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The Smart Touch and Smart DC Controllers report system malfunctions Smart Touch Controller g e
using three simultaneously occurring methods: ACTION pLocKeD 6S

PHOTO EYE CLOSE

e Codes presented on its display (alert, fault or error)
e Activation of a buzzer which emits a series of chirps at defined intervals

e  Gate travel stops

sweabeiq

To help in diagnosing a controller board problem, the active status of
each input on the Controller is indicated by its associated LED.

e On AC-powered gate operators: Active-input LEDs are always
illuminated.

e On DC-powered gate or solar-powered gate operators (with AC input
OFF): Press and hold the Tact button to illuminate the active-input
LEDs.
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NOTE: A qualified technician may troubleshoot the operator with the aid of the flowcharts | g
found in this section. If it is necessary to call a distributor for assistance, be sure to have the g 2
model and serial numbers available. Other helpful information is the job name, approximate (1) 3
installation date, and service records of any recently-performed maintenance work. B' g
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YSTEM LIAGNOSTIC ESSAGES 2o
[« B ]
e 9
Code Priority How to clear =0
ALERT Low Enter new command such as Open or Close. g E

m ]

FAULT Medium Press the Stop or Reset button L
High

Errors can only be cleared by pushing the Reset button 00
ERROR Serious issue that may require | o, cycling power. - O
technical service. e 4
3 ]
o<

NOTE: The green LED (D4 status LED) near the coin-sized battery on the Smart Touch
Controller (and red LED beside the display on the Smart DC Controller) is the “heartbeat” of
the processor. This LED flashes continuously and at a constant rate when the system is
operating normally. If it is not lit, it indicates AC power is lost.
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The Controller maintains self-diagnostics. Specific codes appear on the display and the Audio
Alert buzzer emits distinctive chirping sounds. Any Alert, Fault, or Error is logged into memory
and stamped with the date and time. These diagnostic messages can be retrieved for analysis
purposes via optional laptop, PC-based S.TA.R.T. software.

NOTE: S.T.A.R.T. configuration and diagnostic software is available at no charge from
www.hysecurity.com. Schedule software updates as past of routine maintenance.
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STC ERROR CoDESs & THE 7-SEGMENT DispLAY

In 2014, HySecurity began shipping an OLED display that provides 2 lines of 16 characters. The
display is much easier to read and interpret than the outdated 7-segment display which left you
to decipher four letter codes. Retrofit kits for HySecurity hydraulic gate operators are available
from your distributor.

Smart Touch
& Smart DC

For ease of use, this section’s Table of Contents provides both the 7-segment codes and OLED
display readouts.

Wiring

Diagrams

The type of displays you may come across working on HySecurity gate operators is illustrated
below.

|0 Smart Touch Controller
o £ Smart Touch Controller H, EE’
£3 L
o 5 INTLOCK FAILURE
o [_Open |
= m m Previous
g’ Previous
£ 8
o Next
£
[ )
23
-g (]
i TR
= Select
HySecurity 2 line, 16 character HySecurity 7 segment display
display (OLED)

Cross Ref.
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ALERT 24
EXT RELAY FAULT

Glossary
of Terms

PREVIOUS

HySecurity Smart DC display

NOTE: ALERT 22 is associated with interlock or
sequenced gates, so does not appear often on Smart
DC gate operators unless an older version of S.TAR.T.
was used with a PC laptop to upload the current
release of operator code onto the gate operator. If
ALERT 22 or ALERT 24 appears on the display, refer to
HySecurity 7 segment display your gate operator’s manual.
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TROUBLESHOOTING BAsics: ELECTRICAL 1

TROUBLESHOOTING BASICS
Page 1
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Unless there is an obvious Mechanical
or Hydraulic problem, begin
troubleshooting the Electrical.
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Electrical
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Control Power
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Error codes
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Chassis
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TROUBLESHOOTING BaAsics: ELEcTRICAL CONTROL
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.

No response

Incorrect response

4

Check LEDs on STC and
display to identify problem

Error codes

A

Isa STOP
command holding
movement?

4

Display will show what
the STC is being told
to do

Verify
24volt control power
is present

l

An OPEN command will
over-ride CLOSE.

A

Is an edge, detector,
photo-eye or
counter-command
blocking movement?

Refer to
troubleshooting
Charts D0308 on
HySecurity Website

Emergency Close and
Fire Dept Open will over-
ride all other commands

Y

Is motor relay active
And motor contactor
pulled in?

BHySecurity o www.hysecurity.com « 800-321-9947
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TROUBLESHOOTING BAsics: ELECTRICAL POWER

TROUBLESHOOTING BASICS

Page 3

Electrical / Power

No response

4

Verify main power is
present at input of motor
contactor (L1-L2-L3)

Incorrect response

A

Is motor turning CCW?
If 3 phase, reverse wires
on any two legs.

Is motor relay active
and motor contactor
pulled in?

If contactor does not pull
in, transformer, power
supply board or motor
relay could be bad.

Incoming voltage must
be within 10% of nominal
at Motor Start.
104v for 115v supply
190v for 208v supply
207v for 230v supply
414v for 460v supply

4

When motor contactor is
pulled in does power
transfer to output of motor
contactor (T1-T2-T3)?

If not motor contactor
is bad.

© 2015 DO0383 Rev. A

Current must be balanced
on all phases and must
not exceed the rated
motor run current
(see motor nameplate)
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TROUBLESHOOTING BAsics: HYDRAULIC
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such as gate sticking,
blocked valves/hoses/

BHySecurity o www.hysecurity.com « 800-321-9947

D0383 Rev. A © 2015



http://www.hysecurity.com

Cut Sheets
Handouts What’s New
& Notes

DASMA & Smart Touch Wiring Technical Troubleshooting Cross Ref. Glossary

UL 325 & Smart DC Diagrams Bulletins Flowcharts Model Names of Terms

I HySecurity

>

www.hysecurity.com ¢ 800-321-9947 «

Page 5

TROUBLESHOOTING BASICS

d

TROUBLESHOOTING BAsics: MECHANICAL

©2015 D0383 Rev. A


http://www.hysecurity.com

Wiring

Diagrams

3 Cut Sheets
& What’s New

DASMA &

Smart Touch

Technical

o
=
]
(-]
-
[}
9
2
=
4
=

Cross Ref.
Model Names

Glossary
of Terms

Handouts

UL 325

& Smart DC

Bulletins

Flowcharts

& Notes

(tAdF) ALert: CriTicAL Low Power

NOTE:
For UPS operators,
contact
Tech Support

YES

Remove
he Red and Green wires
from the transformer to the
power board. Is voltage
24-31VAC?

Reconnect
Red and Green wires.
Is voltage at +ACC-
on power board
24-31VAC?

easure voltage
at +24v and COM on
power board
24-31VDC?

YES

Transformer wired for the
correct Input voltage?

bAdP

4 Character
Display

32 Character Display

-

Check the operator nameplate for voltage and
phase, verify motor and transformer wiring

Measure
the input voltage

at the motor contactor.

Was it within 10% of label

voltage?

Is the

Correct the

Correct input voltage to
match operator motor and
transformer.

Check all wire connections
to the operator. Verify
input wire sized correctly
per chart in
Installation Manual.

(Color code on transformer wiring

transformer)

A

Replace transformer
NO

Measure voltage at
+ACC- on power board
24-31VAC?

Remove peripherals from
+ACC- tabs on
power supply board

Remove all peripherals
from power supply board
and STC Board

A,

Replace
power board

Bad peripheral
causing excessive
drain. Repair or

easure voltage

at +24v and COM on YES

power board
24-31VDC?

replace peripheral
device.

Replace power board

SUPPORT h

A
( CALLTECH

PROBLEM SOLVED

BHySecurity o www.hysecurity.com « 800-321-9947
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(5AFE) ALert: SAFe MobDE

=3
]
SAFE 8 3
" 4 Character g
32 Character Display Display g (1)
l =
SAFE MODE (or SAFE) will E
appear when 8
either the edge sensor or =
IES has been tripped. g
()
Remove the edge sensor
connected to the QD4 spade Does the gate
connector located on bottom 9 (11} =]
right of STC and/or Screw | ¢ have an v 4
9 YES edge sensor? NO €o
Terminal connector #13 on _—
left side of STC. Measure initial pressure 2 =5
spike and run pressure 5- a'
during Open and Close ]
Run Operator ¢
Remove hoses from :'
pump pack and ] (-]
Measure PSI on gauge 3 g_
YES s -y
Does SAFE MODE (or 5AFE) O o
appear? g 3‘
NO Is pressure, a‘ g-_
with hoses removed, at least 3
200PSI greater than initial «Q
YES spike pressure? =
Remove Red and Black 00
wires from IES and |« o 3
. Jumper wires 2 7]
Repair or replace 7]
edge sensor . =
Adijust pressure () ‘?
Run Operator relief valve ‘BD =
i »
YES N 89
Does SAFE MODE (or SAFE) & it - ©
appear? NO . M TR (1) 3
!{ --------- L 5 ”
> NO 1 q
. YES
L e Replace IES
YES o ‘‘‘‘‘
NO

./ CALL TECH
”\  SUPPORT

fPROBLEM SOLVED\
AN J
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(ALE /) ALerT 1: GATE FORCED OPEN

ALE |

4 Character
Display

32 Character Display

& Smart DC

Smart Touch

Wiring

Diagrams

Was the gate YES
obviously forced

open?

Is the gate
mounted on an
incline ?

Is the limit
switch tripped?

A

NO
Inspect and adjust or

E g replace the limit switch
= UL325 prohibits
= g gates/operators
035 mounted on a slope
(] o Any new command
- will clear the code.

Check and align

the locking

g’ mechanisms
-
ot
.g (1] Is the
» -5 gate loose or out of
2 ; alignment? YES
2 0
= = v
ol
1
= For notification or reporting purposes, enable User Secure, adjust and

Relay option 7 (Gate Forced Open Output). align the gate with

Controls an external warning device. Activated if the the operator
gate is forced off the closed limit switch and the

operator is not able to restore the gate to full closed
position within four seconds.
Note: This alarm resets itself in 30 seconds.

Y

Cross Ref.

0
0
£
Q

=

3

o
0

=

NO

A

Solved? -

Is the
limit ramp loose
or out of
adjustment?

YES

Glossary
of Terms

Secure and adjust
limit ramp

Handouts

A 4

CALLTECH \ NO
SUPPORT /¢

YES f
PROBLEM SOLVED
AN )
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(ALEC) ALERT 2: GATE DRIFT CLOSE

=3

]

ALEC : 5

LEC 3 é'

32 Character Display “;?:::;er g g-

For notification or reporting purposes, enable User
Relay option 8 (Gate Open Too Long Output).
Controls an external warning device. Activates when
the gate is open longer than the user-selected period of
time. Adjustable from 0 seconds with 15 to 135s : :
selectable delay timeframes in 30s increments. Most common on SWIngR_Iser’
Note: TL-Open TIME ALERT adjustments can be made StrongArm and HydralLift
in the Installer Menu. The TL Ilnstalller Menu display because these operators
only appears when using this relay. tend to sit in the open position

for extended periods of time.

sweabeiq

StrongArm

SwingRiser

OF Hydralk i Is check valve and
Are brake valves tight 1ug configured
NO enough to hold gate YES YES Btg Ig’7 NO
b properly? W |
(1]
: £o
Correct valve and plug (T =
Adjust brake valves = -~ =2
positions 5- a-
® 9
NO Disconnect hoses. If gate NO
»  drifts closed, cylinderis <

leaking. Replace cylinder.

YES

YES

SMeYoMO|4

YES (
PROBLEM SOLVED

PROBLEM SOLVED

Inspect open limit switch for opens.
Repair or replace.
Inspect limit cables for cuts or loose connections.
Repair or replace.

-
‘
o
[
g
(1]
(")
=3
o
Q
[~
=
«Q
o
=]
[
()
X
(1]
Fal

sawepN |I9poN

Is the

limit ramp or cam Is the
loose or out of gate Igose or %ut of
NO alignment? NO

adjustment?

swid] jJo
Kiesson

Secure, adjust and align the
gate with the operator,

Secure and adjust
limit ramp or cam

YES YES
» PROBLEM SOLVED J<

NO NO

{ CALLTECH
A\ SUPPORT =

Y
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(FLEY) ALERT 4: THERMAL OVERLOAD

ALERT 4

THERMAL OVERLOAD

32 Character Display

ALEY

4 Character
Display

Using a min/max voltmeter,
measure static and start-up

A

Turn OFF power.

input voltage at the motor
contactor.

Did voltage
drop below 10% of the

NO

Wait 5 minutes for the
overload to re-set.

4

Inspect the red/black wires

from Pins 4/5 of the Yellow

connector on the top of the
STC board to the motor.

listed voltage?

YES

Check that the input voltage
matches the operators label.
Connect to proper voltage or
trace wires to find voltage drop.
Check all incoming wire
connections and wire size
based on length of run and
size of motor per table in
Installation Manual.

NO

Note on a UPS model the
red/black wires are replaced
by a jumper. Make sure the
jumper is shorting Pins 4/5.

YES

Repair or replace cable
or jumper wires.

Are
they broken or
frayed?

Remove the red/black STC wires
and check for continuity between
the leads that go into the motor.

This should
be a short circuit.
Is the circuit
open?

NO

Remove the cover from the
motor “J” box and inspect the
two 18awg leads to the
thermal overload.

Are they
connected?

Connect to red/black wires
that lead back to STC

Replace the motor

v ./ CALLTECH

NO

\ SUPPORT S5

YES

f PROBLEM SOLVED \
AN J

BHySecurity o www.hysecurity.com « 800-321-9947

NOTE: A motor overload can be indicative of

excessive loading. Check gate hardware and
repair or adjust for free movement.
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(FLES) ALERT S: BotH Limit AcTIvE

|
95
, 3 3
F". E 5! D -]
)
32 Character Display 43?:;?:;er g g
=
=
)
) On open or closed Q
Moving Was operator on limit switch =
open or close limit switch 5
or moving? 1
@ g
£8
i (1]
rC!;?ck g?te“or (::N:t Check opposite limit (-4 E.
:rl fO?r dr2bsr ?sg?ou?l B switch for mechanical = 8
s ; or electrical problems » 2
limit switches
-]
o
Ne
g o
S &
= I
Do
X
On New Generation CJ 5'
Clean debris, realign gate and drive STC boards, check Q
rail or repair/replace limit switch LED’s on LIMIT
for electrical tripping § o
Q=
e 3
= (7]
o X
3 9
0 n
()
)4
CALL TECH P NO ~ Problem > 5' 2
SUPPORT = . Solved? - O
S 3 Y
> >
YES
v Note:

Mechanical problems may include
unbalanced cantilever gates, gates
loose on tracks, bent switch levers, or
debris such as ice, mud or sticks.

PROBLEM SOLVED

Electrical problems may include open
limit switches,
cut cables or loose connections.
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(FLEG) ALERT 6: Limit NoT RELEASED

ALEB

4 Character
Display

& Smart DC

32 Character Display

Smart Touch

Was
pressure low

or slow to
build?

Did
electric motor
start?

YES Check oil level and fill if low.
Bleed air from AWOG if
operator has one.

Motor
turned but no
pressure

iring

W

Diagrams

Was
pressure high enough to

If motor takes more than
5 seconds to coast to a

NO Adjust pressure valve

to raise pressure.

there are leaks at pump
replace pump pack

Were wheels

— ® stop, replace coupler move gate?

8 [ Check incoming voltage ‘ YES Ta ‘
- - at both sides of motor <

0 contactor If coupler is good or if

83

2o

slipping?

=) If 3Phase, was motor 4
.E turning CCW. If not
"6 .g reverse any leg. Tighten wheel clamp fid e mou?
o . to 2" spring tension. J YES
£ £ L
"o NO
(] 3 ) 4
g 2 Did YES Inspect the motor for faulty i

[TH motor contactor ——» start switch or wiring and Gate mechanically binding.
o
| pull in? repair or replace Repair gate.
- NO Operator should have gone

7)) into SAFE MODE (or 5AFE).

« O Check to see if IES
"5 E ) 4 is jumped out. v
(<}
» 4 Is there NO v > Check limit
) == 24VAC at RUN on power switches and
e % board and contactor coil cables. Replace or
A1/A2 ? make adjustments
(S -] :
mechanically to
E release limit
YES 4 switch.
If there is no 24VAC at If there is no 24VAC at

Fal] v RUN, check for 24VAC at IN A1/A2, Jumper brown and

E from transformer. Check grey wires on large YELLOW
< >
("1 GLD Bad coil, transformer taps and reset connector
g = Replace motor contactor and replace transformer If this pulls in motor contactor,
G - if bad. motor relay on STC is bad

(-]

CALL TECH
SUPPORT

A

Handouts

PROBLEM SOLVED

- Cut Sheets
& Notes
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(FLE7) ALERT 7: FREQUENCY SHIFT FAULT

oa Hews @
yonoj pews

ALET

4 Character
Display

xxx is the Loop Detector Name 32 Character Display

ELD = Exit Loop Detector
IOLD = Inside Obstruction Loop Detector
OOLD = Outside Obstruction Loop Detector
RLD = Reset Loop Detector

SLD = Shadow Loop Detector

=
=
]
Q
‘
)
3
@

NO Was operator power YES
cycled or reset with
vehicle on loop?
-]
Do
= 0
Measure loop to (T g.
ground with Megohmmeter Reset operator/ [~
(Megger).Is resistance greater < HY-5A detectors = 8
than 100Megohms from loop. when road clears. CJ —
to ground?
-]
q
v me
g e
Replace loop ') ®
(")
= I
Do
/}\ @ 2
n =
a
D<_>e§ Iot")p cut NO YES
come within 2" of rebar or < »>

other metal in roadway? § o
& 9
2
= (7]
o XN
30
o

A ()

Check roadway for
bad sealant, splices, Re-cut loop or o 9
wire twist, etc. Does road have repair roadway =
cracks? -] O
A
- O
3 )
Y () q
YES -
Note:
If you have more than one HY-5A,
swap it out to see if problem remains with
loop or moves with the HY-5A detector.

CALL TECH

SUPPORT PROBLEM SOLVED

SOJON 3
. MONSsjeym sinopuey

sje0ys N9

-
-
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DASMA &
UL 325

(HLEH) ALERT 8: LOOP SHORTED

S O
30
2t
(1]
L E
g% ALEA
£
4 Character
32 Character Display Display
» xxXx is the Loop Detector Name
o E 4
.E E ELD = Exit Loop Detector . .
o )] I0LD = Inside Obstruction Loop Detector Test Io_op resistance from wire to ground
; (] OOLD = Outside Obstruction Loop Detector with a Megohmn"neter (Megger) A
E RLD = Reset Loop Detector A standard Multimeter will not work for this test.

Resistance must read greater than 100Megohms

SLD = Shadow Loop Detector preferably 1,000Megohms

Bulletins

®
i
[
£
8
[

YES Does loop
measure >100Megohms
from wire to ground?
o))
£ .
d
ot
Oa
L £
g 1]
-— Replace loo
iy E p P
g iL
o
1
- The short alert may be temporary. /;\
7)) Check for bad sealant, road cracks or ¢ >
= @ other factors that may be affected by NO < o YES
Y - oblem
[T E weather or roadway movement. < a oiszeii" a5t
£ ® Make sure that if the loop wire D [ o
7)) 4 contains any splices, that they are
N = soldered and fully insulated.
-]
= T
(S ]
=
0 Repair roadway
E‘ E and replace loop
25
8~
P~
YES
g Note:
-] Along with the alert code, the NO
g HY-5A can detect which loop has
T the short. This information appears

on the display.

CALL TECH PROBLEM SOLVED

SUPPORT

- Cut Sheets
& Notes

o What’s New
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(ALES) ALERT 9: Loor OPEN

RLD = Reset Loop Detector
SLD = Shadow Loop Detector

|
95
ALEY e
3 =]
4 Charact o g
aracter
32 Character Display Display 0
o =
xxx is the Loop Detector Name i
. Make sure the loop wires are attached E
ELD = Exit Loop Detector to HY-5A with no broken strands, insulation is 8
IOLD = Inside Obstruction Loop Detector under screws, the screws are tight and the —
OOLD = Outside Obstruction Loop Detector HY-5A is fully seated in the connector. g
()

NO Was there an obvious YES 1)) 5'
loose or broken wire? E 0
3
‘ 23
30
Repair CJ °—’
-]
q
) 4 = O
Measure the loop ) g.
resistance (wire to wire) NO . E -
with a Multimeter. Is the > “Problem Solved? o2
loop resistance more - - = 5
NO than 4 ohms? % 8
n =
YES a
» Replace loop § (o)
Q=
e 9
Y < 2
o XN
o 38
P ~ Problem R o -
_ Solved? " @
NO < VES
59
-]
The open alert may be temporary. A
Check for bad sealant, road cracks = g
or other factors that are affected by . 3
Repair roadway o q
weather or roadway movement.
. . and replace loop
If the loop wire contains any
splices, make sure that they are
soldered and fully insulated. *
" Problem . YES
. 10 i
Note: ot
Along with the alert code, an HY-5A can
detect which loop has the open. This NO
information appears on the display.

CALL TECH

SUPPORT PROBLEM SOLVED

SOJON 3
. MONSsjeym sinopuey

sje0ys N9

iy
w
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DASMA &
UL 325

(AL i) ALerT 12: ON Too LonG

=

o O

30

ot

T (1]

s & AL I2

m d 32 Character Display 4 (;;:::yter
» xxx is the Loop Detector Name L

o E The display indicates both AL i2 and which loop

.E E ELD = Exit Loop Detector is active (i.e. 00OLd for outside obstruction loop).

1] o IOLD = Inside Obstruction Loop Detector Input can be from an HY-5A detector or any

; .E OOLD = Outside Obstruction Loop Detector box detector input landed on the STC board.
(a]

RLD = Reset Loop Detector
SLD = Shadow Loop Detector

8 g YES ~ Was there NO
L a vehicle on a loop longer
_E 9 than 5 minutes?
05 4 Y
|q_, (1] Keep traffic moving. Often Make sure the loop is clear.
someone is talking to the guard Lower the loop sensitivity
station or waiting for paperwork. and reset the frequency.

o)) An HY-5A retunes automatically
£ i when the RESET button is pushed.
d
8 g If it is not possible to keep traffic
L = off the loop for >5 minutes, the
"o loop can be wired into PE input. NO
2 ; See Intallation Manual for details.
2 0o
3 = +
ol
|= Move guard station or loops. YES

("1}
(" 9 Disconnect loop wires from the
(] E Repl detect detector and press RESET.
£ o shice duleciol If AL12 appears, the detector is
3 = giving a false active output.
-
] i
(S ]

E Test loop with Megohmmeter

(megger).The loop to ground
Replace loop or resistance must be
repair roadway. 100 megohms or more.

The loop and lead-in wires
should not exceed 4 ohms.

I

Make sure loop is 4 feet
from gate and away from
any metal objects.

("/]
g
28
gl-
o%

Move loop or
metal objects.

YES

PROBLEM SOLVED

Handouts

NO

CALL TECH
SUPPORT

- Cut Sheets
& Notes
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ALERT 15: No TARGET (SLIDESMART & SAPArk DC)

ALERT 15

NO TARGET

32 Character Display

oa yews @
yonoj pews

|

The SlideSmartDC and StrongArmParkDC use an encoder on the motor to determine gate position. The limit settings
are stored in the SDC and are retained even when both AC and DC power are turned off. Under normal conditions, you
should never have to reset the limits after they are set during initial installation. A magnet and sensor are used to
determine the starting or reference point used for the stored limit settings.

The target magnet for the SlideSmartDC is installed on the chain during initial setup — reference the SlideSmartDC
Quick Start Steps or SlideSmartDC Installation & Reference Manual.

The magnet for the StrongArmParkDC is pre-installed.

I

=
=
]
Q
‘
)
3
@

@ 5
£o
‘T ~3
YES NO - E.
Is this a SlideSmart gate operator? ‘ a 8
StrongArmParkDC =
Remove the top cover. You should o |
be able to see the black target - 3
sensor installed in the physical stop - O
bracket. ] (-3
Is the Target Magnet installed CE) (1))
9 (")
properly? 5 =
Do
]
n =
YES Is the sensor installed with a few =
threads of the sensor protruding from Q
NO the bottom of the physical stop =

bracket? o0
& 9
Is the cable from the sensor 2 7]
connected to the J14 4pin connector 2> (7]
located in the upper left corner of the [ )
v SDC? 3 ‘.'}.

m n

Install magnet, 7]

press reset, and
cycle the operator

Loosen the nut on
sensor and turn
the sensor until about
3 threads of the sensor
protrude from the
bottom of the physical
stop bracket.

Connect sensor cable
to J14 connector on
the SDC, press reset.
And cycle the operator

swid] jo
Kiesson

>l ‘

NO = > YES f < N
Problem Solved? r\PROBLEM SOLVED “Problem Solved?

NO

v

CALL TECH
SUPPORT

© 2015 D0383 Rev. A www.hysecurity.com s 800-321-9947 « B HySecurity
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DASMA &
UL 325

(AL {5) ALERT 15: Missing LimiT (SLIDEWINDER)

S O
30
F
tE AL IS
g m n 4 Character
m d 32 Character Display Display
|
] This error applies to
g’ g the SlideWinder.
=
- O
=8
(a]
YES NO
— Is pickle installed?
T 0 |
o £
.E "q';
o - .
0= Check pickle travel. Ih=talDickl
Q 3 Does pickle travel 1" or less Lo i
- under the sensor board
YES and stop 2" from
drum?
o)) :
- Re-align
=0 pickle on
ot cable
_g [}
S NO
23
2 0
3 T8 y
1
=
m 2
« O :
‘a E Are both pickle YES
£ magnets oriented Replace pickle > >
» 4 the same?
) ==
-]
= T
°
YES [T
e (/]
g £
2o
(/]
ok Does 2™ LED on 1. senror board
G S drive board light when pickle is Pt i YES Aeaela
C o 9 B “PICKLE” connector sensor board

under sensor board? I
on drive board?

YES

[ el YES

g
-
g
~)
v

Plug in board

2
-
]
T
£
]
- -

CALL TECH
SUPPORT

{PROBLEM SOLVED}

- Cut Sheets
& Notes

> What’s New
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ALERT 15: No TARGET (WEDGESMART DC)

ALERT 15

NO TARGET

32 Character Display

|

The WedgeSmartDC integrates a barrier arm and a surface mounted wedge into a single unit. There are two
SmartDCController (SDC) boards housed within the chassis. The upper SDC controls the barrier arm and the lower
SDC controls the wedge plate. For the barrier arm, there is a magnet and sensor to determine the position of the arm
and a similar magnet and sensor are used for the wedge plate for position sensing. Both the barrier arm and wedge
plate motors utilize an encoder on the motor to set and maintain open/close limit positions. These settings are stored in
non-volatile EEPROM on the SDC and are retained even when both AC and DC power are turned off. Under normal
conditions, you should never have to reset the limits after they are set during initial installation. A magnet and sensor are

used to determine the starting or “home” position used with the stored limit settings.

Both magnets and sensors are pre-installed at the factory and should not require any adjustments during installation.

YES

Lower

157

A
Wedge

Remove the top cover. You
should be able to see the
black target sensor installed
in the bracket that secures
the manual operation wheel.

Is the cable from the sensor
connected to the J14 4pin connector
located in the upper left corner of the
lower SDC?

Which SDC is generating the Alert

Upper

4
Barrier Arm

Remove the top cover.
You should be able to see
the black target sensor
installed in the physical
stop bracket.

Is the cable from the sensor
connected to the J14 4pin connector
located in the upper left corner of the
upper SDC?

Cycle the Operator
open and/or close and
watch LED D22 & D23

in upper left corner of
SDC Board.

Does either LED
turn on and off?

/

Connect sensor cable
to J14 connector on
the SDC, press reset.
And cycle the operator

Problem S

CALL TECH
SUPPORT

YES

Cycle the Operator
open and/or close and
watch LED D22 & D23
in upper left corner of

SDC Board.

Does either LED

PROBLEM SOLVED

./ CALLTECH

o
N

\4

© 2015 DO0383 Rev. A
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UL 325

o
g
=
<
(=]

(AL 1) ALerT 17: BAaD CoIN BATTERY

S0
3 (a]
et
£ g AL N
]
E m 32 Character Display 4(;!_1arlacter
m “ isplay
(")
g’ E To ensure good contact, bend
= E leads on battery holder or
E g clean leads with emery cloth.
(=]
X
® 0 .
S e <oprcmem >, YES
- '= e olver 5
£3 .
05 .
()
- @ NO
A 4
o))
- Replace battery on
s % STC board
o . (battery is a CR2032)
L £
"o
23
2 0
g iL
: :
0 Call Tech Support for \4 NO "~ problem . YES |
..q_; GE’ replacement of STC Board/‘ & Soee d
[+ g .
@ = OR
-]
63
= Re-solder tab leads on battery holder if your are
comfortable doing this in the field.
This will not void the Limited Warranty
e » if authorized by Tech Support.
g £
7 =
7 )
ok )r
- =
e >
NO Proble
_ Solved?
P <
g YES
= Note:
g The coin battery powers a clock

which records the date and time
on the internal data log.
It does not supply power to

the STC board. \
PROBLEM SOLVED

J

A 4

- Cut Sheets
& Notes
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(ALZ'C) ALErT 22: INTERLOCK FAILURE

AL

4 Character
Display

oa Hews @
yonoj pews

32 Character Display

A

RS-485 communication is lost for more
than 15 seconds between Interlocked
(DG=3 or 4 Sally Port) or Sequenced

Gate operators.

sweabeiq

Verify DG setting is 3 in YES
one operator and 4 in the
other operator.

s this a Sequenced Gate system (a
traffic control gate and a security

Is this an interlocked (Sally Port)
system?

NO

@ g
£¢
® 3
-lal
a8

Verify SG setting is the same in

-~ Problem > both operators.

-]
q
ne
e c
YES ‘!!Ss(ve!i ; m SG=1 Traffic Gate Public Side g =
< SG=2 Traffic Gate Secure Side 3 8
«Q

v 2
00
VES Verify DG and SG % P
Is the wiring between the operators selttlntglfrel\g i e - 3
correct? A-A, B-B, COM-COM on the n>tallerMenu: E =
Dual Gate connectors. 3 )
o

(")

v
<«

~ Problem 9" g
Correct the wiring > Soledr C-D| 8
.~ No 5 4
YES » <

CALL TECH
f SUPPORT
V\PROBLEM SOLVED

SOJON 3
. MONSsjeym sinopuey

-
0

sje0ys N9
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DASMA &
UL 325

(ALZ™) ALERT 24: EXTERNAL RELAY FAuLT

Smart Touch
& Smart DC

ALY

4 Character
Display

32 Character Display

o
£
—

)
£
g
o

3

Q

Alert 24 is declared if communication
does not exist between the STC or

g2 SDC board and a Hy8Relay module.
-E =
£ 2
=
2 o
o]
£
L4
£ YES i NO For STC, is R4-R11 non zero, or
(< I ] connected to this > for SDC. is R3-R10 .
.5 o L L or . is R3- non-zero in
o g the installer menu?
- Verify the wires are NO
3 T plugged into the board
|- correctly. Connect Red
L & black to the RS-485 YES
. 8 terminal. Connect White
"5 £ wire to A and Green wire
(] to B on Dual Gate
3 E terminals at the bottom Set all non-zero User
o0 of the SDC or STC Relays to 0 in the
6 'g board. installer menu.
=

Glossary
of Terms

Handouts

CALL TECH
PROBLEM SOLVED SUPPORT

Cut Sheets
& Notes

What’s New
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(FAL 1) FAuLt 1: MoTtor Run TimE

32 Character Display

FAL |

4 Character
Display

4

The STC board detected that the motor
is running longer than the maximum run
time selected in the Installer Menu

Is hydraulic
pressure low?

Check Oil level and
fill if needed.
Check for air in
system and Bleed
if needed.

YES Did the gate NO
move at normal
speed?
Does
he gate normally
require >60 sec. to
reach the
limits?
. .D'd. Are Wheels
limit switch Sji
trigger? YES NO PRINg
Program Installer Menu
Maximum Run Time
RT 0 (or r£0) = 60sec NO YES
RT 1 (or rt {) = 300sec
Inspect and adjust Adjust clamp tension.
or replace the Spring should be
limit switch compressed to 2"
Y ) 4
& v G
yo Problem S NO_ /7 caLtEcH N\ NO 7 problem ™\
Solved? \ SUPPORT / ~ Solved?
YES YES

© 2015 DO0383 Rev. A
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W

Diagrams

DASMA &
UL 325

Smart Touch

iring

Technical

o
=
]
(-]
-
[}
9
2
=
4
=

Cross Ref.
Model Names

Glossary
of Terms

Handouts

& Smart DC

Bulletins

Flowcharts

& Notes

FALZ) FauLt 2: PHoTO EYE

FALZ

4 Character
Display

32 Character Display

l

This fault can only occur if using an
N.C. output from a photo eye and
Installer Option is set to PC 1 (or PC 1)

The STC expects to see a time delay between
when PEP is energized and the N.C. contact
closes. During this time delay, the change of

state between PEP and PEO or PEC serves as a
test of the photo eye.

Replace Photo Eye with
supervised or change to
N.O. output.

YES

Is Photo eye capable of
supervised operation?

CALL TECH
SUPPORT

Set Installer Option, Photo Eye
Set NO/NC to PC 1 (or PC 1)
and assure that PE
common is wired to PEP
(Pins 14 or 15 on STC)

YES

f PROBLEM SOLVED
\

N

> Cut Sheets
N What’s New
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Ll
N
0
==
L

FAL3

4 Character
Display

32 Character Display

’

The internal DC bus voltage has dropped below
21volts for greater than 2 second more than
10 times while the gate is in motion.

) FauLt 3: Low VoOLTAGE SAG

Measure static

line voltage and motor

start-up line voltage at the motor

contactor. Is it less than 90% of
rated voltage during

NO YES

Call electrician to correct
incoming line voltage and/or
correct wire size per chart in

Installation Manual.

motor start-up?

Are the
transformer taps
wired for the correct
line voltage?

NO

Rewire transformer
input per color code
on transformer.

Measure AC voltage
at Red & Green wires
from transformer
secondary

Is the Measure AC voltage

YES

AC voltage at +ACC- on bottom
between 24 and 31 of Power Supply
volts? Board

Check for anything that
YES would drop line voltage on
an intermittent schedule, i.e.
municipal power surges,
nearby industrial loading, etc

Is the

Replace Transformer AG voltage

Remove all accessories from
Power Supply Board.
If still low, replace board.

e

Y

YES

<" Problem

olved

YES

NO

A 4

o NO
@ i »( CALLTECH
. Solved? ™ SuPPORT

\
PROBLEM SOLVED
(Lronawenses )

© 2015 DO0383 Rev. A
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DASMA &
UL 325

FAuLt 4: GATE No Loap (SmarT DC)

£
S O
30
et
-
g n
m d 32 Character Display

(/] A Fault 4 error code applies to SmartDC gate operators —
)] E i.e. SwingSmartDC, SlideSmartDC, StrongArmParkDC,
£ga and WedgeSmartDC.
o 5 Make sure the DC power switch located on the left side of
; (0] the electrical enclosure is turned on.

= SwingSmartDC

Possible Causes:
i i YES NO

— = Liokage Faillic Is this a SwingSmartDC gate
[ e  Taper Clamp Too & operator?
0 £ Loose '
' - e Broken Drive Belt A
= 2 e  Motor Wires SlideSmartDC
05 Disconnected StrongArmParkDC
lﬂ_) m WedgeSmartDC

Check the drive belt connecting
the motor to the gearbox.

Is the Linkage Arm properly
installed?

Verify correct arm length & geometry, pivot

bolt parallel to vertical axis of the operator

and arm slightly bent with gate closed and

approx. 90° angle.

YES Is the Taper Clamp too loose? NO

Is the Drive Belt broken?

Push gate w/100Ibs of force, if the Taper
Clamp slips, tighten the assembly.

Flowcharts

o
£
°
]
-
7}
9
)
=
2
=

Replace the Drive Belt.

Press Reset to clear the fault
and cycle the operator.

Cross Ref.
Model Names

Glossary
of Terms

Handouts

Adjust the Linkage Arm

Press Reset to clear the
fault and cycle the
operator.

Tighten Taper Clamp

The Taper Clamp consists of 2
pieces — male and female hub.
Turn handle clockwise to tighten
the assembly. Press Reset to
clear the fault and cycle the
operator.

NO

YES

PROBLEM SOLVED

A

A

Y

Are the motor wires
between the upper switch
and the motor connected?

NO

YES

Connect the Motor Wires

Press Reset to clear the fault
and cycle the operator.

CALL TECH

A

SUPPORT

> Cut Sheets
& What’s New
& Notes
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(FALS) FAuLt S: Limit FAILED

Align flat ends of both
short and long ramps

FALS

32 Character Display

4 Character
Display

4

The Open or Close limit switch
did not trip within 2.5 seconds of the
slowdown limit tripping.

(Applies to SlideDriver 50VF2/3 ONLY)

NO Check position
of limit and slowdown ramps.
Are flat ends aligned?

YES

Check limit switch LED
on bottom left corner of STC

" Problem . NO

YES

© 2015 DO0383 Rev. A

to make sure limit switches
are tripping.

Re-align limit switch arms
to verify full trip.

GATE CLOSE (or LLo%) appears on
display.

When tripped, GATE OPEN (or oPEn) or

Did LED’s
indicate limit switch
tripped?

NO

Make sure limit switch cables

NO

z

are plugged into correct
positions on STC Board (L-R)

YES

PROBLEM SOLVED }«

A 4

Reduce brake pressure to allow
limit switch to stop on ramp.

{7p5mTh s
=
o

YES

<" Problem > NO

./ CALLTECH
™ SUPPORT
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DASMA &
UL 325

(5Eb) ERrROR: !AcTioN BLockep GATE EDGE

SEb

4 Character
Display

32 Character Display

v

The STC is receiving the command:
One or both “Miller” gate edges are tripped

Smart Touch
& Smart DC

Wiring

Diagrams

Remove any obstruction Is the
that may be causing the edge | YES te edee touchi NO
sensor to trip or check to see | gate e g%ou% ing

if edge as been damaged. cyioniets

4
v Remove the wire
g from Pin13 and/or
EDGE on STC Board

YES

y

Get Ticket and Replace

STC Board and reattach | YES

wires from gate edge
to new board.

Bulletins

®
i
[
£
8
[

o)) NO i
.5 % | NO
8 ® YES Remove the wires from
N the gate edge to the edge
N o transmitter.
23
[Ho
ol NO
1
=
7 The edge sensor is damaged. |
- Q Repair or replace the gate edge. |
e
0w =
) ==
) Remove the battery
2 -} PROBLEM SOLVED from the edge transmitter.
° g N
.
Bad edge transmitter. NO
Repair or replace the <
transmitter

Glossary
of Terms

Make sure edge receiver
contacts are N.O.
Remove the power wires
from the edge receiver

Bad edge receiver.
Repair or replace receiver.

Handouts

A

YES

\ 4

CALL TECH
SUPPORT
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(E-~ ) ERrROR 1: DIRECTION ERROR

ErFr |

4 Character
Display

32 Character Display

oa Hews @
yonoj pews

.

ERROR 1 (or Err {) appears when
the STC sees the opposite limit switch
trip than what was expected.

i

YES Is this a new operator NO

installation ?

sweabeiq

4

jesuyosay

]
—
—
o
-
-
=
()

Press program/menu button and verify gate handing,
RIGHT HAND (or rh) or LEFT HAND (or .h) in program.
If not correct, change in installer menu settings, GATE

3
HANDING (or 5h). - O
Also verify hose connections. 3 g_
S &
v = I
Do
s (=]
Check the limit switch positions Check limit switches a’ -
on the bottom of the STC to to assure they are -]
make sure the cables are tripping. «Q
plugged into the correct =
connector. o0
} Q =
‘> e 9
v YES . E ;
Run Operator W et 3 (&
0 n
. - m
)b 4 NO
Does YES Q
ERROR 1 (or Err ) stil v = g_’
appear ? Check drive rail and 5' 7
adjust it to assure limit - g
NO switches do not rub or 3
accidentally trip. (7} q
Y
P =N
YES ~ Problem

& Solege | P

f PROBLEM SOLVED
AN

7

\ 4

CALL TECH
SUPPORT
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DASMA &
UL 325

(E-~c) ErRrROR 2: IES DiscONNECT

N~
Q
§ a
t -
IE £ Erré
e S . 4 Character
E 32 Character Display Display
o
(7]

4
ERROR 2 (or £rr2) appears
when the
IES trips open longer
than 2 seconds.

Wiring

Diagrams

YES

Remove Red and
Black wires from IES
and jumper wires

;

Run operator Take out plug and
install breather cap

Is breather cap

YES Installed?

Measure initial
pressure spike and run
pressure during Open
and Close.
Then remove hoses
from pump pack and
NO measure PS| on gauge

Bulletins

®
i
[
£
8
[

Does

o))
- ERROR 2 (or Err2) stil
"6 % appear?
ow®
L £
[ ]
% ; Is pressure
3 E Remove cable from IES tabs at Replace IES vg?ogossles rertnO\:E g a_t I_et_aTt
2 the top of power supply board spilg;eparsgsu?:’)lm &)
= and jumper |ES tabs i
0
[
o £
(<}
0w =
g T’ YES Adjust pressure
- -] » Replace IES cable reliof valve
(S2-]
NO
2 g :
[} YES o
0 a Make sure Yellow wire in i
g = the harness from top of
-_—, power board to top of STC
O o is seated in the Yellow
connector.
Bleed air from AWOG
3 L If operator has one.
= Run operator
Q
T
c
T
ERROR ZD(oersE ) still CALL TECH No YES
appzar;’ - SUPPORT >

f PROBLEM SOLVED \
AN J
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(E-~d) ErrOR 3: HYSA Comm ERROR

Err3

4 Character
Display

oa Hews @
yonoj pews

32 Character Display

- =)
xxx is the Loop Detector Name 3
Q
) ERROR 3 (or Err3) occurs when the STC sees =
ELD = Exit Loop Detector an HY-5A present but not operating correctly. -}
IOLD = Inside Obstruction Loop Detector 5
OOLD = Outside Obstruction Loop Detector The display also indicates which (")
RLD = Reset Loop Detector loop detector the error applies to.
SLD = Shadow Loop Detector (e.g. OOLD or 00Ld for outside obstruction loop
detector)

i

Inspect the HY-5A.

jesuyosay

]
—
—
o
-
-
=
()

YES Are all 6 pins plugged NO
into the socket on the e |
il =
ne
Straighten pin o T
contacts and E o
re-plug HY-5A g_ (7]
into socket on STC o g
a4 O
» =
v =
) 4 «Q
If operator has more than one . > =
HY-5A, swap HY-5A’s. NO " probem 2 Q
If only one HY-5A, move to Solved? o ©
a different slot to test. e = N
i 7]
s
YES 30
m n
(7]
89
38
Did ERROR 3 (or Err3) . )
follow HY-5A? Poplacoli 2 3 o
>
NO
= 5
[
=
Q.
(-]
[
y 7}
v @
CALLTECH NO < Problem YES f
< . . PROBLEM SOLVED S0
SUPPORT Solved L S c
o -
go 2
oz2
o 0o %
g0
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(E-~4) ERROR 4: DuaL GATE

S O
3 (a]
t
'E g ErrY
]
E m 32 Character Display 4 (I;Ii\aracter
splay
&
0 -
o £  Ensure both operators are tumed on.
: “ ...
= a
- O
Se
(a]
YES operators have the NO
same type of STC board and
the same software
E g version?
= Are operators set
0 to Primary and Secondary? < Download current
05 DG 2 (or d32) and DG 1 (or d9 1) software into BOTH
(1} m operators
- YES
o)) N
£, © |
e Y
ot Set DG 0 (or d90) In
_g g Installer Menu to DG 2 NO N
73T} (or d3¢2) for Primary £ fer' B
9 3 DG 1 (or 43 1) for _ Solved?
2 0 Secondary .
3u |
- YES
- : v
w 9 Was twisted 3¢ i
Q E shielded wire used and P NO ~ Problem . YES
[ shield tied to ground Solved?
n = on one end only? L
) = o
-]
= T
(S ]
= NO
e i
(1] E Are Run wire in low
3 () NEC/NFPA Install ground voltage conduit
o = ground rods rod per code. and ground one
x U= installed? end onl
G o y
b4
o y

~ Problem . NO ./ CALLTECH 1\ NO  Problem
_ Solved? "\ SUPPORT ) ~ Solved?

g &
i

YES YES
Y

{PROBLEM SOLVED

2
-
]
T
£
]
- -
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O
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T
R

(E-~1) ErRrROR 7: MENU CHECKSUM

A

SOJON B
sjoays D

|
g’ D
P
Errl D 5
4ch - o
" aracter c
32 Character Display Display U o
o =
4
)
The EEPROM memory holds 5‘
Factory, User and Installer data. Q
If the data changes (other than =
when in the Program/Menu ]
Mode) one of these ERR 5
messages appear. [
@ g
o
-
Was g. E.
YES the operator subject NO 5 0
to lightning or other n 9
electrical
disturbance? B
Corruption of data can 3
also be caused by | c
noise on the 12C Bus g o8
S &
= I
Do
Is :- )
c NO ; YES n =
ycle operator power. EEPROM Is operator supplied operator attached 5
errors are generally self-healing. by “Dirty” power? to a ground Q
rod?
=
00
YES NO [ . ]
o O
-
= (7]
Current software is more robust. Filter incoming Install ground rod [ )
Assure that the operator has power per NEC 3 (1)
the latest software installed. ) =)
‘ (7]
Y
99
-]
A
Check User )
; YES o =
Menu settings. Reset correct - 9| 3 ()
Have any Menu settings 4 Solved? YE * q
changed? < S
NO
NO T
[
Y =
o o
o (-]
< Problem > NO ./~ CALLTECH c
 Soved? - ™ SUPPORT &
YES 5
”
»( PROBLEM SOLVED )« -~
("]
=
g
1

W
-
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(E-~8) ErrOR 8: RPM SENSsOR

ErrB

4 Character
Display

32 Character Display

Smart Touch
& Smart DC

V

This error appears if the SDC
(SmartDC Controller for SmartDC operators)
_or-
the STC (SmartTouchController for hydraulic operators)
detects no movement from the absolute position sensor.

Wiring

Diagrams

NO NO

Is this a StrongArm M30/
M50 or HydraSwing?

Technical
Bulletins

Is this a Hydraulic operator?

A

SmartDC operators use a
position sensor built into the
motor.

Flowcharts

Verify the absolute position sensor
wire (MX002444) is connected to
the hydraulic cylinder.

o
=
]
(-]
-
[}
9
2
=
4
=

Is the 4 wire sensor output from

"/ glg)e(s:sa:\edsi;;r; Y;}z YES the motor connected to the J15 RPM
L] (] connector located in the upper left corner
operator.
2 g of the SDC?
n = )
N = Verify the other end of the
00 i e
= T absolute position sensor wire is
O o connected to the Encoder Sensor
= Board (MX002440) and the
Encoder Sensor Board is
connected to the RPM connector Connect the sensor
located on the lower left of the to the RPM
e (1] STC. connector on the
© E SDC and press reset.
N
09 \
ok
= T2
O o

Press reset. Is the error
cleared?

Y

Cycle the operator.

NO

N CALL TECH
o SUPPORT

Handouts

PROBLEM SOLVED
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O
¥
8 5
[ L 2
(E-~3) ERrROR 9: BArT DISCONNECT
[ (/]
o8
3 3
24
40
32 Character Display g §
Y O
=
This error applies to Smart DC G_l;
operators. o
3
(7]
YES NO

Is the DC power switch on?

sunojing
jesuyosay

A 4

Turn on the DC power
switch, press reset, and
cycle the operator.

YES

Is the red battery wire
connected to the DC power

YES

Does the error
reappear?

SMeYoMO|4

A

-
q
o
[
g
(1]
(")
=3
o
Q
[~
=
«Q
o
=]
[
()
X
(1]
Fal

switch?

Connect the red battery NO =

wire to the DC power 8_

switch, press reset, and o

cycle the operator. -

=

§

o

YES ()

Is 35A fuse blown? P

Y 9
-]
Replace fuse, press A
NO reset, and cycle the =] g
operator. 3 q

(7}

Sy YES

CALL TECH »
SUPPORT b

PROBLEM SOLVED

SOJON 3
. MONSsJaeym sinopuey

(7]
(7V]

sje0ys N9
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(E- 1) ErrOR 10: SLowDown SwitcH

Er 10

4 Character
Display

32 Character Display

& Smart DC

Smart Touch

l

ERROR 10 (or E- 10) ONLY applies to
the high speed, VFD SlideDriver
model 50VF2/3

o
£
—

)
£
g
o

3

Q

§2
' '-g In addition to the two 11.5" single
L = tapered standard limit ramps, the NO YES
05 50VF2/3 uses four 20" double fs o Moo
(1] ramps installed?
= [11] tapered slowdown ramps.
Install the slowdown ramps.
2 I
£
"5 % Run Operator
ow®
L £
"o ) 4
23
2
= E Does YES Check limit switches to
2 ERROR 10 (or £ {0) still assure switches are
= appear? tripping.
o
[
o £ NO
£ s
- J YES
o0
= T
(SI-]
=
NO

[l .
8 E Check drive rail and
n 9 adjust it to assure limit
2 = switches do not rub or
(&) '6 accidentally trip.

ﬂ ) 4

o

C YES & P

c o PROBLEM SOLVED Y Froblem

§ L D) sove

NO
A 4

CALL TECH
SUPPORT
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