TIME: 03:22AM F 102501112 T e wes 45103
M"MH??S_V‘; M woosode - e — f 7_\_7 \_ﬁ Record-Only\tems‘| [ Clear Missing Devices... | | Clear PowerShift Faults |
I - " " P‘ PowarModUls Mofhle 01 % 3 | |
FSCsrcuf:ﬂ:l.?‘ Pscfmnf;u:ze‘ [ | ' D”' 04,
55.20V| 5420V 03 04 | l x | e M esGroaoz || Bes rooe
Current Current r Ipper]| - Upper
NORMAL || NORMAL | | _ r?’\,@ sa20V] | ;%\,t? 03 04
NORMAL || NORMAL - N yor L NS
I This will power off the circuit! Are you sure? | OpABA] 8.08 AN/ OnAMAD
[ L[ (A | 5598 | 56.05 vy | NORMAL il |
[ | | |
% j | ‘ ( D | <
05 [ PS Circuit 01 | 08 | | — I — -
ovp Base: 0 Port: 1 (Presently 55.30 V) v | D|SABLE C|RCU|T Cancel 05 ‘ PS Circuit 01 ‘ 08
Upper Current Lower Input Auto Line
d : Mkt J | - ovp [Base: 0 Port: 1 (Presently 55.30 V) v |
© ||sss0v| | 606a | |56.06v| |53.88V| | 0.24 - e G o Input vo Line
= — . i L
s [ feen ;| FauT | | 6.06A | |55.98V | |53.88V ‘ 0.24 EEEE—
09 e IEX} e ‘ﬂ: 12 Sector | Alpho x| Tech
wire BIUE) Geel X = '
u.;m_P— o G 5. Reenable from GUI ” = o (5% .
J A ] J Wire E
S— ] | DISABLE THIS CIRCUIT | = ) ) (e
l T jull T RARMET] NORMAL | [
— [ %05 ] [ ENABLE THIS CIRCUT |
2. Click on the Disable window | PS Circuit 01 |
ovp |Base: 0 Port: 1 (Presently 55.30 V) v |
Upper Current Lower Input Auto Line

Resistance

55.40 V 6.06 A 55.98 V 53.88V 0.24

|| Sector iAIpha %/ Tech. I LTE-FDD x| ]
Band i?oo % DC CB# IAS X
Wire P BLUE x| GREEN x| BROWN X

Colors
F
I [ ENAEBLE THIS CIRCUIT |
S

)
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Alarm History

ALARM HISTORY REPORT = =

Processor Halt| 0 0

Password At Default)] 0 1

P gy W W Minor Communication Fail Alarm| 0 0
..Home_ Reports aintenance °_Settings_. ¢ Installation " Software . - Logout_ > Major Communication Fail Alarm| 0 0
useER: SUPER-USER DATE: 02/19/2021 TIME: 12:48PM 1p: 10.250.11.12 APP: 4.6.33 WEB: 4.6.33 PowerShift Redundancy Loss| 0 0
PowerShift Input Fail] 0 0

ich report you would like to view: Configuration Changed| 0 1

Alarm History M Inventory ~ PowerShift 2 Powershift Upper Voltage Low| 0 0

Login History PowerShift Overload| 0 0

PowerShift Translator Timeout| 0 0

© 2021 GE Critical Power. All rights reserved. Copyrights and Licenses OVP Upper Voltage Out of Range| 0 0

Minor | Warning | Record Cnly |

Home _~ Reports “<Maintenance ~_ Settings Installation software " Logout . w

usenr: SUFER-USER DaTeE: 02112021 Tinee: 01:0Z2PM w: 10.250.11.12 App: 4.6.33 wens: 4.6.33
. Ammbistes P Description Date / Time Alarm
| = = |E= = [ 2021 (months) .
vents  |Before 1 Processor Halt 02/10/2021 04:20PM Record Only
e czeml o 2 Processor Halt 02/11/2021 02:41PM Retired
3 Password At Default 02/11/2021 02:41PM Record Only
4 Minor Communication Fail Alarm 02/11/2021 02:42PM Major
= — e e reams 5 Major Communication Fail Alarm 02/11/2021 02:42PM Critical
! LISl TR R [T & PawerShift Redundancy Loss 02/11/2021 02:42PM Critical
7 Minor Communication Fail Alarm 02/11/2021 02:42PM Retired
& 2021 GE Critical Power. A5 rights reserved. Cogyrights snd Licenses....
8 Major Communication Fail Alarm 02/11/2021 02:42PM Retired
ALARM H |STORY REPORT R d ” AI . I d 9 Powershift Redundancy Loss 02/11/2021 02:42PM Retired
. - . E(.:OI’ sa arms including 10 PowerShift Input Fail 02/11/2021 02:44PM Critical
Login Date/Time, Configuration Changes, and Cleared 11 PowerShift Input Fail 02/11/2021 02:44PM Retired
Histo ry 12 PowerShift Input Fail 02/11/2021 02:44PM Critical
13 PowerShift Redundancy Loss 02/11/2021 02:44PM Critical
14 Configuration Changed 02/11/2021 02:51PM Record Only
° EnSU re the System has no active alarms 15 PowerShift Redundancy Loss 02/11/2021 02:51PM Retired
16 PowerShift Input Fail 02/11/2021 02:51PM Retired
e (Clear Alarm History from Maintenance Tab 17 PowerShift Upper Voltage Low 02/11/2021 02:19PM Major
40 Fimsmelhifd Hlmm e Vimlbmmm | omaee e NEENLTLE] N.C ANkl Mmdiead

* Save Report and Submit with Closeout Documents
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Maintenance Tab - N —

~ ... Home,. . _Settings. . Installation _ Software. . / .Logout \

Alarm History user: SUPER-USER DATE: TIME: 12:46PM 1P: 10.250.11.12 APP: 4.6.33 WEE: 4.6.33

*  From the Maintenance Tab at the Top of the Home page it is

recommended to clear alarm history after all faults are cleared.

 lamptest ‘clear missing devices

* This insures that prior to leaving the site the systemis  clearPSfauits — —
functioning correctly. _—

* Only alarms that have resolved can be cleared from the history.  sartalamtest  clearhistory

(Alarm (CLA SDATHA.DTA.UDE) v]

Lamp Test

e RunaLED lamp test to cycle LED (Red, Amber, Green) Jpséart snme tran lesty

Clearing PS Faults and Latched Events

* Some critical events may require the use of the GUI to clear —

faults or latched events. Clears High Temp Alarm only.

@ 2021 GE Critical Power. All rights reserved. Copyrighis and Licenses .

Alarm Tests

e Closes dry contact relays for testing alarm. (20 seconds)
SNMP Trap Test

* Remote controller setup testing

Reboot

* Restarts controller, LEDS on output will flash red and restore
back to green.
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Inventory Report

Printer

< Logout A

1. Provides Hardware and Software |
information for PowerShift Il Shelf il ihioicslibinc T OVRRRN

Inventory
.
and Associated Components; e
I Site ID: n/a Comcode: 1600096527A Type: 0 strings of VALVE-REG
Description: MOHEGAN SUN CLEI: nfa Capacity: 0 Ah installed, 0 Ah online
Plant Type: -48Y Series: 2:3 Monitoring: 0 thermal, 0 voltage
Volts: -52.80 v Board Code: PS341A_0I6R_USB_VZW Reserve Time: LOW CURRENT
Amps: 0.0 A Serial Number: LBGEPE1TKZ47022064 Last Test Results: NOT RUN

Boot Block: 1.3.1
Application: X4.0.67

 Module Types e

Modbus: 1.0.2
D% Description Serfal Number Comcode CLEI Type Version State
. RHT1 LDC Translator LBGEPE17KZ46036180 16000965264 CLEI CODE 14 1.7 PRESENT
) M O d u | e S e r I a | N u m b e r RHMO1 LDC Module 01 LBGEPE17KZ48071233 16000965244 CLEI_CODE PS1600DC73 1.20 PRESENT
I RHMO2 LDC Module 02 LBGEPE18KZ02016714 16001216774 CLEI_CODE PS1600BP 1.20 PRESENT
M RHMOZ LDC Module 03 LBGEPE17KZ48071227 16000965244 CLEI_CODE PS1600DCT3 1.20 PRESENT
H a rd Wa re Ve rS I O n / a n d Sta te RHMO4 LDC Module 04 LBGEPE18KZ02016702 16001216774 CLEI_CODE PS1600BP 1.20 PRESENT
RHMO5 LDC Module 05 LBGEPE17KZ52001592 16000965244 CLEI_CODE PS1600DCT3 1.20 PRESENT
Of M O d u | e RHMO6 LDC Module 06 LBGEPE18KZ02016660 16001216774 CLEI_CODE PS1600BP 1.20 PRESENT
RHMO7 LDC Module 07 LBGEPE17KZ48071236 16000965244 CLEI_CODE PS1600DC73 1.20 PRESENT
RHMOE LDC Madule 08 LBGEPE1BKZ02016675 16001216774 CLEI_CODE PS1600BP 1.20 PRESENT
RHMOZ LDC Module 09 LBGEPE17KZ52001588 16000965244 CLEI_CODE PS1600DC73 1.20 PRESENT
RHM10 LDC Module 10 LBGEPE18KZ02016708 16001216774 CLEI_CODE PS1600BP 1.20 PRESENT
RHM11 LDC Module 11 LBGEPE17KZ48071134 16000965244 CLEI_CODE PS1600DC73 1.20 PRESENT

.
Y < O n t ro | | e r ( a rd S e rI a | RHM12Z LDC Module 12 LBGEPE18KZ03003079 16001216774 CLEI_CODE PS1600BP 1.20 PRESENT
.
N u m b e r a n d Ve rS I O n & 2018 GE Critical Power. All rights reserved. Copyrights and Licenses
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Clearing a Missing Device

e Missing Device alarms are caused

when a module is relocated from one " Home . Reports  Maintenance _Settings _Installation _ Software “ Logout
|ocation to another’ and the now USER: SUPER-USER DATE: 02/15/2021 TIME: 01:07PM IF: 10:250.11,12 HFF: 45,33 WEE: £,6,33
. o 7 | |
empty slot location is not used. [ | Clear Missing Devices.. | [ Clear Powershif Futs |
* These alarms are easily cleared by f?'""”“,';‘s_MEFeE{_""“@\I %@_‘_@4
using the Clear Missing Devices o1 o oz olllf o1 [ o2 |
button on the GUI Home Page. PSCIFCI‘JJ!:‘t:E‘I:lE’ PSCIFGI‘.IJI:‘t::E‘I:EE’ PE Circuit 01 PS Circuit 02
- — MISSING 03 04

05 06 07 08

09 10 11 12

& 2021 GE Critical Power. all rights reserved.  Copyrights ond Licenses..
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Software Tab

Home Reports  Maintenance  Settings  Installation “Software " Vo Lngm”" i e Used when it requested to save the
useER: SUPER-USER DaATE: 3211802021 TIME: 12:58PM P 10,250,111 2 S s wWeR: 4.5.33 Conflguratlon as a backup flle.
o  Files are saved as a .gal file and can be

renamed with a site name .gal.

» This tab can also be used when
needing to perform a firmware
upgrade on a controller.

& 2021 GE Critical Power. AN rights reserved. Cogyrights and Licenses...

D config {11).gal ~
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Home Reports Maintenance | Settings | _Installation  Software " Logout_ .

L]
; e tt I n g | a b useEr: SUPER-USER DATE: J2/1Bv2021 TIME: 12:55PM s 10.250.11.12 APP: 4.5.33 weER: 4.5.33

Flease select which seftings you would like to adjust:

System Communication Prograrmming
Date/Time/Temp Passwords User Defined Events
Alarm Test Security

PowerShift 2 Metwork

*  Optional location to set date at time using PC Date Part Numbers  Modbus
and time. o

Email

Alanm MNofification

* Remote Controller setup and notification setting UDE Notification

b Cha nging Alarm Severlty Table 32021 GE Critical Power. A5 rights reserved. Cogyrights s0d Lisenses
- e -y Home Reports  Maintenance Settings ~_Installation  Software /_ _Logout
y - p .
Home Reports Maintenance~ Settings - _Installation Software £ Logout . useRr: SUPER-USER DATE: 02/18/2021 TIME: 12:56PM W 10.250.11.12 app: 4833 we: 4.8 33
Notify Settings
= - s i : 12:5TPM : 10.250.11.12 : 4.6.33 = 4.6.33
user: SUFER-USER pare: 02/18/2021 Tine: 12: 1P: APP: WEB: ™ woaT owwn muANE

Date ! Time ! Temper: System Alarms . Sev. Relay  LED B @234 4234 42340RN Delay
High Ambient Temperature AMTH1 (CRIT). R2 J Py Weue Widuuidiie 05
Low Ambient Temperature AMTLY (MAJY. R2 PR STSTSTS e Wedeiwigie 05
Edit Date and Time Config Reboot Required CRT1 GRIT). R1 i J Wy Wi Widuiuidiie 05
Al AMJT - (CRITV. R1 L J VUV Ve Uewuuue Lz
ATAT RO /CRZ /AN Wiy wewe Weuwuwwe 05
Enable Daylight Saving Alarm Test Aborted ATB1 RO . A J Wi e Wewwiwwe 0 J
Real Time Clock Battery Low BBL1 RN M J Wi W Wewwiuwe L 0s
Configuration Changed CCH1 RO . S J WY Wewe veveuee L0so
Date Format | MIW/DDMNY Y™ lock Changed cLC1 RO . A J e Weue Wewwuiee 05
s t ID Conflict DIDT  WMAJY. R1 J WeWe wewe veweeee sy
e o Excessive Login Attempls EXLT RNV W Wb eeebee 05
i History Cleared HCL1 RO _/_R2_\ J Wi Weue Weuwuwe 05
e assword At Default PFD1 RO I\ J Wy Wieue Widuiuidiie 05
rocessor Halt PHT1 RO_J\ I J Wby Wewe Wewwuwe 05
T AR ;mT‘egFﬂled . ;‘IFJF: MA g% S J Weud Wewe Weuuuue L gs “
ot Configure: J J 5

WRN v ] ol WGRIT, \ YITL SUve Yevvewe |
Communication Alarms Sev. Relay LED 3234 4234 42340BN Delay
Minor Communication Fail Alarm CMA1T  (MALY. R2 J Py Wi Widuuidiie 05
Queue Overflow COF1  WMRN wiN J Peiviv Wewe Wewwwwie 03
HNo C, ut Response COR1  WRN.. I J e weue Weuuiwiee 05
Major Communication Fail Alarm MCM1  (CRIL». R1 i J e weue Weuuiwiee 05
inconfigured Alarm Deslination HNC1 (RN M J Wi W Wewwiuwe L 0s
ui Response POR1 (RN N J Wi Weue Weuuiuue | gs J
nal Password Reset EPR1 e 4 5

i WWRN. 8 iRy vy veywwwe \
’ Power Shift Alarms . 5ev. Relay  LED = 4234 4234 42340RN Delay

Use PC Date and Time [ i

Incompafible PowerShift ICLD1  (GRIL). R1 J\ J GV Weee Wewewwe 05
Date (MM/DDYYYY) | 02/19/2021 OVP System H20 TH201 CRIL). R1 i J Wi Weee Weuwiwwe 05
OVP System Intrusion TINT1  (CRILY . R1_\ J WeWe wewe veweeee sy
i 3 OVP System Power LTP1  LCRIL/. R1 . J WeWe wewe veweeee sy
e 12 oAt (12w E OVP Upper Voltage Out of Range LUV1  LCRITV . R1 J WeWe wewe veweeee sy
Network Time Sarver | 0.0.0.0 (IP Address OVP U fo Lower Comm TBC1  (CRIL.R1 J WU Weue Weuudue s
ower; AutoResistance Fail ARF1 WMALY. R2 i J Wy Wieue Widuiuidiie 05
Time Zone Offset[ 0:00 W | +/- Hrs:Mins ovier: oost Over Temp RCOT (GRINRL/ ) U Wowe Wewwwwe 05
oW isabled Cet Power LDGP1 RO_J\ \ J Wby Wewe Wewwuwe 05
C/Er Fuse Fail RFF1  LCRIT). R1 . J WY Wuue Weuuuwe 05
% ower: D Conflict RRID1  QMAJLS. R2 i J Wi W Wewwiuwe L 0s
Ve input Fail RIP1 WCRIT,. R1 . J Wi W Wewwiuwe L 0s
Ve nterlock Open RIO1 WCRIT,. R1 J Wi W Wewwiuwe L 0s
over odule Mi LMIST  CCRIT. I\ J Ve Wewe veweuee s
OV/ET: cdule Qver Temp RMT1  LCRIL) . R1 J WeWe wewe veweeee sy
oWEr ultiple Fan Fail RMF1  (CRIL/.R1 J WeWe wewe veweeee sy
ower Qutput V Qut of Rng ROV1  MAJY. R2 i J WeWe wewe veweeee sy
ower! Overload ROL1 ERIL_R1 i J Wiy e Wewwuee 05
ower; Primary_Fault LPRIT  (GRIT. R1 J Wy Wieue Widuiuidiie 05
ower; Redundancy Loss LRLS1 (GRIT). R1 J Wy Wieue Widuiuidiie 05
7| CW/Er i LRES1 (GRIL).R1 J Wby Wewe Wewwuwe 05
| owEr ingle Fan Fail RSF1 GMAL). R2 i J Weiviv Wi Widwiwwiwie 05
ower: Translafor Timeout TPT1 WCRIT,. R1 J Wi W Wewwiuwe L 0s
Ve Upper Voltage Low PUVLT (MALS. R2 i J Wi W Wewwiuwe L 0s
ower: Woltage Mot Linked LVNL1  WGRIL). R1 i J GV Weee Weuwwwe L 0s

@ 2021 GE Critical Power. All rights reserved.  Copyrights snd Licenses
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Dry Contact Alarm Connection

The PowerShift alarm relay terminal block is located on the back of the shelf. The
relays are Open On Alarm (Normally Closed).

If required, integrate the PowerShift Critical and Major alarms into the cell site alarm system (e.g., to a
66-block) using the wiring positions shown below

Alarm Relay Conneclions
Open on Alarm =NC Crkt

shell Jack Teminal Blocks

vrused |l o ||

Unused . |-
Critical (GUIRelay!| [II |-<:|
Maijor (GUI Relay2) _. a ]

Ursed |1 | |

There are two detochable terminal blocks thal
hold the alam wire hormess and plug into the
shalf jock: this ilusiration shows their crienfation.

A
——
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GUI Alarms

The following table lists all of the PowerShift alarms generated in the GUI: active alarms are viewable in the GUI Home
page. and the Reports tab provides an Alarm History report.

ALARM DESC

Cont.

RIPTION

GUI Alarm Description

Alarm

Type

Severity

Relay

Description [Troubleshooting]

Powershift Module Over Temp

PowerShift

Crifical

"The air inlet temperature to the meodule iz above threshold temperature
setpoint
[Check shelter or cabinet cooling system]”

PowerShift Multiple Fan Fail

PowerShift

Crifical

Both fans in a PowerShift boost or bypass module have falled; replace
the module

PowerShift Qutput V Out of Rng

PowerShift

Major

"PowerShift boost module cutput valtage has exceeded the maximum
output voltage of 73V
[Should not occur unless medule is faulted; replace the module]”

PowerShift Overdoad

PowerShift

Crifical

"The cutput current on a PowerShift circuit has exceeded the specified
maximum value of 30A, the module has tumed off its output; if circuit
over-current condition clears within 20 minutes, then module wall re-
enable output

[Check for short-circuit on cable or radio; check for radio drawing exces-
sive current]”

PowerShift Pimary Fault

PowerShift

Crifical

“A boost and bypass module pair are simulfanecusly trving to supply load
curent to a circuit

[Unseat bypass module then reseat, if problem persists then swap in a dif-
ferent boost or bypass module to determine which module is faulted]”

PowerShift Redundancy Loss

PowerShift

Crifical

One or more Powershift circuits has lost redundant backup power ona
circuit; this can be due failure of a boost or bypass module, removal of a
boost or bypass medule for maintenance purposes, etc.

PowerShift Resistance

PowerShift

Crifical

The line resistance calculated by PowerShift has a value exceeding 1
Ohms; this indicates a problem condition with the line or misapplication
of the product

PowerShift Single Fan Fail

PowerShift

Major

One fan in a PowerShift boost or bypass module has failed; replace the
medule

PowerShift Translator Timeout

PowerShift

Crifical

"Cemmunication failure between PowerShift shelf and OVP base unit
[Check R5485 cable connection from OVP Boost Output port to Power-
Shift shelf R1 pori]”

PowerShift Upper Voltage Low

PowerShift

Major

The reported radio input voltage is lower than the minimum expected
voltage of 37V

PowerShift Voltage Mot Linked

PowerShift

Crifical

A PowerShift circuit has input power applied and its output power is
enabled, but the GUI has not been configured to link an OWF voltage
meagsurement to the circuit

GUI Alarm Descripfion Alarm severity | Relay Description [Troubleshooting]
Type #
High Ambient Temperature System Major 2 Shelter/cabinet air temperature is above acceptable range
Low Ambient Temperature System Major 4 Shelter/cabinet air temperature is below acceptable range
St swom | Cricol | 1 | e o reso the confroler 1o power aycle 1T
Auxiliary Major System Critical 1 N/A for PowerShift
AT A System Read Only Iiri':’c.i;cufes user has initioted test of the alamn relays. True while test is ac-
Alarm Test Aborted Systermn Read Only User alamn test was aborted due to an actual alarm condition
Real Time Clock Battery Low Systermn Wamning The lithium battery in the controller RTC should be replaced
Configuration Changed Systemn Read Only User has changed the system configuration
Clock Changed System Read Only User has changed the system time/date
ID Conflict Systermn Critical 1 Indicates a proklem with one or more boost or bypass modules
Excessive Login Attempts Systemn Warning User has fried to login with an invalid password - three foiled attempts
History Cleared Systermn Read Only User has cleared histary logs for alarm history or other history logs
Password At Default Systemn Read Only The login passwords are at factory default
The contrcller processor has stopped; controller was unseated in the shelf
Processor Halt System Read Only or power is otherwise removed from the coniroller. Eniry is written during
boot up based on RTC flag
Self Test Failed Systern Major i N/A for PowerShift
ID Mot Configured Systemn Critical 1 Boost or bypass module has an ID that is outside valid range
Minor Communication Fail Alarm Comms Maijor 2 Controller has lost communication with one boost or one bypass module
Queue Overflow Comms Warning N/A for PowerShift; applies only when a modem is used
Mo Cal-Out Response Comms Waming N/A for PowerShift; applies only when a modem is used
Major Communication Fail Alarm Comms Critical 1 Confroller has lost communication with multiple boost/bypass modules
Unconfigured Alarm Destinafion Coriva Warning :?g:i;s;&gured to alert via dialout or SMMP, but no destination has
Mo DigkOut Response Comms Waming N/A for PowerShift; applies only when a medem is used
Externcl Password Reset Comms Warning N/A for PowerShift
Incompaticle Powershift Powershift |  Criical O s isbomanteos il slbatus il
OVP Systemn H20 PowerShift Critical 1 QOVP alarm due to water ingress sensor activating on OVP dome unit
OVP System Intrusion PowerShift Critical 1 OVP alarm due to dome unit cover having been loosened or removed
OVP System Power PowerShift Critical 1 OVP alam due o a power issue on one or more circuits
OVP Upper Voltage Out of Range PowerShift Critical 1 The reported radio input voltage is outside expected range [37V to 40V)
OVP Upper to Lower Comm PowerShift Crtical | E:gfg;ssimc;ring loss of communication between base unit and
PeovcrShifl At Resatance Fal PowerShift Niox 2 sthiﬂ was unable o complete a line resistance calculation fora
“The PowerShift boost/bypass module has exceeded its operating tem-
Fowerlill Bocek Over Terme Rowesshitt Catical L ?g;\::iefor failed fan alarm on medule; check the shelter or cabinet
cooling system]"
PowerShift Fuse Fai PowerShift Crifical | 'm: mmhiﬂ boost converter module has a failed internal fuse; replace
PowerShift ID Conflict PowerShift Maijor 2 Possible issue with the PowerShift shelf unit
PowerShift has lost input power to a circuit; the circuit previously had
PowerShift Input Fail PowerShift Critical 1 i:iz.l:ifower applied and a boost/bypass module was installed for the
"Boost or bypass module is impropertly seated in the shelf, or the module
PowerShift Inferlock Open PowerShift Crical ! backplane is damaged, or the shelf backplane s damaged

[Reseat modules; inspect backplane of medules for any obvious dam-
age]"
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Commescope Technical Support

Mobility Solutions Wireless Tech Support — CommScope

Phone: (800) 255-1479 or (888) 297-6433

Option 3 — AWP (All Wireless Products)
Normal Hours 8 AM -5 PM CST
After Hours: Emergency Support Only (answering service will page engineer on duty)

Have an issue or a question? Create a Tech Support Ticket at: www.commscope.com/wisupport
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Raycap 12 RRU Rack Mount
6 OVP RMvs 12 OVP RM

Features (2260): Features (4520):
6-circuit OVP design 12-circuit OVP design
«  30-V1-HV Strikesorb Surge Protection 30-V1-2CHV (same protection,1/3 space)
«  Alarm Wire Connections: 36 Alarm Wire Connections: 4 (simplified)
+ \/oltage Monitoring of Tower Top voltages as Tower top Voltage reporting through RS485

well as alarms for intrusion, humidity & OVP link
Alternates Power «  Alarms for intrusion, humidity and OVP power
2260 + Retrofit Circuit «  Ability to land power and fiber in a 3U space

* Modular, field upgradable CPRI addition

« Daisy chain readiness for additional units

«  Vendor agnostic RS485 output to up-converter
solutions.

4520 Rack Mount

4

Evolution

s sreraa,

Y
”~

RVZDC-4520-RM-48
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Rack Mount 12 RRU OVP - Front Panel

RCMDC-4520-RM-48
RCMDC-4520-RM-482

LED Display " D
arm

indicators

Universal VZW CPRI modules

00DO0OD
000000

A

Flush or
\ 5”7 front
Fold down face projection
for access to Circuit power mounting
alarm board LEDs options

COMMSCOPE
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Rack Mount 12 RRU OVP - Power/Fiber Connections
RCMDC-4520-RM-48
RCMDC-4520-RM-482

Daisy chain and
DC up-converter
RJ45 connections

-48V bus 7-12
RTN bus 7-12\ .
R TN TR (2) RS-485 twisted
-48V bus 1-6 L 0y T ! L pair connections
% "N N O c—— from Tower top
3 H : e o0 ov 00 80 8% ) )
RTN bus 1-6 . o - oo oo a6 58 6 48 unit(s). Wires pass
T ey - i ‘ through to front
PCB
Dual rows
. horizontally stacked
Main ground Strikesorb
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Raycap 2 Position OVP RC3DC-1064-PF-48

. Ra?/cap 2 Position OVP manufactured from May of 2013 onward do have
voltage monitoring capabillities.

« The same part number is used for the units that may not have voltage
monitoring capabilities.

were terminated on the OVP

* Inspection of the installed units will be mandatory to assure that these units
will work with PowerShift configurations and also to confirm that alarm pairs

Voltage monitoring units will have a 4 position terminal strip at
the top of the OVP board.

SURGE PROTECTION DEVICE TYPE 2 UL 1449
ENVIRONMENTAL TYPE 4 MFG DATE 00-00
CONTAINS NO SERVICEABLE PARTS H1344
OPER TEMP 35TO +70C MODEL: RC3DC-1064-PF-48
In 20 KA S
OPERVOLTAGE  60VDC AT
MCOV T5VDC

VPR 800V DC+ to DC-, 1000V DC+ to GND, 800V DC- to GND

SUITABLE FOR USE ON A CIRCUIT CAPABLE OF
DELIVERING NOT MORE THAN 25,000 DC AMPERES, 60
VOLTS MAXIMUM, WHEN PROTECTED BY A 150 AMPERE
CIRCUIT BREAKER RATED 80 VOLTS MAXIMUM. REMOTE

ALARM WIRES TO BE CONNECTED TO CLASS 1 SN: 012345
CIRCUITS ONLY.

Raycap, Inc. USA 800 890-2569 ||”||||IHI”H
This product is SLIb]EGt 10 one or more patents 150-2773A
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Raycap RCMDC-3300-PF-48 & RCMDC-3315-PF-48 6 Circuit OVP

|
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COMMSCOPE
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Raycap Design Progression for 3315 OVP

|RCMDC-3315-PF-48

RCMDC-3315V-PF-48
RC2DC-3315-PF-48 Rev A &B

{

Eo
~
Tt

&
el /&8

T —

Y.
S

RC2DC-3315-PF-48 Rev C
RC3DC-3315-PF-48

First Generation OVP
No Volt Meter. OVP box must be

replaced for PowerShift

Note — 765 units sold through

Second generation OVP

Has a volt meter but would require
board upgrade and running conductors
o each OVP. Needs to be replaced for

PowerShift.
Note : 4452 Sold through Commscope

Third Generation OVP

RC2 and RC3 have different grommet kits but are
essentially the same units.

RS485 Retrofit upgrade required if the 3315 is
nterfacing with a 6627 or 4520 OVP.

Note: 43,251 Sold through Commscope

ommscope
41 | PRIVATE AND CONFIDENTIAL © 2017 CommScope, Inc [v1-17-10. COMMSCOPE’



Raycap RCMDC-6600-PF-48 & RCMDC-6627-PF-48 12 Circuit OVP

Aampere " 15 okl

AR TR

LRERN

‘2B
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OVP Retrofit Kits

Kit for 2260

Kit for 3315 Box
Rack Mount
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COMMSCOPE

Configure Manual Line Resistance




Determine Line Resistance
IMPORTANT:

. Take care to determine an accurate cable length between PowerShift shelf and
remote radio unit; try to get within +/- 25 feet of actual cable length

. For a building rooftop site make sure to account for horizontal cable path; this
increases the cable length in addition to the height of the building

. Double-check the resistance look-up table (Section 3) to ensure the correct cable
gauge/length and corresponding resistance value have been selected

. When entering the resistance value into the PowerShift shelf GUI web page, double-
check to ensure the correct resistance value has been entered
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Cable Gauge Resistance

_Lookup Table

Distance [Cable Distance [Cable Distance [Cable Distance Cable Distance Cable
to RRU Gauge to RRU Gauge to RRU Gauge to RRU Gauge to RRU Gauge
Feet 6 AWG Feet 6 AWG Feet 6 AWG Feet 8 AWG Feet 8 AWG
150 0.13 600 0.53 1050 0.92 150 0.2 600 0.8
175 0.15 625 0.55 1075 0.95 175 0.23 625 0.84
200 0.18 650 0.57 1100 0.97 200 0.27 650 0.87
225 0.2 675 0.59 1125 0.99 225 0.3 675 0.9
250 0.22 700 0.62 1150 1.01 250 0.34 700 0.94
275 0.24 725 0.64 275 0.37 725 0.97
300 0.26 750 0.66 300 0.4 750 1.01
325 0.29 775 0.68 325 0.44
350 0.31 800 0.7 350 0.47
375 0.33 825 0.73 375 0.5
400 0.35 850 0.75 400 0.54
425 0.37 875 0.77 425 0.57
450 0.4 900 0.79 450 0.6
475 0.42 925 0.81 475 0.64
500 0.44 950 0.84 500 0.67
525 0.46 975 0.86 525 0.7
550 0.48 1000 0.88 550 0.74
575 0.51 1025 0.9 575 0.77
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Configure Manual Resistance Mode Procedure

Click on the Home tab again and note at the top of the web browser where the
URL address is displayed:

Note: If the URL address is not displayed the browser might be in full screen
mode, try hitting the F11 keyboard button to exit the browser full screen mode

rﬂ CoFgad! Powed L - F
€ C (D Net
PowserShift
Hbury: Reports Maintenance  Serongn blslstion  Toftaade IL et
Hoos Klretomim e i hdis el .
_u:d-l-:;‘.::-.- Cinsr Mty Dt wor BowrrShaf Fioght
| Prestens O [l D
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At the end of the URL, add the text &resist as shown below, then hit the keyboard Enter key (“resist” must be lower case)
(use Shift+7 key to enter the “&” symbol)

D 10.250.11.12/rth2home.html?_Sd455+RRH20NLYVIEW+1536773¢ 15.'-3..:-

After you hit the Enter key, the page should reload, and the Home page will appear again as normal

Click inside the circuit box, a pop-up box will display circuit details including the Resistance Mode and Manual Resistance value fields
(if these parameters are not visible then check that you entered &resist correctly; manually refresh the page if needed)

10.250.11.12/rrh2home.htmi?_S5667d+RRH2ZONLYVIEW+15367751571 3 8iresist
,-”. Home % Re Maintenance  Settings Installation  Software »"edl.ogom S
USER: SUPER-USER DaTE OB f12/2015 TUME OTIOIEM 102501042 ST S 4
Click inside circuit box | I;rfﬂc?;—%ﬂlimm I | Clear Missing Devices.. | | Clear Powershift Foults |
T PR X |:
o Module — |
7 PS5 Module 01 "
01 O 02 PS Circuit 01
PS Circuit 01 PS Cireult €
Upper pi| ove Base: 0 Port: 1 v .
04
950 A|| 1931
sy L 9.50 A
56.04 V|| 56.31
. Resistance Mode |Autc ¥
nual Resistance g 15
N/A 0.150Q
i - 08
Sector Tech !
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Set Manual Resistance Value

IMPORTANT: The following steps must be performed for each circuit

Click on the Resistance Mode drop-down list and select Manual

[ £ FetOr-umy eS| *
—| x|=
12 PS5 Cireuit 01
jeui |
Y1 ove Base: 0 Port: 1 v
Ul r Upper 1 Current Auto Line
3 Resistance
L
3 9.50 A
[ okt Mamn = : n
= = Resistance
N/A 0.15 0}
Sector | Tech. |
Band | DC CE# |
Wire | <t of -
Wa \Wa W
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50

Set Manual Resistance Value

Click anywhere on the page to submit the change; the bottom of the page

will show “Updated”

" Home . Reports Maintenance _Settings _Instaliation _ Software < Logout .
uSER: SUPER-USER CATE 09/12/2018 HE 0B115M " 102504202 PP 45,01 WER 45,11
| 3 Rigg‘i;:ll_:{hrzms [ Clear Missing Devices... J r Clear PowerShift Foults }
Power Mod — »
wer Mo Modute 01 | |
01 O 02 PS Cireuit 01
PS Clreurt 01 PS Cireud
Hpe = | ove Base: 0 Port: 1 r 04
950 Al 193 ‘
-. 56.04 V 563 9.50 A .Elb.U-I-V . 54,38V
Resistance Mode |Manual ¥
e _| Manual Resistance (15 “ 0
N/A 0150
05 08
Sector | Tech. |
Band | DC CBa |
|

RHCOLMRE
Updated.
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Set Manual Resistance Value

Use the lookup table in Section 3 to obtain the resistance value based on the cable length and the cable
gauge (6-AWG for most Verizon sites); the example below is a 6-AWG cable with 375 feet length, which is

0.33 Q (ohms)

Enter the desired resistance value into Manual Resistance field, then click anywhere on the page to cause the

value to be submitted; the bottom of the page will show “Updated”

Installathon  Software

Home — Reports ~Maintenance  Settings
----- supERUsen CEE GR12i2018 = LO3e511.12
2 Record Onhy s | |_Ciear Miseing Deviess | [ Clear Powershit Foults
Prorgvesr oL =
P35 Module 0L
0l O D2 PE Circuit 01
P Cirouit 61 P45 Cincis
ovp Basze: 0 Part: 1
950 A 193 ‘
: 04V 38V
ss0avl| 563 9.50 A | | 56.04 | 54.38
Resistance Mogs | Manual ¥
B | Manual Hr‘jmnm( > (o]
I +
Ni& 0.330
Sector | Tech.
Band | be CBs |
Wire b
10 ‘
RHCOLMRE
Updated,
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Set Manual Resistance Value

As indicated below, confirm the circuit shows Manual Line Resistance and confirm the resistance value is
correct as determined from the Section 3 lookup table

Fd & Home e _Reports _ Maintenance _ Settings Installation  Software 4 -Logwl-
I SURER-USER EATE 04/12/2018 THE DA TEM " 102500112 aPF 1 WEE: 5,11
2 Ri:;%‘f;:,':mms [ Clear Missing Devices... | | Clear PowerShift Foults |
[ EE— x
Pomer Motk Module 01 | : ]
01 Q 02 P Circuit 01
PS Circuit 01 PS Circui
PPE Y1 ove Base: 0 Port: 1 v 04
950A|| 193 bt
9.50 A | |56.04V| |54.38V 0.33
56.04 V|| 563 )
Resistance Mode | Manual ¥ .
.| Manual Resistance p 43 -0
N/A 0.330
05 08
Sector [ Tech. |
Band | DC CB#
Wire | x A
3 r ™
09 10 11 ‘ 12
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Repeat Manual Resistance for All Circuits

Repeat the previous steps for each circuit

When all the circuits have been configured for Manual Resistance operation, there should be no remaining
alarms; note that any unused circuits must be disabled (as shown in the example below for circuit 4):

Ahiome X _Reports _Maintenance _ Settings __ Installation _ Software Logout
USER: SUPER-USER DATE: 05/26/2021 TIME: QT:TAM IF: 10.250.11.12 AFF. 4.3.13 WEE: 4,3.13
| 2Rescord-Only ltems | | Cleor Missing Devices.. | | Clear PowerShift Foults |
PowerModule ] Module PowerModule. =~ 0 —— ] Module
P e Module 01 @ [ o PsModuleoz @] U Fmoduleos @ [ o PSModuleos @
02 @ 01 @ 02 @ 03 @ et 03 @ ot
P5 Circu?t[ll FSercu?t o2 P5 Circuit_ﬂll_ j 5 Circuit_DlE‘_ y P5 Circu?t 03 ¥ oo P5 C\rcuit_DlE_ ) ¥ o
Upper Upper Uppe Uppe O Uppe "0
Current Current Current Current Current sP%\g' Current sP%\g'
1875A|| 1825A| NORMAL NORMAL || 1856A| NORMAL || OV
57.61 V)| 59.39 V||| NORMAL| NORMAL ||| 57.53V NORMAL || viseis
=4 . A g 7
|' | I 1 |
| J | 3|l :
| PS Circuit 01 | PS Circuit 02 I | PS Circuit 03 |
ove [Base: 0 Port: 1 v| ovp [Base: 0 Port: 2 v| ove [Base: 0 Port: 3 V|
Upper Current Input Manual Lin Upper Current Input Manual Jpper Current Lower Manual Line
Resistance | Resist; Resistance
18.75 A 57.61V 53.63V 0.33 18.25 A 59.39 V 53.75V 0.33 18.56 A RTH3Y 53.63V 0.33
Sector . Tech. | Sector | Tech. | Sector | Tech.
Band i DC CB# Band DC CB# Band DC CB#
Wire k her i i Wire | ! Wire | i
Colars Colors 2 Colors ‘ g )
| DISABLE THIS CIRCUIT | N | DISABLE THIS CIRCUIT | || | DISABLE THIS CIRCUIT |
[ 3 1 3
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Confirm Radio Input Voltage

1) If practical, the remote radio input voltage can be measured at the tower/roof top
mounted OVP by observing the digital LED display that is built into the OVP (or by
using a hand-held voltage meter)

2) The RRU input voltage should measure roughly around 52VDC to 56VDC,
depending on the amount of RRU load current

3) Using the PowerShift LCD display or the GUI to observe the RRU current for each
circuit, following are rough guidelines on the expected RRU input voltage:

a. Aload current of 0A-3A (when RRU is idle) will result in an RRU input voltage
of around 54VDC to 56VDC

b. Aload current around 10A or higher will result in an RRU input voltage of 52VDC
to 54VDC

4) A RRU input voltage measurement <50VDC or >56VDC most likely indicates an
issue:

a. <50VDC RRU input voltage indicates the actual line resistance is higher than
the manual resistance value you entered in the GUI

b. >56A RRU input voltage indicates the actual line resistance is less than the
manual resistance value you entered in the GUI

c. Re-check the resistance value entered in the GUI; confirm the correct cable gauge
and length was chosen from the lookup table in Section 3
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COMMSCOPE

Raycap OVP Configuration Examples




New Site - 12 OVP Raycap 6627 Top and Raycap 6627 Bottom

12 RRU Capacity Top: 6627

Please refer to Raycap RCMDC-6627-PF-48 Install
instructions for alarm wiring instructions and
selector switch settings.

Trunk Cables
V-Boost Out
| <
Bottom: 6627 ,_ Base ID 0
RS485
24 - #6 AWG
- — RT

PowerShift

\ 4

Alarms

DC Breaker
12 circuits

COMMSCOPE
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RS485 Feedback

Alarm Wiring 12 RRU OVP -

Tower-Eaze
‘communioation

e

W Wil W

= Alarm

- LR NN NN OU'IFU‘E
;; . Al o T e Y e T e W e o BTS
Rl = .

Hote:
Selecior awitch zet to
“2" for Baze mode

|| =R

ﬂg&.,nt:r \“nmﬁ '

COMMSCOPE
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New Site - 12 OVP Raycap 6627 Top Raycap 4520 Rack Mount Bottom

12 RRU Capacity

Please refer to Raycap RVZDC-
4520-RM-48 Install instructions

Top: 6627

Please refer to Raycap RCMDC-
6627-PF-48 Install instructions

A

Trunk Cables

for alarm wiring instructions and
selector switch settings.

Bottom: 4520 o

y

Cabinet or shelter V-Boost Out

for alarm wiring instructions and
selector switch settings.

g
i,

i

i

[ | ;
B

0000000

24 - #6 AWG

Base IDO

RS485

R1

PowerShift

=

Alarms

A

DC Breaker
12 circuits
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Raycap 6627 Tower Top and Raycap 4520 at Base

6627 Top

4520 Bottom

7_34" o Note: _
-‘: ‘%&‘ Selector switch set to

“e” or "1" for Tower Top mode

0

i Note:
v @ 7| Selector switch set to
~ ey | “O"for Base address “0”
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New Site - 12 OVP Raycap 6627 Top and Raycap 6627 Bottom

Please refer to Raycap RCMDC-
6627-PF-48 Install instructions
for alarm wiring instructions and
selector switch settings.

18 RRU Capacity

Top: 6627

__+«—— | BaselDO

V-Boost Out

Bottom: 6627

RS485
24 - #6 AWG
R1
PowerShift PowerShift
24 - #6 AWG
DC Breaker Alarms DC Breaker
12 circuits 6 circuits

i
%\%‘M\% ‘ |
{
W i

Top: 6627

RS485

Please refer to Raycap RCMDC-
6627-PF-48 Install instructions
for alarm wiring instructions and
selector switch settings.

R1
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New Site - 18 OVP Raycap 6627 top and Raycap 4520 Rack Mount bottom

18 RRU Capacity

V-Boost Out
Base ID O

/ Cabinet or shelter

Bottom: 4520

Please refer to Raycap RVZDC-
4520-RM-48 Install instructions Trunk Cables

for alarm wiring instructions and
selector switch settings. \520\:
Bottom: 0

24 - #6 AWG RS485

N
O g8s88s POD
odo [

=
=
=

0000C000]

000

12- #6 AWG RS485

R1

R1
PowerShift @ PowerShift @
DC Breaker EE
12 circuits DC Breaker
6 circuits

COMMSCOPE
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Retrofit Site Raycap 3315 Top and Raycap 2260 Bottom

6 RRU Capacity

Top: 3315

ii

Please refer to Raycap 2260-
ALM-RS485 Install instructions
for alarm wiring instructionsand
selector switch settings.

Trunk Cables

Bottom: 2260
NN V-Boost Out
Base ID O
RS485
12-#6 AWG Bottom 2260 will need 2260 -
ALM-RS485 retrofit Board
R1

s
i
A

AL
S

DC Breaker

6 circuits
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Analog Wiring Method — Existing Sites

PCB TERMINAL BLOCK DISTRIBUTION UNIT PCB TERMINAL BLOCE
1 2 3 4 5 6
= 2|z glz = z glz glz =
z =zl= =zl= = z ==z =l= =
Top E 3| B|E % E 3|E B|E B
1
PASS-THRU 1 PASS-THRU
CIRCUITS 1-3 Y, CIRCUITS 3-8

Box

Existing
Trunk
Wiring

CKT 1

BN I I I I I AN AN I A A D

LA A AN NI INININ TN I
SLGS TGO ST S

[ 2 I € 2 € 8 € 2 € 2 € DX C X € DX C OC X 0 )

-
-

()
%
’
()
)
’
L)
()
>,

2
I
8 ¢
- a

-
’

U
[)
4
')

[ O00

- e

Retrofit

L)
L/
L)
/5

SELECTOR

B Oad rd "’:' O f Sk (____SwiTGH

L'y
= L AN R S A R D RS A SRR A
e S T s B S o R R RS
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Retrofit Site Raycap 3315 top and Raycap 3315 bottom

Top: 3315

Bottom: 3315

6 RRU Ca

pacity

V-Boost Out
BaseIDO

PowerShift

Alarms

DC Breaker
6 circuits

RS485

Bottom 3315 will need 3315-
ALM-RS485 retrofit Board

R1

64
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3315 Top and 3315 Retrofit Bottom

INSTALL INSTRUCTIONS 331 5'ALM'HS435
p31 5'ALM'HS435 INSTALL INSTRUCTIONS

111 Alarm connections for 3315-ALM-RS485
RVZDG-3315-PF-46 at the Tower Top connected to RYVZDC-3315-PF-48 with Retrofit Kit at the base.

Voltage Monitoring on Main PCB

Pair Color | Alarm Input

-

- e

Bage Unit

2
B
()
L)
Pair Color Alarm Input | y
B 06 Black -4BY ¥
. ‘
>R
. |00 o 4
Black HzO .
PWR
2 oo comM

N M O O M O O O O O OO OO OO OO

AR IR

= e e e e e e e W
I

N N R o N G G G G O GO OO OGSO OGSO
O N N R I N o N e N o o o o e N S N N e N o o N AN IO

Note:
Baes Mode Address 0"
Fostticn “2*
[T —
21050 e SRupeap + Allights reservad
————— = T T 1. | g PR, A Rend
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Retrofit Site Raycap 3315 top and Raycap 2260 Bottom

66

V-Boost Out - Base ID 1

Trunk Cables

12 RRU Capacity

|
| Top:3315

Trunk Cables

to V-Boost IN on Base ID 0

»
»

o000 0

I

Bottom 2260 will need 2260-
ALM-RS485 retrofit Board

Please refer to Raycap 2260-
ALM-RS485 Install instructions
for alarm wiring instructions and
selector switch settings.

o000 0

Bottom: 2260

12 - #6 AWG

PowerShift

Alarms

I )

PRIVATE AND CONFIDENTIAL © 2017 CommScope, Inc |v1-17-10.

DC Breaker
12 circuits

[ 000G 1

(]
00000 0]

RS485
12 - #6 AWG

V-Boost Out
Base IDO

A

R1

COMMSCOPE




Retrofit Site Raycap 3315 top and Raycap 3315 Bottom
12 RRU Capacity

Trunk Cables
V-Boost Out

-
Base IDO

RS485 _ Bottom 3315 will need 3315-
ALM-RS485 retrofit Board

R1

Bottom: 3315

V-Boost Out - Base ID 1
to V-Boost Inon BaseID 0

12 - #6 AWG

PowerShift

Alarms

I =gy

DC Breaker
12 circuits

COMMSCOPE
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Retrofit Site Raycap 3315 Top and Raycap 2260 Bottom

[ N -
| \'
| 12 RRU / 3 Sectors
Top: 3315 I Top: 3315 Top: 3315
- 12 RRU Capacity
Base ID 2 Base ID 1 Base ID 0 Please refer to Raycap 2260-ALM-
RS485 In.statll inijtructioréls folr a{a rm
T . i o7 q g wiring instructions and selector
: I ENEREN) ALY I HEREEN) itch settings. N d
Bottom: 2260 || : = ; | D : swich setings, No perade
- . v RS485 ) .
8 #6 AWG @
8 #6 AWG
All bottom 2260 will need 2260-
ALM-RS48S5 retrofit Board R1 (=
upgrades. @ RS435

DC Breaker
12 circuits
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Retrofit Site Raycap 3315 Top and Raycap 3315 Bottom

- _
|\ ‘l
‘|‘|‘ | 12 RRU / 3 Sectors
| Top: 3315 Top:3315
Top: 3315 ﬁ:’% op op
LB 12 RRU Capacity
Base ID 2 Base IDO
Please refer to Raycap 3315-ALM-
RS485 Install instructions for alarm

wiring instructions and selector
switch settings. No upgrade
required on top 3315s

Bottom: 3315

All bottom 3115 will need
3315-ALM-RS485 retrofit Board
upgrades.

DC Breaker
12 circuits
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Raycap 6627 Top and Raycap 6627 Bottom

|
|

Top: 6627 |

Top:6627 ———

m&m@@ ‘|
i
A ~

12 RRU Capacity
4 RRU's Per Sector

R
IIIMW;

~ 1 |BaselD2 ~ I |BaseID1
Bottom: 6627 l‘\l ‘||‘ Bottom: 6627

ff_lBase IDO
|

8 #6 AWG
8 #6 AWG

R1 {— RS485
D i

\ 4

DC Breaker
12 circuits
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Retrofit Site Raycap 3315 top Raycap 3315 bottom

I ) 18 RRU Capacity

” . Top:3315

Trunk Cable

X 6 RRU Base ID O X 6 RRU
2 per sector 2 per sector
Base ID 1
Base ID 0O
Bottom:
Bottom: 3315 RS485
RS485
12- #6 AWG 12- #6 AWG Bottom 3315 will need 3315-
ALM-RS485 retrofit Board
R1 R1
PowerShift

Please refer to Raycap 3315-
ALM-RS485 Install instructions
for alarm wiring instructions and 24 #6 AWG
selector switch settings.

PowerShift

) 4
it
Mﬁﬁmmﬁm

24 #6 AWG
Alarms
DC Breaker DC Breaker
12 circuits 6 circuits
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Hybrid 6627 Solution

Top: 6627

Please refer to Raycap RCMDC-6627-PF-48 Install
instructions for alarm wiring instructions and
selector switch settings.

12 RRU Capacity

A

RS485 Cabinet or shelter

Bottom: 2260 |Base ID1| [T 1 LT 11} BaseID O
lolol co/aﬂ o)
Bottom 2260 will need 2260- 12- #6 AWG 12- #6 AWG RS485
ALM-RS485 retrofit Board
upgrades.
R1
PowerShift @
DC Breaker
12 circuits

COMMSCOPE
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Hybrid 3 Sector Solution

LY

LA

Top 3315 Top 3315 Top: 3315

] All Raycap 3315s will need retrofit
\“ cards. Please refer to Raycap 3315-

L—| «—— ALM-RS485 Install instructions for

P alarm wiring instructions and

PR selector switch settings.

6 AWG Hybrid Trunk .
o [EES nuoD u [EED D:;;OE
Base ID 1 gﬂ: i Base ID 0
Bottom: 4520 @
Al

DC Breakers 12 circuits
73
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Hybrid 3 Sector Solution

L0 (] (— 1]

To_p£315

6 AWG Hybrid Trunk

\

I

[l

Il

12 RRU / 3 Sectors

Raycap 3315 will need retrofit card. Please
refer to Raycap 3315-ALM-RS485 Install
instructions for alarm wiring instructions and
selector switch settings.

Top: 3315 Top: 3315
- - —
]
Base IDO

Base ID 1

— >

ottom: 3315 and 4520

RS485

DC Breakers 12 circuits
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selector switch settin

Raycap 3315s will need retrofit cards. Please
refer to Raycap 3315-ALM-RS485 Install
instructions for alarm wiring instructions and

gs.

/
i

Alarms
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Hybrid 3 Sector Solution

LU

I

12 RRU / 3 Sectors

Raycap 3315s will need retrofit
cards. Please refer to Raycap 3315-
ALM-RS485 Install instructions for

alarm wiring instructions and

selector switch settings.

Top: 3315 Top: 3315

)

|

h

,JI

6 AWG Hybrid Trunk
]
6627 7| | | ]
Base ID 1)/ ™" 3315 | Base ID 0
Contact Raycap for 6627 RS485 board ;
uparade (s |

- I

DC Breakers 12 circuits
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Base/Tower Configuration.

(2) RCMDC-3315-PF-48 units with RS485 Retrofit Kits installed at tower top and
(1) RCMDC-4520-RM-48x unit at the base.

2 Raycap 3315 with Retrofit at Tower Top

Raycap 4520 at Tower Base

oSO OTOO0OCTOCOOT OO0,

SN SN SN AN SN SN SN SN SN SN SN o,

. ¥

Alarm
Qutputs
to BTS

,
O

L AANANAANAANAAANANA NN A A X

PN

OTS

-
e A AN NS N

LN NSNS NN
L N X NN
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COMMSCOPE

PowerShift Maximum Cable Lengths Tables for Ericsson,
Samsung, and Nokia




Sizing DC Breakers

Recommended DC Breaker Sizes

RRU Max DC
Power W
Size

Max Current @ 1870 Watts

Cable Loss @ 500’

PowerShift Total Power Output
Total Power Input to PowerShift
Worst Case Current of Input
Circuit Breaker Recommendation
Telco Flex Cable Recommendation

1440 W 50 AMP
Max power level of RRU/AAU 1870 Watts 1550 W 60 AMP
Lowest Battery Voltage 38 Volts
PowerShift Efficiency 97%
Max Cable Run 500 Feet of 6 AWG 1870 W /0 AMP
Calculation
Max Cable loss @ 500’ 0.4 Ohms

1870W/56V = 33.4 Amps

33.4"2Amps*0.4 Ohms = 446 Watts

1870W + 446W = 2,316 Watts

2,316 Watts/.97 = 2,388 Watts

2,388W/38V = 62 Amps

70 Amps

90C or 105C Telco Flex 4 AWG (in case of bundling)

DC Input
Wire Size

Breaker

PowerShift
Module

6 AWG PS-1600-73
6 AWG PS-1600-73
4 AWG PS-1800-73

78 | PRIVATE AND CONFIDENTIAL © 2017 CommScope, Inc [v1-17-10.

PRIVATE AND CONADEMTIAL & 2017 CommScope, Inc | w1-17-10

COMMSCOPE



High Power Jumper(s)

Ericsson Nokia/Samsung or Single Input
End 1 RRU ﬁ gﬁ
End 2 Enclosure ez R
Cable Assembly Length ' m‘ End 1 RRU Cable Assembly Length *

End 2 Enclosure

Figure 1

HFT410-2SVHY-3, 6, 9, 12, 15, 20, 25 or 30 Single Fiber Pair

Figure 2

HFT410-2SVHE-3, 6, 9, 12, 15, 20, 25 or 30 Single Fiber Pair

HFT410-4SVHY-3, 6, 9, 12, 15, 20, 25 or 30 Two Fiber Pair HFT410-4SVHE-3, 6, 9, 12, 15, 20, 25 or 30 Two Fiber Pair

Bi-Di Version Bi-Di Version

HFT410-1SBVY-3, 6, 9, 12, 15, 20, 25 or 30 Single Fiber HFT410-1SBVE-3, 6, 9, 12, 15, 20, 25 or 30 Single Fiber

HFT410-2SBVY-3, 6, 9, 12, 15, 20, 25 or 30 Two Fiber HFT410-2SBVE-3, 6, 9, 12, 15, 20, 25 or 30 Two Fiber
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Space Considerations
Installation Tools

DC Conductors
Site Survey

Wire Management




Standard PowerShift I| BOM Installation Material

Sample Bill of Material 12RRU 6RRU Notes
PartNumber Vendor Quantity | Quantity
TelcoFlex 65Strand 3BALI-0601-09 SOUTHWIRE 384 192 8' perrun
#6 GroundWire 6G-0601-04 SOUTHWIRE 50 50 1 run<50'
Burndy Lugs #6 Standard Barrell Lugs YAV6CL2TC14FX BURNDY 100 50 2spare
Burndy #6 Long Barrell Lugs YAZ6C2TC14 BURNDY 2 2 each
Heat Shrink HSC12FR250 BURNDY 18 9 feet
FiberTags 145PTAGS BURNDY 100 50 each
Wax String 44800NAT COAT AMERICA 1 1 1roll
Ethernet Cable (no connectors) CS24R GRAY COMMSCOPE 50 50 Alarm Wire
Ethernet Cable with connectors TBD TBD 8' 8' leach
8" Stand Off Brackets 0040410730 NEWTON 8 4 each
19" to 23" RackAdaptors 40320330 NEWTON 1 1 each

PowerShift™ &

PowerShift™ Accesories

TFX39771 130 200 320 400 #6 TelcoFlex Gray L4

BRNYAVECL2TC1AFX 50 50 100 100 #6 Flex 2 Hole Lug, 1/4” Stud, 5/8" Spcg,
Short Barrel, IW=Y

TFX40004 50 50 50 50 #6 TelcoFlex Green L4 Class |, Cloth Braid

BRNYAZVEC2TC14FX 2 2 2 2 #6 Lug Two 1/4” Holes 5/8” OC Long Barrel,
Windowed

MIS407998228 3 6 9 12 504 Bullet Breaker Mid Trip 1 Pin Alarm

w&( ‘_-_-:':'_53 TFX40004 ?\'\’ : BRI AT
P THléaFlea '« SAMNIING fatu i - e P

~
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g Recommended Tool list
| Type | Manufacture | PartNumber |

oy TS ol il e B y

=== Lug Crimper Burndy Y122CMR or YIMRTC
Slla] e Wire Strippers Klein 11053 for 6 AWG to 12 AWG
(FEEREE ;T_ Wire Strippers Southwire S612STR for 6 AWG to 12 AWG
[lee=s 2 PR Klein Insulated #2 Phillips 33532-INS
e Klein Insulated 7/16 646-7/16-INS
= q I|' 9” Cable Cutter Southwire CCP9
Southwire ES0001
Label Maker Dymo Dymo 160
Dewalt 26950
Jeweler's Screwdriver Generic Generic
Wire Strippers 16-22 AWG Generic Generic
4 Ton Crimper, Li-lon, standard, Greenlee EKA10LX120
120V AC (OPTIONAL)

) =)
11
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Shelter Recommended Power Cable

®
TelcoFlex " Il
CENTRAL OFFICE/TELECOM POWER CABLE

600 Volts, Copper Conductor

Central Office/Telecom Power Cable
Class B Strand With Braid

CSA approved, Non-Halogen Insulation
14 AWG - 750 KCMIL - Single Conductor

e For Shelter installations not inside an enclosed cabinet

APPLICATIONS TelcoFlex Il 6AWG Grey is the recommended Power Cable

TelcoFlex® |l Central Office Power Wire and Cable Class B Sftrand With Braid. The Cable has low-smoke, lead-free and
silicone-free non-halogenated insulation. UL Central Office Power Cahle 105°C dry, 60°C wet. UL Listed RHH/LS FT4 and ° H H _
WW-1, 90°C dry, 60°C wet, 600 volts. Sizes 1/0 and larger are UL, CT USE rated. CSA AWM | B 105°C, 600 Volts, FT4-5T1. It IS a bralded 7 Stra nd Ca ble

e The 7-Strands provide a firm cable that holds its form when
SPECIFICATIONS . - . . .
routed providing a clean professional installation

Southwire's TelcoFlex® Il meets or exceeds the following:

UL Listed RHHILS

FT4- Flame Test

Wil-1

ASTM B-33

Physical and Electrical tests in accordance with UL standard 44 requirements
CSA AWM | B 105°C

IEC 60674 and 60332

RoHS / Reach Compliant

& 8 & & & & @

CONSTRUCTION

Southwire's TelcoFlex® Il cable is single conductor with a class B stranded finned copper conforming to ASTM B-33 and
Underwriters' laboratories requirements. An opague mylar tape shall be applied over the conductor to facilitate stripping.
Insulation is 90°C rated low smoke, non-halogen, TelcoHyde™ 5221 conforming to Undenwriters' Laboratories standard 44
and Telcordia Specification GR-347-CORE, also UL and CSA 105°C AWM rated.

The insulation has a limiting oxygen index of 35%.
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Cabinet Recommended Power Cable
TelcoFlex® IV

CENTRAL OFFICE/TELECOM POWER CABLE
600 Volts, Copper Conductor
Class | Flexible Strand With Braid
CSA approved, Non-Halegen Insulation
8 AWG - 750 KCMIL - Single Conductor

e For Cabinet installations not inside an enclosed cabinet
TelcoFlex IV 6AWG Grey is the recommended Power Cable

APPLICATIONS ° : H _
TelcoFlex® N Central Office Power Wire and Cable Class | Flexible Strand With Braid. The Cahle has low-smoke, lead-free It IS a bralded 65 Stra nd Ca ble

and silicone-free non-halogenated insulation. UL Central Office Power Cable 105°C dry, 60°C wet. UL Listed RHH/LS FT4
and VW-1, 80°C dry, 60°C wet. 600 volts. Sizes 1/0 and larger are UL, CT USE rated. CSA AWM | B 105°C, 600 Volts, ° The 65_Stra nds prOVIde more ﬂeXI b|||ty for ease Of

FT4-5T1.
installation inside of the cabinets.

SPECIFICATIONS
Southwire's TelcoFlex® IV meets or exceeds the following:

UL Listed RHH/LS

FT4- Flame Test

V-1

ASTMB-33

Physical and Electrical tests in accordance with UL standard 44 reguirements
CSA AWM | B 105°C

IEC 60674 and 60332

RoHS / Reach Compliant

@ & & & & 8 & @

CONSTRUCTION

Southwire’s TelcoFlex® IV cable is single conductor with a class I{modified) bunched (8 and 6 AWG) and rope-bunched (4
AWG and larger) siranded tinned copper conforming fo ASTM B-33 and Underwriters’ laboratories requirements. An opague
miylar tape shall be applied over the conductor to facilitate stripping. Insulation is 80°C rated limited smoke, non-halogen,
TelcoHyde™ 5221 conforming to Underwriters’ Laboratories standard 44 and Telcordia Specification GR-347-CORE, also UL
and C3A 105°C AWM rated. The insulation has a limiting oxygen index of 35%.
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Wire Management Techniques
MAINTAING PROPER HEAT DISSIPATION

e Limit groups/bundles to a quantity of 12 cables

* Maintain at least half of an inch of space between cable
bundles

e Avoid running cable bundles near equipment that emits
heat

85 | PRIVATE AND CONFIDENTIAL © 2017 CommScope, Inc [v1-17-10. COMMSCOPE’



86

Typical Cabinet Layout

DC Input
b AWG 95C

RHH/RHW

PRIVATE AND CONFIDENTIAL © 2017 CommScope, Inc |v1-17-10.

" DClnput

6 AWG 105C
RHH/RHW

PowerShift

— Raycap Panel OVP

- Raycap Panel OVP
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Thank You
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