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Section1 Unpacking

1.1 Verify delivery.

Check that you received the inverter and optional equipment that was ordered.

Verify that the part numbers match your purchase order and that the correct options have
been installed.

Report any discrepancies to your supplier.

1.2 Inspect for damage.

Inspect the inverter for damage that may have occurred during shipment. Visually examine
the contents for obvious problems.

If damage is found, do not operate the inverter. Report the problem immediately to your
supplier.

1.3 After the initial inspection.

Your inverter can be repacked and stored for future use. Choose a storage location that is
clean and dry.

Do not store in ambient temperatures below 5° F or above 158° F (-15°C to 70° C)

Do not store in wet areas or areas of high condensation.

Do not store in corrosive environments.
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Section 2 Mechanical Mounting

Proper mechanical installation of the DAT210 is necessary to ensure both reliable and efficient
operation and ease of maintenance.

2.1 Mounting Environment

The inverter should be mounted in an environment that is free from the following:
ICorrosive or volatile vapors. Dust and particles, Excessive moisture.
1Shock, Excessive vibration, Temperature extremes!
The following environmental specifications apply:
Surrounding air ambient operating temperature: 0° to 40° C (32° to 104° F)
Relative humidity: 5 to 90%, non-condensing.
Altitude (maximum): 1,000 M (3,310 ft), de-rating for altitude is 1% for every 100 M (300 ft)
above 1000m.

2.2 Mounting Considerations

The following should be considered when planning the physical installation of your
DAT210.

Leave enough clearance for access to all electrical connections.

Allow room for troubleshooting.

Allow at least 80 mm (3 inches) of clearance above and below the unit to permit adequate
cooling airflow.

The DAT210 must be fan cooled in order for the inverter to be run at full output power.
Consult the factory for heat sink only de-ratings or fan placement. It is recommended that
applications requiring input currents above 10 amps RMS be fan cooled. In the final
installation the convection cooled DAT210 should be mounted with the cooling fins vertical so
as to maximize the affects of normal convection cooling. The cooling fan can be mounted in
any orientation. Allow a minimum clearance of 25 mm (1.0 in.) between units when mounted
side by side. Separate conduit is required for line voltage and control wiring.

2.3 How to Mount the Inverter

Figure 2.1 shows the mechanical layout of the DAT210 inverter. Refer to this drawing when
planning your layout. The DAT210 is an open type of equipment and should be mounted to a
secure sub-panel or frame.

CAUTION:
Make sure the mounting rack is secure before mounting the inverter. Equipment
damage could result from an improperly mounted rack or inverter.
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Section 3 Electrical Installation
3.1 Wiring Standards and Codes

The installation person is responsible for following the wiring plan produced by the design
engineer for the specific application.

All wiring must conform to the following standards:
National Electrical Code, Publication NFPA No. 70

All local and national codes which apply

For motor usage; use appropriate NEMA relay for protection

The supplier cannot assume responsibility for the compliance or noncompliance to any code
governing the proper installation of this equipment.
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3.2

3.3

3.4

3.5

3.6

Inverter Electrical Connection Wire Sizing and Fusing

The DAT210 input current rating is 25amps RMS. Use branch circuit fuses suitable for use on
a circuit capable of delivering not more than 25rms symmetrical amperes, 250 volts
maximum. Output current rating is 15amps RMS. Refer to the National Electrical Code [NEC],
Publication NFPA No. 70, Article 310, and any local codes that may apply for wire sizing and
selection. Use 60/75°c wire min. and 25 amp input fuses of class K5 or RK5.

Terminal connection max torque 0.6 newton meters (Nm) [5.3 inch lbs].

Case Ground

Each of the inverters must be connected to ground at their case ground terminal. A grounding
electrode conductor or bonding jumper must be connected from the ground terminal to
either a grounding electrode buried in the earth or a suitable plant ground with solid
connections to earth ground. Refer to NFPA No. 70, Article 250, for details on grounding and
grounding electrodes.

Safety Grounding

The case ground connections should be made at the ground terminals. The case ground of
the various system components should be connected to the star grounding bus of the
cabinet. A grounding electrode conductor or bonding jumper must be connected from the
star grounding bus to either a grounding electrode buried in the earth or a suitable plant
ground with solid connections to earth ground. Refer to NFPA No. 70, Article 250, for details
on grounding and grounding electrodes.

Soft Charge

While direct line starts are permissible, a soft charge circuit will extend the life of the filter
capacitors, see Section 7 Applications. High input surge currents can be reduced by using one
50-ohm resistor for a single-phase input. The resistor should be bypassed by a time delay
relay contact(s) approximately one second after the power is supplied to the resistor. This
soft charge procedure will increase the bus capacitor life.

Surge and Current Protection

While the DAT210 has an on board surge suppressor (MOV), the customer can add surge
protection to protect the inverter devices from line spikes. See Figure 7.1 for connection
diagram. Contact your surge suppression supplier for sizing details. The DAT210 utilizes an on
board current limiting circuit. The circuit performs current limiting when a potentially
destructive current value is detected. If this event occurs the DAT210’s output section will
automatically shut off.
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Figure 3.1
Inverter Electronic Layout Description

DAT210

IGBT1 IGBT2 IGBT3 IGBT4 at c1
[%)
coni )
m
+

I'I

HQH H¢|o Hﬁl ol = TS

Al }m

o1 VIl
OUTPUT™

L“.n o

TRANSFORMER |:||:|

CONNECTION

N|Hw

,_m_, —

C14 C15

c17

|
J “INPUT

L D we- ) | MAINS POWER
D I:“:I 115 TO 240 VAC

-

16,

r

]
-

4

[
2y S

L

oo o
.22 il 2

CELL THERM 24VFAN  12VFAN  12VFAN o

o
NS §
CO!
=
7 2 ure - I T
= 1mn _ —
ey i
CON7 R25 D17
W -
swi | — —
UL -]
- | -m —

pDM  LINEREF

CONFIGURATION +m

1 P2

:

SWITCHES  — |= g o=
8| smomy b3

a3aLnv4 - FAULTED

e
]
[
i

J2

s
ey [
E
174 160 I 1eBT FLT featl £ 0 %D q|:|
anaL sH JEY Hs TEMP (rezy [
oA FAranama rorargeaen W
R36 C32 B o3 a @ w08y < 3
STATUS avo 1oH I HoT LoD £ g™ BBES 8854 | S
0 z
114 avol - LOAD FLT Fos? e «E1 8 5

=}

LEDS umd HoH [ | HisH PWR
wndmo1 [ | LowPwr T2 J E— .
a2v001 G Locked %5_1"_;_' " L‘ '__CONB

NO ANI ZI iINv oN

o E :
BuFd, D 59 H PlasmaTechnics, Inc.
suiong+ T +svoLTs T g e S Raclne WI, USA
BuE.E Ta 278 1an
W, 9 5.5,

—_— 1 CON11 FREQ
CON9 ez CONO

PlasmaView Tl Rl opok  START TEe
¢ uz2s, r"';ﬂ" 28, i

SERIAL = |§ || BUERY
> ] 0L

CONNECTOR |7 L e

Lcom
sv

y
flo nnnnnnnnnnnnn

Xl LaXolaliok X LAk X%, \
FLASH PROCESSOR | =S E=S=ococB800CERBRCs |  MANUAL ADJUSTMENTS
TO LOAD POWER V

AND FREQUENCY LOW VOLTAGE CONTROL 1/0
FOR NEW PRESSURE

AND FLOW CONDITIONS

Plasma Technics Inc. 1900 William St., Racine, Wl 53404-1875 Phone : (262) 637-7180 Fax (262) 637-7157
Web Page : http://www.plasmatechnics.com E-Mail : sales@plasmatechnics.com Page 9




Section 4 Inverter Component Selection and Calculations Detail

4.1

Ratings and Measurements

It is very important to measure, evaluate and understand the electrical performance of the
system.
Wattage can be either measured or estimated using the generally accepted premise for DC
supply devices. In this example the single-phase power line input to the Inverter is supplying
15 amps:

Watts ~ (Volts * current) * .65

.. (240v * 15a) * .65 = 2340 watts
The general rule for any type of transformer that determines the maximum primary amps
regardless of applied primary volts is: Nameplate VA / Configured Volts (not applied volts)
Example: 1000va / 240v = 4.17a max or 3000va / 240v = 12.5a max.
Note that maximum primary amps is not related to applied volts. If the applied primary
voltage is 50% of the rated value then the VA rating of the transformer has effectively been
cut in half.

To continue with this example, if the expected ozone performance is being achieved with 50%
of rated primary voltage then it is likely that the output voltage rating of the transformer is
twice as high as it should be. Under these conditions the inverter input current could be well
within its rating but the transformer could be at twice its rated primary current. This is why it
is essential to also measure the transformer primary current. If a voltmeter is available rather
than an amp meter then the primary current can be reasonably estimated by taking the
inverter input watts and dividing it by the measured primary volts. For the purpose of this
example 200vac is measured. Using the above numbers: 2340w / 200v = 11.7a.

You can see this 11.7a is nearly the rating of the transformer, which in this configuration is
12.5a.

Note: If the frequency control is going to be substantially increased it is recommended that

the pulse width (voltage) control be reduced first.

4.2 Output Voltage Calculations

The RMS output line-to-line voltage (VLL) and its maximum value are partially determined by
the input voltage. The Approximate maximum output voltage is calculated by using Equation
4.2.

Equation 4.2
Vo (RMS) Max = 1.1547*Vi (VRMS) or
Vo (RMS) Max = 1.1547*Vi (VDC)/ V(2)

The output voltage (VLL) is determined by the pulse width (Tp), at a selected Frequency (f). The pulse
width (Tp) is set by a voltage from the voltage adjust to the micro-controller.
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4.3 Pulse Density Modulation (PDM)
As shown in Figure 4.1, the high frequency is turned ON and OFF at a low frequency rate. Varying

the percent ON time vs OFF time gives a very linear control of output power. The technique
allows a high turndown ratio of at least 100:1 (1% to 100% output).

ehhhll S

On Time 70% Off Time 30%

<« PDMFrequency —

Figure 4.1

This adjustment can be made either with an external potentiometer as shown in the Low Power
Connections with J11 in the EXT position or with the board potentiometer if J11 is in the INT
position.

The normal method is with an external potentiometer or PLC. The voltage on terminal 6 controls
the PDM ozone output. If J12 is OUT, the input is 0 — 10 VDC. If J12 is IN, the input is 4 — 20 ma or
0 — 20 ma. with ozone production starting at about 4.1 ma.

4.4 Output Frequency and Voltage Adjustment

The external voltage applied to the micro-controller can control the output frequency if
jumper J10 is in place and an external potentiometer is added to terminals 1, 15 & 3.

With the jumper J9 in the INT position, the voltage is controlled with the PC board
potentiometer.

Normally there is no need for these adjustments as they are controlled by the firmware
automatically. Automatic frequency adjustment is necessary to automatically compensate for
minor gas flow and pressure variances.

4.5 Output Rate of Change Calculations

The output frequency, if controlled by the frequency potentiometer ramps down from a high
frequency to the established expected frequency for control. Normally there is no need for
this adjustment as it is controlled by the firmware automatically.
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Section 5 Low Power Connections

Input / Output Connections ( Con12)

Basic control connection for PDM, ON/OFF, Frequency, Voltage, Enable out, +15vdc, +5vdc are the
same as all other Plasma Block® products that have utilized the DAT210 control board. Note below
that many new outputs are available and the enunciation outputs have been changed from 0-5v logic
level types to open collector for easier interface to a wider variety of PLC’s. The open collector outputs
are all active low [Active low means that the terminal output is at OV (Pin 3) when the alarm or other
condition is present]. Terminal current is positive source only and is limited to 100 ma.

TERMINAL
1. +15, aux use limit = 1 Amp maximum.

2. Frequency Adjust (optional) external control, selected by jumper J10. Use 5k Q pot, 0-10vdc
only (10v= 100%). 10 volts can be derived with a 2.0 K resistor in series with the pot to +15 (Pin
1).

3. Signal Common, tied to #9 internally.
4. Flooded cell detector. (Current production inverter)

5. +5vdc, aux use limit = 3 Amps The 5V can be used to drive a 5 V coil relay for input current
pre-charge and for PLC use for low voltage power supply status. There is a 1 — 2 second delay
before +5 V after application of mains voltage.

6. PDM input (optional), selected by jumper J11, use 5kQ pot, 0-10vdc (10v= 100%). 10 volts can
be derived with a 2.0 K resistor in series with the pot to +15 (Pin 1). 0 — 10 volt control or 4 — 20
& 0—20 ma is selected with J12. All voltages/currents are with respect to Pin 3 (0V).

7. Inverter Start, output pulls low via open collector ( MMBT4401 ) when inverter is engaged.
Follows Inv_ON LED. 10k Q pull-up to +5. 100Q in series with the transistor for current limit.

8. Inverter OFF when pulled low to terminal 9 via momentary or continuous. 10kQ pull-up to +5v.
9. Logic Common for # 8 and 10.
10. Inverter ON when pulled low to terminal 9 via momentary or continuous. 10kQ pull-up to +5v.

11. FAULT OUT pulls low via open collector ( MMBT4401 ) when inverter faults due to: Operating
cell current is above or below customer programmed set point. Over temp cell, over temp
electronics, sustained instantaneous over current. 100Q on board. (See jumper J4)
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12. System LOCKED. Digital auto-tune feature has found and confirmed the proper operating point.
If pressure changes cause significant re-tuning the LOCKED LED will flash. The locked LED will
also flash during the initial tuning acquisition, which lasts for a few seconds.

13. Analog 0 — 5vdc, follows average DC bus current out. Direct op amp (MC33272AD) thru 100Q
resistor.

14. Analog 0 — 5vdc, follows DC bus voltage. Direct op amp (MC33272AD). 10kQ series resistor.

15. Voltage Adjust input (optional), selected by jumper J9, use 5kQ pot, 0-10vdc only (10v= 100%),
impedance 10k Q.

16. Clock Freq out (1x). Output pulls low via open collector ( MMBT4401 ). 10kQ pull-up to +5.
100Q) series protection resistor.
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5.1

DAT210 Connections

El
J10 2
r—r equency

\x
MVETHDY
. ADD JUMPER FOR g POM
© ®
& 4. 20 ma RESETOR J11 5
See Page 15 Pin 5
age 500 oo ol—[ 70K ——to -
description PDM Ji2 5 1
Inverter ON
8 = |nverter OFF Input NOTE JUMPER

FOSITIONS FOR
POWER CONTROL.
(RECOMMEMDEDY)

(4] Inverer Locked
on @ [Autc Tune lock successful)

ALTERNATIVE Bus Current (0 - Svdc)
SPDT SWITCH .
CONMECTIONS Bus Vaolts (0 - Svdc)
(2] Voltage

(Pulse Width) @ I [:] I 10k |__| 100 MVETHO

Clock Out "|D_
(1x output freq)

= Grounding either #3 or #9 is not necessary and usually controlled by PLC.

= External pots for frequency and voltage should be multi-turn, cermet substrate types for
stability and precision. Rating of 1/4 watt.

+ Shielded cable recommended for connection runs of 2" or more.

[1] Optional but recommended (1/4w) to obtain full use of potentiometer range.

[2] External pot 5k, 2000 ohm resistor recommended as per note 1.

[3] Ground symbol represents circuit board floating common, not earth grounded. Best to
leave floating or allow PLC to establish the ground relationship.

[4] Optional SPDT toggle switch or relay.
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5.2

DAT 210 JUMPER CHART
SWITCH
SW1 SWITCH POSITION NAME FUNCTION IF INSTALLED

S1 ON PDM Enable If PDM is remotely commanded, remove to test 100% output
level. This is especially useful if the unit is hard wired to a PLC or
ORP controller.

S2 OFF LOW PDM Lower PDM period than 30 Hz

S3 OFF Not implemented

sS4 ON HIGH/LOW current fault | A window of normal operating current. This will cause a fault if
either the LOW or HIGH value is exceeded.

S5 OFF Soft fault Produces a wink in fault line #11 if one or more operational
windows are exceeded beyond the factory limit. Will not shut
down the inverter like a hard fault but attention is needed. The
fault is being managed by the inverter processor.

S6 OFF PDM Ramp Default -5 sec. for inverter to ramp from 0 — 100% power.
Switch ON is immediate ramp to 100% inverter power.

57 OFF Spare

S8 OFF 4/20 ma. Configuration for 4 - 20 ma. control 0 - 100% ozone output. At 2
ma the INV_ON LED will flash. At 3 ma. The output is reinabled.
If the jumper is removed, 0 - 10 (0 - 100%) volts controls the
ozone output. If the command is for zero ozone, the inverter will
be in standby.

JUMPER INSTALLED
DEFAULT
J101 ouT ON with power up ON-OFF command change. The inverter will turn ON 5 seconds
after power is applied and turned OFF when power is removed.
This is not recommended because it eliminates gas purge.
11,12 Alternate methods of inverter startup. See Pages 17 — 19.

J3 ouT SEMI-AUTO Tune J5 out, voltage pot active to set maximum power. Frequency
control is automatic.

Ja ouT Manual fan Fan goes on when power is applied and off when removed.

J5 IN Full AUTO-TUNE Voltage and frequency pots are not active. These parameters
are controlled automatically. In SEMI-AUTO mode, the voltage
pot controls total power but frequency control is automatic.

19 IN Voltage control pot 1 -2 jumper = internal control. 2 - 3 = external

J10 IN Frequency control pot | 1 -2 jumper = internal control. 2 - 3 = external

J11 IN PDM control pot 1- 2 jumper = internal control. 2 - 3 = external

112 *Stow Installed = 4/20 ma. Or

0/20 ma.
OuUT=0-10VDC

Adds 500 ohm resistor to control input. If two or more DAT 210s
are to be controlled via one current loop, wire all Connector
CON12 term. 3 together and all term. 6 together and install J12
on one DAT 210 inverter. Usually S8 ON and J12 jumper are used
together.

*Jumpers that are available for customer needs are stored on one pin.
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5.3
Controls and switches

Control Potentiometers (Pots)

PDM — The onboard Pulse Density Modulation control pot is primarily of use for simple applications running at a
fixed turndown level and is helpful for bench testing. Use jumper J11 to select on board (IN) or external
terminal strip control (EX). Normally terminal #6 input delivers a voltage or current to the unit, which manages
a closed loop process ozone level.

Voltage — Adjusts voltage applied to cell. Use jumper J9 to select onboard (IN) or external terminal strip control
(EX). This control is used to set the maximum power operating point for the unit while in the Semi-Auto
mode, but is not observed in the Full-Auto mode. Remote operation is via terminal # 15. If external control
is used, it must be a voltage from 0 to 10vdc, unless a 2.0 K ohm resistor is added to terminals 3 and 15. No
4/20ma current control jumper provisions exist on the PCB.

Frequency — Adjusts cell frequency. This pot is factory set and not observed unless the unit is in the factory set-up

configuration. Frequency is dynamically managed by the processor for both Semi and Full Auto modes.
Provisions have been made for remote control via terminal # 2, in which case J9 should be in the (EX)
location and J3 is installed.

Switches
Op_OK —This switch has two uses. Additional information is available in the detailed description.

1. When the inverter is ON and J5 is OUT, stores the present running parameters of voltage, frequency
range, current tolerance along with other internal configuration information available, as normal
field operation. This information becomes the re-start information after an OFF - ON power cycle.

2. Recalls the factory set-up table to active memory when the inverter is powered up but OFF. The
factory table is never overwritten and can be recalled as a last resort if the unit has been improperly
adjusted beyond recognition. If the table value operating point isn’t acceptable, refer to the
detailed description. If this happens, just follow the instructions in the ‘Power Adjustment’ section.

Start — This switch has two uses to find a new operating point.

1. An extended tuning sweep is conducted if pushed for 2 - 4 seconds AND J5 is installed, to eliminate
the possibility of tuning aliases. In other words, it allows the user to force an extended tuning
adjustment and witness the results as a troubleshooting tool if needed. This type of operation also
occurs automatically, but the user would be unaware of it. If either the power or current is different
than the values found in the ‘Power Level Table’ below, store the new value by removing J5,
adjusting the voltage pot (per ‘Power Adjustment’), store the corrected running value (per above
‘Op_0K’), and re-install J5.

Once the inverter finds resonance as its operating point, normally it makes only minor adjustments
to compensate for minor pressure and flow changes.

2. A sensitive manual power adjustment by using the internal voltage control AND J5 is removed will
be available if the ‘START’ switch is pressed for 2 — 4 seconds. While this same function can be
performed without pressing the ‘START’ button, this mode converts the High/Low LEDs into a
sensitive meter which is centered around the stored value of the programmed power table in the
processors’ memory. In other words, you can reset the power level with extreme accuracy to the
previous or factory value, without an amp meter.
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This feature is particularly useful if the technician finds the inverter grossly misadjusted and there is
no voltmeter available. To return to the past operating point, remove J5 and press ‘START' for 2 to 4
seconds. The HS TEMP LED will wink to ignore faults and tell the technician to manually adjust the
voltage (J9 IN). Use the HIGH and LOW LEDs to adjust the full power with the voltage. When the
LEDs are both off, the correct power is reached. The ‘START feature will time out after two minutes.
The technician can press ‘START’ again.

Turn the inverter off. Replace J5 and restart. The ‘LOCKED’ LED will flash signifying the inverter is
operating normally.

There is more detail on these features at the back of this manual.
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5.4
METHODS OF ON — OFF CONTROL

JUMPER BLOCK CONFIGURATION AND FUNCTION

SPDT RELAY OR SWITCH
+5V
Loss of power when ON: Must turn
OFF for 0.2 seconds, then ON.
10K 10K
ﬂ; . INV_ON
o N e :
GND 9 @
OFF @ )]< —_—
j‘?// INV_OFF
FUNCTION PWR_UP J1 J2 J3
To start the inverter the switch must first be in the OFF position, then moved to the
ON position for ozone to start. oMIT oMIT X X
To start the inverter the switch must first be in the ON position, then power is
applied to produce ozone. The inverter will start after the "LED banner flash". IN OMIT X X
X = Don't care condition.
ON - OFF PUSHBUTTONS
Loss of power when ON: Must turn +5V
OFF for 0.2 seconds, then ON.
10K 10K
X ﬂ\ _
ON I ® >1]o< INV_ON
"GND"):?< @
o|:|:l [ 8 INV_OFF
= i
JUMPER BLOCK CONFIGURATION AND FUNCTION
FUNCTION PWR_UP J1 J2 13
Push ON and push OFF to start ozone production. If both pushbuttons are
actuated simultaneously, the inverter will stay OFF. X OMIT X X
X = Don't care condition.
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SAFETY SWITCH INVERTER CONTROL CIRCUITS

. +5V
N.C. Safety Switches
OFF J ¥ 10K 10K Loss of power when ON: Must turn
° ° ﬂ\ OFF for 0.2 seconds, then ON.
o—o—Po—o—Po 10 INV_ON
> .
GND :[E @
v '—./". ﬁ/ INV_OFF
N.O. Safety
Switches \ « [ —
L e
FUNCTION PWR_UP J1 12 13
To start the inverter the switch must first be in the OFF position, then
moved to the ON position for ozone to start. oMIT IN oMIT X
To start the inverter the switch must first be in the ON position, then
power is applied to produce ozone. The inverter will start after the "LED IN IN OMIT X
banner flash".

X = Don't care condition.

operating.

If any of the normally open (N.O.) safety switches goes closed then ozone production cannot start or will cease if
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PLC POWERED SAFETY SWITCHES WITH STATUS REPORTING

for 0.2 seconds, then ON.

PLC "ground"

+12v from PLC

N.O. Safety
Switches

+5V
Loss of power when ON: Must turn OFF OFF 10K 10K
—}‘0 jl:ro\ INV_ON
S ¢
GND ):E @
'| 470 ', 8 INV_OFF
Y AN y
/' 9 — 470
_82',‘ R2 Diodes: 1N4148
L ® 470 g
® 470

Status of S1 <@ FOR 24VDC PLC POWER, CHANGE RESISTORS
R1,2,3TO 2.0K

Status of S2 @
Status of S3 <

FUNCTION PWR_UP J1 J2 J3
To start the inverter the switch must first be in the OFF position, then
moved to the ON position for ozone to start. oMIT IN IN X
To start the inverter the switch must first be in the ON position, then
power is applied to produce ozone. The inverter will start after the "LED IN IN IN X
banner flash".

X = Don't care condition.

If any of the normally open (N.O.) safety switches goes closed then ozone production cannot start or will cease if
operating. This circuit allows the PLC to monitor the switch status.

Note: The processor scans J1, J2, J3 only on power up. Changing the jumpers will not be immediately
recognized unless the inverter is shut OFF —then ON.
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5.5 Two user wiring options are shown. If an Auto/Manual front panel switch is desired to control

one or two inverters, use the schematic shown. This also allows a single control input to control both

inverters with either inverter powered down.

4 -20 MA. AUTO/MANUAL TRANSFER SWITCH CONTROL LOOP

FOR TWO INVERTERS

1N4004
TYPICAL

_——_— —_—— —

+15 VDC

4-20 MA. RETURN

i<

GND (0 vdc)
500 OHM

J12 (IN)
4-20 MAINPUT

“GND”
220 OHM 5K OHM
1% SINGLE TURN MANUAL
O
W~
AUTO

(+) 4-20 MA.

0-10 VDC INPUT J12 (OUT)
DAT210

/ DAT210
4- 20 MA. CONTROL LOOP 1
PANELSWITCHORRELR”Y | | | ' —— — — —
USE LOW SIGNAL CONTACTS L
NOTES:
1. IN MANUAL, | = 2.6 TO 22 MA. |C2N 12 |
2. PANEL SWITCH OR RELAY MUST HAVE GOLD FLASH CONTACTS
FOR LOW LEVEL SIGNALS —i<¢ | (@) #15 voc |
3. DIODES ARE 1N4004 TYPICAL ©)
4. EITHER INVERTER CAN BE TURNED OFF AND THE OTHER WILL STILL CONTROL O oo |
5. ONLY ONE INVERTER CAN HAVE J12 INSTALLED o (0 vde) |
| 500 OHM
| ©®)| [] 112 (oum) |
@ 4-20 MA INPUT
| LA |
| DAT210
| |
0-10VDC AUTO/MANUAL TRANSFER SWITCH CONTROL LOOP
FOR TWO INVERTERS _— = — — — =
|C()N 12 |
I @ +15VDC |
0-10V RETURN | ®
1200 0HM 5K OHM - ——— (D GND (0 vdo) |
1% SINGLE TURN l GND | @ 10K |
>
cw
MANUAL
L_Q | % 10K |
o G
/ AUTO ! b |
PANEL SWITCH OR RELAY | 0- 10 VDC INPUT J12 (OUT)
USE LOW SIGNAL CONTACTS DAT210 |
N
0-10VDC
-_ - - - - -
®
|CON12 ‘
0- 10 VDC CONTROL LOOP < i (@] +15 voc |
| 3 GND (0 vdc) ‘
NOTES: | 10K
1. SWITCH SHOULD BE GOLD FLASH CONTACTS FOR LOW SIGNAL LEVEL @ 5 ‘
2. PIN 6 CONTROL VOLTAGE MUST BE 0 - 10 VOLTS FOR FULL CONTROL | G
3. EITHER INVERTER CAN BE TURNED OFF AND THE OTHER WILL STILL CONTROL 10K ‘
4. DIODES ARE 1N4004 TYPICAL i ©®
LAl ‘
| l
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Section 6. Operating Condition LEDs

+5vdc
INV ON

LOCKED

LOW POWER

HIGH POWER

DAT210 Status LED description

Low voltage DC supplies are operational (line voltage applied to unit).

On solid — Inverter output enabled. Ozone output per PDM command, if
enabled.

Flash - Output enabled via ON command but disabled by PDM < 2ma
(4/20). Output is re-enabled if PDM > 3ma, ‘INV ON’ LED on solid.

OFF, Winks ON — Semi-Automatic tuning is enabled when jumper J5 is
removed. Frequency tuning occurs during wink interval. Search rate
varies automatically. The Voltage pot is active and should be used to set
the desired full power operating level. See: ‘Start’ button adjustment
procedure.

ON, Winks OFF — Occurs only in ‘Auto-Tune mode when Jumper J5 is
installed and signals that the proper operating point has been established
and ‘locked’. The indicator is ON mostly continuously, and only winks off
momentarily while a new scan of the operating parameters is validated.

Flash — Output current is slightly below the programmed tolerance

window. A service request enunciation is placed via the soft fault if
switch S5 is ON. No disabling action is taken in this state. If the current
continues to drop, the flash will transition to an on steady (solid) mode —
see ON solid, below.
Note: It is normal for the LOW POWER LED to flash for a few seconds
when a large incremental increase in PDM is commanded. This can be
helpful in that it will provide a visual indication that the PDM control
input is being stimulated. No enunciation action is taken.

ON solid — Output current to the ozone cell is lower than the allowable
programmed window. If sustained, a hard fault will be generated in 32
seconds, which disables ozone production when FAULTED LED is ON
solid. This LED will be latched on indefinitely to provide service
diagnostics. The latched fault is cleared by either an OFF / ON transition
(includes 4/20 off as well) or power cycle.

Flash — Output current is slightly above the programmed tolerance
window. A service request enunciation is placed via the soft fault if
switch S5 is ON. No disabling action is taken in this state. If the current
continues to increase, the flash will transition to an on steady (solid)
mode — see ON solid, below.

Note: It is normal for the LOW POWER LED to flash for a few seconds when
a large incremental decrease in PDM is commanded. This can be helpful
in that it will provide a visual indication that the PDM control input is
being stimulated. No enunciation action is taken.
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ON solid — Output current to the ozone cell is higher than the allowable
programmed window. If sustained, a hard fault will be generated in 32
seconds, which disables ozone production when FAULTED LED is ON
solid. This LED will be latched on indefinitely to provide service
diagnostics. The latched fault is cleared by either an OFF / ON transition
(includes 4/20 off as well) or power cycle.

Bl LOAD FAULT ON solid — Possible flooded cell, shorted cell or open transformer
connection.
Bl HOT LOAD Wink — Cell temperature is slightly above programmed limit. No disabling

action is taken in this state. If the temperature continues to increase, the
wink will transition to a flash (longer duty cycle than wink) — see below.
During this mode the processor is reducing the PDM level automatically
in an effort to lower the cell temperature. This of course also reduces
ozone output.

Flash — Cell temperature continues to rise. PDM is controlling power to
hold cell temperature constant in an effort to produce some ozone and
remain online. This elevated temperature will not damage the cell. A
service request enunciation is placed via the soft fault if switch S5 is ON.
No disabling action is taken in this state. If the temperature continues to
rise, the flash will transition to an on steady (solid) mode — see ON solid,
below.

ON solid — The ozone cell temperature is higher than the allowable
programmed window. If sustained, a hard fault will be generated in 32
seconds, which disables ozone production when FAULTED LED is ON
solid. This LED will be latched on indefinitely to provide service
diagnostics. The latched fault is cleared by either an OFF / ON transition
(includes 4/20 off as well) or a power cycle.

B HS TEMP Wink — Heat sink temperature (electronics) is slightly above programmed
limit. No disabling action is taken in this state. If the temperature
continues to increase, the wink will transition to a flash (longer duty cycle
than wink) — see below. During this mode the processor is reducing the
PDM level automatically in an effort to lower the heat sink temperature.
This, of course, also reduces ozone output.

Flash — Heat sink temperature continues to rise. PDM is controlling power
to hold cell temperature constant in an effort to produce some ozone
and remain on line. This elevated temperature will not damage the cell.
A service request enunciation is placed via the soft fault if jumper J4 is in
place. No disabling action is taken in this state. If the temperature
continues to rise, the flash will transition to an on, steady (solid) mode —
see ON solid, below.
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ON solid — The heat sink temperature is higher than the allowable
programmed window. If sustained, a hard fault will be generated in 32
seconds, which disables ozone production when FAULTED LED is ON
solid. This LED will be latched on indefinitely to provide service
diagnostics. The latched fault is cleared by either an OFF / ON transition
(includes 4/20 off as well) or power cycle.

B |GBT FAULTED If a short circuit is present on the inverter output, sophisticated electronic
circuits instantly disable the effected power section. If this occurs over
too many cycles, the output is disabled and a fault is enunciated.

Bl FAULTED Rapid Flash — signals a SOFT FAULT via open collector to terminal #11.
Switch S5 must be ON for this mode to be active. A soft fault up to 32
seconds in length can be produced by any one of the following: cell
operational current signature, high or low current, high instantaneous
current in the output power section, over temp in the electronics or cell.
A hard fault will not be latched or reported as a hard fault if the fault self-
corrects within 32 seconds.

Both cell and electronics over temp conditions invoke an automatic
closed loop turndown control of the PDM function that results in a
constant, but elevated, cell temp. This condition can be sustained
indefinitely. If the system can manage the event, no hard fault is
delivered. This is a summons for service. Ozone production is reduced,
but not disabled.

On solid - signals a HARD FAULT via terminal #11 (pulls low). Ozone
production is OFF; the nature of the fault is latched and enunciated.
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Section 7 Applications

7.1

The DAT210 is intended to be used with PTI transformers and inductors to drive the user’s ozone
cell. PTI ozone cells are well matched to the DAT210’s performance but others can be used. Since
the user’s cells can have widely differing gaps, lengths and materials of construction, the inverter
should be put in MANUAL mode to allow the user to find their cell’s operating area.

Suggested installation wiring for an ozone application:

50 OHMS 25 W? DAT 210
INVERTER
]

PTI TRANSFORMER

—
o (e]
o o PTI INDUCTOR %
CON2 CON1

RELAY SPST

i ——

FUSE HIGH VOLTAGE

MAINS «

—

115 - 250 VAC
50/60 Hz mov 5VDC COIL
USE INPUT ouTPUT
MAINS &——o\_eo
BUILT IN 1 )
SECOND POWER O3
SUPPLY DELAY ‘ ola
11O |5
CON12 USER'S OZONE CELL
‘7 [ — ORPROCESS
77
IMPORTANT EARTH
GROUND
DAT 210 4
INVERTER

2 _
FUSE 1 S00HMs 25w ‘ INDUCTOR MAY BE
0.2 UF 530 VAC PTI LINK CHOKE ‘ g INTEGRAL TO TRANSFORMER
MAINS « — @
VoV \ RELAY SPST I ‘ ‘ —— PTI TRANSFORMER
FUSE PTI3PH o o HIGH VOLTAGE
MAINS < BRIDGE | = i — do e PTI INDUCTOR H
RECTIFIER | |  5VDCcCOIL ‘
MOV - CON2 CON1
BUILT IN 1 ‘ INPUT OUTPUT
|

50/60 Hz

FUSE
MAINS <«

Mov

208 - 250 VAC

SUPPLY DELAY

CON 12 USER’S OZONE CELL
e OR PROCESS
IMPORTANT EARTH

NOTES: GROUND

1. PREFERRED: ASC CAPACITORS U1C1

2. PREFERRED: CERAMIC RESISTOR HVRAPC U2125A330L

3. THE DAT210 BRIDGE RECTIFIER IS REMOVED FOR 3 PHASE MAINS

AND D.C. POWER.

SECOND POWER
5 |
o
o

T osw

Figure 7.1
7.2

Figure 7.2 is a preconfigured and wired inverter assembly that includes the parts left of the
resonating inductor on the 3 phase circuit.

Features and benefits include:
Soft start circuit to extend the life of the filter capacitors
Power factor correction to 0.95
Assembly cost reduction

Specify P/N 70250 that includes these components. The DAT210 is priced separately. A DAT210 is
used in place of a DAT213 with the 70250 assembly.
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INVERTER ENABLE  OFF

SWITCH 1
280

Figure 7.2

7.3
PTI has several transformer types that can be used with the DAT210:

The 55-HLHxx102/D115, for example, is rated for 120v or 240v operation, 1KVA at 1.2 KHz. While
this transformer can be operated at 600 Hz one must be very careful to reduce the input voltage in
half so as to prevent overheating and burn out. This reduction will also reduce the power available
for said transformer to 600 VA. Increasing the frequency above 1.2 KHz is no problem either as long
as the case temp limits are observed.

The HSH series transformers will operate from 5 to 10 KHz.. This transformer can easily be driven to
power levels beyond its means by the inverter. The HSH series is used with a matching choke to
form a tuned circuit, which are intrinsically self-protecting for mis-tuning.

The same general rules also apply to the 100-HLHxx302/D230, which is rated at 3kva at 1.2khz. It
has a primary of either 230 or 460v. This transformer is a better match for the capacity of the DAT
210.
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PTI has several voltage output levels available in the 3kva Case100 series. If you are uncertain as to
the proper high voltage level needed in your application it is recommended that the transformer be
strapped for 460 V operation while the inverter has 230 applied. This will reduce the output high
voltage by 50%. |.E. A 10kv transformer would produce 5kv and is also de-rated in power from 3
KVA to 1.5 KVA. The need for this test configuration is mandated by the measurement of rated or
nearly rated inverter input current while having a relatively low transformer primary voltage
measurement, 100-140 V (240 Vac inverter input).

It is recommended to contact PTI before attempting to match a transformer to a load. PTI
experience can solve application problems before the problem becomes more critical.

Section 8 Start up

8.1 Safety Considerations
DANGEROUS VOLTAGES ARE ON THIS CIRCUIT BOARD

To avoid injury to personnel and/or damage to equipment only qualified personnel should
perform the procedures outlined in this chapter. This person must understand both the electrical
and mechanical components associated with the application.

Thoroughly read and understand the following procedures before beginning the start-up process.
The following specific safety procedures must be observed when performing any maintenance or
adjustments on the amplifier.

Always turn off and lock out AC power at the main machine disconnects switch. Do this before
touching any electrical or mechanical components.

High voltage may be present even with all electrical power supplies disconnected.

Use an appropriate meter to verify that all DC bus capacitor banks have been discharged before
working on any equipment. Do not rely exclusively on high voltage RED LED indicator for bus
voltage, as dangerous voltage levels may remain even when the indicator is off.

Follow industry recognized safety procedures. Use only one hand to hold test equipment probes,
wear approved eye protection, etc. Before energizing the inverter, make sure that device(s)
connected to the output of the inverter will not result in injury or damage to equipment. Keep
unnecessary personnel out of the immediate work area. Never leave an inverter cabinet open
and unattended.

8.2 Start-up Checklist

To ensure a complete checkout and test, check off each step as it is completed. If the proper event does not
occur while performing this start-up procedure, do not continue. Take the appropriate action to correct the
malfunction before proceeding.

e Ensure the main disconnect switch is locked off. High voltage may be present even with all electrical
power supplies are disconnected. Use an appropriate meter to verify that all DC bus capacitor banks have
been discharged before working on any equipment. Do not rely exclusively on RED LED indicator of bus
voltage, as dangerous voltage levels may remain even when indicator is off.

e Verify that the inverter mounting has been performed in accordance with the guidelines listed in

e  Chapter 2.

e Inspect the inverter to verify that all optional modules have been selected and installed according to

the system drawings and documentation.
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e Verify that all wiring has been installed according to the wiring plan produced by the design engineer and
according to the guidelines listed in Chapter 3 for proper connection, grounding, wire size, labeling,
routing and applicable codes. The DAT 210 does not have internal fusing. Install input and output
(optional) fusing per suggestions Page 23.

e Verify that all electrical terminals, screws, nuts, and bolts are securely fastened.

e Apply high voltage DC or single-phase AC power to the inverter as specified.

e Check to make sure that the RED Bus voltage LED is on, indicating bus voltage.

8.3 Start-Up Procedure Power Adjustment
Reasons for changing the factory setup:

By altering the ‘Voltage’ setting, you can easily modify the full power operational point if need be. Remember
that the purpose of the PDM control is to provide a turndown from the 100% power set-point established by the
VOLTAGE pot. The goals are 1) Maximum power and 2) Current High/Low limits. Adjustment is very easy.

If it is determined that the Plasma Block® has much more ozone output than the application requires. You
would know this if, for example, if the closed loop control from an ORP unit always had the PDM adjusted to a
very low value of current, like 6-10ma. (Use Method 1)

OR
A PlasmaBlock® is going to be applied at pressure and flow range that is different from the factory setup. (Use
Method 1)

OR

If the inverter was purchased to be used with a PTI resonating inductor and transformer set to drive a new cell

or changed cell configuration, the inverter would have to be tuned. (Use Method 2)

Method 1 for PTI cells and PlasmaBlocks®

REMOVE POWER FROM THE INVERTER FOR SET UP
1. Install a true RMS current clamp-on meter to one of the mains AC power wires, terminals 1 or 2 of
Connector 2. A power meter could also be used.
Note: An inexpensive and surprisingly accurate power meter can be purchased for $25-$35: UPM
model EM100 or Kill-A-Watt from P3 International.
2. PDM should be set at 100%. Another method of turning the PDM to full ON if it is more convenient is to
turn Switch S1 OFF. This forces the PDM at 100%.
3. Verify Switch $4 and S5 OFF: fault enable. This will prevent any faults, current exceeding the High/Low
limits for example, from shutting down the unit while it’s being adjusted.
Note: Maximum power safety is now OFF. It is possible to damage the ozone cell.
4. Pull jumper J5 AUTO, which will select the Semi-Auto mode and allow the VOLTAGE pot
(potentiometer) to be manual active. The frequency will still be automatically adjusted for resonance.
5. Turn the VOLTAGE pot counterclockwise (CCW) until clicking sound indicates minimum.

APPLY POWER TO THE INVERTER — TURN THE INVERTER ON
6. Adjust the VOLTAGE pot CW to the desired maximum current (power) level permissible. Ozone levels
alone can also be used to establish maximum power if satisfactory at a lower current (power). The
processor continues to optimize other aspects of the tuning process as indicated by the occasional
‘wink’ of the LOCKED (resonant frequency found) LED. If the VOLTAGE control is increased excessively
(pot CW), and a safety limit is reached, the pair of Red LEDs will flash rapidly in an alternating manor.
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This will not damage the ozone cell. Simply reduce (CCW) the voltage control to an acceptable level of
current (power) and the LEDs will extinguish.

7. Set the High/Low power limits.

Push the OP_OK push switch once (1 to 5 seconds). Two Yellow LEDS will come on and blink slowly.
This is the +/- 40% power fault tolerance limits.

Push OP_OK once again. The Yellow LEDS will flash faster. This is the +/- 20% limit.

Push OP_OK once again. The Yellow LED will flash even faster. This is the +/- 10% limit.

Keep pushing OP_OK and the cycle repeats.

The normal factory recommended limit is +/- 20% (40% total).

8. Lock in the new operating point by pushing and hold the ‘Op_OK’ button until the Red LEDs come ON.
Then release it. Then ALL the LEDs will come ON (except FAULT) momentarily to acknowledge your input
and the inverter will turn OFF. This action permanently stores the new parameters in the processors
memory and causes a reboot of the unit.

9. Set Switches S1, S4 and S5 to ON. Reinstall J5 (AUTO_Tune). Re-enable by cycling the inverter OFF and
ON.

10. Now observe the inverter gradually increase power to the new programmed level automatically at 100%
PDM. Frequency control is automatic and the LOCKED LED will cycle indicating frequency lock. The
inverter PDM can now control power from 1% to the 100% new programmed value.

You should now observe that the PDM level (power control) being commanded from the ORP unit is much
greater, for example, hence making the control loop more stable.

OR

The inverter is now properly configured for the new ozone cell components

OR

The inverter is now properly configured for new pressure or flow ranges.

Method 2 For other manufacturer’s generator cells or other applications

Make sure the inverter has the correct code for the frequency range of interest. Either the factory has or will set
this up before shipment or you will need a PC in terminal mode connected via USB to RS-232 to the inverter
board. Call the factory for the correct codes and instructions.

Monitor the line current with a true RMS ammeter. The following assumes power factor correcting components
are installed. See the 700250 inverter assembly.

It will be necessary to configure the inverter for a manual mode of operation.

S1 OFF Forces PDM to 100% maximum for tuning purposes
S5 OFF Disables alarms and power limits. It is possible to apply too much power.
Jumper J3 IN Enables Manual operation of frequency and voltage

Jumper J5 OUT Disables full Auto-Tune
Turn the FREQUENCY pot full clockwise until clicking sound is heard
Turn the Voltage pot full counterclockwise (minimum) until clicking sound is heard then CW 3 turns

Procedure:
1. Observe the current or power meter and reduce the frequency by turning the Frequency pot CCW.
The power will peak at a lower power because the Voltage pot is turned down.
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If the frequency is lowered too far (CCW) the power will reduce. You want the peak.

2. Increase the voltage at the current (power) peak until % of the maximum desired current per leg
(power) is reached.

3. Readjust the frequency slightly to find the current peak.

4. Increase the voltage until the current reaches 90% of the expected maximum power.
5. Verify the frequency is still at peak with the frequency pot.

6. Increase the voltage pot CW to reach 100% expected power.

7. Set the High/Low power limits.

Push the OP_OK push switch once (1 to 5 seconds). Two Yellow LEDS will come on and blink slowly.

This is the +/- 40% power fault tolerance limits.

Push OP_OK once again. The Yellow LEDS will flash faster. This is the +/- 20% limit.

Push OP_OK once again. The Yellow LED will flash even faster. This is the +/- 10% limit.

Keep pushing OP_OK and the cycle repeats.

The normal factory recommended limit is +/- 20% (40% total).
8. Lock in the new operating point by pushing and hold the ‘Op_OK’ button until the Red LEDs come
ON. Then release it. Then ALL the LEDs will come ON (except FAULT) momentarily to acknowledge your
input and the inverter will turn OFF. This action permanently stores the new parameters in the
processors memory and causes a reboot of the unit.
9. Set Switches S1, S4 and S5 to ON. Reinstall J5 (AUTO_Tune). Re-enable by cycling the inverter OFF and
ON.
10. Now observe the inverter gradually increase power to the new programmed level automatically at
100% PDM. Frequency control is automatic and the LOCKED LED will cycle indicating frequency lock. The
inverter PDM can now control power from 1% to the 100% new programmed value.

If during the manual portion of the tuning effort it is not possible to reach the current peak, call the factory to
help diagnose the reason. It may be that the load is very insensitive to the frequency and that Auto-Tune is not
feasible. In that case, expect the inverter to be left in the manual mode.
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Section 9

TROUBLESHOOTING
PROBLEM STEP VERIFY NEXT STEP

ON - OFF switch/PLC 1 Is there power to the inverter? No - troubleshoot elsewhere.

control - nothing happens Yes - Get a voltmeter and do Step 2

2 Was there 5 seconds between applying power No - increase the timing between
and the ON command? application of power and the ON

command. See Section 6 p.18 & 19.
Yes - Step 3

3 +5 VDC between Terminals 5(+) and 3 on CON12 | No - Check connector seating,

and +5 green LED ON? broken wires to the small power
supply inside the generator toward
the rear. Replace supply if
necessary.
Yes - There is power to the inverter.
Step 4.

4 Is the "INV ON" light on? Measure voltage No - Step 5
terminals 3 & 5 Connector 12. Verify if the Yes - Increase the ozone output
external command output power setting is at control voltage/current.
zero?

Verify 4/20 or 0 - 10 VDC control as set by Switch
8 on the inverter board.

5 If you have gone through steps 1 - 4 without Replace the inverter circuit board.
results, it is possible that the inverter board has Refer to the instruction sent with
failed. the replacement to ensure reliable

operation.
FAULT indicators on the circuit board are illuminated.

ALL LEDS flashing 1 Low voltage power supply cycling on and off Problem with a broken wire, mis-
wiring or shorted circuits in the
inverter electronics. Look for metal
drilling chips caused by contractor
drilling. If there, vacuum the
electronics thoroughly and retry.

If this is not the problem, go to 2.

2 If there are no other shorts in the system or the Replace the low voltage power
system is mis-wired, the low voltage power supply.
supply may be defective.

FAULTED light - Flashing = 1 Caused by: High or Low cell current, high Usually this fault is a result of

soft fault temporary instantaneous current in power section, over improper tuning of the inverter

condition temperature in the electronics or cell. beyond factory limits. Go to Step 2

2 Is the ambient temperature greater than 40 C Yes - Improve ambient air flow.
(104 F)? Inverter will eventually compensate

by running at reduced power.
No - Go to Step 3

3 Retune the inverter using the procedure in This should solve the problem if
Section 7. Review Section 4. flashing. Flashing is a "call for

service" with reduced ozone output.

FAULTED light - On solid = 1 Look at other fault lights to diagnose the Go to step 2.

Hard fault condition and
the inverter is locked OFF

problem. Ozone production is turned OFF.
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IGBT FAULTED

HS TEMP

HOT LOAD

LOAD FAULT

HIGH POWER

LOW POWER

Is IGBT faulted light ON?

Yes - There is a short in the inverter
output section that has exceeded
the allowable event limit. Look for
damaged or loose wires, metal
chips, water corrosion or anything
that could cause a short.

No - Goto step 3

Is HS TEMP faulted light ON?

Yes - Review Status LED description
for detail
No - Goto Step 4

Is HOT LOAD faulted light ON

Yes - Review Status LED description
Section 6 for detail.
No - Go to Step 5

Is LOAD FAULT light ON?

Yes - Possible water flooded cell due
to the process entering the cell. If
the process water is clean, empty
the water out of the cell and flush
with DI water or 91% alcohol.
EMPTY FLUSH WATER FROM CELL!
Then dry with very dry oil free air or
oxygen for several minutes. Try to
operate again. Do not disassemble
the cell. Call the factory.

No - Go to Step 6.

Is HIGH POWER light ON?

Yes - Review Status LED description
Section 6 for detail.

Is LOW POWER flashing?

Yes - This is non-critical indication
that the power is less than the
programmed window.

No - Go to Step 2

Is LOW POWER ON steady?

Yes - Output current is too low than
the programmed window. If this
condition remains for more than 32
seconds, a hard fault will shut off
ozone and turn on the fault LEDs for
diagnostics. Review Status LED
description in Section 7 for more
detail.
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Section 10
NOTES & GENERAL INFORMATION

Enhanced product features include
1. Soft and Hard fault reporting. Soft fault will signal that attention is required. The system is still
functional; perhaps at a reduced ozone output level. A Hard Fault is signaled when the Plasma
Block® has disabled itself. In both cases fault LED’s will continue to display the problem until
serviced. Reset is accomplished simply by an OFF followed by an ON command.

2. Constant temperature mode. If for some reason the cell or electronics cooling is compromised,
the processor will reduce PDM automatically to maintain a functionally high cell temperature,
all the while generating a Soft Fault. This limp along mode will be at reduced ozone levels.

3. Optionally selectable High / Low current fault reporting. This enables a latched fault if the cell
current excursion is beyond a normal operational window. PDM level has no effect on
enunciation. The tolerance window is easily field set to one of three levels.

4. Easy troubleshooting. Extensive fault reporting and fault latching, even if the output is stopped
by the user or internal stop, preserves the fault condition indefinitely as long as AC power is
applied.

5. Longer fan life. Fan speed unaffected by line voltage changes, and is temperature and time
controlled. When ozone is commanded off the fan cools down the cell and turns off
automatically, thereby saving energy and extending fan life.

6. PDM start up ramp rate is automatically controlled by cell temperature to reduce the chance of
inadvertent thermal shock under extreme cold temperature conditions.

7. Extended PDM control methods include: 0 — 10vdc via Pot or PLC, 0/ 20ma, 4 / 20ma (with
OFF below 2ma). All PDM modes utilize dynamic slew rate limiting for smooth and stable
control.

8. 0-5vdc analog output for bus current and bus voltage enables simple PLC monitoring of real
power without expensive CT’s and complex interfaces.

9. Plasma Block® will engage when AC power is applied if continuous ON command is present one
of the options described in Section 5.4 (Page 16), thereby simplifying restart in simple,
controlled environments.

10. All established operational parameters are permanently saved in memory even if power is
removed. No backup power or batteries are used. Future firmware will likely include
histograms of important performance data. On board RS232 interface, for future direct
computer data interface.

11. Power on LED marquee verifies LED operation and displays firmware revision level.

12. Operating firmware is fully encrypted and field upgradable.
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Section 11. Warranty

PTI Electronic Transformer / Inverter
Limited Warranty

The PTI Electronic Transformer / Inverter is warranted by Plasma Technics, Inc®., to the original
purchaser to be free from defects in material and workmanship under normal use and service for a
period of ONE (1) year from the date of purchase under the following terms and conditions:

The obligation of Plasma Technics, Inc®. is expressly limited to repairing or replacing, at the option of
Plasma Technics, Inc.®, any PTI Electronic Transformer / Inverter returned to it during the warranty
period, which is determined by PTI to be defective in material or workmanship.

Any improper use /operation or installation other than in accordance with the published application
materials, instructions and specifications established by Plasma Technics, Inc.® shall void this warranty.

The obligation of Plasma Technics, Inc.® Shall not include any transportation charges, costs of removal
or installation, labor charges or any direct, indirect, consequential or delay damages.

Attachment or use of components or accessories not compatible with the PTI Electronic Transformer /
Inverter shall void this warranty.

Any alteration not authorized by Plasma Technics, Inc.® in writing, accident, misuse, abuse or damage
to the PTI Electronic Transformer / Inverter shall void this warranty.

The electronic transformer / inverter subject to this warranty is not warranted as suitable for any
particular purpose or use of the purchaser. The suitability of any PTI Electronic Transformer / Inverter
for any purpose particular to the purchaser is for the purchaser in the purchaser’s sole judgment, to
determine. Plasma Technics, Inc.® assumes no responsibility for the selection or furnishing of a
transformer suitable to the purchaser’s needs or the purposes of any particular purchaser.

This warranty is in lieu of any other warranty express or implied, including specifically but without
limitation warranties of merchantability or efficacy and of all other obligations or liabilities in
connection with the sale or use of the PTI Electronic Transformer / Inverter.
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