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1 Seies8000i Seup v Overview

yes

v

Legacy-compatible ACU
Connect:

RF-1
J3 drive interface
J7 azimuth

J8 elevation
J9 polarization 1
J10 polarization 2

Legacy-
compatible
system?

no .

Drive Cabinet

Connect:
mains power (1 -5)
motors (10 - 62)
limit switches (100 - 152)
e-stop (160 - 163)

position feedback (170-1 - 220-7)

IFL (230)

v

v

Safety Check

Test:
e-stop(s)
motors
travel limits

Standard ACU
Connect:

RF-1

E2 drive cabinet

v

Yaskawa V1000
Auto-Tuning

v

Connect drive motors
to antenna jacks

v

ACU Setup - options
Connect:
E1l  network

F1  fiber

RF-2

J1 IRIG

J2  UPC

J4 RS-232

J5 RS-232
v

ACU Configuration
Enter:
antenna coordinates
receiver parameters
encoder position

v

Run Setup
Wizard

v

Configure Target

v
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2 Installing the Modéel 8250 Drive Cabinet

industry standards of best practices and due diligence.

FREQUENCY
innnNnNnNn
Ivuuuuuy

dB
D -308
RAODCUS

&
8250 DRIVE CABINET

drive drive

Mains All circuit breakers:
EL drive breaker Down = OFF Up position = ON
AZ drive breaker green: finger-safe red: hot, not safe

24V power supply breaker
12V power supply breaker ( ‘ .
POL circuit breaker " : “

E-Stop switch

®NO M A NN

Customer Interface Block (CIB)
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2.1 Ersure mains power is df before installation.

A For detailsRefer to. %o %0 v | 825@Drive Cabinetof the Series 8000 ACS
Operation & Maintenance manual for all connection pinouts.

2.2 Perform power check prior to continuing.

A Referto” (E]A  ]v_ & W1A ifthe Seriés 8000 ACS Operation &
Maintenance manual.

2.3 Yaskawa Auto-Tuning

A Warning: This procedure assumes the motors are not yet installed on jacks.

tZv 3Z E]A ul}3}Ee E }vv § v Z AutoYiadidg GEocedure| A [
configures the inverters. This gives optimal motor control andckirar: The process requires
Jv(}EuU S]}v (E}u §Z u}S}E[* Vv U %0 S X

1. dZ JvA ES Ee+ upes lvv § v Z A %}A EX

2. dZ u}SUQE=~S v}S ]JveS co0SZ\iv IeUS} o S} SUEV (E oCX
3. D}S}E A]JE]VP upes }vv S S} &§Zve WBZS pogdiu E Jvs E(
o} I ~/ X

4. spE EZ E]JA [ JV%h S *p%%0€ FoulIBR}E| & FE AJoS P X

V(8Z z A<t EJA_ t Siili_ Yu%o (G YASKAWAAC Drive-V1000
JVEElo EJA U YuUle%s GFEF pbGC o

uStrduv]vRz}sC3ptv o psSirduv]vP
}vS&E}4d }uu v % & u S E- (}E

> « h & PIA yupweW silll D}S}&E
S§Z™ E] « 01l1 N~ K% & S]}v ~ D ]\
uvp oX

6. dZ E]A Uul3}E +Z (8 v Jvv
v vv (8§ E pS}rduv]vP }u%o S
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2.4 Inter-Facility Link (IR)
The drive cabinet and ACU communicate by IFL.
N&> ]S v E UPE}INV §Z Ev § pe]JvP Z:0A }vv S}E-X

N &8 ] -fiperausing LC connectors,nmulti modeby default andingle modeas an option.

Fiber cable shorter than 600 meters:

X 2-strand
x Male/Male
x LC/LC

x OM2 50/125UM

Fiber cable longer than 600 meters:

x Contact Radeus Labs with questions about the fiber connection.
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2.5 Ercoder and Resdver Gnnections

Encoder connections Resolver connections
NUM  FUNCTION WIRECOLOR NUM  FUNCTION WIRE COLOR

CBL SHLD cable braid CBL SHLD cable braid
AZ GND white/green AZ R red/white
ENCODER Ewrlifsl VCC brown/green RESOLVEREZZIZY RN yellow/white

DATN pink S red
POSITION DAT gray POSITION BEZREN SN black
FEEDBACK BZpni®ll cLkN yellow FEEDBACKEETRYE C yellow

CLK violet CN blue

This organization and the wire colors are the same for all other ensaatet resolvers, which
are assigned to these positions:

EL

PO
PO
PO
PO

2101 through 210-7

L1
L2
L3
L4

200-1 through 200-7
190-1 through 190-7
180-1 through 180-7
1701 through 170-7

2.5.1Encoder sidev ships terminated

8-pin coupling, M12

Up

*~——

brown/green

Sensor Up oV
—. .—
blue white/green

Sensor OV DATA DATA
—e
white gray pink

CLOCK

violet

CLOCK

vellow
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2.6 Qustomer Interface Hock (AB) Connections

See below for the proprietary connections in the Customer InterfacekRICIB).

A~ d/KE EhD &hE d/KE

163 SW1 LEAD

SW1 RETURN
E-STOP Y SW2 LEAD
SW2 RETURN
cw Lim
AZ LIMIT I COM
cow Lim
142 WV AR
ELLIMIT COM
DN LIM
EP CW LIM
POL1 LIMIT COM
CCW LIM
22 | cwLim
POL2 LIMIT COM
cow Lim
CW LIM
POL3 LIMIT 111 el
cow Lim
P CwLIM
POL4 LIMIT COM
cow LiM
L1
L2
AZMOTOR [T (3
L1
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a1
=

L2

a

EL MOTOR L3

N
N

= N

CWorlLl
RETURN or L2
CCWor L3

SN
Ul

POL1 MOTOR

i
o

w
N

CWorlLl
RETURN or L2
CCWor L3

POL2 MOTOR

wW| w
ol -

CWorlLl
RETURN or L2
CCWor L3

POL3 MOTOR

NN
Of

[EEN
N

CWorlLl
RETURN or L2
CCWor L3

POL4 MOTOR

[EEN

L1

L2

L3
Neutral
GND

MAINS

* The CIB is shown as item #8 in the preceding illiztraf the drive cabine} interior (in section PInatalling the Model
8250 Drive Cabinet « X

Three-phase power color codes follow North American common practice.

Radeus Labs recommends adding an extt&2Xeet of length in a service loop outside the drive cabinet, in ohfgure
changes.
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3 Usingthe Model 8250 Drive Cabinet

3.1 Energency Sop

X To stop all antenna motion as quickly as
possible, push the red e-stop switch.

X To release the e-stop, twist the knob clockwit

x During an emergency, disconnect all power
sources.
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3.2 Postion the antenna manually

Use the jog buttons on the Model 8200 A@U,
use the jog-control panel inside the Model 8250 drive cabinet:

FREQUENCY

dB

1. Z}}e 8Z i}P % v o[+ * §Z]VPe

LOCAL SLEW TOGGLE

e

x 1} o_ emable these jog controls, overriding the ACU.

X ‘So A _jog buttons will move the antenna as its slew speed.

X ‘T}P P o sustain antenna moticnonce started, instead of only moving while a jog
button is depressed

2. eV U e SZ i}P us8s}tve 8}Y

X U}A ~ o  ~ 0} IddlimterEl@kwise)
X move > ~p% }E }Ave
X move "WK>_ ~ o} IA]e }E }uvs E o} IA]e »

" Until it hits its limit or the operator presses the jog buttorggain.
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4 Gonnectingthe Model 8200
Antenna Control Unit (ACU)

MODEL 8200 ACU

2116146 25-0c¢-2018 U POLARIZATION ELEVATION
DIRECTV 14 et can o :

CW upP -
acual  215.775°  36.697° .40 -0. Q
target 215.787° 36.711° <52 ’
A -0.012° -0.014° -5.1° RELACIeiE e
Holding Target Position — next calculation in 00:03:27
. < >

ccw DOWN

CCW azimutH CW
Standby Target anua ety ault Q
=

DRIVE ENABLE

4.1 Model 8200 ACJ:
Legacy-compatible vs. Sandard

The standard Model 8200 ACU is designed to work with the Modd€l 8etée cabinet from
Radeus Labs. It requires fewer connections and has simpler cablinteteany systems.

The legacy-compatibld E+]}v }( $Z D} o 67Tii h A}YEIle A]s®ertex)s [+ AE]*3
7150 drive cabinet and can serve as a drop-in replacemert & 7200 unit.
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4.2 TheAQJ[*Z @V o

i © nnnT————————~~———

o —

(& (v J7 AZIMUTH
)Q / E1 NETWORK E2 DRIVE F1 DRIVE -
CABINET CABINET ) 3

J1 IRIG J4 RS-232 J8 ELEVATION -
J2 UPC J5 RS-232 J9 POLARIZATION 1 |/
; from—— |

J3 DRIVE INTERFACE J6 ANALOG RECEIVER  J10 POLARIZATION 2 |

—

&

Standard Model 8200 back paneActual connectors and configuration may vary.
When in doubt, refer to documentation that accompanied the system.

4.2.1Minimum Connections

Legacy-compatible 8200: Standard 8200:
= %))
£
2

Power pluskRF1, J3, J7, J8, J9, J10 Power pluRF1, E2

Described below. For details and pinouts, also refer to the
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4.2.2The Connectors

i v EdtKzZ<
Z:8f 8Z E&v § }vv 3]}v JE % E}A] JvP ]Jvs EvV § ee U
d us] AE & u}s }vv 3]}vU § X

Tv Zls /E d
Z:8f 3$Z ®&v § }vv §]}lv (JE Jvs E( ]JvP Al3z 8z zZ>061d
~'l }v(]PHE S]}v }voCe

&v Zls /E d
> 1> (] Er}%3] }vv S}E (}E Jvd E( JvP Al3Z 8§72 zZ>¢
~'i }v(]PHCE S]}v }voCQU (] &r}%sS] % | P }voCeX

Z &i
ErdC% (uo }vv S}E (JE Z& /Iv%kpud i ~A ES] 0 %}0 ¢
JvdE Ev 0 Z& *A]8 Z ~+Ce3 u ( po3e 8} Z&riU pe & » 0 §

Z&i
ErdC% (uo }vv 8}E (JE Z& /IV%puSE T ~Z}E]I}vE 0 %o}
]Jvd Ev o Z& *A]8 Z

v /zl"
E (uo @fivy S}E (}E& /Z/" SJu |l % ]vP

T v hw
h%o]vl %}A E }vEE}oX Vv 0}P }ud%pusd (EIu }%3]}v o ]\

iZ v Zls I|Ed Z&
TAD }vv 8}E (JE& Jvd E( JvP AlJ3Z o P C E]A Jv &

:0 VZMTT
ii& }vv 8}E (}E Z~rii?  }uupv] 8]}v AJs§z ' dzuU D~
~N oo v 1A TW 0TI hU Zh(18Z/E&] €06111 K% E S]}v v

D ]JvS v w Vv e
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-

A VZMT
A& }vv 8}E (}J& zZA~riit  }uupv] 38]}v A]§Z ' dzZuU D~
~N %o %o v 1A TW 0111 hU ZA(T82Z/E&] €0ii1 K% E S]}iv Vv

D JvS v W V)0

:0v E >K"2Z2 /s Z

6D }vv 3}E (JEUY*&ENW E JA E[* Vv 0}P }ud% usX
& v +/Dhd,

& }vv 8}E JE v} E }JE E *}oA E AJPNS]}v (

Ry
<

> s d/KE
A& }vv S}E (}E& v} €& }E & -}OA XE AdP X S]v (

&% v WK> Z/e d/KE i
Ti& }vv 3}E (JE E *}oA E %o}l B0 X | }v WK>

“f1Z v WK> Z/e d/KE 1}
A& }vv S}E (JE E <}o0A E %o} 3HEM0 X | }v WK>

* Only on legacy-compatible versions of the Model 8200, not used on the standaf 820
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5 Usingthe Model 8200 ACU
5.1 Power-up the AGJ

A Warning:the antenna must have working hardware limit switches properly installed to
avoid damage and, potentially, injury when operating the connected ACU.

1. s E](C 3Z § 8Z h]e Yvv & &) %}A EX

2. duEv }v §Z h A] 3Z %3&E EE ApSvZo dZ 3S}p Z« E v Aloo Joc
Az v 181« E CX

5.2 Hide, quit or power-down the ACU

88:25:13 17-0ct-2018 UTC
Radeus Labs array, #2w

actual 0.000° 0.000° 0.0° 0.0°

Standby
Site Options Receiver Encoders Limits Motion Positioner Timing About

Setup
OPTIONS —’)

Save [ Lass, inc. Desktop

Undo RL8200 ACU-Demo v2.4.7-RC29 Quit

Copyright © Radeus Labs, Inc.
Home www.radeuslabs.com Shut Down

he §Z "~ Su% E }us 8§ S}Y

x Desktopv view the desktop without affecting current ACU operations.
X Quit v stop the ACU and exit to the system desktop.

X Shut Downv stop and power-down the ACU.
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5.3 System Stup and Gnfiguration

Software setup and typical operation is performed via the AGB}vS % v o[ S}y Z« E

display.

88:25:13 17-0ct-2018 UTC
Radeus Labs array, #2w

actual 0.000° 0.000° 0.0° 0.0°

Standby Target Manual Setup Fault

Home screen of the Model 8200 ACU
Real-time data display shown above controls for access to all systestions.
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5.3.1Describe the antenna
Tap the Setup button and complete all fields on the Site tab.

89:28:88 17-0ct-2818 UTC
Radeus Labs array, #2w

actual 193.402° 42.399° 10.1° 720.0° -1.1 dB

1l702.00@ MHz
RF-1 -58.5 dBm

Site Options Receiver Encoders Limits Motion Positioner Timing About
Setu
OPTIONS Latitude Longitude Altitude
Antenna coordinates |40.394866 -74.173409 1150
Save Antenna name |Radeus Labs array, #2w
Axes under ACU control AZ, EL, POL1, POL2 ~
Undo
CP/LP selection Ooff @on Period (ms) |5000
Home

x

Latitude=degrees north

x

Longitude=degrees east

x

Altitude = antenna sit¢ «ltitude in meters
X Antenna name = unique name to show on the touchscreen

X Axes under ACU control = the number of axes on the antenna

Axes under ACU control AZ EL, POL1, POL2 ~
AZ, EL

AZ, EL, POL

AZ, EL, POL1, POL2

x CP/LP selectioawhether circular vs. linear POL can be specified on a tdrget-
target basis

x Period = maximum timeout for CP/LP switching
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532 v8§ E 8Z & JA E[+ Z E 3§ E]*8] -

8@:25:13 17-0ct-2818 UTC
Radeus Labs array, #2w

actual 0.000° 0.000° 0.0° 0.0°

Site Options Receiver Encoders Limits Motion Positioner Timing About
Setu
OPTIONS
Receiver type Internal ~
Save Attenuation (dB) Eﬁ
BDC LO frequencies DTR 0.000
Undo 253
Analog out 0dB ref (V) Analog
Home Analog out slope (V/dB) 0.350

Encoders:seé v .} & }jvv. _S]}ve_

GD 253:seé” Su%W ' D} o TAi dE I]vP Z ]A &_

1. &}E §Z >K (E <pv CU v E|8&3Mo BSJuo vI&p (8§ v E]PZ
]E po E %}o E]I 8]}veX

2. dz & JA E 388 vu §]}vU Jv X
3. "% ](C $Z P% % E v 0}A E dFuyP Y(]1¥3ZvCEB ELW EX

The optional, built-in beacon receiver has 20V analog output. In the next fields, specify:

4, dZ E (E v A}o&EPo PEFEASE o Ao }(i X~ E o8 J((35] (
Z 5 EP 5[+ » 3§]VPeX &}E EPA ud%ogW Ead EP & v Z}}e 15
§}]ve%o & ]3¢ E XS « S§]VP

5. dZ }uS%opuS[® *0}%0 ~sl ueX
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5.3.3Specify encoder positions

A position must be entered for each encoder or resolver. The ACU willatalthe required
offsets.

@@:25:13 17-0ct-2018 UTC
Radeus Labs array, #2w

actual 0.000° 0.000° 0.0° 0.0°

Site Options Receiver Encoders Limits Motion Positioner Timing About
Setu
OPTIONS AZ EL POL-1 POL-2
Position (deg) 185.352 353.252 111.1 0.0
Save Offset (deg) -8.049 35.651 -259.1 0.0
Direction Fwd | Rev v Fwd v Fwd v
Undo
Type ROC 425 -~ |'ROC425 - |Resolver -~ |Resolver -
Home

Encoder angle offset =look angleto enter in the Position (deg) field
1. he 3Z i}P }v8E}oe 8} u vu 00%} %o WNYAVSIE @& VE v o}}l vPo
~ XPX IVIAvV ¢ § 00]8 %o}*]S]}EYIPBUES XXy VvIESZU Z}

2. /1(8Z vVvPo e+ & pviviAv v $2U@E Pu@B EZ(UEPY]VP v
]Jv o]Jviu 8 EU 3]08 ¢ Ve}EU 0°AX0 ~ >+U }E }u%o o+ ~

v E SZ €& (E v JE u puE& } EROoE-WS}S3Pv ~ Pe (] 0 X dz
h AJoo % }% po & 3Z }((* 3 (] 0 *X
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5.4 About the Setup Wizard

dZ D} o 6Tii[* » §u% t]l & v} u %oofiguration sétiings. tAvillElrive
the antenna through its full range of motion along each axis.

After it runs, all settings remain available to be edited.
Requirements:

x Working limit switches must be in place on every axis.

A Without them, the antenna will drive intibs hard stops and
damages and/or injury may occur.

x The Model 8200 must be installed and connected properly, includinG¢bep
screens for Site, Receiver (if any), and Encoders (see above).

x The antenna must not be tripping any limit switches.

X Any limit jumpers need to be removed.

X How long will it takeExpect the Setup Wizard to take the time needed to exercise
the specific antenna fully, along each axis, and to perform any ¢éis&sas
described. The antenna will be in motion a number of times duthigoperation.
Even if it pauses, motion may resume until the Setup Wizard ceschldo note: If
the Setup Wizard is interrupted for any reason, it will start over wherritrisagain.
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5.4.1Run the Setup Wizard

1. s E](C 83Z 8 00 *Ce3 u E <P]EW $F+FZ]B Je v(US ul}A 8Z v§ v\
SZE}UPZ ]S (poo & vP }( u}8]}vX

2. Kv §Z h[e S}p Z« E vU P} S} " Sp% E >]Ju]S+X
3. d % 3Z N Su% t]l & pupsslv v JW(MEUU AZ v % E }u %o

When the Setup Wizard has finished, the system will go into Standby.

5.5 Trackanew target saellite

To track or point at a satellite, selectit fromtlee] S }( § EBP S }v §Z 0ofiii[s S}p Z« &
To add a satellite to the list:

1. Z}}* ,Ju E d EP §
2. Kv 8Z ~d EP § }%38]}ve_ + E vU § % E AW
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3. dZ (] o+ *Z}Av % v }v C}uE "0 &% [VAFIV D}

4., ee]Pv  pV]<uSNMSHA <+ 5 00]5 HVO e CIU[E |WeAP] &> %o}AE} A "o

vivr ]S o v u X
5 }lu% o0 S SZ }SZ E ]J*%o0 C
6. dZ v A S EP § AJoo V}IA %o %o

(] olv W WeAZZv CHU[CESES}VX
BU]VES A @& % ZHATES 11%0}]VvE

« §00]8 ]Jv3&Z 0]3U Z]PZB]RZEJ&EIvX o] | §Z d

* Some modes require the system to have a receiver.
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5.6 Sart Up, Quit, Shut Down
5.6.1Start the ACU application

The ACLU}(SA E <5 ESe psju 8] o00oC AZ v §8Z D} o O0M[* h %}A E-
power is on but the software is not running, you can:{

X > uv Z §Z h % %o0] 8]}v Al 8Z Z jpe > o «|3}% *Z}ES u

x Y } & dhu@h Windows via the Start menu, that will restart the ACU application, too.
5.6.2Quit the ACU application

If a fault condition or some task requires quitting the ACU softwase,the touchscreen's

Home > Setup > About screen and tap "Quit" to exit the ACU applicatiodispidy the
operating system desktop.

YRl §Z  h <} (8A & }E ~Zug YAV }AZXZ  h v

To minimize the ACU software without quitting, tap "Desktop.” Yoedlthe OS desktop and
can find the ACU again in the task bar.
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5.6.3 Power down the ACU

Use Home > Setup > About and use the Shut Down button to quit both theatppti and the
operating. Then you may power down the ACU via the power switcts tmack panel.

5.7 Sandby

Home > Standby immediately puts the ACU in Standby mode. While in stahel®yCU will not
command the antenna to move. It will remain in standby until an afmets affirmative action
takes it out of that mode.
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