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Introduction
The PENN Connected PC10 Remote Wireless Monitoring System provides automated temperature
monitoring solutions for the food retail industry.

Hardware requirements
Note: Supply your own small magnet.

Table 1: Hardware requirements
Product code Description Quantity Region
RMZ-1214-E10 Single-probe internal temperature sensor
RMZ1214E11-NT1 Cable length: 0.9 m (3 ft) NTC
RMZ1214E11-NT3

Dual-probe internal and
external temperature sensor Cable length: 2.8 m (9 ft) NTC

RMZ1214E20 Dual-probe humidity and internal temperature sensor

1 for every
refrigeration unit

RMZ1214E61-DS1 Magnetic external door sensor with reed contact switch 1 for every chiller
or freezer room
door

All regions

RMZ1214R10-UK UK and Ireland
RMZ1214R10-EU Europe
RMZ1214R10-US

Repeater to extend the wireless network range 1 for every 15
temperature
sensors North America

RMZ1218C10-UK UK and Ireland
RMZ1218C10-EU Europe
RMZ1218C10-US

Plug-in Ethernet gateway for ZigBee® wireless sensors

North America
RMZ1218C40-UK UK and Ireland
RMZ1218C40-EU Europe
RMZ1218C40-US

LTE 4G gateway for ZigBee wireless sensors

1 for every site

North America

Software requirements
• Android® device, minimum version 4.4.4.
• PENN® Commissioner app available from the Google Play® store: https://play.google.com/

store/apps.

Installation sequence
Install the gateway, repeaters, temperature, and door sensors in this sequence only.

Pre-installation survey
Before you install and commission the PC10, perform a pre-installation survey on the premises to
determine the optimal placement of the hardware.

Site considerations
• The number of refrigeration units to monitor
• The types of refrigeration units to monitor
• The presence of dividing walls or floors between refrigeration units

To plan the layout of the hardware, obtain a site diagram and take photos or videos of the site
layout.
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Gateway considerations
• Decide whether to use a Global System for Mobile Communications (GSM) or an Ethernet

gateway.
• Determine the location of the gateway within the site.
• To view the GSM signal strength, use the PENN Commissioner app to install the gateway.

Electrical system
• Ensure a separate power supply is available for the gateway and repeaters.
• Position the gateway and the repeaters at 3.5 m (11 ft) higher than ground level.

Example of a site layout
See the following figure and table for an example of a site layout with typical locations for hardware
installations.

Figure 1: Site layout with hardware locations

Number Description
1 Gateway in position above a back wall chiller
2 Repeaters in position above chillers and cold rooms
3 Additional repeater in position above a freezer room
4 Freezer room
5 Chiller room

Gateway
The gateway receives data from the temperature and the door sensors and transmits it to the PENN
Connected cloud-based platform. The gateway connects to sensors and repeaters within a 25 m (82
ft) range; use additional repeaters to extend the range.

The gateway is available in a GSM or an Ethernet version. The GSM gateway includes a SIM card;
you cannot change the SIM card to a different one. The gateway does not include Wi-Fi or a
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Modbus® connection. You cannot fit a PSU battery pack to the gateway. Do not install the gateway
in a refrigerated space; install it in an adjacent ambient area instead.
The gateway uses a separate mains-powered AC power supply that you can plug into a dedicated
fused circuit, and includes a local power adapter. It can communicate directly with 15 sensors. With
the addition of 5 to 9 repeaters, each gateway can further communicate with a maximum of 100
sensors. Use a minimum of one repeater for each installation.

Note: Do not open the gateway.

See the following figures for examples of installation locations for gateways:

Figure 2: Typical central point in a premises

Figure 3: A gateway in position on top of a refrigeration unit

Installing and commissioning the gateway
1. Install the gateway at a central point of the premises, and at a height that prevents

interference from staff and customers. See Gateway for more information.
2. Secure the gateway with screws, tie-wraps, or double-sided tape. You can also use an open

enclosure.
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3. Connect the gateway to a power supply, and move the antenna into a vertical position.
4. Check that the gateway powers on in the following light sequence:

- Blue network light blinks rapidly to indicate connection to the ZigBee network
- Red data light blinks to indicate the transmission of data through the GSM network
- Green server light remains steady to indicate connection to the internet

Figure 4: Gateway light sequence

Callout Description
1 Blue network light
2 Red data light
3 Green server light

5. On the Android device, open the PENN Commissioner app, and enter the username and
password that the PENN Connected administrator sent by email.

6. Commission the gateway in one of the following ways:
- In the ICCID or IMEI field, enter the unique 15 or 16 digit number located on the side of

the gateway, and tap Register.
- Tap SCAN GATEWAY to open the camera. Scan the QR code or the barcode located on

the side of the gateway, and tap Register.
When registered, in the upper-right of the app, you can tap the signal bars to view the GSM
signal strength.

Repeaters
The repeaters extend the range of the wireless network. The maximum range of a repeater is 25 m
(82 ft) within a line of sight of the gateway.

Plug the repeaters into a dedicated mains power supply socket; each repeater includes a
local power adapter. Each repeater can connect to 15 sensors. The repeaters do not require
commissioning. See the following figure for an example of an installation location for repeaters.

PENN Connected PC10 Install and Commissioning Guide8



Figure 5: A repeater in position on top of a cabinet

Installing the repeaters
1. Identify appropriate locations for the repeaters, and install them at a height that prevents

interference from staff and customers.
2. Mount the repeaters with or without brackets. Secure the repeaters with screws, tie-wraps, or

double-sided tape.
3. Connect the repeaters to a power supply; the repeaters flash blue on connection.

Temperature sensors
The internal and external temperature sensors monitor the temperature of a unit of refrigeration
equipment. The maximum range of each temperature sensor is 25 m (82 ft).

Place the E10 internal sensor inside the refrigerated space, and place the probe of the E11 external
sensor inside the refrigerated space.
Each temperature sensor ships with a set of stickers that display a serial code. The serial code
on the stickers matches the serial code on the side of the sensor. Attach these stickers to the
refrigeration units to track and trace the temperature sensors.

Note: The sensors can record temperatures from -40°C to 95°C (-40°F to 203°F) in refrigerated
or hot hold cabinets. Replace the negative temperature coefficient (NTC) external probe to suit
the application.

See the following figures for examples of typical sensor placement:

9PENN Connected PC10 Install and Commissioning Guide



Figure 6: Typical view of well and wall cabinets

Figure 7: Internal sensor fitted in a wall cabinet
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Figure 8: Internal sensor fitted in a coffin freezer

Figure 9: External sensor probe in a freezer room

Installing and commissioning the temperature sensors
1. To power on the sensor, swipe it once from top to bottom with a magnet. The following light

sequence indicates connection to the network:

- Sensor light turns blue
- Sensor light flashes green approximately 4 times
- Sensor light turns off

2. Mount the sensor with or without a bracket in the refrigeration unit. Secure the sensor with
screws, tie-wraps, or double-sided tape.

3. Attach a sticker to a visible location on the refrigeration unit.
4. On the Android device, in the upper-right of the Penn Commissioner app, tap +.
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5. Commission a sensor in one of the following ways:
- Tap SCAN to open the camera. Scan the QR code or the barcode located on the side of

the sensor.
- In the Or Enter Device MAC Address field, enter the unique 16-digit serial number

located on the side of the sensor.
6. Follow the remaining on-screen instructions and enter the required data for each sensor; you

can then view the temperature and the received signal strength indication (RSSI) for each
sensor.

Note: To change the alarm parameters, go to the PENN Connected desktop platform
and, on the Manage Alarms screen, click on the alarm row to open the Edit Sensor
dialog box.

Result  
When you complete the commissioning process, the sensor name displays in green on the app. To
commission another sensor, repeat the procedure.

Door sensors
The door sensors monitor the open and closed status of chiller and freezer room doors. The
maximum range of each door sensor is 25 m (82 ft) with a line of sight to the gateway or a repeater.

Each door sensor ships with a set of stickers that display a serial code. The serial code on the
stickers matches the serial code on the side of the sensor. Attach these stickers to the refrigeration
units to track and trace the door sensors. See the following figure for an example of a door magnet
and reed switch.

Figure 10: Door magnet and reed switch
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Installing and commissioning the door sensors
1. To power on the sensor, swipe it once from top to bottom with a magnet. The following light

sequence indicates connection to the network:

- Sensor light turns blue
- Sensor light flashes green approximately 4 times
- Sensor light turns off

2. On the Android device, in the upper-right of the PENN Commissioner app, tap +.
3. Commission a sensor in one of the following ways:

- Tap SCAN to open the camera. Scan the QR code or the barcode located on the side of
the sensor.

- In the Or Enter Device MAC Address field, enter the unique 16-digit serial number
located on the side of the sensor.

4. Follow the remaining on-screen instructions and enter the required data for each sensor.
5. Mount the sensor with or without a bracket near the chiller or freezer room door. Secure the

sensor with screws, tie-wraps, or double-sided tape.

Note: If the door sensor is more than 25 m from the gateway, install another repeater
nearby.

6. Attach the magnet and reed strip to the frame of the chiller or freezer room door with a
maximum gap of 20 mm.

7. Attach a sticker to a visible location on the refrigeration unit.

Signing off
To conclude the commissioning process, on the app, tap SIGN OFF. The following options display:

• Sign off with X units: Submit the commissioned units for the current site.
• Sign off and view: Submit the commissioned units for the current site, and view them on the

PENN Connected platform.
• Sign off and add new: Submit the commissioned units for the current site, and commission a

new site.
• Cancel: Cancel the submission of the current site.
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Troubleshooting
Table 2: Troubleshooting
Condition Cause Solution
The gateway fails to
connect to the PENN
Commissioner app.

Poor GSM CSQ signal • Move the gateway to another position to improve the CSQ signal.
CSQ signals can measure from 0 to 31; make sure that the CSQ
measures 15 or higher.

• Install an outoor antenna.
• Install a gateway with Ethernet capability.

The sensor fails to
power on with a
magnet.

Reed switch not
connecting

Open the sensor with caution and make sure that the seals remain intact.
On the printed circuit board (PCB), press and hold the manual start button
until the green light flashes.

The sensor fails to
display data after 30
minutes.

Sensor fails to connect
on first attempt

• Restart the sensor and make sure that the light sequence occurs
in the correct order. See Installing and commissioning the
temperature sensors  and Installing and commissioning the door
sensors for more information.

• Replace the sensor. Tag the original sensor and return it to your
PENN Connected representative for investigation.

The sensor battery
requires replacement.

End of battery life
expectancy

Use the correct screwdriver head to remove the four screws with caution.
Do not damage the screw head. Separate the top and bottom sections
of the battery and note the four red screw seals and the white enclosure
seal. Replace the battery and move all of the seals into place before you
reattach and screw the sensor enclosure together. Swipe the sensor with
a magnet to restart it.

Frequently asked questions
Do I need more than one gateway to monitor units on another floor?
It depends on the construction material that separates the floors. If mass concrete separates the
floors, you need more than one gateway. For some sites, additional repeaters may suffice.
Do I need more than one gateway to monitor units in another room?
No, you can install supplementary repeaters adjacent to each other on either wall in the additional
room instead.
Do I need more than one gateway to monitor a cold storage warehouse?
You need only one gateway if you use the load and distance rules to plan the sensor and repeater
layout.
What is the purpose of the green plug on the gateway?
Use the green plug to install three external NTC temperature probes, one door switch, and one CT
coil with a maximum of 15 A directly to the C40 gateway.
Do walls affect signal strength?
Walls that consist of mass concrete or steel can interfere with the signal strength. However, signals
can transmit through timber or hollow concrete walls without issue.
How can I check the gateway CSQ signal strength?
The CSQ signal strength displays on the PENN Commissoner app.
How can I check a sensor's received signal strength indication (RSSI) signal strength?
The RSSI signal strength displays on the PENN Commissioner app.
How can I check the battery level for the sensors?
The battery level displays on the PENN Commissioner app.
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Can I set up the network off-site and install the hardware on-site later?
Yes. However, when you transfer the hardware to the site it can take up to 24 hours for the network
to fully settle. To set up the hardware off-site, power on each unit and enter placeholder names on
the mobile app. You can change and configure the names and settings on the cloud platform later.

Note: If you set up the network off-site first, do not add any sensors to the network that you
do not want in the final on-site installation.

Can one or more installers use multiple mobile devices and user accounts to commission the
same site?
Yes. Note that if you use one user account across multiple mobile devices, all of the sensors
commissioned through that account display on those devices. However, if you use more than
one user account across multiple mobile devices, only the sensors commissioned through each
individual user account display on each device. This situation occurs because the user who
commissions the sensor is the only user who can view that sensor until an administrator grants
permission for other users to view that sensor also.
Is it possible for two technicians to use different mobile devices to commission a site at the
same time?
Yes.
During the commissioning process, how long does it take for the gateway to display on the
mobile app?
The gateway displays on the mobile app instantly.
How often does the cloud platform receive the sensor readings?
The cloud platform receives the sensor readings every 15 minutes in 5 minute segments. To change
the frequency of these intervals, contact PENN Connected support.

Related documentation
Table 3: Related documentation
Title LIT number Location
PENN Connected E10 Temperature Sensor Catalog Page LIT-1901118
PENN Connected E11 Temperature Sensor Catalog Page LIT-1901119
PENN Connected E20 Humidity and Internal Temperature
Sensor

LIT-1901139

PENN Connected E61 Door Sensor Catalog Page LIT-1901127
PENN Connected R10 Repeater Catalog Page LIT-1901120
PENN Connected C10 Gateway Catalog Page LIT-1901138
PENN Connected C20 Gateway Catalog Page LIT-1901121
PENN Connected C40 Gateway Catalog Page LIT-1901128
PENN Connected PC10 User Guide LIT-12013307

Knowledge Exchange:
https://docs.johnsoncontrols.com/bas/

Installing and commissioning the PENN Connected PC10 remote
monitoring system

n/a YouTube:
https://www.youtube.com/watch?
v=jytRwuv3qIw

Product warranty
This product is covered by a limited warranty, details of which can be found at
www.johnsoncontrols.com/buildingswarranty.
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Software terms
Use of the software that is in (or constitutes) this product, or access to the cloud, or hosted
services applicable to this product, if any, is subject to applicable end-user license, open-
source software information, and other terms set forth at www.johnsoncontrols.com/
techterms. Your use of this product constitutes an agreement to such terms.

Single point of contact
APAC Europe NA/SA
JOHNSON CONTROLS
C/O CONTROLS PRODUCT MANAGEMENT
NO. 32 CHANGJIJANG RD NEW DISTRICT
WUXI JIANGSU PROVINCE 214028
CHINA

JOHNSON CONTROLS
WESTENDHOF 3
45143 ESSEN
GERMANY

JOHNSON CONTROLS
507 E MICHIGAN ST
MILWAUKEE WI 53202
USA

For more contact information, refer to www.johnsoncontrols.com/locations.

Contact information
Contact your local branch office: www.johnsoncontrols.com/locations
Contact Johnson Controls: www.johnsoncontrols.com/contact-us

© 2021 Johnson Controls. All rights reserved. All specifications and other information shown were current as of document
revision and are subject to change without notice.
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