SMART DRYKEEP
INSTALLATION,
COMMISSIONING,
OPERATION, MAINTENANCE
AND DRAWING MANUAL
FOR 50HZ UNITS

Moisture is the enemy.... DryKeep® is the answer.

We reserve the right to make changes to any described details and
technical data contained herein. Continuous product enhancement by
DryKeep® and local conditions may result in deviations from this standard
product installation.
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INSTALLATION INTRODUCTION

DryKeep® is shipped from the factory fully assembled as shown in figure 1 below.

DryKeep® System Components

De-aerator valve
Air bleeder hose
De-aerator tank
Qil Flow Meter

Outlet solenoid safety isolation
valve

Manual outlet valve

Qutgoing moisture in oil/oil
temperature sensor

Qil Sampling Port

1-micron particle filter

Quick couplers

Drying cylinders

LED status indicating light stack
RTU cellular antenna

WLAN access point

SMART system display and HMI

SMART system RJ45 Ethernet
interface

Qverdry prevention bypass valve

Inecoming moisture in oil/oil
temperature sensor

Qil Sampling Port
£ . Pump/Motor
\____/—ﬂ-"’ Wl i

Inlet Solenoid Safety Isolation Valve

Manual Inlet Valve

Although not shown, the installation for the single cylinder model SMART RT-3 is exactly the same.

Figure 1: DryKeep® system layout



The cylinders are factory filled with transformer oil and molecular sieve adsorbent beads. The unit can be
mounted as received, or the cylinders can be removed prior to mounting to lighten the load and ease the
installation process. The rest of the components are to be left on the framework. The DryKeep® system
must be mounted vertically with inlet valve and the pump located at the bottom and de-aerator at the
top. (Refer to Figure 1).

The installed location of DryKeep® is flexible. It can be installed wherever the customer prefers. For
simple installation and optimal performance, DryKeep® should be installed as close to the transformer as
possible. Some users elect to bolt or tack-weld the DryKeep® frame directly to the transformer tank as
shown in Figure 2 below. Other options include hanging the DryKeep® frame on a wall near the
transformer or securing the DryKeep® frame to a stand-alone frame adjacent to the transformer as shown
in Figure 3. Contact DryKeep® USA for a recommended fabrication drawing. This remote, stand-alone
frame is usually lag bolted to the concrete pad. If the optional climate-control enclosure is furnished, it is

a free-standing enclosure which can also be lag bolted to a concrete pad.
‘: ] mr!

Figure 2: DryKeep® installed directly on transformer

Figure 3: Installation adjacent to transformer on customer-fabricated free-standing frame

NOTE: We suggest that when installing the DryKeep® system on to a reactor that it be mounted on a free-standing frame or an
adjacent structure due to possible vibration influence on pipe work and connections. If mounted directly to the reactor structure,
use vibration dampers. Contact us for further details.



MECHANICAL CONNECTIONS (FOR TRANSFORMERS IN-SERVICE):

For safety purposes, the transformer should be switched off and made safe before installation commences.

1) Upon receipt at the installation site, remove the top of the shipping crate and unscrew the four
(4) 1%” lag screws used to bolt the DryKeep® frame to the shipping crate. Units with optional
free-standing enclosures are not bolted to the crate.

2) Remove the system from the shipping crate and install the DryKeep® on the transformer, free-
standing frame, wall or other structure, or position the optional free standing enclosure to the
location desired. LED stack lights ship inside SMART enclosure. Remove cap from top of SMART
enclosure, install stack lights, and install cap on top of stack lights.

3) Refer to Figures 1, 4, and 5. To connect DryKeep® to the transformer, first remove the shipping
plugs from the DryKeep® inlet and outlet valves.

4) Select the transformer drain or other valve located at the bottom of the transformer to connect
a supply hose to the DryKeep inlet valve. Select the transformer fill valve or other valve located
at the top of the transformer main tank to connect a return hose from the DryKeep outlet valve
back to the transformer. The return point should be as far away from the supply point as possible
and must be below the top oil line. Most transformer valves have a threaded center plug that
can be removed to connect the supply and return hoses. If the transformer valve flanges do not
have a center plug, remove the existing flange and replace with flange adapters having a /2" NPT
center hole. (Flange adapters can be provided with our optional installation kit and other
installation arrangements are possible. Contact your rep or DryKeep for more information.)

5) Using two (2) static dissipative core tube, 304 stainless steel braided, PTFE hoses (not supplied),
or other suitable hosing/piping, connect the bottom transformer valve to the DryKeep® inlet
valve. To return the oil back to the transformer main tank, make a similar connection from the

DryKeep outlet valve to the top transformer valve selected. optional climate-controlled enclosed units will need
to have entry points drilled on the bottom and top of the right side of the enclosure. Use 1/2 in. stainless steel Liquidtight cord connector
and wire mesh grips (not supplied) to route hoses through enclosure wall to the inlet and outlet valves.

Figure 4: Connection from transformer to DryKeep® inlet valve. Figure 5: Drain valve adapted for DryKeep® installation

An optional installation kit containing %” NPT flexible stainless steel braided PTFE hoses, flange adapters and fittings to connect to the
transformer at the inlet and outlet is available. Contact DryKeep® USA for details.

FOR TRANSFORMERS NOT IN SERVICE:

For transformers under repair and not containing oil, modifications can be made to the transformer tank to add entry and exit
fittings for the DryKeep® system. The entry and exit fittings need to be diagonally apart from each other (i.e. if top left, then
bottom right) to avoid re-circulating the just-dried oil. If this is not an option, DryKeep® can still be installed in the same
manner as described above for a transformer in service by using the drain and fill valves of the transformer.



ELECTRICAL CONNECTIONS:

The DryKeep® SMART instrumentation components and pump are shipped internally pre-wired for
operation. Only a single-phase 50 Hz, 220V (+/- 10%) AC power source needs to be provided. Full load
current is 3.8 amps at 220 V, 50Hz. Units with optional climate control package require an additional
three wire 220V (+/- 10%) AC power source. The full load current of the climate control package is 11.4

amps.

1)

2)

3)

4)

5)

6)

7)

Remove the 4 screws in each corner and open the outside door of the instrumentation cabinet.
(Outside door is not supplied when unit is mounted inside the optional free-standing enclosure.)

Remove the top-right and bottom right screws on inner swing panel with LCD screen to open
inner swing panel. Units with the optional free-standing enclosure will have the stack lights
shipped uninstalled. The stack lights will be shipped inside the instrumentation cabinet. The
stack light base is installed on the top-right of the free-standing enclosure and is pre-wired for
operation. To install the stack lights, line up the arrow on the stack lights with the arrow on the

mounting base, push down and turn.

Drill a hole in the instrumentation cabinet sized to accommodate the conduit using the
appropriately sized Liquidtight fitting (not supplied)**.

Refer to the supplied electrical wiring diagram. Connect the 220V (+/- 10%) AC power supply by
removing wire duct cover and lay supply wire into the wire duct.

Connect 220V (+/- 10%) AC power supply ground wire to green/yellow ground terminal block.
Connect 220V (+/- 10%) AC power supply neutral wire to white terminal block labeled N.

Connect 220V (+/- 10%) AC power supply line wire to white terminal block labeled L1.
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8) If connecting SMART DryKeep to SCADA or other CPU retrieval system, drill a second hole into
the cabinet and run Ethernet or fiber optic cable into the instrumentation cabinet using the
appropriately sized Liquidtight fitting (not supplied)**.

9) Connect Ethernet cable to an available Ethernet port on the Red Lion RTU. Connect fiber optic
cable to the fiber port on the Ethernet to fiber convertor.

10) Close inner swing panel and replace screws to secure it to the instrumentation cabinet. Close
outer enclosure door (if supplied).

** For units mounted inside the optional free-standing enclosure, drill a hole in the free-standing enclosure sized for the conduit.
Run the 220V (+/- 10%) AC power supply into the free-standing enclosure using the appropriately sized Liquidtight fitting (not
supplied) and connect to the SMART cabinet as per above. Do the same for Ethernet/fiber optic cable for SCADA or CPU
connection. For units with the optional climate control package, terminate the additional three wire 220V (+/- 10%) AC power
source to the heavy-duty safety switch terminal lugs (min/max wire size #14-#2 alu or cu). Safety switch is mounted to the outside
of the free-standing enclosure.
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1)

2)

3)

4)

5)

6)

COMMISSIONING:

Check to ensure that the quick couplers on the top and bottom of each cylinder are fully tightened.
Hand-tighten only. Do not use wrenches.

Refer to Figure 1. Ensure that the DryKeep® manual outlet valve is closed. Open the manual inlet
valve of the DryKeep® system. The inlet and outlet solenoid safety valves will remain closed until
the pump is powered on as explained below.

Turn main power switch on the right side of the instrumentation cabinet to the “on” position. The
inlet and outlet solenoid safety valves will open, and the pump motor will begin to run.

Refer back to Figure 1. Now that the pump is running, slowly open the bleed valve on the de-
aerator tank. Itis recommended that the installer have a vessel on hand to capture any oil that
may come out of the bleed valve tube while it is open. Ensure that all the trapped air in the system
escapes through the bleed valve tube on the de-aerator tank.

Close the bleed valve on the de-aerator tank and slowly open the manual outlet valve of the
DryKeep® system.

Open the bleed valve again after about 15 minutes to remove any additional air from the system
that may have collected in the top of the de-aerator. Again, it is recommended that the installer
has a vessel on-hand to capture any oil that may come out of the bleed valve tube while it is open.

After the main power switch is turned on, the controller system will take approximately 30
seconds to cycle and start up. As the system cycles, you will see the following flash on the screen
in succession:



Once all connections are made and the system has completed the startup cycle, the SMART setup
screen will display as shown in Figure 7 below.

8) The default setup is a 3-cylinder system with no UPS/battery backup. If you have a SMART RT-3
system with only one cylinder, you can change the system to a single cylinder system by pushing
the 1-Cylinder button. Similarly, if you have a UPS/battery backup option, push the Yes button
under that question to change the current selection.

1/9/2019
4:48:45 PM

Is this a new transformer being put into
service for the first time?

=S R

How many cylinders does this unit have? Does this unit have a UPS / battery
backup?

Current Selection: Current Selection:
e [ 2 o [ K e

Figure 7: Initial setup screen



9) For new transformers being placed into service for the first time, pushing “YES” on the top
question will set the SMART system to the Always Active cycle. The pump will run continuously
to remove residual or new moisture. The SMART display will go to the Main screen shown in

Figure 8.

: 1/9/2019
SMART System Overview / ;_
4:50:42 PM
Outgoing PPM
Current System Status:

000 =n N

Qil Temp Out

v (] AT ]

Paper Moisture Level:

e il Termp In

Control Functions: P [ | +33 oc‘

Alarm Pump <
Reset Stop Incoming PPM Cyde:

Always Active

Figure 8: Main screen in Always Active Cycle for new transformers

10) If it is not a new transformer, answering “no” to the first question will bring you to the second
setup screen shown in Figure 9.

Is this a previously in-service transformer being
re-energized after offline maintenance that included
a dry-out of the oil and cellulose insulation?

e

How many cylinders does this unit have? Does this unit have a UPS [ battery
backup?

Current Selection: Current Selection:

Figure 9: Second startup screen when system is ready to be put in service



11) For transformers that have just been dried down to sufficiently bring the level of moisture in the
paper down to the acceptable level (at or below 1.3%) just prior to DryKeep® being installed,
selecting YES will set the SMART system to the Always Active cycle. The pump will run
continuously to remove residual or new moisture. The SMART display will go to the Main screen
shown in Figure 8.

12) For transformers that are in-service and are considered “wet”, selecting “NO” will start the SMART
DryKeep system in the “Active” cycle. The SMART display will go to the Main screen shown in
Figure 10 on the next page.

1/9/2019

DryKeep® SMART System Overview e

Outgoing PPM
Current System Status: -

00 | - -

ke | ol | ol Qil Temp Out
vuny: [ R o]

Paper Moisture Level: Estimated

[ Heh orstr
Oil Temp In Moisture
Control Functions: b e A (< , | +33 OC‘ 4.822 %

Alarm Pump
Reset Stop

Figure 10: Main screen in Active Cycle for “wet” transformers

13) Monitor the system closely for 20 minutes to check for oil leaks, oil flow, and for any
abnormalities. Once again, open the bleed valve on the de-aerator tank to remove any remaining
air. Close the bleed valve.

14) Verify the time and date on the top right corner of the screen. If they are not correct, go to page
42 of this manual to adjust.

15) The pump flow rate is factory set at a nominal 0.7GPM. Verify the actual flow rate shown on the
flow indicator switch. If the flow is above or below the pointer, remove the four screws on the
flow meter faceplate, loosen the switch glide screw one (1) turn and slide the switch to the desired
position along the flow rate scale. When the pointer is pointing to the desired flow rate, re-tighten
the switch glide screw and reattach the faceplate. Click on the Alarm Test/Set tab on the HMI
screen and adjust the flow rate to the actual flow rate in the field.

16) In the Active cycle as shown above, the controller will constantly monitor the oil as it enters the
system from the transformer and calculate the estimated percent moisture in the paper. When
the controller sees that the safe level of moisture has been reached, the controller will signal the
T-divertor valve actuator to change the path of the oil flow to Position 2 to bypass the drying
cylinder(s) after a time-delay of one full day (24 hours) to prevent over drying. During the time
delay, the main screen will show the system as Active*. If the estimated percent moisture in

10



paper has remained at or below the safe level during the time-delay, the system will be placed in
Bypass mode. The system pump will continue to run so the oil can flow past the moisture in oil
sensors to continue to provide all system data and monitor the estimated percent moisture in
paper. The drying cylinder(s) will be bypassed to prevent over drying. If the system sees the
percent moisture in paper rise above the safe level, the system will signal the T-divertor valve
actuator to change the path of the oil flow to Position 1 after a time-delay of one full day (24
hours) to pass through the drying cylinders to remove moisture until the safe level is reached

again. During the time delay, the main screen will show the system as Bypass*.
1/9/2019

DryKeep® SMART System Overview ey

Outgoing PPM
Current System Status: r

Qil Temp Out

Pump: ‘ +34 oc|
Paper Moisture Level: Estimated

Paper
0il Temp In Moisture

Control Functions: + , ‘ +33 °C| 1.088 %

Alarm Pump
Reset Stop

T-Port Flow Path
Position 1 Position 2

=

Figure 10A: Bypass valve control scheme

Figure 10B: System in time-delay before going into Bypass.

1/9/2019
4:58:45 PM

1/9/2019

SMART System Overview
4:57:01 PM

QOutgoing PPM

SMART System Overview

Outgoing PPM

Current System Status:

00O

| +34c]|
Paper Moisture Level: Estimated
Paper

oilTemnin T
Control Functions: o | = ‘ +33 oC| 1.088 %

Alarm Pump ¢
Reset Stop Incoming PPM

Current System Status:

00 -

Oil Temp Out

Oil Temp Out

Paper Moisture Level:
L mgh il Temp In

Control Functions: P 3 3 ‘ +33°C |

Alarm Pump
Reset Stop

Figure 10C: System in Bypass mode. Pump continues to run to allow for sensor data. Figure 10D: System in time-delay before going to Active mode.
Drying cylinders are bypassed to prevent over-drying

DryKeep® 1/9/2019

5:03:36 PM

Total Runtime: SMART Settings

7 Days, 12 Hours

Current Runtime: Transformer Type: Temperature
0 Days, 1 Hours Units:

Cylinder Regen Runtime: DryKeep Celsius
Fahrenheit

7 Days, 11 Hours Setup
Reset

Exit Runtime
Lifetime Moisture Removed:
0.601690 Liters Next Cycle
Reset

11

Figure 11: Settings screen



17) At any time, the user can change the T-Divertor Valve position and thus the system cycle manually
by going to the Settings screen and selecting the “Next Cycle” button on the HMI as shown in
Figure 11.

18) Selecting the Settings tab at the bottom of the screen brings you to the Setting screen shown in
Figure 11. From the Settings screen the user can:

a)
b)
c)

d)
e)

Change the initial settings by selecting DryKeep Setup,

Change the temperature unit in the main screen display to either Celsius or Fahrenheit,

See the total system running time, current cycle running time, time since the last cylinder
regeneration was performed and the total moisture removed from the transformer,

Reset the cylinder regeneration runtime and lifetime moisture remove counters,

Exit the Runtime to enter the operating system settings (Only at the instruction of DryKeep to
change the system time zone/time/date, for software updates, or other troubleshooting).

19) Selecting the Alarm Test/Set tab at the bottom of the screen brings you to the Alarm testing and
time delay setting screen shown in Figure 12. From the Alarm Test/Set screen the user can:

a)

b)

c)
d)

e

Press the Test Alarm buttons to confirm the low flow and saturated cylinder alarms are
functioning correctly locally and remotely through SCADA or SMS

Change the oil type from the default standard transformer oil to FR3 if the unit was ordered
for FR3 use

Adjust the alarm time-delays

Adjust the flow rate from the nominal default rate to the actual rate observed on the flow
rate monitor to calibrate the calculated hourly and accumulated moisture removal data.
Adjust the Active/Bypass percent moisture in paper threshold. This threshold is factory-set
at 1.3% based on decades of experience that show that this is the minimum recommended
level of moisture in paper before over-drying can occur in a previously wet transformer. To
prevent over-drying, it is strongly suggested not to adjust this setting.

7:16:14 PM

‘ DFYKEED® Alarm Test / Set 2/25/2020

Cycle Test

Low Flow Alarm
Alarm Time: Next Cyde
et
Oil Type

Cylinder Saturation Alarm m m

Alarm Time: Flow Rate (Q) For Moisture Removal
Test Alarm
5760 m [ 070G/min |

Note: Updated alarm times will - -
activate on the next run cycle. Active [/ Bypass Paper Moisture % Threshold

Restart pump to immedately
activate new time(s).

. - Help & Alarm Test /
Maln SEtI]ngs Trends Contact Info
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SCADA/CPU DATA RETRIEVAL

All SMART DryKeep® systems support DNP3 — slave and MODBUS RTU/TCP/ASCII/RTU SCADA protocols.
Cellular alarming is also provided with multi-carrier 4G LTE support with 3G and 2G fallback. (Customer
needs to provide their own SIM card with data plan for cellular alarming).

The default IP addresses are as follows:
PLC IP: 192.168.2.70

HMI IP: 192.168.2.71

Red Lion SIXNET RTU IP: 192.168.2.72

To get the data via Modbus/DNP3 set up the IP address of the Sixnet RTU (192.168.2.72) in your client as
a server/slave and have your PC or client setup as a Master.

If the Red Lion SIXNET RTU IP address does not comply with your SCADA network security standards, you
can easily change the WAN address of the unit as follows:

1. To access the web interface of the Red Lion Sixnet Cellular RTU, using a CAT-5 Ethernet cable
connect a laptop to the SMART DryKeep® system through the RJ45 Ethernet Panel Interface
Connector mounted on the inner swing panel of the controller enclosure.

2. To access the SMART DryKeep® network your computer will need an assigned IP address on
the network. To do this, access your internet settings. In Windows 7 there will be an icon in

the bottom right hand side of the screen. Other operating systems will have something
similar.

S
C)k_)‘"f"*' + Control Panel » All Control Paneiliems + Network and Sharing Center

L
Contrel Panel Home h " N "
View your basic netwark infarmation and set up connections
[

Change adapter settings A 0 See full map ||
il chen » b

SHANE-PC Hetwork Internet
(This computes)

View yous sctive networks

}' Metwark
M

Currently connected to: *

on
| ‘b Network
Hemmeliroug J Internet access
|

Internet Options

Windows Firewall

Open Network and Sharing Center

Direct wired connections will show up under “Local Area Connection” in the Network and Sharing Center
(Windows 7).
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— - - - N
W S Pmpﬂ BT Local Area Connection Stztusz 183 || Local Area Connection Pmpﬂ |
Networking | Sharing General Networking | Sharing

Connect using: Connection Connect using’
¥ Broadcom NetXirems Gigabit Ethemet [Py4 Connectivity: Intemet ¥ Broadcom Netreme Gigabit Ethemet
IPv6 Connectivity: Ho Internet access
”
Il Media State: Enabled M
This connection uses the folowing items This connection uses the following items
Duration: 25 days 05:15:06

-3 PROFINET 10 protocal (DCP/LLDP) -

Lo Client for Microsoft Networks

B VG network fiter driver Speed: 100.0 Mbps 4. SIMATIC Industrial Ethemet (1S0)

- PROFINET IO RT-Protocol V2.3

181305 Facket Scheduler -i- Intemet Protocol Version 6 (TCP/IPvE)

B} File and Prnter Sharing for Microsoft Networks P¥ ricmet Protocol Version 4 (TCP/1Pv4) |

& PROFINET IO protocel (DCP/LLDP) - Link-Layer Topology Discovery Mapper 1/0) Diiver
-2 SIMATIC Industrial Ethemst (150) - Activity . Link-Layer Topology Discovery Respondar

ol i ] v - < i ] ¢+
Sent — &g —  Received

[ inal ] [ Uninatal | T e Uninstal

Description Bytes: 4,810,290,565 | 44,543,959,208 Description

Transmission Control Protocol/Intemet Protocel. The default
wide area network protocol that provides communication
acruss diverse inerconnected networks

=l Mware Biidge Protocol

[

Y |

Allows your computer to aceess resources on a Microsaft
netwol

[ Biproperties | [ #isable | [ Diagnose |

When on the “Local Area Network Status” page, click “Properties” at the bottom left. The window from
above in the 2" and 3" figures will pop-up. Scroll to “Internet Protocol Version 4 (TCP/IPv4)” and click
on the “Properties” button.

This will open the page to configure an IP address. By default, it is typically set to “Obtain an IP address
automatically”. For this, we will need to select “Use the following IP address” instead.

Internet Protocol Version 4 (TCP/IPv4) Properties *

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically

(®) Use the following IP address:

IP address: 192 .168 . 2 .123

Subnet mask: 255.255.255. 0
Default gateway: . . .

Copy the settings from above. IP address: 192.168.2.123. Subnet Mask: 255.255.255.0. Default gateway
can be left blank.

Pressing “OK” at the bottom of the window will assign an IP address on the SMART DryKeep® network.

3. Once connected to the SMART DryKeep network, open a web browser on the laptop and type
http://192.168.2.72:10000 into a web browser address bar. The login is Username: admin
Password: Last 6 digits of the serial number on the Sixnet unit. Ex: 570075.
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http://192.168.2.72:10000/

4. Navigate to Network -> Interfaces -> Switch Control.

. I
I B Switch Contral - FLC Admi..
.= (-

€ 0@ nepe/aaasaa ; *E Y 4 RO S =

Switch Control Settings

Enabie Spl Lan? | s - ®

You need to reboot the unit once you Enable/Disable this option after clicking Apply button

5. Modify ‘Enable Split LAN’ from No to Yes, then click ‘Apply’. The unit will now need to reboot
in order for changes to take effect. Navigate to Admin -> Factory Default/Reboot screen and

select Reboot System. Process could take 5+ minutes before the web interface comes back

online.
Jl"-f-en__-Mm!n'l‘iuh;m.. = & e
€ 0@ weeemasaa S— 3 AE D S R D @ =

Restore Factory Default /| Reboot System

Restors Factory Default

Reboot System

RAM-E9ZY
GE2N41058810109

6. Once the unit comes back online, navigate to Network -> Interfaces. There will now be an
option for LAN and WAN. To change WAN to the necessary IP address, click ‘ethO (WAN)'.

15



7. Ensure ethO interface is enabled, and modify the IP address and subnet to the desired
network. Example shown below.

J-".-ln}l\ham.n.r.\mrmn. * it b

€) T | it " *E8 9 & A0S =

Ethernet Interface eth0 (WAN)

abic riace [}
L
Qbkai 2
L
L
2 d
o
Erter Madmum Transmiszicn Linit (MTLY: | 1500 @  Requirsd
Interface Aliases
.
SuB-intertace IF Address Subnet Mask w
Eat
Datal
up
D
BANEIE) foboot | | Remesh | Save | Apply Laat Retresn
EB2X41058810109 ki : ol e A

8. After modifications, click ‘Apply’. Repeat the reboot sequence and the WAN network will be
accessible from the Ethernet port on the Sixnet unit labeled WAN.

THE REST OF THIS PAGE IS INTENTIONALLY LEFT BLANK. INSTRUCTIONS CONTINUE ON THE NEXT PAGE.
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The data addresses to retrieve data remotely from the system are as follows:

Modbus Mapping

Variable Name Data Type | Modbus Object Type | Modbus Address
Analog Output /

Pump Status UINT (16 bit) Holding Register 40001
Analog Output /

Cycle Status UINT (16 bit) Holding Register 40002
Analog Output /

Low Qil Flow Alarm UINT (16 bit) Holding Register 40003

Cylinder Saturated Analog Output /

Alarm UINT (16 bit) Holding Register 40004
Analog Output /

Temperature Units UINT (16 bit) Holding Register 40005

New Transformer Analog Output /

Status UINT (16 bit) Holding Register 40006
Analog Output /

Total Runtime UINT (16 bit) Holding Register 40007
Analog Output /

Current Runtime UINT (16 bit) Holding Register 40008

Cylinder Regen Analog Output /

Runtime UINT (16 bit) Holding Register 40009

Incoming Analog Output /

Temperature INT (16 bit) Holding Register 40010

Outgoing Analog Output /

Temperature INT (16 bit) Holding Register 40011
Analog Output /

Incoming PPM UINT (16 bit) Holding Register 40012
Analog Output /

Outgoing PPM UINT (16 bit) Holding Register 40013

Estimated Percent Analog Output /

Moisture in Paper UINT (16 bit) Holding Register 40014

Total Moisture Analog Output /

Removed (L) UINT (16 bit) Holding Register 40015
Analog Output /

Reboot Alarm UINT (16 bit) Holding Register 40016
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DNP3 Mapping

Variable Name Data Type DNP3 Object Type DNP3 Address
Pump Status UINT (16 bit) 16-Bit Analog Output 1
Cycle Status UINT (16 bit) 16-Bit Analog Output 2
Low Qil Flow Alarm UINT (16 bit) 16-Bit Analog Output 3
Cylinder Saturated 16-Bit Analog Output

Alarm UINT (16 bit) 4
Temperature Units UINT (16 bit) 16-Bit Analog Output 5
New Transformer 16-Bit Analog Output

Status UINT (16 bit) 6
Total Runtime UINT (16 bit) 16-Bit Analog Output 7
Current Runtime UINT (16 bit) 16-Bit Analog Output 8
Cylinder Regen 16-Bit Analog Output

Runtime UINT (16 bit) 9
Incoming 16-Bit Analog Output

Temperature INT (16 bit) 10
Outgoing 16-Bit Analog Output

Temperature INT (16 bit) 11
Incoming PPM UINT (16 bit) 16-Bit Analog Output 12
Outgoing PPM UINT (16 bit) 16-Bit Analog Output 13
Estimated Percent 16-Bit Analog Output

Moisture in Paper UINT (16 bit) 14
Total Moisture 16-Bit Analog Output

Removed (L) UINT (16 bit) 15
Reboot Alarm UINT (16 bit) 16-Bit Analog Output 16
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Modbus -> DNP3 Mapping Conversion (Via Sixnet)

Data Type Modbus DNP
Boolean Inputs Discrete Input Binary Input
Boolean Outputs Coil Control Relay Output Block
(CROB)
Double-bit Boolean Inputs No Double Bits
16-bit Input 16-bit Counter
Input Register lé-b%t Frozen Counter
16-bit Analog Input
16-bit Frozen Analog Input
16-bit Qutput Holding 16-bit Analog Output Block
Register
32-bit Input 32-bit Counter
No 32-bit Frozen Counter
32-bit Analog Input
32-bit Frozen Analog Input
32-bit Qutput No 32-bit Analog Output
32-bit Floating Point (IEEE-754) No Short Floating Point Analog Input
64-bit Floating Point (IEEE-754) No Long Floating Point Analog Input
32-bit Floating Point Output (IEEE- 32-bit Floating Point Qutput
No
754)
64-bit Floating Point Qutput (IEEE- 64-bit Floating Point Qutput
754) No
Analog Deadband No Analog Input Reporting Deadband
Strings No Octet string
Virtual Terminal No Virtual Terminal Qutput Block
Time and Date Time and Date
No .
Time Delay
File Transfer No File Transfer

16-bit output is the only one used by SMART DryKeep®. SMART DryKeep® data will be the first 16
addresses of each object type (i.e. Holding Register, 16-bit Analog Output Block) for both Modbus and

DNP3.

THE REST OF THIS PAGE IS INTENTIONALLY LEFT BLANK. INSTRUCTIONS CONTINUE ON THE NEXT PAGE.
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SETTING UP OPTIONAL CELLULAR ALARMING FEATURE

All SMART DryKeep® units have the ability to send the saturated cylinder and leak detection alarms
directly to appropriate personnel’s mobile devices via cellular service. To set up this feature:

1. Once an activated SIM card from a carrier is obtained, the card is placed in the slot on the top
of the Red Lion Sixnet Cellular RTU located inside the SMART instrumentation panel as is
facing in the panel. The cut side of the card will be sided forward and left. A pen or small
screwdriver will be necessary to push the card into the module, and you will know it is
complete when the card clicks in.

2. To access the web interface of the Red Lion Sixnet Cellular RTU, using a CAT-5 Ethernet cable
connect a laptop to the SMART DryKeep® system through the RJ45 Ethernet Panel Interface
Connector mounted on the outside of the enclosure.

3. To access the SMART DryKeep® network your computer will need an assigned IP address on
the network. To do this, access your internet settings. In Windows 7 there will be an icon in
the bottom right hand side of the screen. Other operating systems will have something

similar.

(el i » ControlPanel » Al Controd Panel kerns » Network and Sharing Center

Contrel Panel Home

settings

HerreGirous
Internet Optrans.

‘Windows Firewall

Change adaptes settings.
Chenge sdvanced sharing

View your basic netwark infarmation and set up connectians

1 See full map
A e [
SHANE-PC Hetwork Internet

{This computes)
View yous sctive networks il o
Acewt Internet
i Metwaork kiiss i
i b e HomeGrouge  Awalabl
Conmectans:

Change yous netwerekng settings
s et up & new conaection o netwerk

™ St i a wireless, Brosdhand, disi-up, ad hec, or VPN connection: o et 1p 2 Fouter o access point.

Connect to a network

Connect o reconnect 1o 4 wareless, wired, dial-up, or VPN netwark connection.

Chocue h
Accest files and printers kocated on other network computess, or change tharing settings.

rraegreup and shanng optioe

=M Troubleshoot problems
Diagrose and repair network problems, o get troubleshaoting infoemation.

Currently connected to:

o

Network
Internet access

Open Network and Sharing Center

Direct wired connections will show up under “Local Area Connection” in the Network and Sharing Center
(Windows 7). Click the link to go to the page below.

-
[ [ocel Area Connecaon Pmpem'gl

3817 Local Ares Connection Slztuk

8358 [0 Local Area Connection Pmpem'gl

=)

Networking | Sharing General
Connect using Comection
¥ Broadcom Netirems Gigabit Ethemet [Py Connectivity: Intemet
IPv6 Connectivity: No Internet access
Media State: Enabled
This cannection uses the folowing items:
=T R = Duration: 25 days 05:15:06
-
— Speed: 100.0 Mby
B AVG network fiter driver pee Ps
421 \Vlware Bridge Protocol E
181005 Packet Schedulsr L4
US| File and Printer Sharing for Microsoft Metworks
-4 PROFINET I0 protocal (DCP/LLDP)
-2 SIMATIC Industrial Ethemet (150) - Activity
< 0 " -
Sent —— E! ——  Received
[ instal | [ Uninstal | Properties -
Description Bytes: 4,810,290,565 | 44,543,959,208
Alows your computer to aceess resources on @ Microsaft
netwol
[ pproperties | [ Hioisable | [ Dagnose |

Networking | Sharing

Connect using
¥ Broadeom Nelireme Gigabit Ethemet

Y |

This connection uses the following items
-4 PROFINET 0 protocal (DCP/LLDP) -
-4 Link-Layer Topology Discavery Respander

< 0 ] v

-4 SIMATIC Industrial Ethemet (1S0)

- PROFINET 10 R Protocal V2.3
-4 Intemet Protocol Version 6 (TCP/IPvE)
B e otoco Veion  (CPPva) |

Description

Transmission Control ProtocolyIntemet Protocel. The defaul
wide area netwark protocol that provides communication

4. Link-Layer Topoloay Discovery Mapper /0 Driver
scross diverse interconnected networks

Uninstall
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When on the “Local Area Network Status” page, click “Properties” at the bottom left. The window from
above in the 2" and 3™ figures will pop-up. Scroll to “Internet Protocol Version 4 (TCP/IPv4)” and click

on the “Properties” button.

This will open the page to configure an IP address. By default, it is typically set to “Obtain an IP address
automatically”. For this, we will need to select “Use the following IP address” instead.

Internet Protocol Version 4 (TCP/IPv4) Properties el
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(®) Use the following IP address:
IP address: 192,168, 2 .123

Subnet mask: 255.255.255. 0
Default gateway: . . .

Copy the settings from above. IP address: 192.168.2.123. Subnet Mask: 255.255.255.0. Default gateway

can be left blank.

Pressing “OK” at the bottom of the window will assign an IP address on the SMART DryKeep® network.

4. Once connected to the SMART DryKeep network, open a web browser on the laptop and type
http://192.168.2.72:10000/ into a web browser address bar. The login is Username: admin
Password: Last 6 digits of the serial number on the Sixnet unit. Ex: 570075.

5. The first page that loads will display the status of the cellular connection.

[ &R summary - RLC Administr.. x|

€ 192.168.2.72:10000/#!/start

redipn Status~ Admin~ Network ~ Services -

System Information

Device Model Number
Device Serial Number
Installed Firmware Version

Current System Uptime

Physical Interface Status

Interface Name Configuration
eth0 (LAN) Enabled
usb Enabled

Cellular Interface Status

Interface Name Activation Status

N/A

RAM-6921

B82X37337570075

SN version 4 22

0D OH 20M 118

IP Address

192.168.2.72

192168 111.1
Uptime: IP Address
N/A N/A

Link Status
More Info

Down

Signal Strength

No service _gfff] A-125 RsSI
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6. First, click on the Network tab and go to Configuration under the Cellular Connection link.

in~  Network=  Services~  Aufomation-  Advanced~ [ESEHIE
Cellular Connection »  Configuration

Interfaces Status lar cOnﬁg
Firewall Provisioning

Tunneling

DNS Settings Config Status Provisioning

Static Routes

TCP Global Settings
Detected Modem: MC73xx

Detected Carrier:

Enable Interface: | Yes B e
APN: | vzwadmin (APN for context 3 is '3:vzwadmin')
Show Advanced Configuration: | No B

7. For ‘Enable Interface’ select Yes and enter the APN provided from the carrier of the SIM card.
8. From this point, if the card is activated, the Sixnet has all the information it needs for the
cellular connection. It may take 5-10 minutes to fully connect. On the Status->Summary page,
you will know it is complete when an IP address and uptime show up under the Cellular
Interface Status.
Cellular Interface Status
Interface Name Activation Status Connection Uptime IP Address Signal Strength

wwan0 Reg Home Enabled 0D OH OM 65 100.107.212.102 CDMA 1xRTT ..ll -96 RSSI

Every SMART DryKeep® system will have three alarms pre-configured at the factory:

A. RebootAlertl: Alarm sent via SMS and/or SCADA when AC power is provided to the
system at initial power-up and when there is a loss and subsequent restoration of power.
This alarm does not appear on the HMI screen.

B. CylinderSaturationAlarm: Alarm for when the DryKeep drying cylinders are saturated and
need to be regenerated.

C. LowOilFlowAlarm: Alarm when the system has detected an oil flow that is outside the
preset range that causes the system pump to shut down and close the solenoid safety
valves to isolate the system from the transformer.

To edit the mobile number you want those alarms to be sent to:
1. Under the web interface click the blue ‘Events’ button.
utomation ~ Advanced ~

Events

-]
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2.

For each of the alarms, click on the event and click the ‘Edit’ option beside them.

Status
= = 3 Clear
Event Name Condition Last Active Duration
Alarm
1 RebootAlert1 Active 01/09/2019 14:49:14 01:38:00 Auto
2 CylinderSaturationAlarm Inactive 01/09/2019 14:49:14 01:38:00 Auto
3 LowOQilFlowAlarm Inactive 01/09/2019 14:49:14 01:38.00 Auto
Update Siatus
Add Reboot Alert ‘Add Data Usage Alert
Configuration
Event Name Enable Data Source Details Event Type SP  Alarm Action Type Details
1 RebootAlert1 Yes I0DB Uptime_Days Absolute Low 1 SMS 9126607053 Edit
2 CylinderSaturationAlarm Yes I0DB 4:00004 Data Match 1 SMS 9126607053 =k
3 LowOilFlowAlarm Yes 10DB 4:00003 Data Match 1 SMS 9126607053 gy
Up
Down

o
This will load a popup to modify the event. Scroll through the options using the ‘Next’ button
until you get to a page that says ‘Recipient’. Type in your number with the X-XXX-XXX-XXXX
format. Hit ‘Finish’ when done.

Edit Event Configuration

Action Type = Send SMS Message B -]
Recipient | 1-912-247-7772 (-]
Message Format = Custom B L]

Custom Active Message  DryKeep urgent alert. Frame #1 @ Required

Custom Inactive Message -]
Edge Triggering  Rising Only B -]
Level Triggering  No B L]

If the Red Lion Sixnet Cellular RTU has been successfully connected via cellular, the events will
be ready to send out texts when an alarm status is detected.

To add additional alarm recipients, select the alarm in the configuration chart (it will highlight it
in blue as shown above) and click copy. This will make a copy of original recipient’s alarm event.
You can then go in and change the recipient number as explained above for the second recipient
to be added. You can edit or delete recipients by highlighting the alarm event and using the
“Edit” and “Delete” buttons on the configuration screen.
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ON-SITE LOGGED DATA RETRIEVAL VIA RJ45 ETHERNET PANEL INTERFACE CONNECTOR

All SMART DryKeep® systems log the following information:

1) System cycle status changes (Always Active, Active, Active*, Bypass*, Bypass)

2) All alarm events

3) Inlet and outlet sensor PPM of moisture in the oil (Live value twice per day and 24-hour average)
4) Inlet oil temperature (Live value twice per day and 24-hour average)

5) Estimated percent moisture in paper (Live value twice per day and 24-hour average)

6) Moisture removed per hour

7) Total moisture removed

The live value of the inlet PPM, inlet temperature, outlet PPM, and estimated percent moisture in the
paper are logged twice per day at 6am and 6pm. All 4 values are also logged on a daily average.

Three trend analysis graphs are also available under the Trends screen:

1) Live values of the inlet PPM, outlet PPM, inlet oil temperature,
2) Live and average estimated percent moisture in paper,
3) Total moisture removed.

®
DI’yKeep SMART Trends 10:38:19 AM PPM & Temperature Trend

Estimated Percent
Moisture In Paper
Trend

PPM & Temperature
Trend

Moisture Removed

Settings Trends

1/10/2019

Estimated % Moisture In Paper Trend S Hourly Moisture Removed Trend oL

Alarm Test /
Set
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All logged data can easily be downloaded to a laptop in .CSV format through the RJ45 Ethernet Panel
Interface Connector mounted on the outside of the enclosure. To download the data:

1) Using a CAT-5 Ethernet cable, connect the laptop to the SMART DryKeep® system through the
RJ45 Ethernet Panel Interface Connector mounted on the outside of the enclosure.

2) To access the SMART DryKeep® network your computer will need an assigned IP address on the
network. To do this, access your internet settings. In Windows 7 there will be anicon in the
bottom right hand side of the screen. Other operating systems will have something similar.

» Control Panel » All Controd Panel lterns » Hetwerk and Sharing Center

Contrel Panel M i j i i i
TN LA L View your basic network information and set up connections
Change adaptes settings. 'k * 0 et
Change sdvanced sharing SHANE.BE Hetwodk Internet
e
e {This computes)

Wiew yous sctive netwotks

:b Hetwork HomeGrouge  Awailible 16 jon
k. Home network i
Connections: § Local area Cornect

Change yous networkng seftings
s et up & new conaection o netwerk

™ St i a wireless, Brosdhand, disi-up, ad hec, or VPN connection: o et 1p 2 Fouter o access point.

Connect to a network
Connect o reconnect 1o 4 wareless, wired, dial-up, or VPN netwark connection.

Chaee hamegreup and thanrs «
Access files and printers Iocated on othes netwerk computess, of thange tharing setings. — —
Currently connected to:

= Tecubleshot preblems
" Disgrose and repair network problems, ee et troubleshaoting infcemation.
'l* Network
. Internet access

Homelroup

Internet Optrans.
Windows Firewall Open Network and Sharing Center

Direct wired connections will show up under “Local Area Connection” in the Network and Sharing Center
(Windows 7). Click the link to go to the page below.

- _ _
1 Local Area Connection M gl | Local Area Connection smul 183 |[0 Local Area Connection hnperﬁa‘ -
Networking | Sharing General Networking | Sharing

Connect using

Connect using: Connection
%" Broadcom Netireme Gigabit Ethemet IPy4 Connectivity: Internet ¥ Broadcom Netireme Gigabit Ethsmet
IPv6 Connectivity: No Internet access
Media State: Enabled ;
This connection uses the following items ourat 25 doye D5:15:06 This connection uses the following items
uration: ays 05:15:
Client for Microsoft Networks - coeed: 100.0 Mbps - PROFINET I0 protocol (DCP/LLDF) B
B} AVG network fiter diiver B pesd: ot - SIMATIC Industrial Ethemet (150)
=1\ ware Bridge Protocol = -+ PROFINET IO RT-Protacol V2.3
=) Q05 Packet Scheduler -3 Intemet Protocol Version 6 (TCP/IPv6)
Y Irtemet Protocol Version 4 (TCP/IPv4) H

3= File and Printer Sharing for Microsoft Networks

~& PROFINET IO protocal (DCP/LLDF) ~a- Link-Layer Topology Discovery Mapper I/0 Driver

<& SIMATIC Industrial Ethemet (1S0) - Activity -2 Link-Layer Topology Discovery Respander -
< i v - < i ] >
Sent — &;! —  Received
[ msal. ][ uninsal ][ Poperies - Ingtall.. Uninstall
Description Bytes: 4,810,290,565 | 44,543,959,208 Description
Alows your computer to access resources on a Microsoft Transmission Control Protocol/Intemet Protocol. The defauit
networ wide area network protocol that provides communication
[ @Pmperﬁes ] [ @Disable ] [ Diagnose. ] across diverse interconnacted networks

—

When on the “Local Area Network Status” page, click “Properties” at the bottom left. The window from
above in the 2" and 3™ figures will pop-up. Scroll to “Internet Protocol Version 4 (TCP/IPv4)” and click

on the “Properties” button.
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This will open the page to configure an IP address. By default, it is typically set to “Obtain an IP address
automatically”. For this, we will need to select “Use the following IP address” instead.

Internet Protocol Version 4 (TCP/IPv4) Properties *
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(®) Use the following IP address:

IP address: 192 .168 . 2 .123

Subnet mask: 255.255.255. 0
Default gateway: . . .

Copy the settings from above. IP address: 192.168.2.123. Subnet Mask: 255.255.255.0. Default gateway
can be left blank.

Pressing “OK” at the bottom of the window will assign an IP address on the SMART DryKeep® network.

3) Once connected from Steps 1 and 2 above, open up a web browser and type in the following
into the address bar: http://192.168.2.71.

If connected correctly, the web page below will load.

‘E— ” T e i

w"m moweb Start Page

1T & tminasienn AB O+ RO =

Miniweb Start Page Inst mpaste 1407 37 091 5015
Welcome on HMI_Panel

Device Status of HMI_Panel

1| The runtime is aaing

TET00 Comtort
¥12.00.01,09_03,01

204

2842017

HMI_Fansl

OpendSi 10.1) 15 0 2014

then the devdcaname contsing an underacone | _ | some brawasrs frave a bug Bl makes iLimpossibe to log in.
Hone peasicin sokfion may be to use T P addrnss ofthe dedce instrad of the nama. of i3 Use another browser

Login using the login field in the top left of the web page. Username is “Administrator” and password is
“admin”.
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Once logged in, navigate to the “File Browser” link from the left sidebar. All logs will be stored on the
“Storage Card SD”. Click on “Datalogs” to see the logs available for download.

Welcome Administrator H
You s b File Browser

Logout

File Browser of HMI_Panel

Name
__ 1 WWW-Root
1 Temp
__| Storage Card

__| Storage Card SD
__| Storage Card USB

» File Browser

Welcome Administrator =
You are logged in. File Browser

Logout

[S] Back to previous page

/StorageCardSD
Name Size Attributes Write Time Delete
= S Wed Dec 31 19:00:00 1969
@ Iniet PPMO.csv 217 K -—-A-- Thu Oct 26 17:30:40 2017 ’IE'
E Outlet PPMO0.csv 217 K ——-A-- Thu Oct 26 17:30:40 2017 @f
E Inlet Oil TempO.csv 206 K -—--A-- Thu Oct 26 17:30:40 2017 ’@'
Y Flo Browsar El Estimated Percent Moisture0.csv 2716 -—A-- Wed Feb 01 08:05:20 2017 ‘&
[ | SmartServer - Wed May 04 13:07:56 2016 ‘@j
[ | Logs___ e Tue Nov 28 22:35:12 2017 5&]
= Datalogs % = e Tue Nov 28 22:35:18 2017 ’IE'




All logs are in .CSV format and can be downloaded to your computer and opened directly in Excel without
conversion. Adjust column widths as required to see data completely. Change the number format in columns B
and C on the MoistureData.csv file to “Number” to change from scientific values to numbers and increase decimal
places as desired.

Welcome Administrator H
el File Browser

Logout

[3] Back to previous page

/StorageCardSD/Datalogs

Name Size Attributes Write Time Delete
| R —— Wed Dec 31 19:00:00 1969
] CycleData.csv 5783 -—A-- Wed Jan 09 18:15:44 2019 &y
g AlarmData.csv =~ 994  —A- Wed Jan 09 11:50:48 2019 gy
DrykeepData.csv 386 K -—-A-- Thu Jan 10 09:53:00 2019 &g
» File Browser MoistureData.csv 4515 ----A-- Thu Jan 10 09:08:00 2019 ‘&

AlarmData - Excal

CycloData - Excel

File Home Insert Draw  Page Layout Formulas ~ Data  Review  View  Help  ACR File Home Insert Draw  Page Layout Formulas  Data  Review  View  Help  ACR
e s s el ikt
[ & Calibri 11 - A A | =2 P- BDWrep Text General W & Calibri -1 - AN === B BWiep Test General

Pote ¢ B I U-E- & A Z=EZ EE BMegeacens - §-% 9 WP Poe ¢ B IU-[H- &-A Z=EE EE BMegeacener - $-% 9 WP

Clipbaard W Fant 9 Alignmant i Mumber Clipboard . Font 10 Alignmant = MNumber
F12 : i K10 : ke

A B C D E F G H I A B L 3] E
1 .ala‘la‘(4‘.4“.4‘0“.4“)“.4&(4"4“.400“.4‘.‘ L e Y was 4
5 Date/Timestamp  Alarm Type Alarm Status
3 DryKeep Cycle Log 6
4 7 1/9/2019 11:30 Low Oil Flow Detected Activated
5 |Date / Timestamp Cycle Status 8 | 1/9/2019 11:30 Low Oil Flow Detected Deactivated
6 1/9/2019 11:45 Active 9 1/9/2019 11:32 Cylinders Are Saturated Activated
7 1/9/2019 11:46 Active* 10 | 1/9/2019 11:32 Cylinders Are Saturated Deactivated
8 1/9/2018 11:46 Bypass 1" 1/9/2018 11:41 Cylinders Are Saturated Activated
a 1/9/2019 11:47 Bypass® 12 1/9/2019 11:41 Cylinders Are Saturated Deactivated
10 1/9/2019 11:47 Active 13| 1/9/2019 11:50 Low Oil Flow Detected Activated
11 1/9/2019 15:49 Active* 14 1/9/2019 11:50 Low Oil Flow Detected Deactivated
12 | 1/9/2019 15:49 Bypass 15 1/9,/2019 11:50 Cylinders Are Saturated Activated
13 1/9/2019 16:35 Bypass* 16 1/9/2018 11:50 Cylinders Are Saturated Deactivated
14 1/9/2019 16:35 Bypass 17
15 1/9/2019 16:35 Bypass* 18
16 1/9/2019 16:36 Active 19
17 1/9/2019 16:50 Always Active 20
18 1/9/2019 16:52 Active 21
19 1/9/2019 16:56 Active* 22
20| 1/9/2019 16:56 Bypas: i
= B P o
CycleData ) AlarmData )
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MoistureData - Read-Only

File Home Insert Draw Page Layout Formulas Data Review View Help ACROBAT

I:‘ﬁ|j L_'K Calibri i A A == = B~ 2B Wrap Text Custom -
A T O
Pafte = B I U- A EEE = 5 Merge & Center - $ -% 9 %% g
Clipboard o Font (4 Alignment ] Mumber n
A7 : fr || 1/9/2019 4:08:01 PM
A B = D E F

e T T e P T T

DryKeep Moisture Log

1
2
3
4
5 Date [ Timestamp Total Maoisture Removed (Litres) Moisture Removed Hourly (Litres)
(]
i
8

I_ 1/9/2019 16:08| 0.6009842000000000 0.0012817790000000
il 1/9/2019 17:08 0.6016500000000000 0.0007050930000000
9 | 1/9/2019 18:08 0.6017347000000000 0.0000447257300000
10 | 1/9/2019 19:08 0.6028320000000000 0.0020982480000000
Ll 1/9/2019 20:08 0.6078079000000000 0.0039749860000000
12 1/9/2019 21:08 0.6117829000000000 0.0039749860000000
13| 1/9/2019 22:08 0.6157579000000000 0.0039749860000000
4 | 1/9/2019 23:08 0.6197329000000000 0.0039749860000000
15| 1/10/2019 0:08 0.6237078000000000 0.0039743860000000
16 | 1/10/2019 1:08 0.6276828000000000 0.0025745860000000
17| 1/10/2019 2:08 0.6316578000000000 0.0039749860000000
18 | 1/10/2019 3:08 0.6356328000000000 0.0039749860000000
19 1/10/2019 4:08 0.6396077000000000 0.0039749860000000
20 1/10/2019 5:08 0.5435827000000000 0.0039749860000000
. B Y e Ta R R R ) amr ey Ll

MoistureData @

DrykeepData - Saved Ed Vance
File Home  Insert Draw Page Layout Formulas Data  Review  View Help ACROBAT £ Tell me what you want to do ¥t Share U3 Comn
Q;D n};' Calibri 1 - A A E= # 28 Wrap Text General - @] @ @ @ E " %? _.Q
e o | BT UE A | SEEIEE Bt - | § 2% 9 [94 | Sodonl Formatas CA | st Debto Formt | 5 Sorts Fnd&
Clipboard 1 Fant e alignment i Numiber 2 Styles Cells Editing
D14 z £ o35
A B C D E F G H I 1

B L

DryKeep Data Log

1
2
3
4
5 Date [ Timestamp Inlet PPM (Raw) Outlet PPM (Raw) Inlet Temp (Raw) Estimated Percent Moisture (Raw) Inlet PPM (Avg) Outlet PPM (Avg) Inlet Temp (Avg) Estimated Percent Moisture {Avg) Cycle Status
6
7
8

1/10/2019 9:22 30 5 35 5.05 27 5 35 4.668888 Active

1/10/2019 9:23 30 5 35 5.05 27 5 35 4.671103 Active
9 1/10/2019 9:24 30 it s 5.05 27 5 35 4.673294 Active
10 1/10/2019 9:25 30 5 35 5.05 27 5 35 4.675458 Active
11 1/10/2019 9:26 10 5 s 5.05 27 5 15 4.677598 Active
12 1/10/2019 9:27 30 5 s 5.05 27 5 £ 4.679715 Active
13 1/10/2019 9:28 30 5 s 5.05 27 5 5 4.681807 Active
14|  1/10/2019 9:29 30 5 35 5.05 27 5 a5 4.683875 Active
15 1/10/2019 9:30 a0 5 E 5.05 27 5 as 4.68592 Active
16 1/10/2019 9:31 15 5 35 3.44 27 5 35 4.687943 Active
17 1/10/2019 9:32 15 5 35 344 27 5 35 4681048 Active
18 1/10/2019 9:33 15 5 35 3.44 27 5 35 4.674229 Active
19 1/10/2019 9:24 15 5 35 3.44 27 5 35 4.667485 Active
20 1/10/2019 9:35 15 5 35 3.44 27 5 35 4.660814 Active
21 1/10/2019 9:36 15 5 35 3.44 26 5 35 4.654215 Active
22_ 1;10_}'2019 9:37 _ 15 5 35_ 3.44 26 <] 35 4.647686 Active

DrykeepData o) 4
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REMOTE MONITORING AND SYSTEM CONTROL VIA VPN

All SMART DryKeep® systems can be accessed remotely from a computer that has access to the Internet.
All that is required for the SMART DryKeep® system is a customer-supplied data SIM card with a static
(public) IP address installed in the Sixnet RTU. The client computer that will access the SMART DryKeep®
system remotely will require OpenVPN and the appropriate security certificate. Once the client
computer is connected to the Sixnet RTU through the VPN, you will gain access to the SMART DryKeep®
HMI for remote monitoring and control of the SMART DryKeep® system and will be able to download
the logged data to the accessing computer.

NOTE: By default, cellular carriers will provide a SIM card with a dynamic IP address. You must request a
publicly accessible IP address (static IP address) from your cellular carrier in order to access the SMART
DryKeep® system.

NOTE: For cyber-security purposes, only a single port will be opened up for communication. Double
authentication is required between two security certificate keys that reside on the accessing computer
and on the Sixnet RTU.

DOWNLOADING AND CONFIGURING OPENVPN ON THE CLIENT COMPUTER:

The OpenVPN program can be downloaded onto any computer for free from the OpenVPN website. You
can use the following link to select the appropriate installer for your operating system:

https://openvpn.net/index.php/open-source/downloads.html

Extract the files to a Program Files directory.
Next use the following link to download the client ZIP folder from the DryKeep website:

https://www.drykeep.com/wp-content/uploads/config.zip

Navigate to zip folder on your computer and extract the files. Select all of the files inside the folder
where they are extracted to and copy and paste them into the OpenVPN/config folder on your
computer.

~

Name Type Compressed size Password pr...  Size Ratio
al ca 1KB No 2KB 42%
gl client2 y 3KB No 4KB 49%

.| dient2.key KEY File 1KB No 1KB 22%

—| README Text Document 1KB No 1KB 34%

{1} Sixnet - Location OpenVPN Config File 2KB No 4KB 56%
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https://openvpn.net/index.php/open-source/downloads.html
https://www.drykeep.com/wp-content/uploads/config.zip

Organize = A Open Include in library = Share with + Mew folder = - 0 @
% OneDrive “ Name ’ Date modified  #
B WnCusuIL uneunive B ENLD 2T FIVI
Bl Desktop 1. Microsoft NET 9/3/2015 3:46 PM
4 Libraries . Mozilla Firefox 6,/21/2016 11:08 AP
@ Dacuments . Mozilla Maintenance Service 6/21/2016 11:09 AP
& Music 1. Mezilla Thunderbird 6/8/2016 3:34 PM
(=] Pictures L. MSBuild 7/14/20091:32 AM
B videos 1 MSSOAP 11/10/2015 3:23 PN
#& Homegroup L MSXML4.0 2/4/2016 3:00 AM
A chane |\ Netepad++ 8/24/2015 5:17 PM
18 Computer . OPC Foundation 11/10/2015 5:02 PN
ﬁ Local Disk (C:) . OpenVPN 6,/22/201611:01 AP
4 DVD Drive (D) & Raptr Date created: 6/22/2016 1LOL AM
59 Server - 1 Silver Lake (WWS16-1) (Z:) I Red Lion Contr ?ZE 4.§3bMB - | .
€l Netwark | || Reference Asse Fﬁes:eirCSIDnl,nlr.lr:;jnnstlaglrl oc, easy-rsa, log, sample-confi

BB rantenl Danal

OpenVPN Date modified: 6/22/2016 11:01 AM
{ D File folder

Once the files are placed in the Program Files folder, navigate into the folder and to OpenVPN/config
and open the file Sixnet — Location OpenVPN Config Flie with Notepad or a similar text editing utility.

22 % the firewall for the TUN/TLAF interface.
23 sdev tap

24 dev tun

25

26 # Windows needs the TAP-Win32 adapter name
27 % from the MNetwork Connections panel

28 # if vou have more than one. ©On XF 5F2,
28 % vou may need to di=zable the firewall

30 # for the TAP adapter.

31 rdev-node MyTap

33 ¥ Lre we connecting to a TCP or

Z4 # UDP sexver? Use the same setting as
35 # on the =erver.

36 proto tcp

37 sproto udp

32 # The hostname,/IF and port of the server.
40 # You can have multiple remote entries
41 $# to load balance between the Servers.

42 remote 192.168.0.1 1154

43 sremote my-server—-Z2 1194

45 # Choose a random host from the remote
48 # li=st for load-balancing. Otherwise

The only modification that needs to be made is changing the line:
remote 192.168.0.1 1194

To:

remote XXX XXX.XXX.XXX 1194 where the XXX.XXX.XXX.XXX needs to be changed the public static IP

address assigned by the cellular carrier.



Save changes to finalize settings. Some operating system versions will not allow you to save the file in
the OpenVPN/config folder. You may have to save it to your desktop first and then copy and paste it
into your OpenVPN/config. Make sure once it is placed in the OpenVPN/config folder that it shows up
as a OpenVPN Config File (.ovpn)

The file name ‘Sixnet — Location’ can also be renamed to a more detailed reference name for
clarity/convenience. This is especially useful if you will be remoting into several DryKeep units as you

can name the .opvn file for each connection after each transformer or substation or other reference you

choose.

FUTURE EXPANSION

The OpenVPN software can be used to access multiple SMART DryKeep systems. If another unit is
added in the future, all that is needed is to copy the before-mentioned ‘Sixnet — Location.ovpn’ (or

renamed) file, rename it to reference the new system, and change the IP address using Notepad or your

other text editor to the public IP address of the new unit as done in Step 1 above.

OPENVPN CONNECTION ON CLIENT COMPUTER
1. Open Software

The OpenVPN software can be started by navigating to and executing the Program
Files/OpenVPN/bin/openvpn-gui.exe. A shortcut to the file can be created for convenience. This will
start the program and an icon will appear on the bottom right taskbar.

Ed [ OpenVPN GUI

By right clicking the icon, a menu will pop-up. Click the ‘Connect’ option to open the VPN tunnel to the
Sixnet unit.
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i B
[ OpenVPN Connection (Sixnet - Location) MR T S M s o= e

Current State: Connecting

Wed Jun 22 14:02:17 2016 TCPv4_CLIENT link remote: [AF_INET]152.168.0.1:1154 -
Wed Jun 22 14:02:17 2016 MANAGEMENT: =5TATE: 1466618537 WAIT,.,

Wed Jun 22 14:02:17 2016 MANAGEMENT: =5TATE 1466618537 AUTH,

Wed Jun 22 14:02:17 2016 TLS: Initial packet from [AF_INET]152.168.0.1:1154, sid=47175b15b892c 238
Wed Jun 22 14:02:17 2016 VERIFY OK: depth=1, C=U5, ST=GA, L=Rincon, O=5ilver Lake, OU=IT, CN=R
Wed Jun 22 14:02:17 2016 Validating cetfficate key usage

Wed Jun 22 14:02:17 2016 ++ Certfficate has key usage 00a0, expects 00a0

Wed Jun 22 14:02:17 2016 VERIFY KU OK

Wed Jun 22 14:02:17 2016 Validating certificate extended key usage —
Wed Jun 22 14:02:17 2016 ++ Cenfficate has EKU {str) TLS Web Server Authentication, expects TLS Web
Wed Jun 22 14:02:17 2016 VERIFY EKU OK

Wed Jun 22 14:02:17 2016 VERIFY OK: depth=0, C=U5, ST=GA, L=Rincon, O=5ilver Lakes, OU=RAM Se
Wed Jun 22 14:02:18 2016 Data Channel Encrypt: Cipher "BF-CBC initialized with 128 bit ey

Wed Jun 22 14:02:18 2016 Data Channel Encrypt: Using 160 bit message hash "SHA1" for HMAC authentic
Wed Jun 22 14.02:18 2016 Data Channel Decrypt: Cipher "BF-CBC intizlized with 128 bit key

Wed Jun 22 14:02:18 2016 Data Channel Decrypt: Using 160 bit message hash "SHA1" for HMAC authentic
Wed Jun 22 14:02:18 2016 Control Channel: TLSv1.2, cipher TLSv1./55Lv3 DHE-RSA-AES256-GCM-5HA
Wed Jun 22 14:02:18 2016 [RAM Server] Peer Connection Initiated with [AF_INET]192.168.0.1:1154 | &

m

1| 1] | 3

[ Disconnect ] [ Reconnect ]

e

A window will load showing the connection status. When successful it will display as ‘Connected’ and
close the window, showing the notification below.

i} Sixnet - Location is now connected.
Assigned IP: 10.8.0.6

The VPN tunnel to the Sixnet is now open and the SMART DryKeep® HMI can be accessed.

ACCESSING THE SMART DRYEEP® HMI REMOTELY VIA OPENVPN

Once connected via OpenVPN, the HMI can be accessed through the client computer’s web browser at
http://192.168.2.71 .

Note: Java is required to run this remote application. Google Chrome does not support Java. You
must use a web browser that supports Java such as Internet Explorer or Firefox.

The default login will be:
User: Administrator

Pass: admin
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http://192.168.2.71/

SIEMENS

SIMATIC HMI Miniweb on HMI_Panel

Welcome Pudmir!ish'atnt Miniweb start Page
You are logged in.
Logout
Welcome on HMI_Panel
FREmotECONOl | poyice Status of HMI_Panel
The runtime is stopped
» Control Functions
'System General Device Information
Diagnostics Device Type TP1200 Comfort
Image version V13.00.01.06_03.01
P EETEE Bootloader version 1.10
Bootloader release date 2222012
Device Hame HMI_Panel
SSLEAY_VERSION Open35SL1.01j15 0ct 2014

Select the ‘Remote Control’ link on the left navigation pane.

SIMATIC HMI Miniweb on HMI_Panel

Remote Control

Remote Maintenance over the Internet Explorer
Internet Explorer V6.0 SP1 or higher is required for remote maintenance. For further information, refer to the service downloads.

Start Sm@rtClient

On the next page, click the link to Start Sm@rtClient. This will redirect to a page where the HMI can be
controlled and monitored. Java is required to run this application. Modern browsers will prompt the
user to the correct download if they do not have it installed.

/Siemens Sm@rtClient Desktop ... ‘\"'.\h+
< i 192.168.2.71:5800
| Options | | Record | | |
VNC Authentication

Password: | OK

After being redirected, a password is needed to log in to Sm@rtserver. The password is ‘drykeep’. After
submitting the password, the HMI view will display as below. Anything that could be done locally at the
HMlI is available to monitor or control through this application.
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1/9/2019

Dryl-(eep® SMART System Overview e

Outgoing PPM
Current System Status:

000 | ~>

Qil Temp Out

== S S
puno: [ ] e

Paper Moisture Level:

[ b T Ghl T

Confrol Functions: A [l | +33 °C|

Alarm Pump i ¢
Reset Stop Incoming PPM

ACCESSING THE SMART DRYKEEP® HMI REMOTELY VIA WIRELESS (WLAN) CONNECTION

This SMART DryKeep unit comes with a WLAN access point, client with two internal antennas (MIMO)
WLAN 802.11 3, b, g, n, frequency: 2.4 GHz, 5 GHz for LAN, web, http/https. The SSID is DryKeep. The
password is Drykeepl. Once connected wirelessly to the DryKeep network, the HMI can be accessed
through the client computer’s web browser at http://192.168.2.71 by following the same procedures as
outlined above in the ON-SITE LOGGED DATA RETRIEVAL section.
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We reserve the right to make changes to any described details and technical data contained herein.

Continuous product enhancement by DryKeep® and local conditions may result in deviations from this
standard product installation.



1.

2.

3.

4.

Procedure to Reset HMI Password for DryKeep SMART VPN Remote access

The Smart DryKeep system will need to be powered down and restarted to access the
Start Center Screen on the HMI. This can be done via circuit breaker CB129 behind the
deadfront panel, or if access behind the deadfront panel is restricted/unauthorized, buy
using the main power button on the side of the controller enclosure.

While the HMI is booting up, a Start Center Screen will appear with a settings tab.
Click This Settings Tab.

Start Center

z Transfer

This Tab will lead to the setting for the HMI. Once in the settings, double click on the
“WiInCC Internet Settings”.

WinCC
Intern...

Next, click on the Remote Tab, and then press the Change Settings Button. (Note: The
Start Automatically after Booting box should have a check.)

WInCC Intemet Settings

Change s=ttings of the
Sm@rtServer

BEEE <o o snosen

|: Start automatically after booting

[ ] Clese with Runtine
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5. This will bring up the Sm@rtServer Setting Screen. From this screen, click on the

Server Tab.

sm@riServer: Default Local Syste... 0K X

) Pt:ullingl Display | Q.leryl Admiristration |

Incoming cornections
|| Accept socket connections
[ Enervot communication

Password 12 [mewess [ ] view enly
Password 2: Im View only

[w#] Enable network padkets queling
EI Mo local input during dert cescions

Cisplay or port
rumbers to use

@) Auto
oL
{main’)
Ports  |5200
HTTF)

6. Under the Server Tab, there will be a place to enter a Password 1 and a Password 2.

7. Enter secure passwords for access to the operator’s panel. The view only box should be
checked if the user is only monitoring the operator panel with the password. These
passwords will be used to grant access from remote locations.

8. Click the Apply Button, then the OK Button.

9. When the Ok Button is pressed you will be then prompted to restart the remote server
automatically. Click the Yes Button.

10. Close all screens until you reach the Start Center Screen. Click the Start Tab to

proceed to the operator panel.

Start Center

O settings
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Procedure to Adjust Time Zone, Date and Time

If you need to adjust the Time Zone, Date or Time on the SMART system, follow the following
procedure:

1) Got the Settings screen and touch the Exit Runtime Button

DryKeep® 1/9/2019

5:03:36 PM

Total Runtime: SMART Settings

7 Days, 12 Hours

Current Runtime: Transformer Type: Temperature
0 Days, 1 Hours Units:

Cylinder Regen Runtime: DryKeep .

7 Days, 11 Hours Setup
Reset

Fahrenheit

Exit Runtime

Lifetime Moisture Removed:
0.601690 Liters Next Cyde

Reset

2) When the 4-button screen shown below appears, select “Settings”.

e (

E =

My secure mode
Computer

v .

Recycle Bin TaskBar

n% % Start Center V13.0.1.9

Excel Viewer Word
Viewer
-
Vin | - Transfer
2

Internet .
Start
Explorer | o

=
Es,
g
JETCET PDF

[ settings
A Taskbar

n'.}

Media Player

Start Center V13.0.1.9 ' Ag@-LL 10119 AM
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3) Alist of icons will appear in the window of the HMI (figure below). Double click the option ‘Date

/ Time'.
Fle View
= D & @ =
= = P =
! Date/Time InputPanel  Internst Keyboard Mouse  Network and Network ID oP
Options Dial-up Co...
G o 3 T
Printer PROFINET Regional ScreenSaver  Service & System Transfer UPs Volume &
Settings Commissio. .. Sounds
WinCC
Intem...

A menu will pop up where the local time zone can be selected using the drop-down menu

a0 .
E B O = P o= O @ |
Certificates Date

—}
[)Lspla*,r InputPanel  Internet Keyboard Mouse  Metwork and Network ID
Options

op

Dial-up Co... .
B s = 5 @G 9L g W
Password i

Printer H

] ] PS Volume &
Date/Time Properties 0K >< Sounds
Date/Time |
WinCC Current Time
IrETae. . ot [10:23:24 am

2 8112, 2 .3 % .5 Time Zone

b 7 8 91 Ell 12 . :

o 14 16 165 18 1o |(GMT-05:00) Eastern Time (US & Canada) Rl
20 21 22 23 24 25 26 [ |Daylight savings time currently in effect

27 28 29 30 31 1 2 I

3456 7 8 9

2 F =] 2
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Within the same menu, the time and date can also be set. To select a date, press the corresponding day,
month, and year from the calendar. The arrows on either side of the calendar allow for scrolling through
the months. For the time, it can be selected in the same menu under ‘Current Time’. Selecting the touch
screen over the area that needs to change (Ex: Hour, Minutes, AM/PM, etc) will allow use of the up and

down arrow keys to modify the values until the correct time is reached.

You must select both “Apply” on the bottom right corner of the menu and then “OK” at the top before

hitting the “X” to close the menu for the changes to take effect

Em!ﬁ@%%)%

_____ e
Certificates Display InputPanel  Internet Keyboard Mouse
Options Dial-up Co...
e ' By @ L}
D s i T8
Password Printer H
Datef/Time Properties oK

Date/Time |

= =

Network and Network ID

WinCC - Current Time

Intern... |1n:23:24 AM -
3031 1 2 3 4 5  TimeZone
8 7 8 9§11 12

13 14 15 16 17 -18-19
20 21 22 23 24 25 20
27 28 29 30 31 1 2

3 4 5 6 7 8 95

|:| Daylight savings time currently in effs

[(GMT-05:00) Eastem Time (US & Canads) Rl

oP

Volume &
Sounds

Once you exit the Date/Time Properties menu by selecting X at the top right, you will be returned to the

icon screen. Select the X at the top right.

Fle View

E @ O = 9 =

22 Date/Time Display InputPanel  Internet Keyboard
Options

é Iy

# ) B [

PROFINET Regional ScreenSaver  Service &
Settings ‘Commissio...

5 @ 3

Mouse  Network and Network ID

Dial-up Co...

System

=
LB

Transfer

ups

Password

o

WinCC
Intern...

Printer

)

oF

Volume &
Sounds

G0
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When the 4-button screen shown below appears, select “Start”, allow the SMART DryKeep system to
cycle through the startup connections, and select “Main” to go back to the main SMART screen.

g it

E E=

My secure mode
Computer

s

Recydle Bin

u@ L@ Start Center V13.0.1.9

Excel Viewer Ward
Vi r
-
e P Transfer
2|

Internet :
Explarer | ° St

&% [ settings

JETCET PDF
n Taskbar

Media Player

#75tart || Start center v13.0.1.9 2@ 0308w ]2
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DRYKEEP SATURATED CYLINDER AND ADSORBENT MATERIAL REPLACEMENT PROCEDURE

Personal Protective Equipment: Chemical-type googles or face shield is recommended for transformer oil. Googles, cotton gloves, and work
clothing sufficient to prevent skin contact is recommended for beads. Refer to bead and oil MSDS for complete details.

PURPOSE

To provide a controlled method for the replacement and regeneration of the cylinders of all SMART

DryKeep® systems.

SCOPE

This instruction is applicable to all SMART DryKeep® systems.

METHOD

Once the cylinders have been saturated with moisture they need to be replaced with new or regenerated

cylinders. The following procedure details how to replace and regenerate saturated cylinders on all

SMART DryKeep® systems.

Reference Figure 1 for system layout. Although not shown, the procedure for the single cylinder model

SMART RT-3 is the same, just with one cylinder.

DryKeep” System Components

De-aerator valve
Air bleeder hose
De-aerator tank
Oil Flow Meter

Outlet solenoid safety isolation
valve

Manual outlet valve

Outgoing moisture in oil/oil
temperalure sensor

0il Sampling Port

1-micron particle filter

Quick couplers

Drying eylinders

LED status indicating light stack
RTU cellular antenna

WLAN access point

SMART system display and HMI

SMART system RJ45 Ethernet
interface

Overdry prevention bypass valve

Incoming meisture in oil/oil
temperature sansor

0il Sampling Port
Pump/Motor
Inlet Solenoid Safety Isolation Valve

Manual Inlet Valve

Figure 1: DryKeep® system layout
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DRYKEEP SATURATED CYLINDER REPLACEMENT PROCEDURE

DryKeep® saturated cylinders can be removed while the transformer remains under load and energized.
All SMART DryKeep® systems will alarm when the cylinder(s) are saturated. Locally the amber stack
light will illuminate to indicate cylinder saturation. The alarm will be displayed on the system HMI
display screen. Remotely, the saturated cylinder alarm is sent through the user’s SCADA system (if
applicable) and via SMS to appropriate personnel (if applicable).

L _BWA
Oil Temp Out

oo [ e

Paper Moisture Level: Estimated

o wgh oistr
Oil Temp In Moisture
Control Functions: o | | = | +35 OC| 2.780 %

Alarm Pump
Reset Stop

1) Pressthe “Pump Stop” button under the Control Functions on the main HMI
screen to turn the DryKeep® pump off. This action will close the incoming and
outgoing safety solenoid valves.

Note: Visual indication that the pump is off is shown by the absence of the
green in the piping and cylinders on the Main Screen. The Pump Stop button
will change to green and will show Pump Start as well. (See next page)
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DI‘VKGEﬁ SMART System Overview

4/11/201

Current System Status:

X X

-
Paper Moisture Level: Estimated
Paper

[ sale ] Moisture

Control Functions:

Alarm
Reset

| -r'«u-_ :
o C

2)

3)

4)

5)

6)

7)

Close the manual inlet valve at the bottom of the DryKeep® system.
Close the manual outlet valve at the top of the DryKeep® system.

Starting from the left-hand cylinder and working towards the right-hand
cylinder manually unscrew the two sets of male/female quick couplers of each
cylinder.

Disengage the quick couplers by pulling apart in the sequence below:

1st - bottom of left-hand cylinder.

2nd - top of left-hand cylinder.

3rd - bottom of the center cylinder.

4th - top of center cylinder.

5th - bottom of right-hand cylinder.

6th - top of the right-hand cylinder.

The quick couplers are self-sealing on removal. Any of the cylinders can now be
removed from the frame by removing the 9/16” hex bolts on the top and bottom
clamps on each cylinder. Two persons are required. Use the two handles on each
cylinder. Be careful, as each saturated cylinder can weigh over 90 Ibs (40 kgs).

Position and secure the replacement cylinder(s) onto the frame by using the lifting
handles and clamps.

Replace the pipes/hoses by engaging the quick couplers and manually tighten the
couplers.

The system is now ready to be re-commissioned. The recommissioning procedure
follows below.
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RECOMMISSIONING:

1) Check to ensure that the quick couplers on the top and bottom of each cylinder
are fully tightened. Hand-tighten only. Do not use wrenches.

2) Referto Figure 1. Ensure that the DryKeep® manual outlet valve is closed.

3) Openthe manualinlet valve of the DryKeep® system. The inlet and outlet solenoid
safety valves will remain closed until the pump is powered on as explained
below.

4) Push the Settings tab on the Main HMI display screen. Under Cylinder Regen
Runtime, push Reset to restart the cylinder runtime

1/9/2019

®
DryKeep 5:03:36 PM

Total Runtime: SMART Settings

7 Days, 12 Hours

Current Runtime: Transformer Type: Temperature
0 Days, 1 Hours Units:

Cylinder Regen Runtime: DryKeep Celsus
7 Days, 11 Hours Setup —

Reset
Exit Runtime

Lifetime Moisture Removed:
0.601690 Liters Next Cycle

Reset
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5)

DryKeep®

Push the Main tab at the bottom of the Settings screen to return to the
Main screen. Under the Control Functions, push the Alarm Reset button.
This will clear the alarm, open the incoming and outgoing solenoid safety
valves, and re-start the system pump.

SMART System Overview
Outgoing PPM

Current System Status:

Oil Temp Out

pure: [ RG] e

Paper Moisture Level:

L e oistr
Oil Temp In Moisture
Control Functions: = | X | : | +33 OC| 4.822 %

Alarm Pump
Reset Stop

6)

7)

8)

9)

Refer to Figure 1. Now that the pump is running, slowly open the bleed valve on
the de-aerator tank. It is recommended that the installer have a vessel on hand
to capture any oil that may come out of the bleed valve tube while it is open.
Ensure that all the trapped air in the system escapes through the bleed valve tube
on the de-aerator tank.

1/9/2019
4:52:57 PM

Close the bleed valve on the de-aerator tank and slowly open the manual outlet valve of

the DryKeep® system.

Open the bleed valve again after about 15 minutes to remove any additional air
from the system that may have collected in the top of the de-aerator. Again, it is
recommended that the installer has a vessel on-hand to capture any oil that may
come out of the bleed valve tube while it is open.

Monitor the system closely for 20 minutes to check for oil leaks, oil flow, and for
any abnormalities. Once again, open the bleed valve on the de-aerator tank to
remove any remaining air. Close the bleed valve. The system is now ready and
running.
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DRYKEEP ADSORBENT MATERIAL REPLACEMENT PROCEDURE

STEP 1: Install saturated cylinder vertically onto a handling stand similar to the
DryKeep® USA regeneration workstation photos below.

View of top of DryKeep cylinder View of bottom of DryKeep
clamped to handling stand cylinder secured to handling
stand with two L-brackets

DryKeep USA
Cylinder Regeneration

Workstation

Step 2: Place an oil recovery pan with at least a 3-gallon capacity below the cylinder.

Step 3: Remove the bottom flange of the cylinder by removing the four 16-mm or five 3/8” bolts. Remove and discard
gasket(s). The oil should begin to flow out of the cylinder.

Step 4: Remove the dust cap on the top quick coupler.

Step 5: Insert a small screwdriver or a small rod into the top coupler and push down onto the ball bearing to allow air to

flow through the top opening. This will allow the oil to drain faster through the bottom of the cylinder.

Step 6: When the oil has fully drained, remove the oil pan and replace it with a second pan to capture the saturated
beads.
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Step 7: Depending on the cylinder design, remove the bottom strainer flange by

A) Unscrewing the two 6-mm countersunk screws,

B) Unscrewing the two Philips head countersunk screws, or

C) Unscrewing the threaded strainer flange with the spanner wrench
from the DryKeep® USA supplied regeneration kit.

The beads will pour out of the bottom of the cylinder after the strainer flange is removed.
Tap the sides of the cylinder to dislodge any remaining beads.

Step 8: Once all beads are removed, turn the entire cylinder upside down on the rack.

Step 9: Using a funnel, fill the cylinder with the new beads from the DryKeep® USA supplied

regeneration kit.

Step 10: Fill the cylinder with new transformer oil (not supplied), reinstall the strainer
flange, install new gasket(s) from the DryKeep® USA supplied regeneration kit, and
reinstall the top cylinder flange with the bolts removed in step 3. The cylinder flange
bolt torque for 16-mm bolts is 65 |b-ft or 88 nm. The cylinder flange bolt torque for 3/8”
bolts is 40 Ib-ft or 54 nm.

Waste Disposal

e Store the waste oil in a waste oil drum.
e Transfer the oily beads to a waste bead drum.
e Arrange with a waste removal company to collect and dispose.
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