Operations Manual

HP15

Self-Heated Oxygen
Measurement and Control
System

Please read, understand, and follow these instructions before operating this equipment.
Super Systems, Inc. is not responsible for damages incurred due to a failure to comply with
these instructions. If at any time there are questions regarding the proper use of this product,
please contact us at (800) 666-4330 for assistance.

7205 Edington Drive
Cincinnati, OH 45249
513-772-0060 / 800-666-4330
Fax: 513-772-9466

WWWw.supersystems.com

HP 15 Manual Rev A Page 1 of 1



Table of Contents

Bz 0] L= B e 1 =T (PPN 2
General INfOrMAtioN .uuuu. i e s e e s e e r e e e e e e e e eran 3
[ <Totu gTor=1 I (o] o] a 1=l u (o] o T PRSPPI 4
[ (WTa0] o)1 gTe I @(o] ] =T olu {0 L3PPSRt 7
L T Y0 1= L PP 8
T a1 (== o PP PPPTPTN 8

1 T T = T P 8
RSS2 W 0 1] PN 8
L= 010 0 7 o PP 9

L N =T o P 9

[ Ao ol [T T =Tt o] PP PRSPPI 9
PUMP CONEIOL ...t e e e e e e s s s e e e e e e r e s e e e e e e e e e e nnnnnnnns 10

F XU o A =1 11 = 1 R 10

D2 VIBW 1euiiiiitie i ee ettt e et e et r e e s e e e e s e e e e e e e e et e e e e e e e e e a e e e e e r e e e e e e rrn s 10

(@0 a1 T 8] = La o] i TN N = 1 PP 10
Y I I8/ o 10
NEIWOIrK SEHINGS wvvuiiiieiie it e e e s e e e s e e rrn s 11

o BT T 1 11
Loop PID Settings — Page 1 ...ccuiieiiii e n e e n e e e 11

LoOp PID Settings — PAge 2 ...cvuiiiiiiie ettt 12

LoOp PID Settings — Page 3 ......iiiiiiiiiciiii e e s 12

Loop PID Settings — Pag@ 4 ....c.iveiiii et e 12

BUIN Off SOTUPD . 1.ttt e s e e e e e e e e ra e e rna e 13
ANAIOG INPUL SEEUP ... e e e e e e e e s e e e e e nrnn e e e eeeeennnn 13
Analog Input Settings — Page 1 .....ccuiiiiiiiiiiieriir e 13
Analog Input Settings — Page 2 .....ccui i 14
Analog Input Settings — Page 3 .....ccuuiiiiiiiii i e 14
ANAIOG OULPUL SEEUP .. cieu i e e e e e a s e e s e na e e raa e ennns 15
Analog Output Settings — Page L......oiiiuiiiiiii e e 15

Y = 1 PP 15
Alarm Settings - PAge 1 ....ccvuiiiiii i r e e 15

Alarm Settings — PAgE 2 ....cvuiiiii it 16

Alarm Settings — Page 3 ......iiiiiii i e 17

L@ Y= g = 43T 1= T PPN 17

SSi INfOrmMAationN SCrEEN......cvuui i s r s e rar s e e rnes 17

N5 8= 1 = 1 K ) PP 18
Appendix 1 — Factory DEfaults ........coooooiiieiiiie e e e e e 19
UNIVErsal DEfaUILS........cuuuiiiiiiiiii i s e s e e s s e e s s e ran e aaere 19
Carbon PVT DefaultS.....iiiireiiiiiiiiiiceesis e erss s e s e s e s s ra s s e s e s s e rna e s e e rann e s e rrnn s 20
DewpOint PVT DEfAUILS .......ueeeiiieeeieeiiee e e e e e e e e e e e e e e e e nnnns 20
OXYGEN PVT DEfAUIES .uuuiiiiiiie it r st e e s e e e e s e e ra s e e e aae e s e e raa s 20
Probe MV PVT DefaUltS........ccuuuiiiiiiiiiiieiiiis s srris s sras s s rns s s rnsn s s s rnn s s s snnnnsanens 21
Probe Redundancy PVT Defaults.......cuuuuuiiiiiiiiciieiice e e 21
Simple Nitrider PVT Defaults ......cccuuiiiiiiiiiii et n e s e aas 22
Dual LOOP PVT DEfAUIES ..uuiiiiiiiiiiiiiiie e eris e s s s s eas s e ran s e e ran s s s e nnn e s s s nnnn e s ennnan 22
LRV 1] o T 1 o N 23

HP 15 Manual Rev A Page 2 of 2



General Information

The HP15 system includes two main enclosures. The first contains the heater and the Gold
Probe and is painted with a heat resistant black paint. The second is the blue electrical control
panel. Proper operation of this system requires that these two enclosures be wired to each
other to allow the heater to be controlled by the electrical enclosure. For detailed information
regarding the connections between the enclosures, please refer to the E/ectrical Connections

section of this manual.
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Electrical Connections

Insert the probe into the coupling at the base of the large box. It is important that the
probe is inserted at the correct depth to allow proper heating and prevent damage
to the ceramic well inside the unit. There should be between 10.0” and 10.5” between the
bottom of the adjustable 1” NPT gland and the end of the probe (see sketch below).

- 10.0"-10.2”

GLAND PROBE

Once the probe has been inserted into the heater, make the necessary electrical connections at
the head of the probe. The green thermocouple wire from the electrical enclosure box should
be attached to the thermocouple connection at the head of the probe (Positive (+) = Black and
Negative (-) = Red). The sensor wire should also be attached to the probe (Positive (+) =
Black and Negative (-) = White).

This unit has been pre-configured and tested prior to shipment. To maximize the accuracy and

longevity of the Heated Probe, it is recommended that the unit be operated at 1500°F. It is
also possible to configure the HP to match the temperature of your furnace.
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Inside Electrical Enclosure

[S] 6.0 AMP

[S] «—

1000

1002

1003

1103

1601

1602

1621

1622

1681
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GND
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1021

1031

1041

1350

1360

0|ojolo]olo

1380

o|ojo]o]olo

6 Amp Circuit Breaker

Incoming Customer 110VAC (Line)

Incoming Customer 110VAC (Neutral)

110VAC (Neutral) To Heater

110VAC (Line) to Heater Enclosure

110VAC (Switched Line) to Heater Enclosure

Enriching Gas Contact #1

Enriching Gas Contact #2

Dilution Air Contact #1

Dilution Air Contact #2

Alarm Contact #1

Alarm Contact #2

24VDC (Negative)

24VDC (Positive)

Dry Contact for Sample Inhibit

Dry Contact for Probe Burn-Off

Dry Contact Common

Pump Terminal

110VAC (Neutral) - Spare

Incoming Customer 110VAC (Ground)

RS485 Host Communications Shield

RS485 Host Communications RT- (Negative)

RS485 Host Communications RT+ (Positive)

Analog Output Common (Positive)

Analog Output #1 (Negative)

Analog Output #2 (Negative)

Host Communications connect to the Host Computer.
Analog Output #1 is the 4-20mA signal for Process Variable Retransmission.
Analog Output #2 is the 4-20mA signal for Temperature Control (Optional).

Inside Heater Enclosure

1003

1002

1103

olololo]o]o

0|0]|2]0]2]0

Incoming 110VAC (Line) from Electrical Enclosure

Incoming 110VAC (Neutral) from Electrical Enclosure

Incoming 110VAC (Switched Line) from Electrical Enclosure
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1.Connectincoming 120VAC to the Electrical E
110 VAC Line

nclosure:

Terminal 1000

110 VAC Neutral

Terminal 1002

Yyvy

110 VAC Ground

2.Connect Electrical Enclosure to Heater Enclo
Electrical
Terminal 1003

Terminal GND

sure:
Heater

Terminal 1003

Terminal 1002
Terminal 1103

yvy

Terminal 1002

Terminal 1103

3.Connect"S" Type Thermocouple wire from Probe to Model 91

Probe
+ T'CPLE (Black)

vy

“T'CPLE (Red)

4. Connect Millivolt wire from Probe to Model 91
Probe

+ SENSOR

-SENSOR

vy

Model 9120

20 Controller in Electrical Enclosure

Terminal 30

Terminal 29

Model 9120

20 Controller in Electrical Enclosure

Terminal 32

Terminal 31

5. (Optional) Connect Furnace Thermocouple to Model 9120 Controller in Electrical Enclosure

Probe
+ T'CPLE
-T'CPLE

vy

6. (Optional) Connect RS485 Communications to Host Computer

Electrical
Terminal 1021
Terminal 1031
Terminal 1041

Yyvy

7.(Optional) Connect Enriching Gas Contact
Electrical

Terminal 1601

Terminal 1602

vy

8. (Optional) Connect Dilution Air Contact

Electrical
Terminal 1621
Terminal 1622

vy

9. (Optional) Connect Dilution Air Contact
Electrical
Terminal 1681
Terminal 1682

vy

10. (Optional) ConnectDry Contact for Sample
Electrical
Terminal 1320

vy

Model 9120

Terminal 28

Terminal 27

Host Computer

Shield

RT-

RT+

(Customer)

T.B.D

T.B.D

(Customer)

T.B.D

T.B.D

(Customer)

T.B.D

T.B.D

Inhibit
(Customer)

T.B.D

Terminal 1340

T.B.D

11. (Optional) Connect Dry Contact for Probe B
Electrical

urno ff
(Customer)

Terminal 1330

T.B.D

\AJ

Terminal 1340

T.B.D

12. (Optional) 4-20mA OQOutput for Process Varia
Electrical

ble Retransmiss
(Customer)

ion

Terminal 1350

T.B.D +

vy

Terminal 1360

T.B.D -

13. (Optional) 4-20m A Qutput for Temperature Control

Electrical

(Customer)

Terminal 1350

T.B.D +

vy

Terminal 1380

T.B.D -
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Plumbing Connections

The sample gas can be transported from the sample port on the furnace to the bottom of the
external filter on the side of the electrical enclosure using silicone tubing. The sample flow
should be between 4.0 and 5.0 SCFH. Silicone tubing should also connect the ports on the side
of the electrical enclosure to the probe in the heater enclosure. Connect tubing from the fitting
on the electrical enclosure marked “To Probe Reference” to the “Ref. Air” port on the probe. A
connection should also be made between the “To Burnoff Port” fitting and the “B.O.” fitting on
the probe. There is a barb fitting on the stainless steel well on the heated probe. This is the
vent, which needs to be routed to an appropriately safe location.
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HP 15 Screens

Initial Screen

The first screen to be displayed when the HP is powered up is the initial
screen, which will display a combination of: Oxygen, Carbon, millivolts, dew
point, temperature, setpoint, percent output, relay status, and pump status
depending on the selected process variable type.

The first section below the Super Systems Inc logo will display the process
variable type (PVT). The PVT can be: Oxygen, Carbon, Dewpoint, or
millivolts. See the section Configuration Menu — PVT Type for more
information on how to change the PVT type.

The second section (Millivolts:) will display the probe’s current millivolt value.
The third section will display the probe’s current temperature, as well as the
current setpoint. See the section Set Points for more information on how to
change the setpoints.

The last section will display the Loop 1 and Loop 2 output percentages. An

Es)

HP 15
Heated Probhe

Oy gen:
12.345 %

Millivolts:

—1234 T

Temperature:
1234 = F

Setpoint = 1234

loop 1 Out:125 95 M

Loop 2 Out:123 % M
Belays: Puamp:ofs

1 =Z22a =72

i =Toll

A or an M will be displayed next to the output percentage to let the user know if Loop 1 or
Loop 2 is in automatic (A) or manual (M) mode. The “Pump” area will let the user know if the
pump status is on or off. The “Relays” area, which is directly above the Menu button, will
display the energized relays. The number corresponds to the relay in the panel. If a number is
displayed, then that specific relay in the panel is energized. If a number is not displayed, then
that specific relay in the panel is not energized. The Menu button will display the main menu.

Main Menu
The main menu displays eight buttons, from which the user will be able to set
@ up the HP 15 instrument. The Exit button will return the user to the initial
HP 15 screen.
Heated Probe
Menu Set Points
setporte] TETP Two setpoints are initially displayed on the 11213
Mode | screen: Loop 1 and Alarm. To change the T
o [Hydrozen) temperature set_pomt or the glarm_ set_pomt, s | s | & Heated Probe
- — touch the setpoint value, which will display m—pe
control | manual | the numeric keypad. 2| sl s || Loop1setpont
Config | oainn . 1 === °F
Menu Enter the new setpoint value and press the ———
Evit ENT button to set the setpoint. Press the Eac| 0 |ENT Setup
ESC button to cancel the change.

The Remote Setpoint Setup button will display the Remote Setpoint
screen, which will allow the user to set up a remote setpoint for Loop 2,
which is generally the temperature loop. There are six buttons to choose
from for a remote setpoint: None, Slave 1 PV, Slave 2 PV, Slave 1 SP,

Alarm Setpoint:
(=]

1 =3=4
More ===

F

Mleru

Slave 2 SP, or Input 3 Value. Pressing the desired button will set the setpoint to the
specified source. When None is pressed, the setpoint that was set from the previous screen

HP 15 Manual Rev A
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@ will be used. To change the hysteresis, click on the Hysteresis button and
enter the new hysteresis value from the numeric keypad. The More >>>
HP 15 button will allow the user to set the setpoint for the selected PVT (Dew point,
Heated Probe | Carhon, Oxygen, or millivolts). The <<< More button will return the user to
R et | the previous screen. The Menu button will return the user to the main menu.
None
Home lave 1 Temp Mode
P The temperature mode screen displays the current temperature mode
Slave 2 Slave 1 . . .
- i (Fahrenheit or Celsius) as well as the current setpoint. To @
slave 2 | Inpat3 | Change the mode to Celsius, press the Switch to Celsius
e #ale | button. To change the mode to Fahrenheit, press the HF 15
Hysteresis Switch to Fahrenheit button. When the temperature Heated Probe
— mode is changed, the setpoint will be converted T e
automatically. This is a safety precaution to prevent setting Currently
extremely high setpoints when switching to the Celsius scale. The setpoint Fohrenheit
can always be changed from the Set Points menu. Setpoirt = 1234
CO Factor Switch to
The COF factor allows you to make adjustments that will Sﬁj:i:l
@ allow the controller to match the results obtained when Fahrenhait
measuring shim stock. If the controller set point and the
HP 15 process variable are the same, but you are not attaining the henu
Heated Probe | desired surface Carbon, you can make the adjustment with
0 Factor: the CO Factor to increase the amount of surface Carbon available to the parts.
1= If you lower the CO factor, it immediately lowers the % Carbon process
variable. This will cause the controller to add more enriching gas--- raising the
process variable until once again the process variable and the set point match.
hdenu Conversely, raising the CO Factor will cause the process variable to read

higher, shutting down the enriching gas solenoid (possibly turning on the air

dilution solenoid) causing the % Carbon process variable to begin to lower (NOT ADDING
ENRICHING GAS) until the set point and process variable match. To change the CO Factor,
enter the new factor and press the ENT button. Pressing the ESC button will not set the new
CO Factor. Note: when the ESC button is pressed, the display will show a 0; however, this is
Jjust for display purposes. The CO Factor will not be set to 0.

Hydrogen Factor

The Hydrogen factor is very similar to the CO factor, as explained above. @
The instrument will perform its calculations based on a theoretical amount of HP 15
carbon or hydrogen. However, the actual amounts of carbon or hydrogen Heated Probe

will probably be different from the theoretical amounts that the instrument is

using to perform the calculations. Changing the CO factor or the Hydrogen —==
factor will allow the instrument to make its calculations based on the actual N
amount of carbon or hydrogen, which will make the calculations more als| s
accurate. This screen has the same functionality as the CO Factor screen. S R
ESC a EMNT

Hydrogen Factor:

hlenu
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Pump Control

This screen will allow the user to manually turn the pump on or off. Press
the On button to turn the pump on. Press the Off button to turn the pump
off. The “Low Temperature Pump Cutoff” section will allow the user to set a
low temperature that will shut the pump off if the specified temperature is

&S0

HP 15
Heated Probe

Pump Control:

reached. Press the value and enter the desired pump cutoff setpoint.

currently: Off

Auto / Manual
The “Loop 1 Out:” section displays the output percentage of o on
Loop 1, along with the current mode of the loop — Auto for | Mo Teme=ature
Hea:::, Emhe automatic, Man for manual. To switch the mode of the 700 ° F
oo mano 1 loop to automatic, press the Automatic Control button.
Loogp 1 Out: To switch the mode of the loop to manual, press the tenu
1z3 % Man | Manual Control button. When the loop is in manual
manua [rutematisl - mode, the output percentage can be changed by pressing the output
Loop 2 out: percentage value and entering the new value from the numeric keypad that is
1z3 % man | displayed.
Manusl [sutemstic] The “Loop 2 Out:” section displays the output percentage of Loop 2, along
with the current mode of the loop — Auto for automatic, Man for manual. To
Menu switch the mode of the loop to automatic, press the Automatic Control

Control button.

button. To switch the mode of the loop to manual, press the Manual
When the loop is in manual mode, the output percentage can be changed by

pressing the output percentage value and entering the new value from the numeric keypad that

is displayed.

o2 View

This feature is not yet implemented.

HP 15
Heated Prohe
Configuration

Menu
Configuration Menu PwT | Metwork
Type Settings
The Config Menu button will display the configuration menu. The P ——
Configuration menu displays six buttons that will allow the user to Settings | Setup
configure the HP15. The Exit button will return the user to the main Anslog | Analog
Chwret | menu. | o | Sop
Carbon Alarms
Caren PVT Type ot
Devwr Point This screen will allow the user to set the PVT type. The
Dlsygen currently selected PVT type will be listed at the top of the screen. Press the
S Carbon button to set the PVT type to Carbon. Press the Dew Point button
to set the PVT type to Dew Point. Press the _
=mpleNind= | Oxygen button to set the PVT type to Oxygen. Current Seftings
Dual Loop Press the Millivolts button to set the PVT type may be deleted.
to Millivolts. Press the Simple Nitrider button Are you sure”
to set the PVT type to Simple Nitriding. Press
Fenu the Dual Loop button to set the PVT type to YES NO

HP 15 Manual Rev A

Dual Loop. Since changing the PVT type will set
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default values for that type, certain settings may be lost. When the PVT type is changed, the
user will have to confirm the changes. Pressing the Yes button will change the PVT type, and
pressing the No button will not change the PVT type. The Menu button will return the user to
the configuration menu.

Network Settings

The Network Settings screen will allow the user to set up the network
addresses for the HP15. Each screen — IP Address, Netmask, and Gateway
— will function identically. The IP Address button will allow the user to

Eso

HP 15
Heated Probhe

IP Address:

==

Back

PID Settings

change the IP address of the device. The Netmask
button will allow the user to change the Netmask of the
device. The Gateway button will allow the user to
change the gateway of the device. To change a specific
section of an address, press the value and enter the new
value on the numeric keypad.

This menu screen will allow the user to select which loop to change the PID
settings for. Press the Loop 1 PID Settings button to change the PID
settings for Loop1, or press the Loop 2 PID Settings button to change the
PID settings for Loop 2. The Exit button will return the user to the
configuration menu screen. The screens for the Loop 1 PID settings and
Loop 2 PID settings function identically.

Loop PID Settings — Page 1

Eso

HP 15
Heated Probe

Loop 1
PID Setting=s:

Proportional

Band 1z3.4

Re=zet 1z.54
Rate 1=2.354

Cycle Time 1234

More =>>>

Mlenu

HP 15 Manual Rev A

From this screen, the user can modify the proportional
band, reset, rate, and cycle time. To edit any of these
values, press the value and enter the new value from the
numeric keypad that is displayed. The More >>> button
will display Page 2 of the PID Settings menu. The Menu
button will display the PID Settings menu.

Page 11 of 11
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HP 15
Heated Prohe

Hetwork
Settings:

IP Address

Metmask

Gateway

Flernu

HP 15
Heated Probe

PID Setting=s
Menu:

Loop 1
PIC Setting=

Loop 2
FIC Setting=

Exit

+4 = a
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Loop PID Settings — Page 2

From this screen, the user can modify the control loop output, integral
preset, control low limit, control high limit, and the loop mode. To edit the

control loop output, integral preset, control low limit, or the control high Loop 1
limit, press the value and enter the new value from the numeric keypad bty ":i‘:}:q
that is displayed. The currently selected loop mode will be displayed in the L""Ifa:;;“ )
box. To change the loop mode, press the up arrow next to the displayed Prezet 127
mode. This will display the available modes in the form of buttons: ool —123
Dual Reverse Dual Reverse (Gas/Air, Heat/Cool) Comral
Gasfair, Heat/Cool) Single Reverse (Heat) H'ghl_';:; o

ingle Heverse
(Heat)

Dual Direct
(Dewe Point)

Dual Reverse

(Coal)

Eso

Dual Direct (Dew Point)

Dual Reverse (Cool)
Press the button for the desired mode. The <More
button will display Page 1 of the PID Settings menu. The
More> button will display Page 3 of the PID Settings
menu. The Menu button will display the PID Settings menu.

| Oual Beverse I‘Ll

=<More | More:

Flernu

Loop PID Settings — Page 3

Eso

Loop 1
PID Settings (3):

Ao PID: | OEE

on | Off

Hi Limit Shuts
Doy Cortrol

Input 1: Mo
Input 22 Mo

Input 3 Mo Togole

<More | Morex

Mlenu

Loop PID Settings — Page 4

From this screen, the user can modify the zero setpoint shuts down control
value, as well as the set point change limit value. Whether or not a zero
setpoint shuts down control will be displayed above the Yes/No buttons.

off 0%
7% 60%
50% 40%
30% 20%

HP 15 Manual Rev A

From this screen, the user can modify the auto PID setting, as well as whether
or not the high limit shuts down the control for each input. To turn the auto
PID on, press the On button. To turn the auto PID off, press the Off button.
The current status of the auto PID will be displayed. To modify whether the
high limit shuts down the control for Input 1, 2, or 3, press the Toggle button
for the desired input. For example, to have the high limit shut down control
for Input 1, press the top Toggle button; to have the high limit shut down
control for Input 3, press the bottom Toggle button. The <More button will
display Page 2 of the PID Settings menu. The More> button will display Page
4 of the PID Settings menu. The Menu button will display the PID Settings
menu.

Eso

Loop 1
PID Settings {4):

Fero Set Point
Shuts Down Cntrl:

To allow a zero setpoint to shut down control, press the
Yes button. To not allow a zero setpoint to shut down

control, press the No button. The current setpoint
change limit is displayed in the box. To change the vos Mo
setpoint change limit, press the up arrow next to the
displayed value. This will display eight buttons that will chance Limi
allow the user to change the setpoint change limit: [ off | |
Off <= HNore
80 %
70 % Fenu
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60 %
50 %
40 %
30 %
20 %

Press the button for the desired setpoint change limit. The <<< More button will display Page

3 of the PID Settings menu. The Menu button will display the PID Settings menu.

Burn Off Setup

From this screen, the user can modify the burn off time in seconds,
recovery wait time in seconds, interval in minutes, minimum millivolts, and

HP 15
Heated Probe

Plaasa Wait
Burn Off
in Progress
Segquence #:
1235
Tirne Rermnairing:
123

Close

the maximum temperature values. The user can also
start a manual burnoff from this screen. To modify the
burn off time, recovery wait time, interval, minimum
millivolts, or the maximum temperature value, press the
value and enter the new value from the numeric keypad
that is displayed. To start a manual burnoff, press the
Start Manual Burn Off button. While a burnoff is in
progress, the burnoff in progress screen will be displayed.
The current sequence number and the time remaining in
seconds will be displayed. The Close button will close
down the screen. Note: While the burnoff in progress

screen may be closed, the burnoff will still be in progress, and another manual

Es0

HP 15

Mext Bum
OFf in 233 Min

Burnoff Setup:

Bum Off
Time 12343 Sec

Fecoweary

hvait Time 12371 Sec

Irnterval

12353 hin

11
s 1234 mw
10~ F

L=
Tamp 1z34 °F

Start Manual
Burn Off

Flenu

burnoff may not be started until the current burnoff is finished.

Analog Input Setup

This menu screen will allow the user to set up the analog input settings for
Input 1, 2, or 3. To change the analog inputs settings for Input 1, press
the Analog Input 1 Settings button. To change the analog inputs
settings for Input 2, press the Analog Input 2 Settings button. To
change the analog inputs settings for Input 3, press the Analog Input 3
Settings button. The screens for the analog input settings 1, 2, and 3

HP 15
Heated Prohe

Analog Input 1
Settings:
Input Type

Tyoe B

[

Filter iz
Initial
Scale

Full

—-12545

Segle — 123435

Decimal Paoint

Lacation 1

More >&>>

Pl e niu

HP 15 Manual Rev A

function identically. The Exit button will return the user
to the configuration menu.

Analog Input Settings — Page 1

From this screen, the user can modify the input type,
filter, initial scale, full scale, and decimal point location.
The current input type is displayed in the box. To change

HP 15
Heated Prohe

Analog Input
Settings Menu:

Analog Input 1
Settings

Analog Input 2
Settings

Analog Input 3
Settings

Exit

the input type, press the down arrow next to the displayed value. This action
will display twenty buttons that will allow the user to change the input type:

Type B
Type C
Type E
Type ]
Type K
Type N

Page 13 of 13




Type NNM

Type R Type B| Type C
Iype .? Type E| Type J
ype
2.5 Volts LR RELERE
1.25 Volts | T¥pe R
78.125 mV Type S| Type T
:_9233:1%5 mV 2.5 waolts \l;jtﬁs
25 VOItS 78125 |18.53125
ek T
1;.52Volts 4':;""5 25 volts
781.25 mV 125 | 78125
195.3125 mV Yolts P
Close Screen msnﬁ: = Sccl:'jeseen

Press the button for the desired input type. To change the filter, initial

scale, full scale, or decimal point location, press the value and enter the new value from the
numeric keypad that is displayed. The More >>> button will display Page 2 of the analog
input settings menu. The Menu button will display the Analog Input Setup menu.

Analog Input Settings — Page 2

EsD

Analog Input 1
Settings (2):
[open Input Detection

up icale I "’l

bowve SPlEIeIDW =P

Trip 2:|Alhowe 3P

bove SPlEIeI-:nW =P

<More | More:

flenu

From this screen, the user can modify the open input direction, trip 1 value,
and the trip 2 value. The current open input direction value is displayed in the
box. To modify the open input direction, press the down arrow next to the
displayed value. This will display four buttons that will allow the user to

change the open input direction: Input 1 Goes
Input X Goes Up Scale Up Scale
Input X Goes Down Scale Input 1 Goes
One Trip Point Down Scale
Two Trip Points One Trip

Press the button for the desired open input direction. To Tore THs

set the Trip 1 value to Above Setpoint, press the Above SP Fuoints

button under the Trip 1 value. To set the Trip 2 value to
Above Setpoint, press the Above SP button under the Trip 2 value. To set
the Trip 1 value to Below Setpoint, press the Below SP button under the Trip

1 value. To set the Trip 2 value to Below Setpoint, press the Below SP button under the Trip
2 value. Pressing the <More button will display Page 1 of the analog inputs settings menu.

Pressing the More> button will display Page 3 of the analog input settings
menu. The Menu button will display the Analog Input Setup menu.

Analog Input Settings — Page 3

From this screen, the user can modify the offset, trip point 1 set point, trip
point 1 force value, trip point 2 setpoint, and the trip point 2 force value. TO | st poie 12345
edit any of these values, press the value and enter the new value from the

arce e 12325
numeric keypad that is displayed. Pressing the <<< More button will FTH.F, F\’: P saae
display Page 2 of the analog input settings menu. The Menu button will TS_E‘:'?‘"‘E

np Pt ® 1zs3as

display the Analog Input Setup menu.

HP 15 Manual Rev A

EsD

Analog Input 1
Settings (3):

Offset —-1z234

Trip Point 1

Trip Point 1

Force “alus

<<< More

hlenu
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Analog Output Setup

This screen will allow the user to set up the analog output settings for output
N r 1 or 2. To change the analog output settings for output 1, press the Analog
Heated Probe | OUtput 1 Settings button. To change the analog output settings for output
Analgadueut | 2, press the Analog Output 2 Settings button. The screens for the analog
output settings function identically for outputs 1 and 2. The Menu button will

analog Ouput 1] return the user to the configuration menu.
Settings

Analog COutput 2

Settings Analog Output Settings — Page 1

From this screen, the user can modify the analog output

assignment, the exponent, and the full-scale values. To HP 15
Menu select a new analog output assignment, press the down Heated Probe
arrow next to the assignment. This will display a screen with | *™iesmae "
18 buttons to choose from: £7/0 1 assignment
P retrans loop 1 inc Pv 1 retrans | FY1 retrans v
Loop 1 inc Exponent:
1 =

loop 1 dec loop 1 combo Loop1 dec
Loop 1 combo
PV 2 retrans

Fullzcale:

PW2 retrans loop 2 inc l==245%

loop 2 dec Ioop 2 combo Loop 2inc Back

Loop 2 dec

Loop 2 combo

Mz — Disassociation

Nit_Pot

Input 1 retrans | loop 2 retrans Hydrogen

oop 3venans | vzamatoa | = (INValid Option)

Input 1 retrans

P retrans v expa range LOOp 2 retrans

Loop 3 retrans

Close 02 offset log

Screen PV 1 retrans w/ expo range
The Close Screen button will close the screen without selecting a new assignment. Press the
new assignment button to select it. To modify either the exponent or the full scale, press the
value and enter the new value from the numeric keypad that is displayed. The Back button
will display the analog output setup menu screen.

Dissoc MHit_Fot

Alarms
This screen will allow the user to set up Alarm 1, Alarm 2, or Alarm 3. To
set up Alarm 1, press the Alarm 1 Settings button. To set up Alarm 2,

press the Alarm 2 Settings button. To set up Alarm 3, press the Alarm Hea::s 1F'5r|:|he
3 Settings button. The screens for the alarms will function identically for -Settiﬁ:;;“l:ll o
Alarms 1, 2, and 3. Note: Alarm 1 is a dedicated over temperature alarm. e
The over temperature alarm will now read "Overtemp Alarm 17, Settings
Alarm 2
Alarm Settings - Page 1 =ettings
Alarm 3
Settings
This screen will allow the user to set the alarm source, alarm action, and
the alarm set point. To set the alarm source, press the up arrow next to it
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the source. This will display ten buttons from which the user can select
the alarm source:

PV1
PV2
PV3
S nput1 | Input 1
Input 2
Input 3
% Output 1
%o Output 2
* Output 1] % Output 2 % output 3

Back Screen
= oupwt 3| oo | The current alarm source will be displayed at the
bottom of the screen. The Back Screen button
will display the Alarm Settings page 1 menu screen.
To set the alarm action, press the up arrow next to
the action. This will display a screen with seven
buttons from which the user can select the alarm action:
Process High
Process Low
Band Normally Open
Band Normally Closed
Deviation NO
Deviation NC
Back Screen
The current alarm action will be displayed at the top of the screen. The
Back Screen button will display the Alarm Settings page 1 menu
screen. To set the alarm setpoint, press the value and enter the new
setpoint on the keypad displayed. Pressing the More >>> button will
display page 2 of the Alarm Settings menu. Pressing the Menu button
will display the Alarms menu.

Pl P2

Input 2 Input 3

Alarm Source:

| Input 2 |

Alarm Settings — Page 2
This screen will allow the user to set the smart
alarm and whether or not a 0 setpoint blocks the
Alarm 1settings  dlarm. To enable the smart alarm, press the

Eso

HP 15
Heated Probe

Alarm 1 Settings:
Alarm Source:

| Input 2 |‘|

Alarm Action:

| Procesz High |‘|

Alarm S et Point:

1800

hore >>»

hAeriu

Process High

Frocess High

Process Low

Band MNormally Open

Band Normally Closed

Deviation MO

Dewviation MC

Back

Page 2: Enable button under the smart alarm status. To Sereen
Srrart Alarm: disable the smart alarm, press the Disable button under the smart alarm
Disabled status. To ensure that a 0 setpoint will block the alarm, press the On

| Ensble | Disable | button below the status. To ensure that a 0 setpoint will not block the

0 5F Blocks Alarm:

alarm, press the Off button below the status. Pressing the <Back button

OFF will display the page 1 of the Alarm Settings menu. Pressing the More>
O Off button will display page 3 of the Alarm Settings menu. Pressing the Menu
button will display the A/arms menu.
<Baclk kore>
kAEnu
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Alarm Settings — Page 3

This screen will allow the user to set the hysteresis and the on delay time
for the alarm. To set the hysteresis, press the value and enter the new
hysteresis value from the calculator. To set the On delay time, press the
value and enter the new On delay time from the calculator. Pressing the
<<<Back button will display page 2 of the Alarm Settings menu. Pressing
the Menu button will display the A/arms menu.

OVER TEMP
ALARM 1

1234 ° F

ACK

Over Temp Alarm

ESso

Alarm 1 Settings
Page 3:

Huysteresis: 10

On Delay Time: 15

<««<< Back

[ I=T 10

If at any time the alarm setpoint is exceeded, the over temp alarm screen will
be displayed on the screen. This screen will remain displayed until the

acknowledge button, ACK, is pressed.

SSi Information Screen

On any screen where the Super Systems Inc logo is visible, the user will be
able to display the information screen for the HP 15. Press the logo to

HP 15
Heated Probe
Super Tystems Inc.
7205 Edingtan Dr.
Cincinnati, OH 45249
(5137 72-0080
(B0MIGEE-4330
SUpersystems . com
Screen version:
1.00

9120 Version:
1.23

Close

HP 15 Manual Rev A

display the screen. The information screen will display the
Super Systems Inc address and contact information, as well
as the screen version and the firmware version of the 9120.

The user can close out the screen either by pressing the Super Systems Inc

logo again, or by pressing the Close button.
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Spare Parts List

31125 24 Volt / 1.2 Amp Power Supply

13454 Series 9120 Controller

31292 Operator Interface - Touch Screen

37177 Pump - Sample and Burnoff Air

37020 Pump - Reference Air

20059 Filter with Media

37037 Replacement Filter Media (20 grams)

32074 Heater - 110V / 425 Watt

10138 Ceragold Probe 400 zirconia sensor w/ "S" T/C
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Appendix 1 — Factory Defaults

Universal Defaults

Temperature in °F

All Baud Rates initially 19200 and set for Modbus

Burnoff time is 90 seconds

Burnoff recovery wait time is 2 minutes

Burnoff interval is 12 hours

Burnoff maximum temperature is 2000 °F

CO Factor is 200

Hydrogen factor for Dewpoint calculation is 40%

Analog to Digital Converter filter time is 8 seconds for all 3 ADCs
For analog input 1 initial scale is 0, and full scale is 1000

For analog input 2 initial scale is 0, and full scale is 10000
For analog input 3 initial scale is 0, and full scale is 10000
First Process Control Setpoint is set to 0

First Process Proportional Band is 20%

First Process Reset for PID control is On

First Process Rate for PID control is 0

First Process Output Cycle Time for Control is 16 milliseconds
First Process Auto/Manual set to Automatic

First Process Control Load Line or Manual Reset (integral preset) set to 0
Second Process Control Setpoint is set to 0

Second Process Proportional Band is 4.4%

Second Process Reset for PID control is 12

Second Process Rate for PID control is 216

Second Process Output Cycle Time for Control is 60 milliseconds
Second Process Auto/Manual set to Automatic

Second Process Control Load Line or Manual Reset (integral preset) set to 0
Start PV for temporary tuning set to 0

Temporary Proportional band for tuning set to 2%
Temporary reset for tuning set to On

Temporary rate for tuning set to 0

Temporary integral preset for tuning set to 0

Relay 1 set for loop 2 heat

Relay 2 set for alarm 1

Relay 3 set for loop 1 increment (gas)

Relay 4 set for loop 1 decrement (air)

Relay 5 fixed by PV type.

Relay 6 set for Probe Burnoff

Relay 7 set for Alarm 3

Relay 8 set for all alarms.

Alarm 1 setpoint set for 1800

Alarm 1 is set for analog input 2

Alarm 1 hysteresis is set for 1

Alarm 2 setpoint set for 2000

Alarm 2 is set for analog input 1
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Alarm 2 hysteresis is set for 1

Alarm 3 setpoint set for 2000

Alarm 3 is set for process variable 2

Alarm 3 hysteresis is set for 1

Digital to Analog converter 1 assignment is PV1 retransmit
Digital to Analog converter 2 assignment is loop 2 increment
Default IP is 192.168.0.200

Carbon PVT Defaults

Process variable 1 is carbon

Process variable 2 is temperature

Process variable 3 is temperature

Analog output 1 offset is 0

Analog output 1 range is 2000

Analog output 1 offset is 0

Analog output 1 range is 2000

First process control low limit is =100

First process control high limit is 100

First process control mode is such that setpoint of 0 shuts down and it is in dual mode
Second process control low limit is 0

Second process control high limit is 100

Second process control mode is such a high analog input 2 shuts down
Analog input 1 full scale is 2500

Analog input 1 type is 2.5 volts

Analog input 2 type is S thermocouple

Analog input 3 type is K thermocouple

Dewpoint PVT Defaults

Process variable 1 is dewpoint

Process variable 2 is temperature

Process variable 3 is temperature

Analog output 1 offset is 0

Analog output 1 range is 2000

Analog output 1 offset is 0

Analog output 1 range is 2000

First process control low limit is =100

First process control high limit is 100

First process control mode is such that dual direct mode
Second process control low limit is 0

Second process control high limit is 100

Second process control mode is such a high analog input 2 shuts down
Analog input 1 full scale is 2500

Analog input 1 type is 2.5 volts

Analog input 2 type is S thermocouple

Analog input 3 type is K thermocouple

Oxygen PVT Defaults

Process variable 1 is carbon
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Process variable 2 is temperature

Process variable 3 is temperature

Analog output 1 offset is 0

Analog output 1 range is 2000

Analog output 1 offset is 0

Analog output 1 range is 2000

First process control low limit is O

First process control high limit is 100

First process control mode is such that it is in single reverse
Second process control low limit is 0

Second process control high limit is 100
Second process control mode is such a high analog input 2 shuts down
Analog input 1 full scale is 1250

Analog input 1 type is1.25 volts

Analog input 2 type is S thermocouple

Analog input 3 type is S thermocouple

Alarm 3 setpoint is 1.0%

Alarm 3 type PV1 process low

Open TC inputl goes down scale

Relay 3 assignment is loop 1 decrement (gas)
Relay 4 assignment is loop 1 increment (air)

Probe mV PVT Defaults

Process variable 1 is Millivolts

Process variable 2 is temperature

Process variable 3 is temperature

Analog output 1 offset is 0

Analog output 1 range is 2000

Analog output 1 offset is 0

Analog output 1 range is 2000

First process control low limit is =100

First process control high limit is 100

First process control mode is such that setpoint of 0 shuts down and it is in dual mode
Second process control low limit is 0

Second process control high limit is 100

Second process control mode is such a high analog input 2 shuts down
Analog input 1 full scale is 2500

Analog input 1 type is 2.5 volts

Analog input 2 type is S thermocouple

Analog input 3 type is K thermocouple

Probe Redundancy PVT Defaults

Process variable 1 is probe 1
Process variable 2 is probe 2
Process variable 3 is temperature
Analog output 1 offset is 0
Analog output 1 range is 200
Analog output 1 offset is 0
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Analog output 1 range is 200

First process control low limit is =100

First process control high limit is 100

First process control mode is such that setpoint of 0 shuts down and it is in dual mode
Second process control low limit is 0

Second process control high limit is 100

Second process control mode is such that it is in single reverse
Analog input 1 full scale is 2500

Analog input 2 full scale is 2500

Analog input 1 type is 2.5 volts

Analog input 2 type is 2.5 volts

Analog input 3 type is K thermocouple

20 minutes delay time before alarm

Band +/1 for alarm in millivolts is 10

Modbus at 9600 baud

Simple Nitrider PVT Defaults

Process variable 1 is carbon

Process variable 2 is temperature
Process variable 3 is temperature

DAC 1 is set for Hydrogen

DAC2 is set for Dissociation

Analog output 1 offset is 0

Analog output 1 range is 1000

Analog output 1 offset is 0

Analog output 1 range is 1000

First process control low limit is =100
First process control high limit is 100
First process control mode is such that setpoint of 0 shuts down and it is in dual mode
Second process control low limit is 0
Second process control high limit is 100
Second process control mode is such that it is in single reverse
Analog input 1 full scale is 2500

Analog input 1 type is 2.5 volts

Analog input 2 type is S thermocouple
Analog input 3 type is K thermocouple
host RS232

Hitech H2 cell at 9600 baud

Dual Loop PVT Defaults

Alarm 2 setpoint is 2000

Alarm 3 setpoint is 2000

Alarm 2 type is input 1 process high
Alarm 3 type is PV2 process high
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Revision History

Rev. Description Date MCO #
- Initial Release 06/14/07 N/A
A Updated logo on title page; Changed screen 12/21/07 2055

shots; Added “02 View” (although this section
is not implemented); Added warning when PVT
type is changed; Added “Alarms” section of
Configuration Menu; Updated “Revision
History” section — Added “MCO #” block; Set
Alarm 1 as the dedicated over temperature
alarm; Added “Factory Defaults” appendix
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