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ANNOTATION

The diploma project is carried out on the topic of automation of the control
system of a solid fuel water heating boiler in a gym. The system is designed for
automatic control of the water temperature at theebaiutlet by means of
automatic fuel supply, air supply control system and rarefaction control in the
combustion chamber. The boiler is also equipped with an automatic ash chamber
cleaning system.

During the work, all tasks were completed, namely:

Chapterl: Analysis of the existing system, performed analysis and benefits of the
facility. Acquaintance with similar systems and their varieties. The analysis and
comparison of existing systems was carried out.

Chapter 2: Selected measuring equipment, actuaaois controller with
expansion module. A metrological calculation of measuring channels and a
reliability calculation were made, during which it was found that the system is
reliable. Reliability calculations for SAR were made and an experiment was
conducte on a real object to find the acceleration curve and transfer function.
Chapter 3: The equipment is finally selected, after which all graphic diagrams are
developed: automation functional diagram, PTK structural diagram, basic
electrical diagram, generalew of the shield, assembly diagram of the shield,
and external connection diagram. Compiled equipment specification.

Chapter 4. The PLC functionality scheme in the Codesys software environment
was developed and the PLC model was selected, which wag thette its
counterparts for the automation of solid fuel boilers. A SCADA system
functionality program has been developed.

Chapter 5: In the chapter, simulation modeling of ATK was carried out using
Codesys, Matlab Simulink and Indusoft Web Studio programs

Chapter 6: The occupational health and safety section examines aspects during
system operation. The analysis showed that the system meets all labor safety
requirements. Safety measures have been established to ensure safe work for the
staff. All standard for fire safety and safety of electrical connections and
overloads have been observed.

Chapter 7: During the techrexonomic calculation, it was calculated that the
system is economically profitable and will pay for itself in 2 years.



Thus, it can be concluded that this system is economically beneficial, safe
and requires minimal human intervention in the process. Therefore, this solid fuel
boiler system can be automated.

Key words: solid fuel water heaty boiler, control system automation,
automatic regulation system, temperature, pressure, rarefaction. electric motor,
circulation pump, fan.
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Axanoro-uwdp oBui NEpETBOPHEAY ANA PETYNRTOPA N22
Uwhp 0-aHanoroBuid NEpETBOPHEAY ANA PEryNATOPa N22
Axanoro-uwdpoBui NEPETEOPIOBAY ANA PerynaTopa N23
Uwhp 0-asanoroeuid NepeTEOPOBAY ANA PerynaTopa N23
Aranoro-unhp 0BMA NEPETEODIOBAY [NA NEPETEOD €HHA CHIHANy Big AaT4Ka 5

0.776 KoediuighT Kp anA nepwaoro perynatopa

146 Koediuiest Ti AnA Nepworo perynatopa

0.0 KoediuiesT Ta AnA nepworo perynstopa
YCTaBka TEMNEPATYPH ANA NEPLIOTD PEFYAATOPAE
3Ha4erHA YCTaBkK TEMNEPATYPH Y PYH$HOMY pexiMi poboTn
Pyutaii pesn poboTh AnA neplioro perynatopa
Kronka sanycky cucTemm
KHOMKE SYyNikkM cHTEMK
3HaueHkn CUTHAny B A3T4Ka TeMNepaTypu 1a
BepxxA MEM3 CNpaLBakkA CHMHANIZaWT NEp SBMLLEHHA TEMNEDATY DK BOAM HA BIXOAI 3 KOTNa
HIDHHA MEXE SHAUEHKA CATHANY BIA A3TUKa TEMNEPATYpH 1a
BepXHA MEME SHAYSHHA CUrHaNY Bid A3T4HKa TEMNEPaTYpK 1a
MiHiManbHe ZHaYEHHA NOKAZHKKA 1aT4Ka TEMNepaTypw 13
MakcuManbHe 3Ha4erkA NoKasHuKa gaTdka TeMnepaTtypu 1a
Biepxra MEXE CUrHany y AKuil NEDETEOPIOE NEPETEO PIOBAY
Huoshg Mexa curtany y 9K NEpETBD PIOE NEPETEDPIOEAY
BED)(HR MERA SHAYEHHA 3 AKOro NEPETEOPIOE NEP ETEO PHOBAY
H¥DHA MEX SHA4EHHA 3 AKOTO NEDETBOPIOE NEPETEO DIOBEY
MaKkouManbHe SHa4EHEA NOKASHMKA A3T4Ka THCKY 23
MiHiManbHe 3Ha4eHHA NOKAZHMKA AaT4Ka THOKY 23
MoTouHe 3HAYEHHA 4aTykKa THCKY 23
HIDHA MEXa SHA4EHHA CTHANY BiA AaT<Ka THCky 2a
BepxxA MEMa SHa4EHHA CUrKany Bil AaTuka Thoky 23

YCTaEka THCKY ANA ApYTOro perynatopa
Pyukuii pexim AnA ApYToro perynaTopa
3Ha4EHHA THCKY B PY4HOMY PEXMMI MR ApYTroro perynaTopa
KoediuierT Kp ana apyroro perynatopa
Koediuienst Ti ana apyroro perynAtopa
Koediuiest Ta anA gpyroro perynatopa
10 MaKkckManbHe 3Ha4eHHA NOKASHKKE AaT4Ka PO3PIMMEHHA 32
[u] MiHiManbHe 3HaYEHHA NOKA3HKKa AaT4Ka POSPiM«eHHA 33
MoTo4He SHa4eHHA JaTHMKE POSpimerHa 3a
4 HimeHA M&Xa 3HaYEHHA CUrHamy Bifl AaT4Ka pO3pim«eHHn 3a
20 BepxHA MEXa SHIYEHHA CHrHamy Bi AaT4Ka pO3PIAMEHHA 3a
¥CTaBKa pO3PiMEeHHA AnA ApYroro perynaTopa
KoediuienT Kp anA TpeTboro perynAtopa
Koediuiest Ti anA TpeTboro perynAtopa
KoediuienT Ta AnA TpETbOro perynaTopa
3H34eHHA POSPIMEHHA ¥ PYYHOMY PEXMMI H3 TPETBOMY PErynATOpRI
PyuHmi pesmM TRETLOTO PETYNATOPA
CrpauoBakHA 4aT4ka HUHBOTO PiBHA B OYHKEpPI 3 NanueoM
CnpauroBarHa 4aTukKka BEPXHBOTO DIBHA B SyHKEp] 3 Zonok

200 BepxHA Mea SHa4eHHA TEMNEPATY DK Bid AaT4Ka TEMNepaTypK 53
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EL *$ VAR_INPUT MinValueSensorTemp5 REAL 1] HIDKHA MEXE SHAYEHKA TEMNEDATY DK BIA A3T4KA TEMNEPATYDH 53
€z “» VAR _INPUT SensorTemp5 REAL MoToukmiA Curkan gaT+ka TEMNepaTypk 5a
€3 b ] VAR _IMNPUT MinSigmalSensorTemp5 REAL 4 Hioscha MEXa SH34eHHR CHIHany Bia AaT4ka TeMnzpaTypm 5a
€4 » VAR _IMNPUT MaxSigmalSensorTemp5 REAL 20 BepxHA Mexa 3H3YSHHA CHrHany Bifl AaTYka TEMNepaTypn 5a
€s “» VAR _INPUT MaxTemp2 REAL 100 3H3uYeHHA TEMNEPATYPM, WO 03H3YAE CNANAXYBAHHA NaNWEE B WHEKOBIH kamepi
“ VAR _IMPUT PressureDropOnPumps BOQOL Curran nepenagy THCKY Ha UMpKY AL Hacoax
€7 ) VAR_INPUT Y_MIN_PID_1 REAL Hiokrs mexa pofoti perynatopa N2l
€ *$ VAR_INPUT ¥Y_MAX_PID_1 REAL Bepxka Mexa pofoTh pekynsTopa N21
€ “» VAR _INPUT ¥Y_MIN_PID_2 REAL Hioska Mexa poboTi perynATopa N22
7 *$ VAR_INPUT Y_MAX_PID_2 REAL BepxrA Mexa pofoTh perynsTopa N22
7L % vAR_INPUT Y_MIN_PID_3 REAL Hiokrs mexa pofoti perynatopa Ne3
73 % vap_INPUT Y_MAX_PID_3 REAL BepxkA Mexa pofoTH perynsTopa N23
73 » VAR _IMNPUT PT_TONG TIME T#2h Yac 3aTPUMKKN Mi% CNP3UI0BaHHAMK ENEKTPOMOTOPA, WO 04M3AE 30bHY KaMepy
T4 *$ VAR_INPUT PT_TOF6 TIME T#5m Yac BMMKAHHA MOTOPA, W0 O4MLLAE 30MbHY KaMEDY
75§ VAR_INPUT PT_TON1 TIME T#10s Yac 3aTPHMKR HACND UDEHEA CHrHanizauii 1
TE My yAR_INPUT PT_TON2 TIME T#10s Yac 3aTpHMiKK HACNPaLBaKHA curHanizauii 2
7 *p VAR_INPUT PT_TON3 TIME T#10s Yac 3aTPHUMKK HACNP 3LKEaHHA CHrHanizavii 3
7 “» VAR _INPUT PT_TON4 TIME T#10s Har 3aTPMMKK HACNP AUKBAaHHA CHrHANizauil 4
7 * VAR_INPUT PT_TONS TIME T#10s Hac aTpUMKH HACNP 3LOEBHHA CHrkanisauii 5
K@ VAR_OUTPUT AlarmLamp1 BOOL Curean anA CBiTNOBOI CMPHaNZaUiT Nep eBMLLERHA TEMNEPATYPH BOAK Ha BHXOA] 3 KOTNa
= K@ VAR _QUTPUT AlarmLamp2 BOOL CWran anA ceiTAOBOT CHrHANIZauii Nep SBMLLEHKR TEMNEPATYPH B WHEKOEIR KaMepi
K@ VAR_QUTPUT AlarmLamp3 BOCL CurHan anA CeiTNOBOI CHrHanizauii Npo Nepenas TCKIE Ha LMPKYNALIAHVX H3Co cax
K@ VAR _QUTPUT AlarmLamp4 BOOL Curtan ana ceiTnoBol curianizauii siacyTHocTi nanuea & OykKkepi 3 nanveoM
K@ VAR _QUTPUT AlarmLamp5 BOOL Cvrtan anA ceiTAOBOT cirianizaii nepenoetetoro Gyrkepa is sonoto
"$ vaR_OUTPUT OutSignall REAL Byxiarwi cUrian ynpaeniska 3 NEpWIOro PETYARTORE
K@ VAR _QUTPUT OQutSignal2 REAL ByxigHmuA CUrHan ynpaeniikA 3 Apyroro perynatopa
7 "% VAR_OUTPUT Qutsignal3 REAL Byiarwi cUrdan ynpaeniske 3 TRETeOrD PEMYNATOPA
"§ VAR_OUTPUT OutSignalForM1 BOOL BuxigHuil curian Ka gozein poSoti moTopa M1
"$ vAR_OUTPUT ‘OutSignalForM2 BOCL Bixigrui curran Ha gosein podoms gyTresoro eexTinaTopa M2
"y VAR _QUTPUT OutSignalForM3 BOOL BuxigHwuiA curtan Ha aosein poboth auMococa M3
i VAR _OUTPUT QutSignalForM4 BOCL Byxigtui curtan Ha gossin pofoth moTopa M4
"$ vaR_OUTPUT OutSignalForM5 BOOL Buxiarwid curdan Ha aosein poSoTh UMPKYNRWAHOT 0 Hacoca M5
"$ VAR_OUTPUT QutSignalForM6 BOOL Buxigruid curkan Ha gozein podoT uMpkynauifikoro Hacoca M6
"§ VAR _QUTPUT OQutSignalForM7 BOOL BudigHuit curiian Ha gosein poSoT UMpKyNAUiRHOTD Hacoca M7
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"L.dAs3 (Al atsmes)Oy | dzdzv o3

TagName  Display .. Activation Ti... Message i AckTime Event Time Us  |TagName  Display.. ActivationTi.. * Message i Ack Time Event Time A
LS 1a 1 06103/2023 13:15:27  Hwsasiit param pisws Gyrn... 06032023 13:15:21 Adi | LS_1a 1 06/03/2023 13:15:27 Huwuise garam pisen Gym... 06/03/2023 13:15:27 .
FT_12a 5923000 061032023 13:15:27 Burparomip xonopwero so... A\ 06/03/2023 13:15:27 Ad LS_1da 1 06/03/2023 13:15:27 Huwcuin gaTmk piann Gywx... 06/03/2023 13:15:27 1
FT_tla 1345000 061032023 13:15:27 Burparomip rapruoro sogo... 060372023 13:15:21 Adi | LS_14a 1 0G/032023 13:15:27  Husknih garamk piewn Gynk... 3 "
PT % 152.500000 06/03/2023 13:15:27 THcK BOAK B cHcTemi onane... ) 06032023 13:15:21 Adi | LS_Ma 1 06/03/2023 13:15:27  Hukuik AaT4mK piskm Sywk... 0y 3 '
TE 8a 4100000 061032023 13:15:37 Temenepatypa weopoTHol ... /) 0610372023 13:15:27 Adi | LS_ida 1 06/032023 13:15:27 Huxii AaT4HK iR Gywk... 06/032023 13:45:27 1
TE_6a 167.700000  06103/2023 13:15:27 Tesmneparypa Aumosnx rasie ) 06/03/2023 13:15:27  Adi PT_8a 152500000 06/03/2023 13:15:2T TMck Bojm 8 cucremi onane... 4y 06/03/2023 13:15:27
TE da 64.800000  06/03/2023 13:15:27 Temneparypa sBopoTHol Bo... ) 06/03/2023 13:15:27 Adi 1E 8a 4100000  06/03/2023 13:15:27 Temeneparypa msoporhoi ... % 06/03/2023 13:15:27 ¢
PT_2a 543.000000 061032023 13:15:37 Tuck noaivps B nositponpo... 4y 06/03/2023 13:15:27 Ad FT_12a 5973000  06/03/2023 13:15:27 Butpatomip xonoaworo Bog... 06/03/2023 13:15:27 1
PT 3 587.000000 061032023 13:15:27 Pospiswennn & kamepi 3r0... ) TE_8a 4100000 06M3/2023 13:15:27 Temeneparypa meopoTHOi ... '
CVcounter 0 060372023 13:15:27 N PT % 152.500000 06/03/2023 13:15:27 EN '
CVcounter 0 0610372023 13:45:27 i PT %a 152.500000 DGAO3(ZZ3 13:45:27 i 06/032023 .
PVsar 0.000000  0603/2023 134527 A FT 12a 5923000  06/032023 13:15:27 Butpatomip XOnoAHOr® BO... A\ 060372023 134521 1
PVsar 0.000000 0602023 13:15:27 & 06/03/2023 13:15:21 FT_1la 1345000 06/0N2023 13:15:27 Butpatomip rapasoro Boao... 06/03/2023 a
TE 8a 4100000 DBMZ073 13:15:27 Temeneparypa waopoTHOI ... A\ 0632023 13:45:27 .
FT_11a 1345000 06/03(2023 13:15:27 Butpatomip rapavoro 8ofo... A\ 060372023 134521 1
PT %a 152.500000 OB/DZ023 13:15:27 ek Bogm & cucremi onane... i\ 06/03/2023 13:15:27 1%
< > < B
TagName  Message Event Time User Value

Open Screen:3alarmsscc  06/03/2023 13:21:04 Admin 0

Close Screen:S.models.scc D6/03/2023 13:2 Admin ]

Close Screen:dtrends.sce  0S/03/2023 13:20:29 Admin ]

Close Screen:Zmimics.scc  06/03/2023 13:20:29  Admin 0

Close Screen:1.Menus.scc  0G/03/2023 13:20:28 Admin 0

Close Screen:3alarms.scc  06/03/2023 13:20:29  Admin 0

Open Screen:5.models.scc Ad 0

Open Screen:d.trends.scc Admin ]

Open Screen:2.mimic 6 Admin 0

v:3.alarms.sce Admin 0

Admin ]

n:AZ.mywrends.sce 06/03/2023 13:49:00 Guest 0

Jalarmssec  06/03/2023 13:49:00 Guest 0

Open Screen:lalarmsscc  0G/02023 13:18:50 Guest 0

Close Screen:1Zmytrends.scc 05/03/2023 13:17:55 Guest 0

Close Screen:3.alarms.scc  06/03/2023 13:7:55  Guest 0

Open Screen:l.alarmsscc  OG/D3/Z023 13 Guest 0

Close Screen:i.Menu 06/03/2023 13:96:00 Guest 0
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PO3AI N 5 | MI TALI NHE MOZAE |

5.1 CxemMa CTPYKTYypHa nofniroHy i Mi Ta
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5.2 O®yHKUI OHanbHe MopgenwBaHHa OY B |CKI

AW Mo jdBO HJ @3sdmistolz* oS ted Mis Odzdzy| W |
Juv o9 Matlab Simulinkd ' sEsdsintsddzdORIT
oLO' iBsSH' ' IsO tBA dzz HOdzd 3 L toj Odz' dd dic
Btsy dzd 9 * Mls tesLtcsBdzd S O3 ftesoasHdIsd Mmid
EftcOQodz' dzgdzgv L o dStstcd MlsOdadey d3 toj Odz! dzd =
sflsdds’ L Oy" ' figfMmilsj &3 2 cOo dz' dz
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HMI/PLC OPC-connection J
OPC Config W L OPC Read (Cachey
Real-Time oPC ‘Rnlead (Cache)k oPC 'lell_a‘(Sync}: DPC‘NII'IIE (Sync): PLC...chSV O>
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T
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D Data Time SVsar PVsar CVsar ZVsar RVsar PVcounter CVcounter »
1453 07/06/2023 13:59:55 85.000000 84.345116 63.127838 63.126663 63.126663 0.000000 0.000000
1454 07/06/2023 13:59:55 85.000000 84.345116 63.127838 63.126663 63.126663 0.000000 0.000000
1455 07/06/2023 13:59:55 85.000000 84.345116 63.127838 63.126663 63.126663 0.000000 0.000000
1456 07/06/2023 13:59:55 85.000000 84.345116 63.127838 63.126663 63.126663 0.000000 0.000000
1457 07/06/2023 13:59:56 85.000000 84.348625 63.129238 63.127838 63.127838 0.000000 0.000000
1458 07/06/2023 13:59:56 85.000000 84.348625 63.129238 63.127838 63.127838 0.000000 0.000000
1459 07/06/2023 13:59:56 85.000000 84.348625 63.129238 63.127838 63.127838 0.000000 0.000000
1460 07/06/2023 13:59:56 85.000000 84.348625 63.129238 63.127838 63.127838 0.000000 0.000000
1461 07/06/2023 13:59:56 85.000000 84.348625 63.129238 63.127838 63.127838 0.000000 0.000000
1462 07/06/2023 13:59:56 85.000000 84.348625 63.129238 63.127838 63.127838 0.000000 0.000000
1463 07/06/2023 13:59:56 85.000000 84.348625 63.129238 63.127838 63.127838 0.000000 0.000000
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