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MONITORING BOILER OPERATION, DATA LOGGING

Monitoring boiler operation in order to improve system parameters may increase the efficiency of the process and bring financial
savings. Summary presentation of measurements facilitates the quick identification of the problem that generates losses in the
system. Using the DL2/DL7 data logger enables presentation of measured values and data logging. The modular construction of
the DL2/DL7 data logger and individual 1/O configuration enables connecting various types of sensors for measuring e.g.
temperature, pressure, flow, humidity or oxygen content in flue gases. 100 channels (DL7) or 30 channels (DL2), which can be
used as measurement channels or math channels are available to the user. Based on the displayed and recorded data, it is
possible to analyze the system operation and evaluate its efficiency.

The DL2/DL7 data logger has fully configurable math channels that compute formulas entered by the user. Math channels can
determine e.g. the percentage loss of a selected value or differences between values at the input/output of the boiler. Additional
device functions, i.e. e-mail notifications, backup (battery supply) and assigning alarms to relay outputs enable creating
a customized measuring system.

Advanced recording of process values with CRC control of archive files and use of alarm functions can be a confirmation of
measured values. Using the optional battery supply module (PS_BATT), device operation during power outage is possible and
archiving continuity is ensured.

The application of DL7 data logger in the system for monitoring boiler operation is described below.
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e Measuring inputs

The DL2/DL7 data logger reads data from sensors and assigns them to channels. Channel values are displayed on a color touch
screen. The device can archive process values in a 2 seconds interval.

Each channel can have two independent totalizers e.g. for flow counting. For pulse inputs, counters perform precise pulse
summation. Totalizers can operate in daily, weekly, monthly, resettable or unresettable mode.

The data logger has a modular structure and depending on the user's needs can be extended with additional 1/O modules, e.g.
IN6V(24V) module (for connecting analog 0/4-20 mA signals) or IN6RTD module (for connecting resistance sensors, e.g. Pt100).
The device enables reading values in the HART, Modbus TCP or Modbus RTU protocol. Up to 7 I/O modules can be installed in
the DL7 data logger. Up to 2 I/0 modules can be installed in the DL2 data logger.

e Math channels (additional functions)

Using math channels it is possible, for example, to determine the percentage loss of a selected value, to determine differences
between values at the input/output of the boiler or to present the process value assigned to the channel in another selected unit
(e.g. °C, K, %, hPa).

Math channels compute the formula entered by the user. Operations available for math channels: +, -, *, +, v, 2 3, ~. The value of
another channel can be used for calculations (the channel number must be preceded by the # sign).

e Alarms and controls

Each channel can have assigned two independent alarms regarding the process value. Two functions are available: alarm (latched
type) or control (non-latched type). Exceeding the indicated channel value (exceeding the alarm level) can cause alarm signaling
and/or a change of state at the assigned relay output. For each channel, it is possible to set two alarm levels (L & H, L & LL,
H & HH) and assign different relay outputs to them.

The DL2 data logger has 4 relay outputs. An additional module of 6 relay outputs (OUT6RL) can be installed in the DL2/DL7 data
logger.

To the relay outputs can be connected e.g. relays disconnecting the system or bulbs/bells alerting the staff.
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e Displaying data

Results are displayed on a 7" (DL7/DL7L) or 4" (DL2) color touch screen. Each channel is displayed as a single result window
(process value, minimum and maximum values of the channel and values of enabled totalizers). If alarms are enabled, then
a window informing about the status of all alarms is displayed.

Depending on the user's needs, it is possible to configure up to six 15-element summary tables (process values, minimum and
maximum values of channels, totalizer values) and up to six 6-element summary trends (only process values of channels). The
device enable viewing the trend of value changes up to 1 hour back.

Examples of DL7 device screens are presented below.

ma Channet 10 E 3 [ - Rees ma Resulls Tables E 3 [~ Bt ma Resulls Tables E 3 [~ Bt
Boiler (all} Temperatures
Pomp (supply) . = i : .
Pomp (supply) Water temp -toboiler  (Oxygen (flue gases) Water temp -difference  [Water temp -toboiler |&: Water temp -to boller
22.238m’/min T6.64°C 9.77% n 15.71°C T6.64°C 79.12°C
- [T1: Pamp supply) Water temp -from bailer |[Flue gas t. -from chimney . Water temp -from boiler [A: Water temp -from bolles
3 H 5916m’ 92.35°C 178.22°C 92.35°C 98.71°C
5 298.9 m?*/min :
6050 [£2: Pamp Isupply) Water temp -difference Flue gas temp -from PP
32 115.89 m* 408.62m* 15.71°C 152.41°C
N 22912 WW Water flaw K1 [Water pressure -to boiler Flue gas temp -to chimney . Flue gas t. -from chimney  [Flue gas temp from PP Air temp
v 18298 9.78t/h 0.341MPa 114.57°C . 178.22°C 152.41°C 48.76°C
RESET 17-02-21 15:03 \a: Water flow K1 [Press. diff. [Flue gases (pressure} [Fiue gas temp -to chimney |Air temp hall)
 EaT a2 @& 24.00th 321Pa 182.000Pa . 114.57°C 29.51°C
s Em 1103 s 1103 s Em 110321
ma o G O mMmA T EEGE (M A e G
- S e S owres1a0 45 HEAHR G el W I
130.0000 Water temp -to boiler 200,0000 Water temp -to bailer AL =
e e oweeczi 3 AR B HEREREEGES I8
7.5000 Water temp -from boiler 150.0000 Water temp -from bailer o
1
kL . Cha Is 41-60
TP | o3RRI AR 2000
Pomp supply) Nater
o e amessaroo 4 AR BB BERGAE EAES W
AL2
Flue =
ALl
ha s &
nsot0 Socoen aweessraoo 242 R IR Tl il
Oxygen (flue gase
wt , By : .
-240 -180 120 -60 5] Flue gas temp -to chimney -240 -180 120 -60 1 Air temp fhall
- s 114.57°C - . - 28.63°C Acknawledge alarms .

e E-mail notifications

Due to e-mail notifications it is possible to obtain information about too low/too high channel value without constantly viewing
the results. E-mail notifications with information on alarms state are sent after exceeding alarm threshold and after returning to
the normal value.

If the PS_BATT module is installed in the data logger, it is possible to send an e-mail notification about a power outage and
device operation from battery. To send this information, the module operating status must be assigned to the channel, the alarm
must be turned on and then the alarm threshold must be set. Operating status O means that the device is powered by batteries
connected to the PS_BATT module.

e Archiving and reading results

The device archives channel values, records exceeding alarm thresholds and records information on sending e-mail notifications
in accordance with entered settings. Archive files contain CRC control.

Archive files are created according to entered settings in daily, weekly or monthly mode (typically in monthly mode). Interval of
recording process values into the archive is configurable by the user (from every 2 seconds to every 24 hours). Interval of
recording should be suited to the measurement process. If the recording interval is too short, the large data volumes will make it
difficult to analyse the results. In the presented application, the typical recording interval is 1 min or 5 min.

Archive files can be downloaded from the device using a portable memory (USB key) or using an Ethernet cable and a web server.
Additional software on the PC enables visualization of archived data or current values (DL2-RP/DL2-RPplus,
DL7-RP/DL7-RPplus, mLog).

The user should remember to save files from the device periodically. The user must ensure secure archiving of saved files. The
correctness of the archiving process should be checked periodically.

e Data transfer

Channel values and totalizer values can be read using the Modbus TCP or Modbus RTU protocol. The data logger can be
connected to the SCADA master system.

The DL2/DL7 data logger can be extended with a 3 outputs OUT3 module (each output can work as an active current loop
source in the ranges: 0-20 mA, 4-20 mA, 0-24 mA or as an voltage source in the ranges: 0-5 V, 0-10 V). The DL2 device has one
4-20 mA analog output. Analog outputs enable retransmission of the process value of any channel (including the math channel).

e Battery power supply (backup) - PS_BATT module

The optional PS_BATT module enable device operation in the event of a power outage (from 1 to 20 hours, depending on the
configuration). The module operating parameters are assigned to subsequent virtual measurement inputs and can be archived.
The use of a battery module ensures archiving continuity in the event of a power outage.
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e Wall enclosure for DL2/DL7 data logger

It is possible to order the DL2/DL7 device in the DL2W KIT/DL7W KIT set containing the power supply and a housing with
a high degree of protection against water and hazardous parts (IP65). The set is dedicated for wall mounting.

A typical DL7W KIT set is presented below.

e |Information from the Manufacturer

All functions of the recorder are subject to modifications for the benefit of technical progress.

Manufacturer: METRONIC AKP Sp.' J.
31-426 Krakéw, ul. Zmujdzka 3
Tel.: (+48) 12 312 16 80
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