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Loi néi dau

Nhur ta da biét, nang lwong & déng lec ciia qua trinh phat trién ciia nhan logi Va ciing
ciia bat Ki mét quéc gia ndo. O nuwde ta trong vong nhiéu nam qua, dédc biét 145,6 nam tré lai
ddy nganh ndang lwong di dwoc nha nuée chi trong dau te phdt trién va di cé nhing bude
tién dang ké. Téc dé tiéu thy nang heong la 8.6 %/1 nam tir nam 1996-2000 va 12% vao nim
2003. Riéng vé nang lwong dién la 12%/1 nam va 14 % vao nam 2003, gép phan quan trong
trong cong cudc doi méi va phdt trién dat nuée. Hién nay & nuéce ta cﬁng nhir hdu hét cdc
nuoc trén the gioi, lwong dién nang do cac nha mdy nhiét dién san xudt ra chiém ti 1é I6m
trong tong s dién nang san xudt toan quoc Trong qua trinh san xudt dién nang cua nha may
nhiét dién, 10 hoi 1a khau quan trong dau tién, 6 nhiém vu bién doi nang lwong tang trir trong
nhién liéu thanh nhiét nang cua 10 hoi. LO hoi ciing da va dang dwoc irng dung rong rai va la
khdu quan trong dau tién trong viéc cung cap nhiét cho cdc nganh c¢éng nghiép: Luyén kim,
hoa chdt, cong nghiép nhe va trong déan dung...

Viéc nghién ciru mét noi hoi ¢é san trong cong nghiép la mét vin dé quan trong va
dang dwoc quan tam chii y nham hiéu sau hon vé cong nghé va cé thé dwa ra mot thiét ké vé
néi hoi c6 hiéu sudt cao, tiét kiém nguyén vit lidu, c¢é chat lwong san phdam cao va it gdy 6
nhiém moi trirong.

Véi nhitng g dung réng rai va tam quan trong ciia 10 hoi nhir vdy nén em dé chon dé
tai : Nghién ctru hé thong diéu khién néi hei Boiler HanKook. Nha may Xo Se¢i Pinh Vi
- VNPOLY.

D6 &n bao gom 3 chuong:
Chuong I: Giéi thiéu nha may Vnpoly va hé thong ndi hoi cong nghiép néi chung
Chuong I1: Hé thong PLC Rockwell va céc thiét bj ngoai vi

Chuong I11: Hé thong diéu khién ndi hoi Boiler HanKooK. Nha may Xo So¢i Pinh Vil —
VNPOLY



CHUONG |

GIOI THIEU NHA MAY VNPOLY VA HE THONG NOI HOI CONG
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Chu dau tu:
Khai cong:
Nap li¢u:

Chay Nghiém thu:

Cong suat:
Vi tri:
Dién tich:

Tong muc dau tu:

San pham:

1.1 Téng quan nha may.

NGHIEP NOI CHUNG

p——
T d ¥

Hinh 1.1: Hinh anh nha may Vnpoly

Cong ty CP Hoéa dau va xo soi Dau khi (VNPOLY )
Théng 5/2009

Théng 11/2011

Théng 5/2013 (Hoan thanh)

500 tan san pham/ngay

L6 5.1 Khu cdng nghiép Pinh Vi
15 ha

325 triéu USD

Xo ngén PSF

Soi dai DTY/POY

Hat nhya PET chip
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Hinh 1.2: Mdt bang téng ciia nha may

1.1.1 C&c phén xwéng chinh trong nha may

- Phén xuong trung ngung (Polycondensation Unit).
- Phan xudng san xut xo PSF (PSF Unit)

- Phan xudng san xuit soi Filament (Filament Unit)
- Khu vuc phu trg & ngoai vi (UT&OS area)
1.1.1.1 Phan xwéng Trung ngung

Nha cung cap ban quyén: UIF (Thuy S¥).

- Nhiém vu chinh: Tién hanh cac phan ung este héa va trung ngung dé tao ra Polymer
dang nong chay (Polymer melt) tir nguyén liéu ban dau la PTA (ran) va MEG
(16ng).

Cong suat: 500 tin melt/ngay

1.1.1.2 Phan xwéng san xuit xo PSF
- Nha cung cap thiét bi: Neumag (Puc).



- Nhiém vu chinh: Tao tow tir Polymer melt, sau d6 qua qué trinh xir 1y co-nhiét dé
on dinh chat lurong va cat tao thanh xo PSF

- COng suat: 2 x 200 tdn PSF/ngay

Hinh1.3: c6ng nghé xuong PSF

1.1.1.3 Phén xwéng sgi Filament
- Nha cung cap thiét bi: Barmag (Puc).

- Nhiém vu chinh: Tao s¢i POY tir Polymer melt, sau dé6 qua qua trinh xtr ly co-nhiét
va danh ong tao thanh sgi DTY

- Cong sut: 100 tin DTY/ngay

~

Hinh 1.4: may DTY xuong Fila
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1.1.2 Téng quan phan xwéng phu trg va ngoai vi trong nha may.
UT/OS cung cap cac phu trg cho nha may. C6 9 hé thong chinh trong xuéng UT/OS
1.1.2.1 Hé thong khi nhién liéu (63)

Khi nhién liéu LPG

Boiler
Buwomg (1660 kg/hr)
ong Bon LPG He théng
Xe 155m° LPG HTM
b6n pump T T (()3(}]\'3/]"‘)

Hoi 12 bar Nuége UT

Hinh 1.5: Hé thong nhién ligu LPG
1.1.2.2 Hé théng thap lam mat (69)

Thap lam mat -

Quat

> UT/0S -2237m*/h [
| POLY-959 m”h |
; _,| FILA-257w'/h  |»

Thap lam mat
Bé&: 2124m°

‘ Bom
Hé théng 4290m*/h s_.)l PSF -185m’/h I—;
hoéa chat
Nurée bo xung

) |

Xa day 6-8 m*/h

Hinh 1.6: Hé thong thap lam mat



1.1.2.3 Hé théng nuéc lanh (70)

Hé thong nwére lanh

£ 13-15C

POLY- 71m*/h

: F - 250m’ >
P i PSF- 696m°/h

g H
Bom ,
70P01A/B FILA- 534m°h

Maylanh

Bom

T 1 70P02A/B

Nuwéc  Nudc
lam lam
mat mat

Hinh 1.7: Hé théng miede lanh
1.1.2.4 Hé théng nito (75)

N B

Hé thong ni to

Khi nén gbar PSA
—> 20N POLY
290Nm*; 290Nm*h
Bon ni tor
k¥ thuat
Hé théng hoa hai 99-999% -E%Y
393Nm*h -9 Nm*/h

Xe bon

Hinh 1.8: Hé thong Nito



1.1.2.5 H¢ théng khi nén (72)

- o ————
= A A ’
H¢ thong khi
Bon -PSF
May nén HP Kkhi gbar |- FILAMENT
T2C01AB nen X
13500Nm*/h obar e -!lzISF.POlIE_:rr
B3 lam kho -UT/OS
7 khi Doz -POLY
1400Nm?*/h 7bar -FILAMENT
-PSF

May nén LP @
72C02ABC ¥ Z‘TLg:‘ENT'
15500Nm*/h ’U

Hinh 1.9: H¢é thong khi

1.1.2.6 Hé théng xir Iy nwéc (68)

Xt Iy nudce
Nuwére Pinh
via Nuworc
Nuwére sinh hoat
phu t:-:y T Thap
Hé théng 68So lam mat
BE 65501 polishing+RO
nooom*  HEH——1 Gowrns
:ggfg 2 68502 Mixbed
-PSF Exchanger
FILA 290m*/h

Hinh 1.10: Hé thong xi Iy nuede sinh hoat
9



1.1.2.7 Hé thdng xir Iy nwére thai (66)

on mums.s ‘‘‘‘‘ S e 1

-
T e s A J Lgualization M ]-----{ Emargency e I
; = c-n:“n _____ S kel Tk =S w’u
i

Hinh 1.11: Hé théng xit Iy nuéc thdi

1.1.2.8 Hé théng ciru hoa

e st

~ Heé thong nudce ctiru hoa

Jokey Pump

Bom chinh

71501 —@—

3700m’ | 9-10 bar

3 Noi sir

. Max 360m*/h dung

Bom chinh

@

Diezel Pump

>4

Hinh 1.12: Hé théng bom ciru héa
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1.1.2.9 Hé thong hoi nuwéc

Hé tl‘léng 1] O'i Nuwére lam

mat

N Hé théng xtv
d:n(:(i Bo klnrkhi e Iy mwrére Nudre ngung
ngung Bom nuéc
ngwng 62Po1
25-12-6-3
T b | -POLY —70ke/h
Bom b (s -PSF — 15500kg'h
nure PR NAIRES FILAMENT- 264kg/h
cap -UT/OS -1750 kg/h
Quat ~—J LPG

Hinh 1.13: Hé thong hoi nueée
1.2 Toéng quan hé thong ndi hoi néi chung

1.2.1 H¢ thong 10 hoi cong nghiép la gi?

Nbi hoi cong nghiép hay con goi 1a 10 hoi (Tiéng Anh I3 Steam Boiler). ‘Thong thu’O’ng
cac loai nguyén liéu ma hé thong 10 hoi cong nghiép st dung 1a than, cui, trau, dau, gas..
Dung dé dun s6i nudc tao ra hoi nudc nong nhiét dd cao va ap suat 16n. Tiy vao nganh san
suét sé tiéu thu lugng nhiét nang khac nhau. Co thé chu dong diéu chinh nhiét do va ap suat
trén hé thong 16 hoi ndy. Tuy vao nhu cau st dung ctia nha may ma diéu chinh cho phu hop.
Cac 6ng chiu nhiét cling dong vai tro quan trong trong qua trinh van chuyen Su ra doi cua h¢
théng 10 hoi cong nghiép 1a mot bude tién quan trong trong nganh san xuat. Hé thong 16 hoti
hoat dong tao ra ngudn nang luong sach; ma lai khong gay anh huong dén khu vuc cam lira
hay cam dau.

1.2.2 Nguyén 1y hoat dong ciia hé thong 10 hoi cong nghiép

Nguyeén liéu str dung pho bién trong hé thong 10 hoi 1 nuéc. Nude ¢6 gia thanh ré, phd
bién nhung lai cuc ky rat hitu dung. Khi nuéc chuyén thanh hoi, lyc manh s& tuong duong voi
thude sung. Thoat nhin thi ¢d vé nhu hé thdng ndi hoi cong nghiép rat phic tap, nhiéu thiét bi
va mang luéi 6ng, chi tiét. Nhung lai trai lai, nguyén 1y hoat dong cua no rat don gian. Nhiét
duoc tao ra tr viée dot nhién liéu 1a hoat dong chinh. Nhiét cung cap nhiét luong cho nudc
néng bién thanh nhiét ning cia hoi nudc. Nude trong hé thong 16 hoi s& duge di chuyén tuan
hoan lién tuc qua bé chira nhd bom hut.

11



CUT AWAY VIEW

EXHAUST FULLY TRIMMED WITH

ALL SAFETY CONTROLS AND PIPING

HIGH TEMP.
DAVITED & HINGED REFRACTORY LINED
ACCESS DOORS REAR DOOR

40 HP & ABOVE &

GAS, OIL
OR COMBINATION
FORCED DRAFT BURNERS

UL LISTED ¢
BURNER ‘

FULLY AUTOMATED
CONTROLS ALLAS.ME. CODE

PIPING TO SECOND VALVE

SKIDS AND SUPPORTS

Hinh 1.14: Lo hoi cong nghiép

Str dung nhién liéu d6t thuong dugc ddt cho t6i khi ngudn nhiét cua 16 cham ngudng
1600 — 2000°C. O giai doan nay, nudc s& chuyén hoa thanh hoi mang nhiét nong va duoc dua
di b phan khac dé sir dung. Hoi nay s& dugc chuyén dén cac bo phan, qua trinh san xuét cong
nghiép cua doanh nghiép can sir dung hoi. Hoi tir hé thong 10 hoi cong nghiép thuong duoc
str dung d¢é gia nhiét cho khi, rira sach cac thiét bi... C6 thé dung lugng nhiét ndy cho cé4c hoat
dong san xuat khac trong nha may dé ché bién va san xuat. Chang han nhu ché bién duong,
hoa chit, ruou bia va nude giai khat cac loai. Hoi nuéc bdo hoa s& ding trong cac nganh cong
nghiép nay. Trong cac nha may nhiét dién, nguoi ta s€ dung hoi nudc qua nhiét cho tua-bin
dé chay may phéat dién.

1.2.3 Uu diém hé thong noi hoi cong nghiép

Hiéu suit rat cao, 1én dén ~90%. V&i hiéu suat néu trén thi kha nang van hanh cia ndi
hoi cong nghi€p s€ dap ing dugc hau nhu yéu cau cia moi quy trinh san xuat, thic day qua
trinh san xuat nhanh chong va dat hiéu qua cao.

Hé thdng van hanh hoan toan tu dong, an toan: Giam cac cong viéc sir dung stc luc,
giam thi€u cac hoat dong san xuat thu cong.

Dap tng du ngudn hoi can st dung: Mbi loai quy trinh san xuat s& cAn mot lugng hoi
nhat dinh, tuy thudc vao dé6 ma sir dung loai 10 hoi cong suat khac nhau.

Khéng tao ra khoi bui va tiéng 6n khi hoat dong: Nbi hoi cong nghiép dat tiéu chuan
khi van hanh s& khéng tao ra khoi, bui, tiéng 6n. Ngay nay, cac loai 16 hoi di dugc cai tién
hon so v6i truée ddy. Moi quy trinh hoat dong trong 16 hoi dién ra ém 4i, nhip nhang, khong
tao ra tiéng dong 1am anh huong khdng gian xung quanh.
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Tiét kiém chi phi nhién liéu: Lo hoi van dung téi da ngudn nguyén liéu doi dao séin ¢,
gié thanh ré nhu than, cui, go, trau... dé phuc vu qua trinh tao nhiét sinh hoi, tao hoi. Nho vay
ma tict kiém chi phi san xuat.

Thiét ké hé théng nhé gon: Thu gon h¢ théng 12 mot bude tién ndi bat vé mat k¥ thuat
ctia 10 hoi hién dai so v6i truyén thong. Trude ddy, ndi hoi rat to, cong kénh, nhicu chi tiét hé
thong rat kho van chuyén. Ngay nay duoc cai tién nhoé gon, nhe hon nhiéu. Thuén tién van
chuyén va tiét kiém dién tich xudng san xuét.

1.2.4 Ung dung ciia hé thong 16 hoi cong nghié¢p

Lo hoi cong nghiép 1a thiét bi cong nghi¢p duoc dung rong rai trong cac nha may; xi
nghi¢p nho kha nang sinh va dan ngudn nhiét (hoi) chinh 13 ngudn cung cp nhiét chinh dén
c4c thiét bi; may moc can sir dung nhiét:

Lo hoi cong nghiép dugc sir dung rong rii trong mot sé nha may nhu: San xuit banh
keo; nha may san xuat thirc an cho gia suc....

Ngoai ra 10 hoi con duoc sir dung dé dun nau va thanh tring thuc phdm nhu nude mam,
nudc tuong; dau thuc vat, nude giai khat. ..

Lo hoi dong vai tro tiét trung trong quy trinh cua mot sd nganh nhu y t&, xtr Iy moi
truong, in 4n, hoa chat, dét may, san xuét cao su; nhua va chét déo..

Ciing trong nganh cong nghiép; ndi hoi duge sir dung nhu ngudn cung cap nhiét dé van
hanh mét so thiét bi may maoc.

1.2.5 Phan loai ndi hoi

1.2.5.1 Noi hoi 6ng nuéc
a) Nguyén ly hoat dong

O ndi hoi dng nude, nude cap qua cac 6ng di vao tang 10 hoi. nude duoc dun néng bang
khi chdy va chuyén thanh hoi ¢ khu vuc dong hoi trén tang noi hoi.
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Hinh 1.15: Noi hoi éng mieée nghiéng
b)Uu nhwroc diém
Nhuege diém:

Yéu cau chat lugng nudce cao va can phai ¢ hé thong xir li nudc néu khong sé gay tac
ong Vi cac ong nudc khong thé rira nhu cac Ong ltra

Xay lap trong d6i phtrc tap bao gdm hé théng khung 10, tuong 10, gia da...
Uu diém:

Van hanh nhe nhang do nhiing ndi hoi 6ng nudc hién dai déu c6 cac hé thong diéu
khién tu dong (cho than, thai xi, cap nudc..) khdng can nhiéu thao tac bang tay.

Ap suit, nhiét d6, d6 khd da thoa man duoc cac yéu cau ki thuat ctia nhitng may hoi
chinh xac.

Dién tich tiép nhiét 16n so vé6i c4c loai ndi hoi trude, do viy ning suit hoi cao, phi hop
v&i noi can cOng suat nhiét cao.

Téc do hoi twong d6i nhanh do viéc khai dong twong d6i nhanh(3- 4s) viéc dudi hoi
nhanh.

Stra chira dé dang do budng lira trong dbi rong, cac chi tiét phan d6i luu dugc lap theo
khoi.

Hiéu sut chay cao do str dung su thong gid cudng birc, cam tng VA can bang.
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Hinh 1.16: Noi hoi éng nude hai bao hoi

1.2.5.2 Néi hoi ong 10
a) Nguyén li hoat dong
~ C6.dang mot binh hinh try, d3t bén trong budng dét cua 16 hoi. Khéi néng di bén ngoai,
dot ndng bé mat binh 1am cho nudce trong binh boc hoi.

Hinh 1.18: Noi hoi 6ng 10
b) Uu nhiege diém
Uu diém:
- CO thé tich chtra nudce 16n nén ¢6 kha nang tich liy nhiét lon, dap tmg yéu cau vé phu
tai thay doi.
- Kich thuéc gon, chiém chd dit it.
- Bao 0n tuong 10 don gian.
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Nhuege diém:

- Khoé ting bé mit truyén nhiét theo yéu clug cong suat. khi mudn ting bé mit truyén
nhiét nguoi ta phai tang so binh cua 10, do do s€ rat kho bo tri cac binh va suat tiéu hao
kim loai ché tao 10 rat 16n.

- Hoi sinh ra thuong chi la hoi bdo hoa

- Thuong 6 san luong be.

1.2.5.3 Néi hoi 6ng lira
a) Nguyén ly hoat dong

Véi loai ndi hoi nay, khi néng di qua cac dng va nudc cap cho ndi hoi & phia trén s&
dugc chuyén thanh hoi. Noi hoi dng lira thuong duge sir dung véi cong suat hoi tuong doi
thép cho dén ap suét hoi trung binh. Do do,sir dung 10 hoi dang nay 1a wu thé voi ty 1¢ hoi 1én
t6i 12.000 kg/gio va ap suat 1én t6i 18 kg/em2. Cac n01 hoi nay co6 the str dung voi dau, ga
hodc cac nhién li¢u long. Vi cac 1y do kinh té, cac ndi hoi 6ng lira ndm trong hang muc lap
dat “tron gbi” (ttc 1a nha san xuat s lap dat) cho timg loai nhién liéu.

Ong khoi

Khosng nol
Nwéc cap

Déu dét

SAFETY VALVES

FEEDWATER
INLET

CCMBUSTION
CHAMBER prinGE WALL FURNACE

uTB04

Hinh 1.19: Noi hoi dng lira
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b) Uu nhiege diém
Uu diém:
Ngoai nhirng wu diém di néu trong phan ndi hoi éng 16 con c6 thém mot sé wu diém sau:
- Bé mit truyén nhiét 16n hon ndi hoi dng 10.
- Suét tiéu hao kim loai nho hon so véi ndi hoi 6ng 10.
- C6 kha ning tan dung nhiét tot.
Nhuoe diém:
- Han ché ting cong suét va chat luong hoi theo yéu cau.
- Suét tiéu hao kim loai 16n.
- Kh6 khtr cau ban do tro bam vao bé mit dng.

- Hiéu suat n6i khdng cao.

17



CHUONG II
HE THONG PLC ROCWELL VA CAC THIET BI NGOAI VI
2.1. Hé théng PLC Rocwell

2.1.1 Tim hiéu vé PLC ciia Rockwell

Pbi voi hé thong PLC cia Rockwell tir xwa dén nay c6 cac dong PLC nhu PLC 35,
SLC500, Micrologix. Hién nay cac dong nay da va dang dugc thay thé dan boi cac dong méi
V61 cac tinh ndng cao cép hon, tdc do xir 1y cao hon, va thuc hién duogc nhiéu tic vu hon nhu
cac dong Controllogix, Compactlogix, Micro 800. V& phan software thi twong tng véi mbi
loai PLC ta c0 céc software trong trng sau:

PLC5: Rslogix 5

SLC500 va Micrologix: Rslogix 500
Controllogix va Compactlogix: Studio 5000
Micro 800: Connected Component Workbench

* Doi voi hé thong lon:

Dong PAC controllogix chuyén ding cho nhirng hé thong 16n, hd tro tdi da tdi 128000
|0 véi bd nhé chuong trinh t6i da 1én dén 40MB

* Péi véi hé thong trung binh:

Dong PLC Compactlogix chuyén ding cho nhimg hé théng vira, ¢6 s6 luong 10
khoang trén dudi 1000 10

* Poi véi hé thong nho:
Dong PLC micro 800 14 Iyra chon téi wru cho nhitng Gng dung khoang duéi 132 10.

2.1.2 Studio 5000, c4c cdng cu phan mém co ban cén sir dung
Rockwell Automation da gidi thiéu va phat trién Kién tric tich hop hé thong (Integrated
Architecture -IA) manh m¢ trong vai nam tr¢ lai day. Theo do, toan bd hé théng tu dong hoa
trong mod hinh nha may san xuat duoc to chirc thanh mét kién trac tong thé tir 16p thiét bi
truong, thiét bi diéu khién dén cac 16p théng tin quan ly kinh doanh. Truéc khi di vao tim hiéu
c4c phan mém cua Rockwell, ta can hiéu co ban vé kién tric nay. 3 diém quan trong cua kién
trdc tich hop nay la:

e Logix Platform: Toan bo 16p diéu khién dugce tich hop thanh mot nén tang chung ma

e Rockwell goi la Logix

e Factorytalk Platform: Toan b 16p thdng tin trong hé théng tu dong hda duoc tich hop

e thanh mot nén tang chung goi 1a Factorytalk

e Ethernet/IP: Khong can nhiéu loai mang cong nghiép nita. Mot mang Ethernet/IP cho
18



toan bo kién tric diéu khién, tir 1/0 dén cac may tinh

Theo kién tric tich hop, toan bo 16p diéu khién (Logix) gdm cic bd PAC chu yéu 1a
Controllogix va Compactlogix. Va phin mém duy nhat dé lap trinh, cau hinh cho toan bo 16p
Logix nay chinh Ia Rslogix 5000. Nghia la ta chi cAn mot phan mém duy nhét dé cau hinh cho
toan bo 16p Logix (Compactlogix, Controllogix).

* Rslogix 5000

Mot s6 théng tin co ban vé phan mém nay:

Dung dé 1ap trinh cho toan bo cac PAC thudc ho Compactlogix va Controllogix (muc
dich cha yéu!)

Ho tro 4 ngon ngit 1ap trinh la Ladder, FBD, SFC va ST

Online, truy cap thdng tin thoi gian thuc cac thiét bi trén

H5 tro cau hinh cac thiét bj khac nhu bién tin PowerFlex... Mot s6 thong tin khac
Phién ban hién tai (10/2012) ctia phdn mém Rslogix 5000 Ia Version 20. Phién ban nao
thi duing cho phan cimg c6 Firmware déy.

Cai dat trén Windows 7 t6t hon (32 bit hay 64 déu dugc)

*Phdn mém khéc lién quan

Rslinx Classic: Phan mém cai kém theo dia Rslogix 5000, sir dung dé két ndi gitra may
tinh va logix controller. Bit budc phai cai. Phin mém nay ¢ nhiéu phién ban, mic dinh
la phién ban Lite (mién phi)

RsEmulate 5000: Phan mém mo phong chuong trinh. Véi cac cong cu phan mém trén
day la du dé 1am viéc voi Controllogix, Compactlogix,. ..

2.1.3 Giéi thiéu Controllogix
*Controllogix (1756-L6x, 1756-L7x, L8X):

La dong PAC c¢& 16n ctia Rockwell Automation, sir dung cho cac ung dung diéu khién
phuc tap, DCS, nhiéu loai mang truyén thong va c6 sé luong 1/0 16n (hon 1000).

C6 2 dong san pham: 1765-L6x va 1756-L7x. L7x, L8x mdi dugc gidi thiéu duoc

vai nam véinhiéu tinh niang méi cling nhu hiéu suat cao gap doi so véi 1756-L6x,
dingthay thé cho cac 1756-L6x cii. Hién tai tai c4c nha may van pho bién 13 1756-L6x.
B6 nhé CPU 16n nhat 12 32MB (1756-L.75)

S6 lugng 1/0 t6i da c6 thé quan ly 1 128.000 1/0

Thé nhé SD (L7x) d&é Backup chuong trinh

Cong USB 2.0 dé lap trinh (L7x).

Tich hop Motion

Khong st dung pin.
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*Chassis, Slot va Module

e Chassis 1a khung gém c6 bd ngudn, cac khe cam (slot) dé gan cac Module. Chassis c6

nhiéu kich ¢& tir 4, 7, 10, 13 va 17 Slot.

Bo nguén cép nguén cho cac Module trén Chassis. B9 nguén ¢6 nhiéu loai AC, DC,
Redundant cling nhu nhiéu cong suat khac nhau va phai mua riéng (khong kém theo
chassis).

Bd nguén  Module Slot

Hinh 2.1: Chasiss va slot

Slot 1a khe cdm cac module, tit ca cac module 1756-xxx dé c6 thé gan trén Chasiss vao cac

Slot

Module bao gom ca CPU, Module 1/0 va module truyén théng mang . Cac module c6
thé gin ¢ Slot bat ki trén Chassis.

C6 thé c6 nhiéu CPU trén mot Chassis

Céc module trén chassis c6 thé thao ldp ma khéng can tit ngudn.

C6 thé c6 hodc khdng c6 CPU trén Chassis. Khi d6 Chassis dong vai trd nhu mot tram
Remote

*Ung dung

Controllogix phu hop cho cac ung dung:

Piéu khién phrc tap, tich hop hé théng nhu DCS, Batch

Y&u cau Redundant (ciu hinh dy phong su cd)

S6 lugng 10 16n, phan tan (tdi da 128.000 1/0)

Ung dung gdm nhiéu loai truyén thdng cong nghiép khac nhau nhu Controlnet,
Ethernet, DeviceNet, DH+....
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2.1.4 Gioi thiéu PAC Compactlogix

Compactlogix 1a dong PAC thudc ho Logix cho cac trng dung vira va nho (mid-range
applications). Pugc thira huong cac wu diém cua Controllogix, Compactlogix cho phép ngudi
dung c6 thém nhiéu lya chon linh dong cho cac ung dung cia minh tir caic may doc 1ap don
1¢, cac day chuyén san xuat hodc cac hé thong SCADA vira.Hé thong vira va nho ¢ ddy co thé
duoc hiéu 1a duéi 1000 1/0

Cac dong sin pham
C6 thé phan ra 1am 2 dong san pham:

o Compactlogix L2x, L3x va L4x cii, hién tai (2012) dang dugc dung phé bién tai cac
nha may nhu 1769-L32E, L35E....

e Compactlogix 5370 L1x, L2x va L3x m&i ra doi sau ndy voi nhiéu cai tién rat dang ké
S0 v6i dong san pham cii (v dan thay thé cac dong san pham cii). Trong cac bai viét ¢
day st dung dong san pham méi nay dé hudéng dan lap trinh.

Compactlogix 5370

Thong sb co ban nhu bang so sanh sau:

Controller Max.
Series B{ /o Mo dun So trye
5370 nhi Points 'O Motion Ghi cha
1769
3 Commpact
L3 MB 960 [/OT™ 16
Cé sin
1769 16DI.
1 Commpact 16DO
L2 MB 160 /O 4 tréen CPU
Cé sin
1734 16DI.
512 POINT 16DO
L1 KB 96 /O™ 2 tréen CPU

Hinh 2.2: Bdng so sanh cac phién bdn cua Compactlogix 5370
Mot sb dic tinh ndi bat:

e Tich hop Motion trén Ethernet/IP t6i da 16 truc (L3)

e Trén mdi CPU c6 san 2 cong Ethernet (Dual-port) hd tro Devive Level Ring.
e Cbdng USB 2.0 dé lap trinh

e Thé nhé SD 1G ding dé Backup chuong trinh
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e Ho tro Remote 1/0 trén Ethernet/IP
e Khong can pin.e
e Lap trinh bang phan mém Rslogix 5000 Version 20 tr¢ én.

C4c thanh phan: CPU, Bd ngudn va Module 1/0:

CPU BO ngudn Module 1/0

Voo

pz}
|
i

|

)

|

|

)
lew

JAP AUTOVIARON

121 F 31 Fia §

Hinh 2.3: Compactlogix

Khac véi Controllogix, Compactlogix khong can Chassis ma ¢ thé gan ludn 1én Din-
rail. Cac Module duoc ndi voi nhau qua khép noi bén hong méi Module va két thlic bang nap
chan cubi.

e CPU: COthé la L1x, L2x hay L3x. Nhung lwu y. L1x str dung cac module 10 1a PointlO
con L2x va L3x su dung CompactlO.

e B0 ngudn: B ngudn cap ngudn cho cac module. Boi voi L1x va L2x bd ngudn tich
hop ludn véi CPU. Can mua thém bo ngudn 24VDC.

e Module I/0: Cac module gan nhu hinh minh hoa trén.

Khac biét va ciing 12 han ché cia Compactlogix so véi Controllogix 1a Module truyén
thong mo rong. Compactlogix gan nhu khong lap thém duoc module truyén théng mang nao
ma chu yéu sir dung mang Ethernet/Ip qua cac cong c6 san trén CPU. Cac module mang c6
thé mé rong thuong chi la DeviceNet hoic Modbus.

Lya chon va ung dung

Compactlogix rat linh dong cho c&c ing dung vira va nho. Tan dung duoc téi da
cac loi ich cua Kién trtc tich hop ciia Rockwell Automation trong khi tiét ki€ém dugc chi phi.
Veé céc ung dung cua Compactlogix rat da dang.
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Ung dung cho may cé nho:

PanelView Plus
Compact Terminal

=

Stratix 2000 Switch

PYrs J §2ase £

CompactLogix 5370
L2 Controller

ArmorBlock1/0 POINTI/0

Hinh 2.4: Ung dung cho may cé nhé

Ung dung cho Process Skid

Paned\iew s Compact Terminal

S ey
) ke

Hinh 2.5: Ung dung cho Process Skid
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2.2 Tim hiéu vé c4c thiét bi diéu khién ngoai vi

2.2.1 Van diéu khién

a. Khai ni¢m

Theo ISA(Instrument Society of America): van diéu khién 1a mot thiét bi dung dé diéu
khién luu lugng cua luu chat trong mot hé théng diéu khién qua trinh. Van 1a mot phan tir
chép hanh cudi cung trong mot hé théng diéu khién. N6 duoc dung dé diéu chinh dong vat
chat di qua theo yéu cau cua hé thng (van diéu khién), hay duoc dung dé ngin chin (van
ON/OFF), chuyén hudng dong vét (van ba ngd). Vi tri cia Van c6 thé dong hodc md hay ¢
bat ky vi tri nao trong khoang hanh trinh cta chung. Tuy ting loai van ma c6 thé trén van
duoc gan mot bo dinh vi (positioner), positioner s& nhan tin hiéu diéu khién (c6 thé dang dién
hozc khi nén) va gié tri phan hoi vi tri cia Actuator (thong qua can feedback) sau d6 so sanh
dé dua van vé vi tri thich hgp. Thong thuong phan 16n van diéu khién sir dung khi nén, hosc
dau thuy luc, mot s6 van st dung motor. Mot van thuong dugc sir dung mot trong nhitng muc
dich sau: Diéu tiét (dong chay, murc chit...), ngin dong vat chat va giam &p suat di qua.

Van c6 thé duge van hanh bﬁng tay hoac dugc hd tr& bdi mot actuator. Actuator thi sir
dung c&c ngudn ning lugng nhu: Khi nén (pneumatic), dién (electrical), dau thuy luc
(hydraulic).

b. Céc thanh phan co ban ciia van diéu khién

- Than van - Body

- B tac dong - Actuator

- B0 dinh vi - Positioner
- Phu kién — Accessories

B tac dong
(Actuator)

Phu kién
(Accessories)

Hinh 2.6: Cac thanh phan trén van diéu khién
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2.2.2 Thiét bi do ap suit

a. Khai niém Ap suat

Ap suit duoc dinh nghia 1a lyc tac dong trén mdt don vi dién tich dugc tao ra boi chét
16ng (16ng hodc khi) trén bt ky bé mit dién tich nao (bdn, bé chira,..)..

C6 ba loai phép do ap suét thuong duoc thuc hién:

- Ap suat tuyét ddi (Absolute pressure) gidng nhu ap suat duoc xac dinh ¢ trén. N6
dai dién cho su khac biét ap lyc giita diém do va chan khong hoan hao noi ap suat
bang khong.

- Ap suit trong dbi (Gage pressure) 1a chénh 1éch ap suat giita diém do va moi truong
Xung gquanh.

- Ap suit chénh léch (Differential pressure) 1a hiéu s6 cua 4p suat giira hai diém, mot
trong s6 d6 duoc chon lam tham chiéu. .

Cam bién ap suét 1a thiét bi cam nhan va bién ddi dai luong ap suét thanh dai lugng
dién, dé cung cap tin hiéu cho cac phan tir khac trong hé thong diéu khién.

Tin hiéu dién

——— >

Ap suét tac dong

——— >

Hinh 2.7: Nguyén Iy 1am viéc ciia cam bién dp sudt
b. Transducer &p sudt

Céc dung cu do ap suat 1a cac bod chuyén doi — d6 1a cac thiét bi c6 kha nang chuyén
d6i tir mot dang ning luong nay sang dang ning lugng khac. Bé do ap suit, mot dung cu do
phai bao gdm mot b phan cam nhan su thay doi cia Iyc tac dung 1én n6 va mot bo phan khac
lam nhiém vu chuyén dbi thong tin nay thanh tin hi¢u ngd ra c6 thé s dung dugc dudi dang
tin hiéu co , hodc dién, hodc khi nén.

Khi do 4p suét, nhd rang tit ca cac phép do ap sut 1a phép do twong ddi so véi gia tri
d3 biét trude:

- Ap suat dong ho (psig hodc psi) la ap suat twong ddi so véi ap suat khi quyén tai

muc nudc bién.

- Ap suét tuyét d6i (psia) 1a &p suat twong ddi so vai ap suat chan khdng tuyét doi va

phai bao gdm &p suit khi quyén.

- Ap suit chénh 1éch 12 4p suat khac biét giita hai diém do khac nhau.
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Céc thiét bi do 4p sut cho két qua truc tiép hoat dong theo nguyén 1y 1a cam nhén su
thay doi 4p suat va chuyén doi su thay do6i nay thanh su dich chuyén co hoc trén mét thang do
d3 duoc hiéu chuan. CAc thiét bi kiéu hop xép va mang chan don gian c6 thé duoc sir dung dé
cam bién ap suat. Sy dich chuyén cua canh tay don gin trén hop xép hodc mang chan s& chi
thi gié tri 4p suat do duoc theo thang do di duoc hiéu chuan.

20
Stationary Pivot Point Stationary Pivot Point \
10 geadl 10
: o

Bellows Bellows

™~ Mounting Plate 4

Pressure 0 psi Pressure 10 psi

Hinh 2.8: Péng hé dp sudt

c. Cam bién kiéu lyc cing

Pong hd do stic cing 1a mot trong nhitng dung cu do ap suat phd bién nhat. Ching 1a
mot vi du vé thiét bi cam bién ap suét, n6 hoat dong theo nguyén tic chuyén doi cac sy thay
d6i cua luc thanh tin hiéu dién. Vong diéu khién s& st dung cac tin hi¢u dién nay dé diéu
khién, quan 1y c4c bién trong hé thdng. C4c cam bién 4p suit luc cing tiéu biéu bao gom:

- Mot mang ngan sé& bi bién dang khi ¢ luc tac dung va no sé phinh ra theo huéng
tac dung.

- Mot dién tréd mau lam theo dang cudn day, 1a méng hoac mdt 16p tinh thé dan dién
ma dién tré cua noé s& thay doi ty 18 thuan véi luc tac dung 18n mang ngan.

Ngd ra cia cam bién ap suét luc cang Ia tin hiéu dién do dugc va né thay doi theo ap suat
tdc dung vao mang ngan theo quy luat da biét trudc.

Strain gage resistance senall metal yfinder
Elecirical IInsutation layer pattem on insulation tor mzumire\ d‘i:zphragm
Metal diaphragm bonded te diaphragm layer bended to diaphragm
s Wire to
easuring clrcuit Wwire to

measuring circyit

Thin metal diaphragm

Rl Ided to metal cylinder
Wire or metal foll resistance Top view wel © o P ressure
pattem bonded to insulation  of diaphragm with ToCess p
strain gage mounted

Top View Cross Section View

Hinh 2.9: Cam bién kiéu lirc cing
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Pressure port for
‘connection to process line-

Hinh 2.10: Transmitter ap sudt
2.2.3 Thiét bi do lwu lwong
a. Khai niém

Luu luong 12 mét trong sé cac tham sb quan trong cta qua trinh cong nghé. Mudn
nang cao chat luong san pham va hiéu qua cua hé thdng diéu khién ty dong cac qué trinh cong
nghé can phai do chinh xac thé tich va luu lwong cac chat.

Moi trudng do khac nhau duge dit trung bang tinh chat hoa 1y, va cac yéu cau cong
nghé. Bé dap tmg duoc nhiing yéu cau trén cac cam bién dugce str dung 0 cau tao da dang va
phuong phap do ciing khac nhau dua trén nhitng nguyén Iy khac nhau. S6 lugng vat chat dugc
xac dinh bang khdi lugng va thé tich ctia nd tuong ung véi cac don vi do khdi lugng (kg, tan)
hay don vi thé tich (m3, lit).

Luu luong vat chat 1a sé luong chit d6 chay qua tiét dién ngang ctia 6ng dan trong
mot don vi thoi gian.

dv

dt

- Luu luong thé tich tic thoi: Q =

- Luu lugng thé tich trung binh: Q, =V (t, -t,).

dm

dt

- Luu luong khéi tirc thoi: G =
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Trong do, V: thé tich; m: khéi luong.
Tir d6 ta cd thé tinh duoc thé tich va khéi luong luu chat.
t

- Thé tich: V = [Qut.
t

- Khoi luong: y, = tj‘Gdt .
t
Trong do, t1: thoi diém dau; t2: thoi diém cudi.
- Pon vi do luu lugng theo thé tich: m¥/s; m¥/gio
- Pon vi do luu lugng theo khéi lugng: kg/s; kg/gid; tn/gio.
b. Mét s6 thiét bi do heu heong trog cdng nghiép
- Thiét bi do luu lwong theo nguyén ly cam tmg tir (Electromagnetic Flowmeters)
- Thiét bi do luu lwong theo nguyén ly chénh &p (Differential pressure Flowmeters)
- Thiét bi do luu luong theo nguyén ly Vortex (Vortex Flowmeters)

- Thiét bi do luu luong theo nguyén ly chiém chd (Positive Displacement Flowmeters)

Hinh 2.12: Cam bién do luu lwong theo nguyén Iy chénh ap
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Hinh 2.14. Nguyén ly chiém cho

2.2.4 Thiét bj do mirc
a. Khai niém

Murc 12 chiéu cao dién day cac chat long hay hat c6 tiét dién khong thay doi trong cac
thiét bi cong nghé va 1a tham s can xac dinh dé kiém tra ché d6 1am viéc cta thiét bi, diéu
khién cac qua trinh san xuat. Mat khac nhd do mire nguoi ta co thé xac dinh duoc khdi lugng
chat 16ng trong cac bon, bé chira, hoic dung dé phan loai hay kiém ké hang hoa,...Pon vi do
muec 12 don vi do chiéu dai.

Do mirc ¢6 thé thuc hién do lién tuc hodc xac dinh theo ngudng. Po lién tuc 12 qué
trinh do trong d6 tin hiéu do cho biét thé tich chat luu con lai trong bon chira. Khi do theo
ngudng, cam bién dua ra tin hiéu dudi dang nhi phan dé phat hi¢n tinh trang muc c6 dat hay
khong dé diéu khién qué trinh 1am viéc ctia bon chua.

Nhirng tac nhan ciia qué trinh do luong anh hudng dén d6 chinh xac khi do mirc 12 &p
sut, nhiét do, chat an mon, bot khi, canh khudy, méi truong va mirc d6 doc hai cuia hod chat, ...
Nhirng tac nhan khi thay doi vé vat liéu anh huong dén phép do muc 12 ty trong, thanh phan

ho4 hoc, vat liéu bam dinh va cac dic tinh vé dién cta vt liéu, ...
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Nhitng dang tin hiéu dau ra hitu dung 13 dang tin hiéu ¢ dang mach vong (current
loops), tin hiéu tuong ty (analog signals) va tin hiéu s6 (digital signals). Tin hiéu dién ap tuong
tu 12 dang tin hiéu d& thiét 1ap va giai ma, tuy nhién né lai d& bi anh huong boi cac yéu to
ngoai vi. Tin hi¢u mach vong 4-20 mA la dang tin hi¢u thong dung ngay nay. Dang tin hi¢u
nay c6 thé truyén & khoang cach xa ma it bi suy hao. Dang tin hiéu s6 dugc ma hoa dudi dang
giao thirc bat ky (nhu Foundation Fieldbus, Hart, Honeywell DE, Profibus hay RS-232) la
dang tin hiéu tot nhat. Tuy nhién, d6i v6i nhirg cong nghé cii nhu RS-232 thi tin hiéu s chi
c¢6 thé dugc truyén & khoang cach nhét dinh. Nho vao cong nghé khong day méi phat trién,
tin hiéu dudi dang s6 c6 thé truyén duoc ¢ khoang cach xa hon nhiéu ma hau nhu khong anh
huong gi dén chét luong tin hiéu truyén.

b. Cac phuong phap do mikc
- Po muc str dung cam bién &p suat:
‘ {e{//\ = 5.
@ |
X7
€
il t

ul |

Hinh 2.15: Cdm bién do mirc dira VA0 &p sudt

Do khdi luong, cot chat long s€ tao ra mot ap suét tai day bon. Khi muc chit long
cang cao thi ap sut tao ra boi cot chat 16ng ndy cang cao. Vi du cot chat 1ong c¢é chiéu cao 1a
h, ty trong chat 1ong 12 p, gia toc trong trudng 14 g thi &4p sudt tao boi cot chat long nay la
p = p.g.h . Do do, néu chung ta biét ap suat gy ra boi cot chit 1ong va ty trong chét 1ong,
ching ta cé thé tinh duoc chiéu cao cua cot chat 1ong.

Ap suit gay ra boi cot chat 1ong s& c6 thay ddi khi chat can do bi thay dbi ty trong. Sur
thay d6i cia ty trong gay ra 1a do sy thay d6i nhiét do hodc cac thanh phan cua luu chat can
do.

- Po miec sir dung cam bién kiéu dién dung:
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Hinh 2.16 Cdam bién do mirc kiéu dién dung
Do dién dung 1a mot phép do lugng dién tich liy trén ban cuc ciia mot tu dién. Mot tu
dién duoc ché tao gom hai ban cyc dan dién dugc cach ly bang chit dién méi (khong dan
dién). Cam bién kiéu dién dung c6 thé dugc sir dung dé do mirc ciing nhu cam bién ap suat.
Nguyén ly hoat dong ctia cam bién do mirc kiéu dién dung dua trén sy thay doi dién dung cua

tu dién do sy thay doi murc chat 1ong, ran trong bon.

I3 @
b ©®
B ()

0
"J

B =

R Conductivity of liguid

O Capacitance of lgquid

C,. Initial capacitance (probe not covered |

C Final capacitance (probe covered): change in capacitance
AC: Change in capacitance

Hinh 2.17: Nguyén Iy do mitc bang cam bién kiéu dién dung mét dau do

- Do muc str dung song siéu am:
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Hinh 2.18: Nguyén ly do murc sir dung song siéu am

Nhu ta dd biét song siéu am c6 toc d6 lan truyén tir 6320 m/s dén 1500 m/s tiy theo
moi trudng 1a chat 16ng, hay khong khi hodc kim loai. Do vay ta c6 thé sir dung song siéu 4m
dé kiém tra murc chit ran hay chat 1ong trong cac bon chira. Cam bién siéu &m thuc chit 1a mot
may phat song va mat thiét bi thu song.

Vé6i may phat thach anh, song siéu 4m c6 tan sb c& 40kHz va may phat song dién ti,
s6ng siéu am co tan s6 10kHz. S6ng siéu am c6 tan sé 10kHz it b suy giam nén duoc str dung
do khoang cach 16n (10 + 50m) véi song siéu am co tan sb 40kHz bi suy giam manh khi tiép
xUc v&i d6i tuong do nén duoc sir dung dé do ¢ nhitng khoang cach nho.

Pbé do muc chat long trong céc bon chira cam bién duoc dit trén dinh bon. Song siéu
am duoc phat dudi dang xung dén mit phan cach giita 2 méi truong khong khi va chét long,
song mot phan dugc phan xa trd lai, mt phan lan truyén trong chét 1ong va bi suy giam dan.
Song phan xa tré lai duoc bd thu bién thanh tin hiéu dién. Cam bién s& do thoi gian t tir luc
phat xung dén lic nhan xung va tinh dugc khoang cach D tir cam bién dén bé mit chét 1ong
(dua vao van tdc s6ng siéu am c¢), qua dé xac dinh dugc mire trong binh chira.

D=c._
2

Biét duoc chiéu cao bon chira E, ta tinh dwgc murc chat 1ong trong bon:

L=E-D

- Do murc str dung song radar:
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Hinh 2.19: Cdm bién do mirc sir dung song radar
Cam bién do murc dung song radar ciing c6 hai dang: kiéu xung va kiéu diéu tan lién
tuc (FMCW). Khi str dung mét cam bién radar, song radar co thé duoc tao ra boi mot may
phat, dugc gbi ra ngoai bﬁng antenna, phan xa tai bé mat vat liéu va duge thu tro lai bai hé
thdng radar.
Hoat dong ciia cam bién do murc diing séng radar kiéu xung dua trén phuong phap do
thoi gian truyén nhan s6ng radar tir noi phat dén bé mit va phan xa nguoc lai, tir d6 tinh duoc

khoang cach tir diém tham chiéu dén bé mit vat liéu trong bon can do mtc.

2.2.5 Thiét bi do nhiét dd
a. Khai niém

Hinh 2.20: Bau cam bién nhiét dé

La cam bién dugc sir dung dé do nhiét do, khi nhiét d6 thay doi thi cac cam bién s&
dua ra mQt dang tin hi€éu ma tr tin hi¢u nay cac bo doc s¢ doc dugc va quy ra nhiét do. Véi
mdi loai cam bién sé c6 dang tin hiéu khac nhau. C6 loai thi dua ra tin hiéu dién tré, duoc goi
Ia nhiét dién tré hoac O tén goi khac 1a RTD. Théng thuong la cam bién Pt100, Pt1000, Pt50,
CU50. C6 loai dua ra tin hiéu mV dugc goi la cap nhiét va no chi c6 hai day tin hiéu ra. Thong
thuong la cam bién K, R, S, B,T,E.
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Ngoai ra cam bién nhiét 6 con cd loai chuyén xai trong phong hoic trong dudng dng
6 pham Vi thap va chinh xac cao. Véi loai cam bién ndy c6 ngd ra tin hiéu 4-20mA, 0-10VDC
hoic RS485. Vi loai cam bién nay thi tich hop cam bién nhiét d6 va cam bién do am bén

trong vai hai ngd ra riéng biét

’: B

2-wires (Type W)

A
R%<ZB

3-wires (Type X)

©
©
Ré
@

4-wires (Type Y)

@

o w> >

Hinh 2.21: Cdm bién nhiét dg PT100
b. Nguyén ly hoat dong
- Chuyén d6i mV ra nhiét 6
Vidu:

Mot von ké chi thi dién ap 1a 13,033mV khi duoc néi véi mot cap nhiét dién loai T, va
ngudi ta mong mudn chuyén doi dién ap nay thanh nhiét do twong tng. Nhiét do thuc té cia
mdi ndi chuan luc nay duoc xac dinh bang nhiét ké thiy ngan chinh xac 1a 20°C (68°F). Noi
suy tr bang ctia cap nhiét dién loai T, 68°F = 0.790mV (dwa vao nhiét do mbi chuan & 32°F).
Cong gid tri ndy vai gid tri chi thi trén von ké, 13.033 + 0.790 = 13.823 mV, day la gia trj dién
&p da duoc hiéu chinh dira vao nhiét do méi ndi chuan & 32°F. Noi suy tir bang tham chiéu dbi
v6i loai T, 13.823 mV = 539°F (282°C).

- Chuyén dbi nhiét ¢6 ra mV
Vi du:

Nguoi ta mudn kiém tra hiéu chudn mot dung cu do luong & nhiét d6 300°F (149°C).
Dung cu 0 thang do dugc chia theo °F va stir dung cap nhiét dién loai T. Nhiét d6 thuc tai ngd
vao cia dung cu do nay dugc xac dinh bang nhiét ké thity ngan chinh xéc 1a 70°F (21°C). Tur
bang tra loai T, 70°F = 0.830mV va 300°F (149°C) = 6.654 mV dya vao nhiét d6 mdi ndi
chuan & 32°F. Bing cach trir di, dién 4p ngd vao mong mudn di duoc hiéu chinh duva trén co
s& nhiét d6 mdi néi chuan & 70°F 12 6.654 — 0.830 = 5.824 mV.
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CHUONG III

HE THONG PIEU KHIEN NOI HOI BOILER HANKOOK. NHA MAY XO
SOI PINH VU - VNPOLY

3.1 Hé thong hoi nuéc

Hé tl]éng l] O'i Nuwdére lam

mat

Nuwére ngung

-POLY -70kg/h

Bom -PSF — 15500kg'h

nuwdre -FILAMENT- 264kg/h
-UT/OS -1750 kg'h

cap
Quat ‘_J Bon LPG
LPG

Hinh 3.1 Hé thong hoi trong nha may Vnpoly

Hé thong xir
Iy mwrére
ngung Bom nuoc

ngwng 62Po1

Nuore
de mi

25-12-6-3
N&i hoi bar
3oton/h, 25bar

Hé thong hoi nudc trong nha may Vnpoly bao gom:

- Phan chinh:
e Nbi hoi ¢6 cong suét hoi 30T/H, &p suat hoi 25bar.
- Phan phu tro cho ndi hoi:
e Nudc dé mi va hé théng khir khi nude dé mi.
e Bom cap nudc: cip nude d& mi cho nodi hoi
e Quat thoi: cung cap khong khi cho néi hoi
e Bodn LPG: cung cip khi d6t cho ndi hoi
e H¢ thong nudc ngung: thu hoi va ngung hoi sau d6 bom tuan hoan nudc ngung
tro lai hé thong

35



3.2 Théng sb k§y thuit ndi hoi

Loai ndi hoi: Nbi hoi dng nudc 2 bon tuan hodn ty nhién két cau day.
Luu luong ra ndi hoi: 30000kg/h (100% tai)

Nhiét d6 hoi dau ra ndi hoi: hoi qué nhiét.

Ap suit dau ra ndi hoi: 26bar

Nhiét do nude cap: 115°C

Hé thdng gid: Hé thong gi6 cudng bic.

Hé thong d6t

-Banh Itra: khi héa long LPG

-Nguyén li¢u chinh: khi hoa 1ong LPG

Nhiét d6 moi truong cho cac két cau co hoc : 23° C
Tai thay d6i: 10% tai/phut

steam

&
U= |l outlet

l 1| ]

air
and
fuel ——

inlet |—|
combustlon water
chamber tubes

Hinh 3.3: Néi hoi thuc té tai nha may Vnpoly
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3.3 Hé thong diéu khién

Noi hoi duoc trang bi mot hé théng diéu khién st dung PLC Rockwell, va cac thiét bi
do ¢6 do tin cdy cao cung véi hé théng bao vé ndi hoi (BMS - Boiler management system)
nhim gidm sét hoat dong va diéu khién cua ndi hoi:

BOILER VIEW

FIC-622

FIC-612
PTE22 TTE12 PIC-608
NNNN  NNNN s - c TIC-608

2
bar regemr-ch FIC-609
. ¥ Il STEAV HEADC R

FIC-601
LIC-635

PTE01 FTe01
SUEH

ECONOMZER - N NNNN  NNNN

KGICM2  TH
FEED WATER

mmH20

Leess
NNNN

mmH20

FTG12A FTS12B  TT612
G2UB11AB PTE12  PTe1s NNNN  NNNN  NNNN
F.DFAN NNNN NNNN  NmSH  Nm3H c

* 51042 PM 11/192008

Hinh 3.4:So d6 téng qudt trén HMI

- Diéu khién van 62FV601 dé cap nudc va duy tri mic nude trong ndi hoi.
- Piéu khién van 62FCV622 dé cung cap nguyén liéu dot.

- Diéu khién 2 van 62FV611A/B dé cung cap khi dau vao.

- Diéu khién van 62TV608 dé diéu chinh luu luong hoi dau ra.

Ngoai diéu khién nhitng phan tir chinh bén trén, hé thdng con diéu khién & trang thai
luén moé cac van xa day cua bao hoi va bao nudc ( 62LV609, 62TV636) dong thoi thu thap
cac dir liéu ap suat, nhiét do, luu lugng va mirc nude dé diéu khién dong mo cac van.
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'3 3.1 Piéu khlen duy cap va duy tri mye nwéc trong ndi hoi!
'3 3.1.1 So' d6 diéu khién !

BOILER FEED WATER TEMP BOILER FEED WATER FLOW
0~200C 0~40T/H{0~2500mmHz20)
62;(\ o2
B i)
| FED Ll s ]
LOCAL PANEL
B i i e i
(YAl e [s
é L
MAIN STEAM FLOW
SHEET
1 35 B>
SET POINT =
0 mm <& FANS S
<|/]
Z L
| = |
s I
Hif | X
1.03 X -
EXTXD 0
3 4 [o]
K| J |62Fics01
N
LOCAL PANEL
FIELD
?: 62FVE01(F.0)
BOILER F.W
asrEl BUEREN, o
[k
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3.3.1.2 Nguyén ly diéu khién

Muyc nudc trong ndi hoi dugc cai dit theo % va duoc cép vao qua van diéu khién
62FV601, van s& duoc diéu khién dong mé tir 0~100% twong tmg voi tin hiéu 4~20mA duogc
xudt ra tir card AO ctia hé théng PLC.

&=

Hinh 3.5: Van 62FV601

Transmitter do mic 62LT605A/B ¢6 chiic ndng do muc nudc trong bao hoi va thong
qua do dé diéu khién doéng mé cho van 62FV601. Tin hi¢u ciia 62LT605A/B dugc gui vé hé
théng PLC duéi dang analog 4~20mA tuong v6i 0~100% muyc nudc.

Transmitter nhi¢t d§ 62TT601 va luu luong 62FT601 c6 chirc nang giam sat nhi¢t 4o
va luu luong ciia nude cap. Tin hiéu giri vé PLC dudi dang analog 4~20mA twong tmg voi
0~200°C d6i v6i nhiét d6 va 0~40T/H ddi vé6i luu luong ciia nude.

Hinh 3.7: 62TT601 va 62FT601
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I3 3.2 Diéu khién nguyén li¢u khi dot-
3.3.2.1 So' @b didu khién |

LPG MAIN GAS TEMP BNR LPG GAS FLOW LPG MAIN GAS PRESS
0~40°C 0~1000Nm3/H 0~2bar
(0l 52 a2
612 622 622/
U EE O o SO OO SO U SUUUSO ROV
LOCAL PANEL
T )
2P
21 572
22
2033 1.033
273.15°C t
o 0.8bor
™ PA
J 677
296.‘\5‘6
0.4bar
E} BNR LPG GAS FLOW . . oA
! 622
BMS LOGIC
SHEET
ST p BNR LPG GAS FLOW BMS LOGIC
BNR FUEL DEMAND
FIR BMS LOGIC
22
(38T [5>
=
Fix) Ay D|
& «| f| e2ric-622
LOAD(%):LPG(ACT.)
A e EET
<5| S
LOW FIRE BMS LOGIC
297 T POSITION g;%gzr
S MASTER DEMAND SHEET
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o G
........ O OO
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LPG FLOW
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]
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3.3.2.2 Nguyén ly diéu khién

Nhiét luong cta ddu dot sé ty 18 thuan véi % cua tai, tir 46 khi gas s& dugc cap qua
van diéu khién 62FCV622.

Hinh 3.8: van diéu khién 62FCV622
Transmitter nhi¢t d0 62TT622, luu lugng 62FT622, ap suit 62PT622 c6 chire nang
giam sat nhi¢ do cua khi gas, luu lugng va ap suit cua cua khi gas, tin hiéu dugc dua vé hé
théng PLC dudi dang analog 4~20mA tuong ing voi 0~40°C dbi voi nhiét d6, 0~1000Nm3/H
d6i voi luu luong va 0~2bar d6i véi ap suét cua khi gas

Hinh 3.9: 62TT622, 62FT622, 62PT622

Do md cia van sé dugc hé théng PLC diéu khién tir 0~100% dya vao tinh toan % tai
cta hé thong hoi va ap suat, luu lugng cua khi gas dau vao.
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3.3.3
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3.3.3.2 Nguyén ly diéu khién
Pé dau d6t hoat dong yéu ciu phai co khi gas va khong khi, van diéu khién

62FV611A/B sé& diéu khién d6 dong md cuia ramper theo % dé cung cap khong khi cho dau
dét.

Hinh 3.10: Van 62FV611A dong mo Ramber

Transmitter do ap suat 62PT612, nhiét do 62TT612, luu lwong 62FT612A/B, phan
tich n(‘A)ng do oxi 62ATO612A s€ gtri gia tri &p suét, nhiét do, luu lugng va néng do oxi cua khi
dau vao dudi dang tin hiéu 4~20mA vé PLC, twong tng v6i 0~1000mmH20 ddi véi ap suat,
0~100°C ddi v6i nhiét 46, 0~36.400Nm3/H ddi véi luu lugng, 0~10% ddi v6i ndng do oxi
ctia khong khi. Tir nhirng tin hiéu duoc giri vé trén PLC s& tinh toan va diéu khién d6 mé cua
van dé cung cép khong khi cho dau dét.

wumunm’f

A \\ -
p i

Hinh 3.11: 62PT612, 62TT612 va 62FT612A/B
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13.3.4 Piéu khién hoi nuéc diu ral
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3.3.4.2 Nguyén ly diéu khién

Van hoi dau ra 62TV608 cd chirc ning dong, mé dé cung cap hoi nude dé dén céc khu
vuc can su dung.

\

Hinh 3.12: Van 62TV608

Cac transmitter ap suét 62PT608A/B, luu lugng 62FT608, nhiét Ao 62TT608A/B cb
chirc nang do 4p suét, luu lugng, nhiét d6 cta hoi nudce sau qua trinh qua nhiét va sin sang st
dung, cac tin hiéu cia transmitter nay dugc giri vé PLC dudi dang tin hi¢u analog 4~20mA
tuong tng v4i 0~40bar dbi véi ap suat, 0~40T/H d6i véi luu luong, 0~300°C ddi v6i nhiét do
ctia hoi, tir c4c tin hiéu d6 PLC s& diéu khién d6 dong mé ctia van 62TV608 dé diéu chinh luu
lwong va &p suét.

Hinh 3.13: Transmitter 62FT608
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3.4 So d6 d4u ndi ta PLC
3.4.1 So dd ta PLC
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Hinh 3.14: So dé tong qudt ciia hé thong PLC

Hé théng PLC duoc sir dung 12 hé théng Controllogix Redundant ctia Allen-Bradley, bao
gdm céc khdi:

- Khéi ngudn: Power Supply 1756-PA72/C

- Khéi PCU: 1756-L61

- Khéi hién thi: HMI 12”

- Khdi truyén thong: Ethernet, ControlNet, Mudbus.

- Vacéc module DI, DO, Al, AO ¢6 chitc nang nhan va xuét tin hiéu diéu khién
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Hinh 3.14: M4t s6 hinh anh thuc té cia tii PLC
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DRANN JO0 KIM PROJECT | -
weom oo ven|  DINH WU POLYESTER PLANT PROJECT
weprove | ox. k| BC.S. PANEL DRAWING
SHE [pATE DR ANALOG INPUT(6)
HEC CLASKICATION NO. [[D&C, NO REV.
09035-62-IDR-VD-MS015-004/12 | £




62ATE16 —
‘ MUX3-B6
‘ MUX3-A6

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

™[

® ‘ 62AT616 +

[=)

=

S
[]
[
o
B

g 4]
Al 415 [215]
[ SPD4/] ) | SPD48
Crrz71 | Trre7t |
K &
N1NE |B1 Al B2 |A2
B15 A15 B16 Al6
FROM SHEET NO,12 —=
F1=PHF=NS015/-R(MUX3) AR g LTIPLEXER
D15 Ci15 D16 Cié
o—o
RTN |C15 RTN |C16
FROM SHEEI NO.Ob
Lof=2] [sfe«] [sle] [7]e] [efwo] [n]r] [w]we] [s]w] [7]ms]
CH 0 CH 1 CH 2 CH 3 RTN CH 4 CH 5 CH 6 CH 7
#4—1 ANALOG INPUI MODULE(T /o6—IF " 8)
A MAR.30.2011 AS BUILT JH. LEE | 8.6, HUR| K.H. LEE
A NOV.C1.2010| ISSUED FOR CONSTRUCTION 0K, KM | 5.6, HUR| Y.5. Jung
ADD NOQ.| TAG NO. DESCRIPTION REMARK | ADD NO.| TAG NO. DESCRIPTION REMARK A [ocTos.zot0 ISSUED FOR CONSTRUCTION J0. KM | J.0. KM | ok, KM
& JUL22.2010 ISSUED FOR APPRROVAL 4.0, KIM| 5.6, HUR| D.K. KM
N64 62ATE16 BOILER OUTLET FLUE GAS 02 REV. | DATE D CHECKED [APPROVED
PO KO EMPLOYER
N65 SPARE MS015 PYTEX., JSC
HEG JOB NO. CONIRACTOR
05035 /\HYUNDAI
WENDOR
AR +ANKOOK bétec Co, Lid.
DRANN JO. KM FROJECT | -
weom | saren|  DINH VU POLYESTER PLANT PROJECT
weeroven | ox au | BC.S. PANEL DRAWING
SCRE[oeE o ANALOG INPUT(7)
HEC CLASFICATION NO. [D&C, NO REY.
09035-62-ID0R-VD-MS015-004/12-1 |6

I [ I




# 1 ANALOG OUTPUT MODULE(1756-0F8)

CH 0 CH 1 CH 2 CH 3 CH 4 CH 5 CH & CH 7
TB.NO ||0UT—0| RTN ‘ |\GUT—11 RTN | ‘IOUT—2‘ RTN | bDIJT—.':I RTN ‘ |IDUT 17 RTN ‘IOUT—2‘ RTN | FOUT—S' RTN 1 |\OUT—3| RTN ‘
N7 D1 et Dz |2 D3 [c3 D4 [c4 Ds  [cs D6 |c6 D7 |c7 D& [C8
0 Q) © @) Q 0 ®)
D1 1 Dz c2 D3 C3 D4 C4 Ds C5 D6 C6 D7 7 D& CB
B} N \ HART MULTIPLEXER
F —PFH—NSO1J/—R(MUX4, RS 485
BT AT Bz AZ BS A3 B4 A4 By AS BE  AB 87 A/ HE  AB
o
N7 (BT [A1 B2 |A2 B3 |A3 B4 (A4 B3 |5 EE  |A6 87 |A7 B8 |AB
G G G G 6 G G
[4T157] 4157 [2T157] [4T5] 4151 4151 4151 2157
SPD49 SPD50 SPD51 SPD52 SPD53 SPD54 SPD55 SPD56
[ [ TaT L1177 TT77] TTZ7] CTT7Z] LT TZT] LT TZ7]
4] ] - 4] ] ] q ]
[ I e N N e D e e e
01 [o2 04 Jos 07 Joa 10 11 13 14 16 17 19 T2o 22 T23
+] x4 i & & & +| | | +|
= o o N = = - — — - @ @ © © © o
g g e ¢ 8| & 5| = 8| 8 g g Bl 2 8l 2
| F gl 2 Sl 8 gl & z| e 2| ¢ = £l B
[ [ (i L
@ MAR.J0.2011 AS BULT JH, LEE | 5.6 HUR| K.H, LEE
A NOY.01.2010| ISSUED FOR CONSTRUCTION 0K, KM | S.C. HUR|Y.S, Jung
ADD NO.| TAG NO. DESCRIPTION REMARK | ADD NO.| TAG NO. DESCRIPTION REMARK| B Tomoezors enD Fox CoNETRLTRON ) T e
N80 62TVE08B | DESUPER HEATER TEMP CONTROL VALVE NG4 62FVE01 BOILER F.W CONTROL VALVE & [ow2z0t0 ISSUFD FOR APPROVAL 2.0 K| 8.0, HUR) D.K. KM
REV. DATE DESCRIPTION PREPARED| CHECKED |APPROVED
62FCVE22 | LPG FLOW CONTROL VALVE 62FV609 | BLOW DOWN CONTROL WALVE Fo o EWPLOTER
NB1 NES MS015 PVTEX., JSC
N62 B2FCVB11A | F.D FAN SUCTION DAMPER_A NE6 62LV636 | BLOW DOWN TK LEVEL CONTROL VALVE T g HYUNDAI
NB3 B2FCVE11B | F.D FAN SUCTION DAMPER_B N67 B2TVB36 | FLASH TANK TEMP CONTROL WALVE 09035 A:Ng.mu_.ma
VENDOR
SRR 1KOOK bidec Co, Lid.
DRAWN 4.0, KM PROJECT
o | oo mn | DINH VU POLYESTER PLANT PROJECT
wreroven | ok kw | M B.C.S. PANEL DRAWING
SCALE  [DATE DReWN ANALOG QUTPUT(1)
HEC CLASIICATION NO.

BOC. NO REV.

A\

09035-62-DR-VD-MS015-004/13




Két ludn

Nbi hoi da va dang dugc tmg dung rong rdi va 1a khau quan trong dau tién trong
viée cung cip nhiét cho cac nganh cong nghiép :Luyén kim,hoa chét,cong nghiép nhe va
trong dan dung... Sau thoi gian 3 thang lam viéc ngi€ém tuc, voi sy chi bao tan tinh cua
Th.S.Pham Dtrc Thuan, em da hoan thanh dd &n, n6 da mang lai cho em rat nhiéu kién thirc
bd ich vé hé thdng ndi hoi néi chung va hé théng ndi hoi trong nha may xo soi néi riéng.
Trong qua trinh thue hién d 4n em di nghién ciru va tim duoc cac van dé chinh sau:

+ Tong Quat vé hé théng ndi hoi néi chung

+ Hé thong diéu khién PLC Rockwell va céc thiét bi ngoai vi,Van diéu khién,
Transmitter.

+ Hé thong diéu khién ndi hoi HanKook. trong nha may Xo Soi Pinh Vii - VNPOLY.

Bén canh d6, em da c6 co hoi dugc tim hiéu vé mot hé théng ndi hoi cong nghé thuc
té ciia nudc ngoai, didu d6 da gidp cho ban than duc két dugc mot chut kinh nghiém dé sau
nay c6 thé 4p dung vao nhitng cbng viéc thyc tién lién quan dén ndi hoi vi du nhu thiét ké,
cai tién, cai tao hodc bao tri va van hanh ndi hoi cong nghiép.

Hé thdng ndi hoi 1a mot linh vire réng 16n, nd ing dung rat nhiéu trong thuc té khong
chi 12 nganh xo sgi ma con duge sir dung nhiéu trong cac nganh céng nghiép ning cong
ngiép nhe, phuc vu cho qua trinh cong ngiép héa & nude ta hién nay. Tuy nhién, do kién
thitc con han ché nén ban d6 an kho tranh khoi nhiing sai s6t. Em rat mong thay c6 va cac
ban gop y dé do an dugc hoan thién hon.
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Tai liéu tham khao:

Céc bod cam bién trong k¥ thuat do ludng va diéu khién — Lé Van Doanh, Nguyén
Thuong Han, Nguyé~n Van Hoa, VO Thach Son, Pao Van Tan — Nha xudt ban Khoa hoc va
Ky thuat — 2006.

Gi4o trinh cam bién — Phan Quoc Phé, Nguyén Pirc Chién — Nha xudt ban Khoa
hoc va Ky thudt — 2008.

Gido trinh do ludng dién va cam bién do luong — Nguyén Vin Hoa, Bii Ping Thanh,
Hoang Sy Hon — Nha xudt ban Gi&o duc Viét Nam — 2009.

Giao trinh dao tao hoc vién do Nha may Vnpoly bién soan.

Tai liéu Vendor: 09035-00-ms015 steam boiler cuia nha may Vnpoly.

PLC rockwell studio 5000 nguén internet.
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;:‘E"l\}:l:#gf]:g{fllgmm :Phll-ll-’lc . PLC LADDER DIAGRAM FOR STEAM BOILER: 2008-10-22 2% ()P;l?el :)

e g g R |

['otal number of rungs in routine: 13 C:\Documents and Settings:Administrator' "5 - ¥1\PLCSTEAM Control PLC PROGRAM.ACD
JSR
0 Jump To Subroutine —
Routine Name MO03_Operating1
JSR
1 Jump To Subroutine
Routine Name MO04_Operating2
JSR
2 Jump To Subroutine
Routine Name MO05_Trip_Element
JSR
3 Jump To Subroutine
Routine Name MO06_MFT_Master_Fuel_Trip
4 JSR
Jump To Subroutine
Routine Name MO07_Furnace_Post_Purge
5 JSR
Jump To Subroutine
Routine Name MO08_Burner_Ignition
6 JSR
Jump To Subroutine
Routine Name MO09_Burner_Main_Firing_Start
7 JSR
Jump To Subroutine
Routine Name M10_Burner_Main_Firing
8 JSR
Jump To Subroutine
Routine Name M11_BLR_Main_Shut_OFF_VV_Status
9 JSR
Jump To Subroutine
Routine Name M12_Burner_Flame_Proven
10 JSR
Jump To Subroutine —
Routine Name M13_BLR_Main_Shut_Off_VV_Proving_Test
" JSR
Jump To Subroutine
Routine Name M14_General_Alarm
12 JSR
Jump To Subroutine
Routine Name M15_FD_Fan

RSLogix 5000



Main - Ladder Diagram Page 2

PLC:MainTask:BMS 2008-10-22 £ 9:35:29
['otal number of rungs in routine: 13 C:'Documents and Settingsi:Administrator' "5 - ¢1\PLC'STEAM  Control PLC PROGRAM.ACD

(End)

RSLogix 5000



M03_Operatingl - Ladder Diagram
PLC:MainTask:BMS
['otal number of rungs in routine: 5

Page 1
2008-10-22 £ 9:37:34

C:\Documents and Settings:Administrator' "5 - ¥1\PLCSTEAM Control PLC PROGRAM.ACD

{l//Boiler Maual=0 //11Boiler Auto Mode
Auto=1 From HMI To HMI
0 1 F -
/l{/Boiler Maual=0 /Il/Boiler Manual
Auto=1 From HMI Mode To HMI
1 - — | — —
/l//Boiler Auto Mode /MIIBNR Auto Start ////BNR Auto Stop IIIMASTER FUEL TRIP
To HMI From HMI From HMI To HMI
2 4 F ] E ——
/I1/BNR Auto Start
To HMI
JF
JC
/l{/BNR Auto Start
To HMI
Yy
v
/l//Boiler Auto Mode /IIIBNR Auto Stop ///IBNR Auto Start ////BNR Auto Stop To
To HMI From HMI From HMI HMI
3
1 1 — D
/IIIMASTER FUEL TRIP
To HMI
I
1 C
/l/{Boiler Auto Mode /IIBNR Auto Start //l{Furnace Purge /ll{Furnace Purge
To HMI To HMI Ready To HMI Auto Start To HMI
4 s alis JC ~
1 C 1 C JC J
/IIBNR Auto Start /{{fFurnace Purge IHHIMFT Auto Reset
To HMI Completed To HMI To HMI
1 1 ~
1 C JC S
/IIIBNR Auto Start /II/IBNR Auto IGN
To HMI MIMFT Reset Start To HMI
1L 1 C o
1 C 1 C L
/IIBNR Auto Start /f{iMain BNR Auto
To HMI Firing Start To HM
1C ~
1 C )
(End)

RSLogix 5000




M04_Operating2 - Ladder Diagram
PLC:MainTask:BMS
['otal number of rungs in routine: 6

2008-10-22 .4

Page 1
9:37-43

C:\Documents and Settings:Administrator' " - 21\PLCSTEAM_ Control PL.C PROGRAM.ACD

/{/Boiler Manual

/l{/Purge Start From

/ItMaual Purge

Mode To HMI HMI Start To HMI
0 e— 4 E D
/[l/Purge Start From
BCS

/{1Boiler Manual

<CNBR_N4:1.Slot[1].Data.0>

1 E
1 C

HIMFT RESET From

fIManual MFT Reset

Mode To HMI HMI To HMI
1 e— H E D
MMFT Reset From
BCS

/{1Boiler Manual

<CNBR_N4:1.Slof[1] Data.1>

J C

/I//IGN Start From

flIManual IGN Start

Mode To HMI HMI To HMI
2 — 1 F >
MIIGN Start From
BCS

/{1Boiler Manual

<CNBR_N4:1.Slof[1] Data 2>

J C

I1//IGN Stop From

/{{iManual IGN Stop

Mode To HMI HMI To HMI
3 - — — 1 E D
/INGN Stop From
BCS

/l{/Boiler Manual

<CNBR_N4:1.Slot[1].Data.3>

1 E
1 C

/fiiMain Firing

/f{IManual Main

Mode To HMI Start From HMI Firing Start To HMI
4
—] —— q F o

/l{/Boiler Manual

/ll/Main Firing
Start From BCS

<CNBR_N4:1.Slof[1] Data 4>

J C

/{/iMain Firing Stop

/llIManual Main

Mode To HMI From HMI Firing Stop To HMI
M
° — — 1 F <>
/llMain Firing Stop
From BCS

<CNBR_N4:1.Slof[1] Data 5>

J C

RSLogix 5000



M04_Operating2 - Ladder Diagram Page 2

PLC:MainTask:BMS 2008-10-22 2.4 9:37:43
['otal number of rungs in routine: 6 C:\Documents and Settings:Administrator' " - 21\PLCSTEAM_ Control PL.C PROGRAM.ACD

-

RSLogix 5000



MO5 Trip_Element
PLC:MainTask:BMS

['otal number of rungs in routine: 13

- Ladder Diagram

Page 1

2008-10-22 2.4 9:37:50

C:\Documents and Settings:Administrator' "5 - ¥1\PLCSTEAM Control PLC PROGRAM.ACD

//No.1 Emergency Stop Command
/l{{Emergency Stop
From BCP /IHIEmergency Stop
To HMI
<CNBR_N4:1.Slof[1].Data.6>
0 1 E
1 C .
/IIEmergency Stop
From HMI
1 E
1 C
/I{{Emergency Stop
From Field
<CNBR_N4:1.Slot[1].Data.21>
1 E
//ICOMB Air Flow Lo-Low
/I/COMB Air Flow
Lo-Low IHTONR
TON
1 J Timer On Delay —(EN
Timer M5_TONR[0]
Preset 3000 —CDND>—
Accum 0
/I//Boiler COMB Air
IIHITONR Flow Lo-Low To HMI
M5_TONRJ0].DN
JC c
1 C
/IFD Fan Stop Status
/H//FD FAN Stop
Status To HMI BCS
IMTONR
<CNBR_N4:0.Slot[3].Data.9> TON
2 1 E Timer On Delay —CEND
Timer M5_TONR[1]
Preset 3000 —_DN)>—
Accum 0
/I//FD FAN Stop
/IITONR Status To HMI
M5_TONRJ[1].DN
I F N
1 C p,
//Outlet Flue Gas Temp High
/l{{Heater Outler
3 1 F Timer On Delay —CEND
Timer M5_TONR[2]
Preset 3000 —CDND>—
Accum 0
/1//Boiler Outlet
Flue Gas Temp High
/IIITONR To HMI
M5 TONR[2].DN
JC )
1 C L

RSLogix 5000



MO5 Trip_Element - Ladder Diagram
PLC:MainTask:BMS
['otal number of rungs in routine: 13

Page 2
2008-10-22 £ 9:37:50

C:'Documents and Settingsi:Administrator' "5 - ¢1\PLC'STEAM  Control PLC PROGRAM.ACD

/l{{Gas Press High
Limit

/IBNR Shut-Off V/V
All Opene & Vent V/V
Closse To BSP

-
4 1t

/IITONR
TON

|
1 E

Timer On Delay

Timer M5_TONR[3]
Preset 3000
Accum 0

—CEND
—CDND—

/IILPG BNR Header

IIHITONR Press High To HMI
M5_TONRJ[3].DN
1E ~
1 C S
/IIBNR Shut-Off VIV
/IlfGas Press Low All Opene & Vent VIV
Limit Closse To BSP IIHTONR
TON
5 H F q F Timer On Delay —CEN>
Timer M5_TONR[4]
Preset 3000 — DN >—
Accum 0
/IIILPG BNR Header
/IIITONR Press Low To HMI
M5_TONR[4].DN
1 I
1 C A
/I/COMB Air Flow
High IHTONR
TON
5 E Timer On Delay —CEND
Timer M5_TONR[5]
Preset 3000 —(DN)>—
Accum 0
/1//Boiler COMB Air
IIHTONR Flow High
M5_TONR[5].DN
7 E I
1 C "
////BNR Main Line
Fuel Gas Press High
To HMI IHTONR
TON
5 F Timer On Delay —(EN
Timer M5_TONR[6]
Preset 3000 —(DND)—
Accum 0
/l/Boiler NG Main
Line Press Low To
HIITONR HMI
M5_TONR[6].DN
I N
1 C D,

RSLogix 5000



MO5 Trip_Element - Ladder Diagram Page 3

PLC:MainTask:BMS 2008-10-22 2.4 9:37:50
['otal number of rungs in routine: 13 C:'Documents and Settingsi:Administrator' "5 - ¢1\PLC'STEAM  Control PLC PROGRAM.ACD
/[IBNR Main Line
Fuel Gas Press Low
To HMI IHIITONR
TON
8 3 F Timer On Delay —(END
Timer M5 TONR[7]
Preset 3000 —H(DNO)—
Accum 0
/I{IBoiler COMB Air
Flow Low Fire
IIITONR Position
M5_TONR[7].DN
7 c
JC C
/IICOMB Air Flow
Low /IITONR
TON
9 H F Timer On Delay —(END
Timer  M5_TONR[S]
Preset 3000 —(DND>—
Accum 0
/IlIReturn & Supply
Oil DIFF Press Low
HHTONR To HMI
M5_TONR[8].DN
s
il
Hi{Return & Supply
Oil DIFF Press Low
To HMI IITONR
TON
10 1 F Timer On Delay —CEN
Timer  M5_TONR[9]
Preset 3000 —(DN)>—
Accum 0
HIIBNR Inlet Press
HITONR Hgh To HMI
M5_TONR[9].DN
s
1 C C
/HIBNR Inlet Fuel
Gas Press High To
HMI MITONR
TON
" 5 E Timer On Delay —CEND
Timer M5_TONRJ[10]
Preset 3000 HCDND—
Accum 0
/MII\GN Header Press
IIIITONR High Low To HMI
M5_TONR[10].DN
TE c
1C C

RSLogix 5000



MO5 Trip_Element - Ladder Diagram
PLC:MainTask:BMS
['otal number of rungs in routine: 13

Page 4

2008-10-22 £ 9:37:50
C:'Documents and Settingsi:Administrator' "5 - ¢1\PLC'STEAM  Control PLC PROGRAM.ACD

12

(End)

H{IIGN Header Press

High To HMI /MITONR
TON
] F Timer On Delay —CEND
Timer  M5_TONR[11]
Preset 3000 HCDND)>—
Accum 0

/1{/Outlet Hot Qil
IHITONR Temp High To HMI

M5_TONR[11].DN
|
d L

-
.

RSLogix 5000



M06_ MFT Master Fuel Trip - Ladder Diagram Page 1

PLC:MainTask:BMS 2008-10-22 2.4 9:37:57
['otal number of rungs in routine: 4 C:\Documents and Settings:Administrator' "5 - 21\PLCSTEAM_ Control PL.C PROGRAM.ACD
HTrip Command(Common Alarm)
/{l/Emergency Stop Hi{Trip Command To
To HMI HMI
0 ] [ Oy

//{{Boiler COMB Air
Flow Lo-Low Te HMI

1 E
J C

/HIFD FAN Stop
Status To HMI

0L
J L

/IfBoiler Qutlet
Flue Gas Temp High
To HMI

0L
J L

/IILPG BNR Header
Press High To HMI

0L
J L

MILPG BNR Header
Press Low To HMI

1 E
J C

/IILPG BNR Main
Flame Proven To HMI
BCS

0L
J L

MILPG BNR Loss Of
Fuel To HMI

0L
J L

////Return & Supply

Oil DIFF Press Low
To HMI

1 [
JC

/IIBNR Inlet Press
Hgh To HMI

0L
J L

/l{/{QOutlet Hot Oil
Temp High To HMI

1E
1 C
[IMFT(Master Fuel Trip)
Hi{Trip Command To /IIIMASTER FUEL TRIP
HMI To HMI
! 1 E LD

RSLogix 5000



M06_ MFT Master Fuel Trip - Ladder Diagram

PLC:MainTask:BMS
['otal number of rungs in routine: 4

Page 2
2008-10-22 2.4 9:37:57

C:\Documents and Settings:Administrator' "5 - 21\PLCSTEAM_ Control PL.C PROGRAM.ACD

Hi{Trip Command To
HMI

Ifl/{Furmace Purge
Completed To HMI

2 —

IHIMFT Reset

1 E
J L

MILPG BNR Main
Flame Proven To HMI
BCS

<CNBR_N4:0.Slot[3].Data.13>
E—

/IMFT Reset

/IIMFT Auto Reset
To HMI

1 E

J L

/If/Manual MFT Reset
To HMI

1 E
4L

HIMFT Reset

-
.

/IIIMASTER FUEL TRIP
To HMI

a1
3 JC

(End)

/
P

RSLogix 5000



