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TCVN 13732-2:2023

L&i n6i dau

TCVN 13732-2:2023 hoan toan twong dwong véi ISO 15746-2 :2017;

TCVN 13732-2:2023 do Ban k¥ thuat tiéu chuan quéc gia TCVN/TC 184

Hé thdng tw dong héa va tich hop bién soan, Vién Tiéu chuan Chét lwong

Viét Nam @& nghj, Tong cuc Tiéu chudn Do lwdng Chat lvong tham dinh,

Bd Khoa hoc va Cang nghé cdng bé.

Bo TCVN 13732 (ISO 15746), Hé théng tw ddng héa va tich hop - Tich

hop didu khién qua trinh nang cao va kha nang tdi wu hoa hé théng san

xuét gdm cac phan sau:

- TCVN 13732-1:2023 (ISO 15748-1:2015), Hé théng tw déng héa va
tich hop — Tich hop diéu khién qua trinh ndng cao va kha nang toi vu
héa hé théng sén xuat ~ Phan 1: Khung va mé hinh chirc ndng

- TCVN 13732-2:2023 (ISO 15746-2:2017), Hé th{f\ng tw déng héa va
tich hop — Tich hop diéu khién qué trinh ndng cao va kha nang t6i uu
héa hé thdng sén xuat — Phan 2: M6 hinh hoat déng va trao ddi théng
tin
TCVN 13732-3:2023 (ISO 15746-3:2020), Hé thdng ty dong héa va
tich hop — Tich hop diéu khién qué trinh néng cao va kha nang t6i wu
héa hé thong sén xuét - Phan 3: Kiém tra xac nhan va phé duyét



TIEU CHUAN QUOC GIA TCVN 13732-2:2023

Hé thong tw ddng héa va tich hgp — Tich hop diéu khién qua trinh
nang cao va kha nang t6i wu héa hé thdng san xuat —

Phén 2: M6 hinh hoat dong va trao déi théng tin

Automation systems and integration — Integration of advanced process control and

optimization capabilities for manufacturing systems —

Part 2: Activity models and information exchange

1 Pham vi ap dung
Tiéu chudn nay quy dinh:
- cac md hinh hoat dong d& mé ta cac khia canh dong clia mddun APC-O,
- yéu chu trao ddi thong tin lién quan dén cac khia canh ddng cia mddun APC-O;
- ludng cong viéc va vong doi cla cac phén t& APC-O;
- dinh nghia cac dich vy hd trg trac dbi thong tin gitra:
- Thanh phan Cép 3 va thanh phan APC-O;
- Thanh phan Cép 2 va thanh phin APC-O;

- Céc thanh phin APC-O clia mdt hodc nhiéu hé théng APC-O.

2 Tailiéu vién dan

Céc tai liéu vién din dudi day 13 can thiét d& ap dung tiéu chuan nay. Déi véi cac tai liéu vién dén co
ghi nam cdng b thi ap dung cac ban dwoc néu. Péi véi cac tai ligu vién dan khéng ghi-nam cong bd
thi 4p dung phién ban méi nhét (ké ca cac sira ddi).

TCVN 13732-1:2023 (ISO 15746-1:2015), Hé théng tir dong hoa va tich hop — Tich hop diéu khién qué
trinh néng cao va kha néng t6i uu héa hé thdng san xuét — Phan 1: Khung va mé hinh chirc nang
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3 Thuat ngi¥ va dinh nghia

Tiéu chuén nay ap dung céc thuat ngir va dinh nghfa dwéi day.

31
Canh bao (alarm)
Théng bao vé tinh trang bét thwong cé ¥ nghia dic biét déi véi thanh phan APC-O (3.2).

Vi DU: Nhiét @ dwoc didu khién boi médun APC vurot qua giéi han cao hodc dAu vae clia modun cam bién mém
n3m ngoai pham vi hep 18.

3.2
Thanh phin APC-0 (APC-O component)
Déi twang quy trinh trong hé théng APC-O 1a sy khéi tao clia médun chirc nang APC-O.

CHU THICH: Mét thanh phan APC-O cé thé thurc thi cac chire nang khac nhau lién quan @&n suy luan va giao
tiép véi cac thanh phan APC-O khac, twong tac véi md phong va tdi wu hoa, chin doan va dy bao, va didu khién.

3.3

G6i phan mém APC-O (APC-O package)

Nhém san phdm phan mém thwong mai dwoc cung cp béi mot nha cung cip duy nhét dé cung cap
mét hodc nhiéu médun chirc nang APC-O.

3.4

Nén tang APC-O (APC-O platform)

Hé théng dira trén may tinh co kha nang quan ly va thyc thi hé théng APC-O bao gém mét hoidc nhidu
thanh phan APC-O (3.2).

3.5
Do chéch (bias)
Diéu chinh dwoc thire hién voi mét gia tri dworc tinh toan dé budc né khép véi cac phép do thure té.

CHU THICH: B chéch thudng dwoc 4p dung d& gidi thich cho cac nhigu khéng do dwgc.

3.6
Bién dwerc didu khidn (controlled variable)
Bién ma bd diéu khién duy tri tai muc tiéu hodc trong gidi han tdi thiéu va téi da.

CHU THIGH: Né-thue hién diéu-nay bing cach didu chinh cac bién didu khién (3.11).
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3.7

Bién nhiéu (disturbance variable)

Bién ma bd didu khién coi 1a c6 anh hudng dén cac bién digu khién (3.6) nhung bd diéu khién khéng
thé diéu chinh duorc.

3.8

Sw kién (event)

Thay ddi hogc s cb c6 thé phat hién lam thay ddi trang thai clia thanh phin APC-O (3.2) ho3c yéu cau
hanh dong ctia thanh phan APC-O.

V[ DU: Ché 486 cila vong l3p PID dwoc lién két véi mdt bién didu khign (3.11) trong mddun APC thay ddi thanh
REMOTE hodc mot qué trinh dwoc quan Iy bdi hé théng APC-O thay ddi trang thai ti “Producing” thanh
"Shutdown".

3.9
Phan tir diéu khién cubi (final control element)
Thiét b vat Iy thue sw dugce di chuyén dé hoan thanh viéc diéu khién mét qua trinh.

Vi DY: Céc van, bé gidm chén, dan ddng bién téc, v.v...

3.10
Gi¢i han cieng (hard limit)
Mét gi¢i han ma bd diéu khién khéng dwoc phép dat trong bét ky trwéng hop nao.

3.1
Bién diéu khién (manipulated variable)
Bién ma bd didu khién didu chinh.

CHU THICH: Bay thuong la cac diém d&t cla cac vong PID nhung cling c6 thé 1a thao tac tryc tiép cla phan ti
diéu khién cubi (3.9).

3.12

Puwing co s& hiéu qua (performance baseline)

Panh gia va thAm dinh mét tap hop cac chi s hiéu qua trong yéu cho mdt qua trinh trudrc khi trién khai
hé théng APC-O.

CHU THICH: Myc dich 1a d& danh gia hiéu qua clia hé théng APC-0 so v&i dudng co s& hidu qua.

3.13

Gi&i han téc dd thay ddi (rate of change limit)

Gi¢i han dwoc d3t trén mot lweng ma mét gia tri dwoc phép thay déi trong mét khodng thoi gian xac
dinh.
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3.14

Cong thirc (recipe)

Tap hop cac thanh phan, quy dinh ki thuat cla san phdm va cai dit qua trinh xac dinh cach san xuét
san pham.

3.15
Gidi han mém (soft limit)

Gi¢i han ma bd didu khién nén ¢6 gang tuan thi nhung c6 thé virot qua néu can thiét.

3.16
Bam theo (tracking)

Hanh déng lam cho gia trj clia mot tham sb giéng véi gia tri clia tham sd khac.
VI DY: Bé diéu khién PID c6 thé bam theo diém dat véi gia trj qua trinh khi né & ché 96 MANUAL.

3.7

Quy dao (trajectory)

Tap hop cac gia tri, dién hinh 12 mot mang, thé hién hanh vi dy kién trong mét khoang thoi han xac
dinh.

CHU THICH: Trong cac (rng dung APC, quy dao cia bién diéu khién (3.11) 1a tap hop cac budc di chuyén do bd
diéu khién 1ap ké hoach va qu dao clia bién dugc didu khidn (3.6) 1a nhirng thay ddi du kién dia trén cac budc
di chuyén d4 lén ké hoach do va qua khi thay ddi qua trinh gan day.

3.18

Giam sat (watchdog)

Chirc n3ng xac dinh xem mét thanh phan cla hé théng didu khién ho3c hé thdng bén ngoai co hoat
dong binh thwong khong.

CHU THICH: Théng thwdng, chire nang gidm sat sé thie hién mot sb tap hop hwéng dan néu né xac dinh thanh
phan duwoc theo dai khdng hoat dong binh thwrdng.

3.19
Ludng cdng viéc (workflow)
Trinh ty cac hoat dong v&i diém bat dau va diém két thic rd rang d& mo ta mét nhiém vy,

CHU THICH: Ludng céng viéc ciing ¢6 thé cd cac nhanh, diém quyét dinh va sy kién (3.8). Ludng cong viéc Ia
mét loai mé hinh hoat ddng.



4 Thuit ngir viét tit

APC
APC-O
cv
DV
KPI
MPC
MV
OP
OPC
OPD
OPL
OPM
PID

SP

advanced process control
advanced process control and optimization
controlled variable

disturbance variable

key performance indicator
model predictive control
manipulated variable

output of a PID controller

open platform communications
object-process diagram

object process language
object process methodology
proportional-integral- derivative

Setpoint

5 Ludng cong viéc APC-O

5.1 Khai niém vong doi

Vong doi cla hé théng APC-O bao gdm céc giai doan sau:

a) Phan tich yéu cAu;

b) Thiét ké;

¢) Phattrién;

d) Thuye hién;

e) H& tro ky thuat.

TCVN 13732-2:2023

diéu khién qua trinh nang cao;

didu khién qua trinh nang cao va téi wu héa
bién dwoc didu khién

bién nhiéu

chi sb hiéu qua trong yéu

diéu khién dy bao theo md hinh

bién diéu khién

tin hiéu dau ra cda bd diéu khién PID
truyén théng nén tang mé

so dd qua trinh ddi tweng

ngdn ngf* qua trinh déi twong
phuong phap qua trinh ddi twong

vi tich phan ty &

diém dit

Hinh 1 minh hoa ludng céng viéc clia hé théng APC-O vi né lién quan dén cac giai doan clia vong doi.

Hinh nay va tit ca cac hinh minh hoa tiép theo dwoc mé ta bang phuong phap qua frinh déi trong
(OPM). Bang 1 dinh ngha cac ky hiéu OPM str dung trong tiéu chudnnay. Ngén ngi¥ qué trinh ddi tuong
(OPL) I3 ban sao van ban clia quy dinh ky thuat hé théng OPM db hoa. Vi dy vé OPL cd thé dugc xem
trong Phu luc B.
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Bang 1 - Ky hiéu OPM sir dung

Ky hiéu Tén Mé ta
' Object | Déi twong Mt dbi tong 13 mét muc ton tai hodic ¢6 thé ton tai sau khi
' dugc xay ding, vé mat vat Iy hodic thang tin. Cac lién két
gitra cac ddi twrong sé tao thanh cau tric ddi tugng clia hé
théng dwoe mé hinh hoa, tirc 1a khia canh cu tric, tinh cla
hé théng.
Qua trinh MGt qua trinh 12 mot myc thé hién khia canh hanh vi, hé
rocessing
théng dong: cach cac qua trinh bién ddi cac ddi twong trong
hé théng va cach hé théng hoat dong d& mang lai loi ich.
Céc qua trinh bd sung cho cac ddi twong bang cach cung
cép khia canh ddng, quy trinh clia hé théng.
Trang thai Trang thai 12 mét tinh hudng hodc vi tri ma tai d6 mét doi

twong cé thé tdn tai trong mét khoang thoi gian. Béi trong B
c6 thé & trang thai S1 ho3c S2.

iy
I

Lién két cong cu

Lién két cong cy Ia lién két quy trinh két néi mét qua trinh véi
trinh kich hoat clia qua trinh @6 trong @6 trinh kich hoat la
cdng cy, di liéu, v.v. i trong A kich hoat Qua trinh B va
Qua trinh B khéng thé xay ra néu Déi twong A khdng ton tai.

& Lién két diéu kién | Lién két diéu kién 1a mét lien két quy trinh két ndi mot qua
O trinh v6i mét trinh kich hoat ciia qué trinh d6 trong dé trinh
kich hoat 1a trang thai clia mdt ddi twong. Qua trinh thuc

hién khi va chi khi d6i twong & trang thai nhat dinh.
Lién két tiéu thy | Lién két tiéu thy Ia mot lién két két ndi mot qua trinh véi mot
dbi twong st dung bdi hodc duoc tiéu thu do sy xuét hién

clia qua trinh @6. Qua trinh B tiéu thy i twong A
(5 )— » | |Lién kétkét qua | Lién két két qua 1a lien két két ndi mot qua trinh véi mot déi
trong dwoc xay dueng do s xuat hién clia qua trinh dé.

Qua trinh B tao Déi twgng A.

p(¢) | Lién két goi Céc lién két goi la cac lién két quy trinh gitka cac qué trinh

}.-_.__. S|

dang goi va cac qua trinh dwgc goi. Cac qua trinh goi kich
hoat cac qua frinh duwrgc goi. Qua finh B goi Quatrinh C.

Lién két tac

Déi twong 1a mét ngwdi didgu hanh. Kich hoat lién két sé kich
hoat qua trinh B.

|

1
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A k(5 |Liénkéthiéu Gng | Qua trinh B thay ddi trang thai ciia D4i twgng A; céc chi tiet
cla higu (ng ¢6 thé dwoc thém vao & mire thap hon.

YD, Lién két s kién | Sw ton tai hodc tao dbi twong A sé cb gang kich hoat qua
tiéu thy trinh B. Néu B duwoc kich hoat, né sé tiéu thu A. Qua trinh
thwe thi sé tiép tuc néu qua trinh kich hoat khéng thanh
cong.

Lién két didu kién | Sw tdn tai clia ddi twong A 13 didu kién dé thue thi B. Néu
d@6i tvong A khdng ton tai, thi qua trinh B bj bd qua va Iubng

i

hé théng thdng thuong tiép tuc.

Lwu y ring cac giai doan Phan tich yéu cAu va Thiét ké thudng trao ddi thdng tin theo cach thii cong thay
vi st dung cac giao dién dién ﬂ’i' hoac dya trén may tinh. Do d6, tiéu chuan nay chi dé cap dén cac giai
doan Phat trién, Thue thi va H3 tro nhw dwoe minh hoa trong Hinh 1. Hinh 1 thé hién cac qua trinh va dbi
tuong ngoai pham vi bing mdt dudng dit nét va cac qua trinh va déi tuong trong pham vi bang mét
duwong lién nét.

Céc cdng cu khac nhau thwrdng st dung cho méi giai doan do cac yéu ciu chire nang khac nhau clia cac
giai doan riéng biét. Do dé, tiéu chudn nay s& md ta cac giai doan vong doi Phat trién, Thire thi va H3 tro
dwéi dang céac hé théng riéng biét véi cac giao dién tich hop gitra ching.

TCVN 13732-1 (ISO 15746-1) da xac dinh bén madun chirc nang trong hé théng APC-O Ia Cam bién
mém, Kidm soat qua trinh nang cao, Téi Lu héa va Déanh gid hiéu qua. Ludng cdng viéc cho bt ky giai
doan nao cling trong tw ddi véi bbn médun chire nang nay, nhung khéng giéng nhau. Do d6, mét s sén
pham APC-O thirong mai bao gdm céac cong cu phan mém hoan toan riéng biét dé phat trién, thyc thi va
hd tr bbn mddun chire niing trong khi nhirng san pham khac duge tich hop tét bén trong. Cac giao dién
tich hop dwgc xac dinh trong tiéu chudn nay sé tao diéu kién thuan lgi cho viéc tich hop gilra cac san
phim APC-O thurong mai khac nhau va gitra cac hé théng APC-O va khong APC-O. Tiéu chuén khéng
cb y ting ho bét ky mirc tich hop ndi bd cy thé.

11
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Hinh 1 - Lubng céng viéc vong d&i APC-O

12
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Céc mddun APC-O bao gdm mét hoc nhiéu thanh phan thirc hién cac chirc ndng hodic cng viéc cy thé.
Céc thanh phan riéng 18 nay c6 thé dwoc xay dung riéng 1é sau d6 duoc l3p rap dé tao thanh modun
APC-0O hoan chinh.

Céc giao dién bén ngoai dwec giai doan Phét trién s& dung bao gdm c4c md hinh théng tin khang phai
APC-0. Bay cé thé la cac cong cy dinh vi tai nguyén toan ciu cho bat ky cip nao hodc thang tin duoc
truyén thli cong mé t3 céc hé théng khac nhau ma ng dung APC-O du kién sé giao tiép trong céc giai
doan Thuc thi va/hoic H8 tro.

Hinh 2 - Ludng cdng viéc clia giai doan Phat trién

Giai doan phét trién cling twong tac véi di liéu lich st tir nhidu cap khac nhau, vi du:

- Quy dinh ki thuat san pham

Dt liéu qua trinh qua khi

Két qua phong thi nghiém qua kh(

Gia thanh san xuét

L}

Giai doan phat trién sé twong tac véi cac hé théng APC-O trong giai doan Thre thi va HS tro bing cach
cung cép cac dinh nghfa médun APC-O. Day cb thé 1a cac dinh nghia méi hodc sira ddi cac dinh nghia
hién cé. Céc hoat déng trong giai doan Phat trién c6 thé dugc bét dau khi hoan thanh giai doan Thiét ké
hoéc giai doan Hb tro bao hiéu sy can thiét phai cai tién hé théng APC-O.

13
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5.3 Giai doan thue thi

5.3.1 Ludng cdng viéc cia giai doan thye thi
Giai doan Thirc thi bao gém ludng cdng viéc dwee minh hoa trong Hinh 3.

Céc hoat déng chung duogc xac dinh thay vi chi tiét hoa tirng médun chire ndng riéng biét. Mac di ¢é sv
khac biét gitra cac madun v& cach cac hoat ddng nay dwoc thire hién, nhung nhivng khac biét do khéng
lién quan dén tiéu chudn nay. Ngoai ra, cac chi tiét clia ludng cdng viéc Giai doan thyc thi sé khac nhau
gitra g6i APC-O thwong mai ndy voi géi APC-O thuwong mai khac nhung nhitng khac biét dé khong lién
quan dén tiéu chuan nay. D& don gidn, mét hé théng don ludng don gidn st dung d& minh hoa ludng
cbng viéc cla Giai doan thyc thi. Mdt sé g6i throng mai dworc thiét ké theo cach nay nhung cling ¢
nhitng géi thwong mai st dung x( Iy khéng ddng bd hoan toan va tham chf xtr Iy phan tan cao.

Hinh 3 minh hoa cac thanh phin APC-O thyc thi trong mot vong lap lién tuc dwoc digu khién bdi qua
trinh "Iap lich tac vy" chi dwec kich hoat néu trang thai thoi gian lam viéc clia médun APC-O 13 "dang
chay". Nhu da trinh bay trong giai doan Phét trién, modun APC-O bao gdm mét hodic nhidu thanh phén.
Trong giai doan The thi, cac thanh phan APC-O cb thé dwoc cap nhét riéng 18 nhw trong Hinh 3 hodc
toan bd médun co thé duwoc cap nhat cling mét lc.

14
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Hinh 3 — Ludng céng viéc & giai doan thyrc thi

Céc giao dién khong phai APC-O sau day cho giai doan Thyre thi duoc xac dinh & day va dwoc mé ta chi
tiét trong Diéu 6:

a) Trao ddi théng tin cAp 2 cho cac dir liéu nhu:
1) Théng sb vong lap PID
2) Caidat cac yéu té didu khién cudi nhur vi tri van va téc do truyén dong
3) XU Iy cac phép do tir cac thiét bj nhu cam bién lwu lweng va nhiét 46
4) Gia trj thé hé thdng kiém soat chung
5) Tin hiéu bao dong va str kién

b) Trao ddi thong tin cap 3 cho cac diF liéu nhu:

1) Quy dinh k¥ thuat ctia san phdm

15
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2) Caidat quy trinh dwa trén cong thirc
3) Két qua phong thi nghiém
4) Gia thanh san xuat

Cac giao dién sau day gitra cac Thanh phan APC-O ciing dwoc xac dinh & day va diegc mb ta chi tiét
trong Diéu 6:

a) Trao ddi théng tin APC-O. Vi dy:
1) DU liéu, canh bao va sw kién APC-O
2) Théng ké hiéu qua APC-O
3) Yéu cau thye hién va két qua

4) Dinh nghia médun APC-O

5.3.2 Hé théng APC-O phan tan

Hinh 4 minh hoa cach cac thanh phan APC-O phan tan twong tac. Trong hé théng vi du, sau modun
APC-O twong tac dé thuc hién mét sé chirc nang lién quan dén nhau. Sau médun duoc xac dinh la:

L}

Mb&dun 1 - cam bién mém cung cAp mét hodic nhidu phan tr di¥ liéu cho Maddun 3

- Mddun 2 - cam bién mém thir hai, khac v&i Médun 1, cung cap mot hodic nhiéu thanh phan di liéu
cho Modun 3

- M&dun 3 - médun APC thye hién cac chirc ning digu khién nang cao trén qua trinh sdn xuat hoan
toan trong méi trudng cép 2

- Mbdun 4 - médun APC thuc hién céc chirc ndng diéu khidn nang cao trén qua trinh san xuét theo
céch anh hudng dén chinh quy trinh san xuét & cap 2 va ca mét hodc nhiéu chirc nang MOM & cép 3

- Mbddun 5 - mddun t6i wu héa thyc hién cac chirc nang téi wu héa qua trinh hoan toan trong méi
tredng clp 3

- M&dun 6 - mddun danh gia hiéu qua phan tich, bam theo va bao cao hiéu qua clia médun 1-5

Céc twong tac khac nhau gilra cac médun duwrgc minh hoa trong Hinh 4. Mddun 1 va 2 chi cung cép dt
liéu cho Médun 3 theo cach twong tw nhw cac cong cy vat Iy dwoc cai dat trong qua trinh san xuét.
Médun 3 cling st dung mot hodic nhidu dAu ra tir Modun 4. Cac dau ra nay co thé 13 cac diém dat
duoc ghi tir cac bién dwoc diéu khién trong Mddun 4 va st dung lam muc tiéu cho cac bién dwoc didu
khién trong Médun 3. Twong tw nhu vay, Mddun 4 s dung mét hoac nhidu du ra tir Médun 5. Vi
M&dun 5 12 mét mddun t6i u hoa, mét vi du dién hinh sé 1a cac muc tiéu cho cac bién duoc didu khién
trong Mddun 4 trong d6 cdc muc tiéu nay duoc Médun 5 xac dinh 1a muc tiéu tdi wu dwa trén cac muc
tiéu kinh doanh dwgc thu thap tir cac hé théng MOM khéac nhau & cép 3.
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s o E ey

Hinh 4 - Vi dy v& twong tac APC-O phan tin
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5.4 Giai doan Hb try

Giai doan Hb tro bao gém lubng céng viéc duoc minh hoa trong Hinh 5. Ludng cong viéc clia giai doan
Hb trer sé st dung céc giao dién duwgc xac dinh trong cac giai doan trudc.

Giai doan Hé tre thwéng 12 mdt hoat dong thli cdng dé nang cao va duy tri hidu qua clia hé théng APC-
0. Trong giai doan hé tro dwroc thure hién thii cdng, cac quyét dinh cla chuyén gia ky thuat thwomng dua
trén thdng tin va phan tich tir médun danh gia hiéu qui. Ba médun cdn lai sé cung cip cho médun
danh gia higu qua cac d¥ lidu théng ké vé hiéu qua dugc thu thap thang qua cac chirc ning bam theo
va phan tich ndi ba. Giai doan hd tro c6 thé hoan toan ty dong bang cach st dung médun danh gia

hiéu qua cling hoan toan ty déng.

Hinh 5 — Ludng cbng viéc cuia giai doan hd tro

6 Trao ddi thong tin

6.1 Tong quan vé djch vy trao ddi thong tin

Ludng cong viéc vong doi clia APC-O xac dinh céc giao dién khong phai APC-O sau day ma cic hé
théng APC-O sé hé tro:

a) Cép2:

1) Binh vi tai nguyén chung xac dinh tinh kha dung va kha nang cla cdc tai nguyén khong phai
APC-0. Nhitng vi du bao gém:

i. VonglapPID
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i.  Céc yéu td kiém soat cudi nhur van va & dia
iii. dung cyxtly
iv.  Tin hiéu bao dong va sv kién

2) Trao d6i théng tin cho di¥ liéu khéng phai APC-O. Nhirng vi dy bao gém:
i)  Théng sb vong I3p PID
i) Caidit cac yéu té didu khién cudi nhu vj tri van va téc d6 truyén dong
iy  X&ly cac phép do tir cac thiét bi nhur cam bién leu Ivong va nhiét 4o
iv)  Gia tri thé hé théng kiém soat chung
v)  Tin hiéu bao dong va st kién

b) Cap3:

1) Cac con trd tai tai nguyén toan ciu dé xac dinh tinh kha dung va kha ning clia cac tai nguyén
khéng phai APC-O. Nhirng vi du bao gom:

) quy dinh ky thuat san pham

iy Cong thirc

iy D liéu qua trinh qua khi

iv) K&t qua phong thi nghiém

v)  Lénhsanxuét
2) trao ddi théng tin cho di¥ liéu khdng phai APCO. Nhirng vi du bao gbm:
i) quy dinh ky thuat san phdm
iy  Caidat cong thire

i) D liéu qué trinh qua khir
iv)  Két qua phong thi nghiém
v)  Giathanh san xuét

Ngoai ra, c4c giao dién bén trong sau day gitra cac Médun APC-O duoc xac dinh trong ludng cdng viéc
cép phu @& hd trg tich hop cac sin phdm phin mém thuong mai nhim tao ra mét hé théng APC-O
khang ddng nhét. Pidu nay lam gidm sy phu thudc clia nganh vao moi san phdm APC-O thwong mai hé
tro moi cdng nghé c6 thé. Cac hé thdng APC-O sé hé tro cac giao dién nay:

a) Binh nghta madun APC-0;
b) D@ ligu APC-O;

c) Canh bao va tin hiéu sw kién APC-O.
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6.2 Mo hinh thong tin
6.2.1 Quy dinh chung

Tét ca cac giao dién déu dyra trén mot md hinh thang tin téng thé cho céc hé théng APC-O duoc minh
hoa trong Hinh 6. Mét hé théng APC-O bao gdm médt hoac nhiéu Médun APC-O. Madun APC-O sé duoc
xac dinh theo Tén va Loai va cling ¢o thé c¢6 mdt hodc nhiu thudc tinh danh riéng cho nha cung cép
dwoc cung cap thdng qua giao dién dich vu kham pha.

Cac ky hiéu trong Bang 2 st¥ dung trong cadc md hinh théng tin trong tai liéu nay:

Bang 2 — Ky hiéu md hinh théng tin

Ky hiéu Tén M6 ta
Péi twong M&t d6i twrong 1a mét myc tn tai hodic ¢6 thé tdn tai sau khi dwoc

xay ding, vé mat vat Iy hodc théng tin. Cac lién két gitra cac dbi
twong sé tao thanh cau tric doi twong clia hé théng duoc md
hinh héa, tirc 1a khia canh cu trdc, finh cla hé théng.

' Lién két quanhé | Mat quan hé cAu triic co' ban. Tap hop-Tham gia 13 mét muc
tap hop —tham gia | ngudn tap hop mét hoic nhidu muc tham gia khéc, cac muc dich,
thanh mot tdng thé c6 y nghia.

Lién két quanhé | Mot quan hé cdu tric co ban. Trinh bay-Dac treng ¢ nghia Ia |
A trinh bay — dac mét muc trinh bay hodc dwoc dic trung bdi mot myc khac. Moi
trung quan hé Trinh bay-Dic trung lién két mét myc ngudn, muc trinh

bay, véi mét hodic nhidu muyc dich, sé xéc dinh cac tinh nang dic
trieng cho muyc trinh bay.

_ Lién két quan hé Quan hé Quy dinh chung héa-Chuyén biét héa mé rong khai
Quy dinh chung niém ké thira cho cd déi twong va qua trinh. Mot hang muc
héa—chuyénbiét | chuyén biét hda it nhat cé ciing quan hé cu tric va quan hé quy

hoéa trinh nhw hang muc quy dinh chung.
A\ Liénkétquanhé | Quan hé phan loai-khdi tao két néi cac Iop voi cac thyc thé clia
.@, khéi tao—phéan loai | ching.

Cac mddun APC-O Cam bién mém, APC va Tdi wu hda sé co Loai Dinh nghia la mét loai ddi twong voi
cac kiéu phy dé xac dinh cach khdi tao cu thé clia médun APC-O. Vi du vé& Loai APCDefinition 1a
MatrixMPC, ExpertSystem va TransitionProcedure. Vi du v& Loai SoftSensorDefinition la Equation va
NeuralNetwork. Vi dy vé Loai OptimizationDefinition |4 SteadyStateOpt, DynamicOpt va ExpertSystemOpt.
Maddun APC-O sé cung cap cdu tric Loai dinh nghfa cu thé clia nd thdng qua giao dién dich vu kham
pha.

Madun PerformanceAssessment khdng cé Loai Binh nghia nhung sé& c6 KPISets, 1a bd KPI s dung dé&
danh gia hiéu qua cGa hé thdng APC-0. KP!I cu thé va dinh nghia cla chling sé dwoc cung cap bdi hé
théng APC-O théng qua giao dién dich vy kham pha.
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Rinh 6 — M6 hinh théng tin APC-O
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6.2.2 Thudc tinh loai sw kién APC-O

Médun APC-O phai chira Tap s kién 13 mgt nhdm cac sy kién ma mddun sé gidm sat hoic tao ra. Cac
st kién chinh xac khong chi phu thudc vao loai Médun APC-O ma cén phy thudc vao loai qua trinh san
xuét ma médun dwoc ap dung. Cac su kién trong Tap hop s kién 13 cac déi twong thudc loai Loai st
kién APC-O. Cac sy kién cu thé va dinh nghia clia chling s& dwoc cung cap béi hé théng APC-O thong
qua giao dién dich vy kham pha. Thoi gian ch& giao tiép, Quy trinh trén san phim va Thay dbi cap san
pham Ia nhitng vi du v& céc st kién ma hé théng APC-O quan tam. Céc s kién cé thé kich hoat hanh
ddng, vi dy: sy kién Thay ddi cip san pham co thé kich hoat tai cac muc tiéu va giéi han cu thé clia s3n
phadm vao mbdun APC.

APC-OEvent Type la mdt loai d6i twgng Xxac dinh cac thudc tinh phd bién clia céc si kién sir dung trong
APC-O. Hinh 7 hién thj mé hinh théng tin cho Loai APC-OEvent va cac loai phu dwoc xac dinh. Phu luc A
cung cap mét bo sw kién vi du.

Thugc tinh loai sy kién APC-O:

- Source - Tham chiéu dén déi twong da tao sy kién

- Time - Thoi diém xay ra s kién

- Type - Loai sir kién

- EventCategory - Nhém sty kién dwegc xac dinh, chéng han nhw Sy kién qua trinh hodc Sy kién hé
théng

- Severity - Tinh khin c4p clia st kién

- Vendor-Specific Attributes - Thudc tinh bd sung dworc xac dinh bdi géi APC-O cy thé. Cac thude tinh
nay sé dwoc cung cAp bdi giao dién dich vy khdm pha.

ConditionEvent 13 mét kiéu con clia Loai APC-OEvent s(* dung d& biéu thj cac thay ddi trong mét sé diéu
kién, chﬁng han nhu trang thai bao déng clia phép do quy trinh hodc trang théi cla lién két truyén théng
hé théng. ConditionEvent cé cac thudc tinh bd sung nhw dwec hién thj bén dwdi:

ConditionEvent (sw kién co diéu kién) Ia mét loai phu clia loai sy kién APC-O, st dung dé chi ra sy hién
dién clia cac thay ddi trong mét s6 didu kién (vi du: diéu kién bao dong cta hé théng do lwdng qua trinh,
thay @di trang thai clia lién két truydn théng voi hé théng, v.v.). Mot sy kién cé didu kién ¢ cac thudc tinh
bd sung:

- ConditionName ~ tén didu kién;

- NewsState - trang théi méi.

TrackingEvent 13 mét kiéu phu clia Loai APC-OEvent st dung dé biéu thj cac hanh déng nhu bét dau
chuyén ddi cip san pham hodc nhap phép do phdng thi nghiém méi. Mot TrackingEvent khong co thudce
tinh nao ngoai nhirng thudc tinh dwoc xac dinh cho Loai sw kién APC-O.
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Hinh 7 — M& hinh thong tin APC-OEvent

6.2.3 Thudc tinh ciia bién loai APC-O

T4t ca cac loai Médun APC-O sé c6 VariableSets clia loai co s& Loai APC-OVariable. VariableSets |a tap
hop cac bién s dung bdi hé théng APC-O. Cac bd da xac dinh dwoc hién thi cho tirng loai
APC-OModule. Cac bién trong méi bd nay 1a cac kiéu con clia Loai APC-OVariable. C4c bd khac b thé
dwoc xac dinh bdi hé théng APC-O va duwoc hién thj théng qua giao dién dich vu kham pha.
InputVariableSet va OutputVariableSet Ia tap hop cac bién thudc loai cor s APC-OVariable va khéng co
thudc tinh Hanh vi cy thé.

Loai APC-OVariable 1a mét kiéu @i twong xac dinh cac thudc tinh chung cta tat ca cac bién st dung
trong APC-O. Hinh 8 cho thay mé hinh théng tin cho Loai APC-OVariable va cac loai phy dwoc xac dinh.

Cac thuge tinh clia Loai APC-OVariable dwoc dinh nghia nhw sau:
- B gia tri clia bién bao gdm:
- ProcessValue - gia tri quy trinh hién tai dwoc doc tir Ngudn
- Quality - chét lwvgng dir liéu ctia ProcessValue
- TimeStamp - ngdy va gi&» duoc lién két véi ProcessValue
- Tap cac thude tinh clia bién bao gdm:

- Name - tén md ta clia bién; - VariablelD - dinh danh mé ta duy nhét clia mét bién & dinh dang
chuyén nghiép ddc biét

- nguoicho;
- DataType - kiéu d@ liéu cGa bién qua trinh (vi du: REAL, INT, BOOL, v.v.);

- ModuleType — Loai APC-O clia médun ma bién duoc lién két (vi du: mddun APC, cam bién dugc
diéu khién bang phan mém);
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Source — lién két d&n mét ngudn dir liéu bén ngoai. Cac kiéu con cla VariableSource (ngudn ctlia
bién) bao gém: PIDLoop (vong phan hdi PID), FinalControlElement (phan hdi cia bd truyén
ddng), SuccessfulVariable (bién dwoc tinh toan), SoftSensor (cadm bién dwoc diéu khién bing
phan mém). Cac kiéu con nay dugc md 1a trong phan 6.3 va 6.4.

EngineeringUnits - don vi k thuat xac dinh gia trj clia cac bién;

VariablelsActive - c& cho biét liéu bién ndy c6 lién quan dén tinh toan clia thanh phan hay khéng;
VariableStatusEvent - mét sy kién bao hiéu su thay ddi trang thai clia bién APC-O;

Thudc tinh nha cung cdp cy thé - bét ky thudc tinh bd sung nao do géi chwong trinh APC-O dic
bigt;

BehaviourSpecific - kiéu phu clia bién APC-O, phan anh cac dac diém hanh vi;

Name - t&n md t clia bién

VariablelD - ma dinh danh d& xac dinh duy nhét bién, dinh dang s& danh riéng cho nha cung cép
DataType - kiéu d¥ liéu clia ProcessValue, vi dy REAL, INT, BOOL, v.v.

ModuleType - loai médun APC-O ma bién duoc lién két véi, vi dy: APC hodc SoftSensor

Source - mét tham chiéu dén mét ngudn bén ngoai cho dir liéu. Céc kiéu con clia VariableSource
bao gém PiDLoop, FinalControlElement, CalculatedVariable va SoftSensor. Cac kiéu con nay
dwgc md ta trong 6.3 va 6.4.

EngineeringUnits - don vi do xac dinh gia tri

VariablelsActive - c& @& cho biét liéu bién co dwoc bao gdm trong phép tinh thanh phin hay
khdng

VariableStatusEvent - mét sy kién bao hiéu sy thay ddi trang thai clia bién APC-O
Vendor-Specific Attributes - B4t ky thudc tinh bd sung nao dwgc cung cép bdi géi APC-O cy thé

Behaviourspecific - cac kiéu con clia Bién APC-O thé hién hanh vi bd sung
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1 TESAtLEC T

Hinh 8 — M6 hinh théng tin loai APC-OVariable

6.2.4 Cac loai dinh nghia médun
Ba loai déi twgng dwgc xac dinh cho cac mddun APC, SoftSensor va Optimization.

Loai APCDefinition chi dinh d6i twong @& thuc hién Bidu khién qua trinh nang cao. Binh nghia clia déi
twong phy thuge vao loai APC st dung. Vi dy la MatrixMPC, ExpertSystem va TransitionProcedure. Cac
loai APC khéc tdn tai va chung sé c6 cac dinh nghta ddi twong duy nhét. Goi APC-O cy thé sé cung cp
céc dinh nghfa cho céc loai APCDefinition ma né st dung.

Loai SoftSensorDefinition chi dinh déi twong dé trién khai Cam bién mém. Pinh nghta ctia déi twong phy
thudc vao loai Cam bién mém s dung. Vi du I3 Equation va NeuralNetwork. Céc loai Cam bién mém
khéc tdn tai va chiing sé c6 cac dinh nghia ddi twong duy nhét. Géi APC-O cy thé s& cung cp cac dinh
nghfa cho Loai SoftSenscrDefinition ma né slv dyng.

Loai OptimizationDefinition chi dinh déi twong dé trién khai Optimization. Dinh nghfa cla ddi twong phu
thudc vao loai Optimization st dung. Cdc vi du la SteadyStateOpt, DynamicOpt va ExpertSystemOpt.
Céc loai Optimization khac tdn tai va ching sé cb c4c dinh nghia ddi twong duy nhét. Géi APC-O cy thé
sé& cung cAp cac dinh nghia cho Loai OptimizationDefinition ma né st dung.
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6.3 Giao dién hé théng khong phai APC-O

6.3.1 Quy dinh chung

Cac diéu con sau xac dinh giao dién gilra hé théng APC-O va hé théng khdng phai APC-O.
6.3.2 D ligu va sw kién cdp 2

6.3.2.1 Quy dinh chung

Trong khi & giai doan Thuc thi, hé thong APC-O sé can doc mét s vat pham dir liéu tir hé théng diéu
khién truyén théng hodc hé théng Cép 2. Phan I&n di liéu nay Ja anh xa thé/gia trj don gidn va cac tiéu
chuan hién cé dwoc xay dyng trén dic ta Truyén thdng nén tang mé (OPC), ching han nhw Truy cép di
liéu OPC (IEC 62541) hoac OPC-DA, 1a du. Cai tién Ia cin thiét trong cac twrong tac phirc tap hon.

Giao dién nay dwoc xay dung dya trén cac tiéu chudn giao tiép hién ¢ nhw Kién tric hop nhit OPC
(IEC 62541) hoac OPC-UA, bang cach tao cac md hinh théng tin danh riéng cho may khach APC-0. Biéu
nay cho phép phin m&m phat trién (ng dung APC-O st dung cac chirc nang kham pha d& tao cac lién
két di¥ liéu sl dung bdi cong cu thue thi APC-O trong thoi gian lam viéc. Didu nay cling cung cip mét
phurong phap tiéu chudn cho cdng cu thre thi APC-O @é truy cap dir liéu va sy kién trong théi gian lam
viéc. Trao ddi thng tin nén hé tre’ ¢a phirong thirc ddng b va khdng déng bd.

Tét ca cac bién trong hé théng APC-O sé trao ddi dir liéu va sy kién voi cac hé théng bén ngoai théng
qua Source clia ching, day !a anh xa chung té¢i ngudn di liéu bén ngoai thudc loai VariableSource. Mot
kiéu con clia Loai VariableSource c6 thé don gidn nhu két néi di lidu véi gi tri quy trinh clia mot cong
cu trong hé thdng kiém soat co ban. Hai Iép Loai VariableSource 4p dung cho céc hé théng bén ngoai dl
phirc tap va dl phd bién d& dwgc quan tdm trong tai lidu nay. Cac 16p nay la PiDLoop va
FinalControlElement.

6.3.2.2 Vong l3p PID

PIDLoop la dai dién clia bd diéu khién PID trong hé théng diéu khién Cép 2. Hinh 9 1a mét md hinh théng
tin cho mét PIDLoop chira théng tin ma APC-O quan tam. Nhidu tinh ndng va tham sé clia bd didu khién
PID thye té da duoc lwgc bd trong md hinh thong tin ndy dé tap trung vao cac yéu ciu clia APC-O. Céc
thudc tinh clia PIDLoop dwgc dinh nghta nhw sau:

- Name - tén mé ta clia bién;

- ProcessValue (gia tr bién qua trinh) — cac gia trj dwoc doc tir cong cu do lwdng va dugc didu khién
b&i b didu khién PID;

- SetPoint (diém diéu khién) — gia tri muc tiéu dwoc theo déi bai bd didu khién PID;

- RemoteSetPoint (diém diéu khién tlr xa) - diém diéu khién dwoc hd tre bdi Bo didu khién cAp trén (vi
du: ndt chinh clia tAng, hé théng APC-O, v.v.);
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SetPointParameters (tham sé diém digu khién) - nhém cac tham sb xac dinh gia tri giéi han clia diém
didu khién (vi dy: gia tri nhd nhét, gia tri Ién nhét, mirc 0 thay ddi, v.v.);

Output (tham sb d4u ra) - tin hiéu d3u ra dwoc hudng tle bd diéu khién PID dén lién két giéu hanh
clia hé théng diéu khién (vi du: dén van);

RemoteOutput (d4u ra ti¥ xa) - tin hiéu d3u ra dugc tao bdi bd didu khién cAp cao nhéat (vi du: hé
théng APC-O);

OutputLimits (gia tri giéi han clia cac tham sb dau ra) - mét nhém céc tham sé xac dinh gia trj gioi han
clia cac tham sd & d4u ra clia bd didu khién PID (vi dy: gia trj nhd nhét, gia tri Ion nhat, mirc @9 thay
doi, v.v.);

Thudc tinh Nha cung c&p cu thé - bat ky thude tinh bd sung nao dugc cung cap bdi géi phan mém
APC-O dic biét;

Hinh 9 — M hinh thdng tin PIDLoop
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Mode va Tracking anh hwdng dén hanh vi clia PID Loop. Mode ¢ thé 14 MANUAL, AUTO, hodc
REMOTE. Khi & ché 46 MANUAL, vong Ip khong tinh toan dAu ra, nguwdi van hanh sé dat thd cang. Khi
& ché do AUTO, vong I3p sé tinh toan dAu ra dé cung cap kha nang didu khién. Khi & REMOTE, vong 13p
hoat déng nhuw thé né & AUTO ngoai trir diém dit dwoc cung cép bdi didu khién cip cao hon. Piém dit
ndy dwgc ghi vao tham sé RemoteSetpoint va vong Iap chiu trach nhiém sao chép gia tri vao diém dat
thyc t€. Mét tinh ndng phd bién clia PID Loop 1a bam theo diém d3t thanh gid tri qua trinh khi vong Iap &
ché 86 MANUAL dé qua trinh khong bj gian doan khi vong 13p dwoc dit & ché d6 AUTO vi gia trj qua
trinh s& & diém dit. Mot tinh nang cAn thiét twong ty d& hd tro truydn vao va ra khéi ché @6 REMOTE
mdt cach d& dang 13 theo ddi diém dat tir xa dén diém dat khi khdng & ché 5 REMOTE, TrackingFlags
4 cac thude tinh st dung d& quan Iy cac tinh ndng ndy va cac dinh nghia chinh xac clia ching duoc xac
dinh b&i nha cung cép hé théng APC-O.

Mot canh bao PID duwoc dinh nghia la mét loai déi twong phil hop véi tiéu chudn OPC-UA (OPC Unified
Architecture). Dinh nghia ndy cho phép hé théng APC-O dang ky mét su kién dwéi dang tin hiéu canh
bao, tin hiéu sw cb, v.v.

Viéc dam bdo rang trng dung dang xem xét APC-O tuong tac ding cach véi bd didu khién PID co ban
dang hoat dong 1a cwre ky quan trong d@éi véi quy trinh san xuAt. Sy twong tac nay dwgc minh hoa bing
so d6 SAMA trong Hinh 10. So @& SAMA s dung cac ky hiéu tiéu chudn va quy wéc lap so dd do Hiép
héi cac nha san xuét dung cu khoa hoc (SAMA) phat trién. Cac yéu cau nay phai dwoc dap (ng khi bién
so0an cac mé ta va tai liéu trong qua trinh phat trién cac hé thong didu khién. Bang 3 tom tét cac ky hiéu
SAMA si¥ dung trong tiéu chuan nay.
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Bam theo vong kip PID:

Diéu khién PID can dugc thiét ké
d& 6é khong bj chén dong ddi véi
tat ca c4c chuyén ché do:
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Hinh 10 - Twong tic clia APC-O véi vong lip PID truyén théng
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Bang 3 - Ky hiéu SAMA

Ky higu M6 ta
A Chénh léch
PID Thuét toan dao ham tich phan theo ty 1& dé diéu khién
& giéi han thap
j, gidi han cao
Ve Gidi han van téc (téc do thay ddi)

Xt ly tin hiéu tw dong

X Iy tin hiéu thi céng

A tin hiéu diéu chinh
chuyén tin higu
e | tin higU lién tuc
e | Tin hiéu bét tat

6.3.2.3 Phan tir diéu khién cudi

Trong mdt s6 (rng dung APC-O, b truyén dong clia hé théng didu khién dwoc didu khién tryc tiép, thay
vi théng qua bd diéu khién PID. FinalControlElement - Bai dién cho phan tir cudi clia hé théng didu khién
(vi dy: van, van diéu tiét, truyén dong bién téc @9 clia hé théng didu khién Cép 2, v.v.). Hinh 11 cho thay
mé hinh théng tin FinalControlElement s dung bdi APC-O. Trong md hinh thong tin dugc quy dinh, mot
sb tinh nang va tham sb clia lién két didu hanh thirc cla hé théng didu khién dwoc lwgce bd dé tap trung
vao cac yéu cau cla APC-O. Cac thudc tinh clia nguodi diéu hanh hé thong didu khién

FinalControlElement dwoc liét ké bén dwdi;

- Name —t&n mé ta clia bién;

- Level 2 Qutput (Tham sb d4u ra cép 2) — cai dit do Hé thng cép 2 gtri dén lién két didu hanh. Pay ¢

thé 1a cac tham sé dAu ra ctia bd didu khién PID:;

- RemoteOutput (tham sb d4u ra tr xa) — tham sb dau ra clia bd didu khién cAp cao nhét (vi du: hé

théng APC-O);
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- OutputLimits (gia tri gi®i han clia cac tham sb dau ra) — mdt nhom tham sé thun tién xac dinh cac gia
tri giéi han cho cac cai @3t cla lién két didu hanh clia hé théng didu khién (vi du: gi tri téi thidu, gia tri
t6i da, mirc d6 thay ddi, v.v. .);

- Thubc tinh nha cung cip cy thé — bat ky thudc tinh bd sung nao dwoc cung cap béi géi phan mém
APC-0 dac biét,

Ché d6 va Theo ddi &nh hwdng dén hanh vi clia FinalControlElement. Ché db c6 thé 1a MANUAL hodc
REMOTE. Khi & ché d6 MANUAL, nguwdi van hanh dit dau ra theo céch thli céng. Khi & REMOTE, Dau
ra dwoc cung cap bdi diéu khién cip cao hon. Gia tri ndy duoc ghi vao tham sé RemoteOutput va khéi
chiu trach nhiém sao chép gia trj vao dAu ra thyc t&. Mot tinh naing can thiét dé hd tro truyén vao va ra
khéi ché d6 REMOTE mét céch d& dang 13 theo ddi dAu ra tir xa @én dAu ra khi khdng & REMOTE. C&
theo d&i danh riéng cho nha cung cAp s dung dé quan ly cac tinh néing nay.

FinalElementAlarm dwoc dinh nghia Ia mdt loai ddi twgng phl hop véi cac tiéu chun nhw OPC-UA dé
cho phép hé théng APC-O dang ky cac sty kién nhw bao ddng va sy kién 15,

Tuwong tac thich hop trong théi gian 1am viéc Ia rit quan trong dbi véi hidu qua clia hau hét cac ing dung
APC-O. Tuong tac ndy dwge minh hoa trong so dd SAMA & Hinh 12.

Hinh 11 — M6 hinh thdng tin FinalControlElement
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Hinh 12 - APC-O twong tac vé&i phén tir didu khién cudi
6.3.3 Dik liéu va swkiénlép 3

6.3.3.1 Quy djnh chung

Twong tw nhur dir lidu Lop 2, giao dién nay dira trén cac tiéu chudn hién c6. N6 tao ra cac md hinh théng
tin st dung b&i hé théng APC-O. Tuong tac véi cac thanh phan Cép 3 dua trén gia dinh ring cac thay
d@di dwoc bat dAu bdi cac hé théng Cép 3 bén ngoai hé théng APC-O.

6.3.3.2 Hé théng phong thi nghiém

Két qua phan tich trong phong thi nghiém thdng qua véng phan hdi roi vao cam bién do chwong trinh
diéu khién. Chang c6 thé 12 di¥ liéu ngudn cla cAc tinh toan hodc bién phy thude (Dependent Variable)
clia md hinh APC-O. Theo két qua clia qua trinh phan tich, tap hop cac phan t& dir liéu sau day duoc
hinh thanh:

- Result - két qua dwoc trinh bay trong bao céo clia phong thi nghiém;

- TimeStamp (d4u th&i gian) - ngay gi¢ 1y mau ctia qua trinh san xuét;
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Mot dau hiéu bd sung rang mdt két qua méi co sin 1a bét budc. C6 thé coi day 1a phan ti di lidu thir ba
dwgc hé théng APC-O lay méu véi tée a6 cb dinh. N6 c6 thé dwgc coi la mot sy kién duoc dang ky bdi
hé théng APC-O.

Tuwong tac nay tuan theo cac tiéu chuan giao dién dr liéu d3 thao luan & trén (vi du: OCR, SQL, v.v.).

6.3.3.3 Hé théng cong thirc

Can c6 céc hé thong cang thirc: 1) dé xac dinh quy dinh ki thuat clia san pham, 2) dé thiét Iap quy trinh
san xuét cho nhidu san pham cling mét ltc. D liéu APC-O cAn thiét dé tao hé théng cong thirc bao gdm:

- MVConstraints - han ché v& tham sé bién;
- MVObjectives - yéu cu ky thuat déi véi cac tham sé bién;
- CVObjectives - yéu cau ky thuat déi véi cac tham s dwoc diéu khién.

Phuwrong phap twong tac dau tién voi hé théng cong thire 12 anh xa don gian clia tirng tham sbé (vi du: gia
tri myc tiéu clia Muc tiéu) voi cac yéu cau ky thuat dbi voi cac tham sé dwoc didu khién coa
CVObjectives. Trong trwdng hop nay, cac phan tlr di lidu riéng I1é doc gia tri twong (ng ctia cong thirc
dang hoat dgng tai thdi diém dwoc dé cap.

Phuang phép twrong tac thir hai véi hé théng cdng thirc 1a quy dinh rang hé théng céng thirc chi nhap
cac gia tri méi khéng déng bd khi thay ddi cong thire dwroc kich hoat.

Phuong phap twong tac thir ba véi hé thdng cong thire 1a ding ky thay ddi cong thirc dwdi dang quy
trinh APC-O cfia hé théng. M&i cang thikc €6 quy trinh riéng véi cai dat riéng. N6 cb thé 1a mot quy trinh
duy nhét néu nd yéu cau cai @it hé thdng cong thire chinh xac.

Twong tac véi hé théng cdng thire tuan th céc tiéu chudn OPC va SQL & trén cho giao dién di lidu.
6.3.3.4 Dirliéu hwu trir

Giao dién nay tuan th tiéu chuan truy cap di liéu lwu trir OCR.

6.4 Giao dién lién hé thong va ndi bd hé théng

6.4.1 Quy dinh chung

Céc diéu con sau xac dinh cac giao dién gitra cac médun APC-O. Cac giao dién ndy cung cap trao ddi
théng tin gira cac mddun trong mot hé théng APC-O, cling nhw gilra cadc mddun clia céc hé théng APC-
O khac nhau.

6.4.2 Dirliéu va sw kién APC-O

6.4.2.1 Quy dinh chung

Céc giao dién nay dwoc xay dyng trén céc tiéu chuan giao tiép hién cé nhw OPC-UA va XML (Ngon ngi
danh ddu mé rong). Mé hinh théng tin duoc tao ¢6 tinh dén cac dac diém riéng clia may khach APC-O.
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Phin mém phét trién (ng dung APC-O sl dung cac chirc nang tim kiém mang dé tao lién két dir liéu
dang hoat ddng bang cong cy thie thi APC-O. Cdng cu théi gian 1am viéc APC-O truy cap di liéu va su
kién va cung cap chiing trong thdi gian lam viéc.

Hoat ddng clia cc giao dién véi cac md hinh théng tin mirc cao nhét duwoc thé hién trong Hinh 6. Phan
6.2 md ta loai bién APC-O, bao gdm céc loai con sau: bién bi didu khién ControlledVariable, bién bj didu
khi&n ManipulatedVariable, bién nhiéu DisturbanceVariable, bién phu thudc DependentVariable, bién déc
lap IndependentVariable.

6.4.2.2 Thudc tinh bién dwoc diéu khién

Bién duoc didu khién CV 1a bién ma médun APC ¢b gang giir trong gia tri muc tiéu Muc tiéu hodc trong
khodng gitra cac gidi han da dit. Md hinh théng tin CV duwoc hién thj trong Hinh 13. Chi cac thude tinh
lién quan d@én loai bién APC-O dugc hién thi & day. Thudc tinh cla cac bién dwoc quan ly:

- Bias (i hé théng) - st¥a ddi md hinh phan hdi san xuét;

- Target (gia trj dich) - gia tri trong viing lan c&n ma gi4 trj clia bién duoc didu khién CV duorc git,;

- MinimumSoftLimit (giéi han m&m ti thidu) - gia tri téi thiéu trén dé nén gitr gia trj ca bién duoc didu
khién CV,

- MaximumSoftLimit (gidi han mém t6i da) - gia trj tdi da dudi mirc nén gitk gia tri clia bién duwge diéu khién CV,

- Price (gia) - gia tri gan vé&i CV;

- OptimizationScale (thang do téi Lru héa) - chia ty 1& dé x&c dinh tm quan trong twong ddi cla dg léch
so véi gid tri myc tiéu Target (gid tri gidi han);

- PerformanceStatistics (di¥ liéu théng ké san xuét) - mdt hogic nhiéu bién théng ké san xuét;

- Thubc tinh nha cung cip cu thé - bét ky thudc tinh bd sung nao dwoc cung cap bdi géi phan mém
APC-O dac biét.

$5GoThan memnhonhat SiE

Hinh 13 — M6 hinh thong tin ControlledVariable
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6.4.2.3 Thudc tinh cta bién didu khién

ManipulatedVariable hodc MV Ia mét bién ma mét APCModule c6 thé diéu chinh dé dap tng muc tiéu
ctia CV. M@ hinh théng tin cho mét MV dwge hién thi trong Hinh 14. Chi ¢é céc thudc tinh mé rong tir loai
APC-OVariable duoc hién thj. Cac thude tinh clia ManipulatedVariable dwoc dinh nghia nhu sau:

Setpoint — diém dat clia ngudn;

SourcelnRemote ~ c& @& chi ra ngudn & ché d tir xa

MinimumHardLimit - gi&i han t6i thidu ma MV khéng dwoc virot qua

MaximumHardLimit —gi&i han t6i da ma MV khéng duoc vwot qua

RateOfChangeLimit - s6 Irgng t6i da ma diém dat dwoc phép thay ddi trong mét 1an digu chinh
MoveSuppression — hinh phat cho viéc di chuyén MV

OptimizationScale — quy md duwgc st dung d& xac dinh mikc phat twong déi dwoc ap dung cho mdt
kich thwrée di chuyén cu thé bdi MoveSuppression.

Price — gia trj lién quan dén MV
PerformanceStatistics — mét hodc nhiéu bién sé PerformanceStatistic

Thudc tinh Nha cung cap cu thé — bét ky thude tinh bd sung nao do géi APC-O cu thé cung cp

Hinh 14 — Mo hinh théng tin ManipulatedVariable
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6.4.24 Thudc tinh bién nhiéu

DisturbanceVariable (DV) 1a mét bién anh hudng dén mdt hosc nhiéu bién CV dwoc didu khién ciing nhu
két qua dAu ra clia md hinh. Médun APC khéng thé thay ddi n6. M6 hinh théng tin ctia bién nhidu dwoc
hién thi trong Hinh 15. Chi cac thugc tinh cla loai bién APC-O dwoc xem xét. Thudc tinh bién nhidu:

- PerformanceStatistics (théng ké san xuét) - mt hodc nhiéu bién PerformanceStatistic;

- Thude tinh nha cung cép cu thé - bét ky thudce tinh bd sung nao dwgc cung cp bdi géi phan mém
APC-O dac biét.

Hinh 15 — M& hinh théng tin DisturbanceVariable

6.4.2.5 Thudc tinh bién phu thudc

Bién phu thudc DependentVariable 13 mét bién ¢é gia tri duge Mddun Téi wu hda gilr 1am Gia trj dich nam
gitra giéi han t6i thidu va t6i da da dat. Mé hinh thdng tin cla bién phy thudc DependentVariable dugc
hién thi trong Hinh 16. Chi cac thudc tinh clia loai bién APC-O duorc xem xét. Thudc tinh bién phy thudc:

- Bias ~ hiéu chinh md hinh bang tin hiéu phan hoi

- Target — gia trj dwoc gir bdi modun téi wu hoa gita giéi han téi thiéu va téi da;
- MinimumLimit — gia trj t6i thiéu dugc gitr bdi mddun téi wu hoa;

- MaximumLimit — gia trj ti da dwoc gil bdi mddun téi wu hoa;

- Price - gia tri duorc lién két voi bién duoc dé cap;

- OptimizationScale — ty 1& can thiét d& xac dinh tAm quan trong twong d6i clia @6 léch so véi gia tri
muc tiéu Muc tiéu, cling nhw d9 léch so véi gia trj gidi han;

- PerformanceStatistics — mét ho3c nhiéu bién PerformanceStatistic;

- Thudc tinh cu thé clia nha cung cap — BAt ky thugc tinh bd sung nao dugc cung cép bdi géi APC-O
cu thé
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Hinh 16 — M6 hinh thong tin DependentVariable

6.4.2.6 Thudc tinh bién doc lap

IndependentVariable 1 mét bién ma OptimizationModule cé thé thay ddi dé thay ddi gia tri ctia ham muyc

tiéu. Md hinh théng tin IndependentVariable durgc hién thi trong Hinh 17. Chi cac thudc tinh clia loai bién

APC-O dugc xem xét. Cac thudc tinh clia bién dac 1ap IndependentVariable:

SetPoint ~ diém diéu khién clia ngudn;

MinimumLimit — gi&i han téi thiéu ma bién khéng duwoc phép di;
MaximumLimit — gi&i han ti da ma bién bj cdm di chuyén:

Price — gia trj g&n v&i bién;

PerformanceStatistics — mét hodc nhiéu bién PerformanceStatistic;

Thudc tinh nha cung cap cu thé - bAt ky thugc tinh bd sung ndo dwoc cung cip bdi géi phin mém
APC-O dac biét.

Hinh 17 — M& hinh théng tin IndependentVariable
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6.4.2.7 Thudc tinh théng ké quy trinh san xuét

PerformanceStatistic 1a danh gia théng ké vé cac hoat ddng clia médun APC-O lién quan dén bién tuwong
tng. Vi dy: diém PerformanceStatistics bao gém: gid trj trung binh clia @ l&ch clia ControlledVariable so
véi diém dat, 2) d léch chun clia bién didu khién, 3) khoang thoi gian (%) trong d6 ManipulatedVariable
dwoc giéi han, v.v. PerformanceStatistics dwoc cung cip bdi médun danh gia hiéu qua quy trinh san
xuét PerformanceAssessment. Md hinh théng tin PerformanceStatistics ciia théng ké quy trinh san xuét
dwoc hién thi trong Hinh 18. Céac thudc tinh clia PerformanceStatistics:

- Value - céc gia trj thong ké;
- TimeBasis — thdi gian thu thap va x& Iy di liéu thng ké (vi du: méi gid);

- Thudc tinh nha cung cap cu thé — bét ki thudc tinh bd sung nao dwoc cung cAp bdi g6i phin mém
APC-O dac biét. .

Hinh 18 — M6 hinh thong tin PerformanceStatistic

6.4.3 Djnh nghia médun APC-O

6.4.3.1 Quy dinh chung

Theo muc 6.2.4, mddun APC-O 1a mét loai di tugng cé cac loai phy sau: mddun APC, madun cam bién
dugc didu khién bing phan mém, OptimizationModule, médun danh gia hiéu qua quy trinh san xuét. Do
twong loai dinh nghfa dwoc bao gdm trong cdu tric clia médun APC, mddun cam bién duwoc didu khién
bing phan mém va médun t&i wu héa OptimizationModule. Céc déi tirgng nay xac dinh céc trién khai cy
thé ctia médun APC-O.

6.4.3.2 Loai dinh nghia APC

Khdng ¢ loai dinh nghia chung v& APC. Méi géi thwong mai ¢6 cu tric ddc dao riéng. Hinh 19 cho thay
ba vi du v& cac loai dinh nghia APC. Nhirng vi du nay khdng cung cip mo ta day di vé cac cdng nghé
dang duoc xem xét. Ching chi minh hoa cho @i twong tich hop. Céc thude tinh ndy ¢é thé hiru ich cho
cac (rng dung bén ngoai clia cac trién khai cy thé clia médun APC.
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Déi trong MatrixMPC 1a mét loai APC duwoc goi 1a diéu khién dy bao theo mé hinh (didu khién dy bao)
[MPC]. Bo diu khién MPC cung cép mét ma tran cac md hinh, trong @6 m&i mé hinh md ta phan tng
clia bién duoc didu khidn CV ddi véi s thay ddi clia bién dugc diéu khién MV hodc bién nhigu DV. Sau
44, st dung trinh t&i wu héa MPC, bd didu khién xac dinh mét tap hop cac hanh dong didu khién nham
gidm thiéu ham muc tiéu trong mét khoang thdi gian hiru han. Thudc tinh d6i twong MatrixMPC:

- PredictionHorizon — th&i gian dan dau (di vao tuong lai), trong thdi gian dé cac mé hinh dwge xem
xét dang chd phan hdi di véi nhirng thay ddi trong tin higu dau vao;

- ControlHorizon — mét ph3n clia théi gian dan PredictionHorizon danh cho viéc chuan bj cac hanh
dong diéu khién;

- TimeUnits — don vj thoi gian (vi dy: gidy, phat);

- MoveBlocks — cac diém thoi gian diéu khién dac biét clia ControlHorizon, trong dé cac bién thé clia
cac tham sb cé thé didu chinh MV dwoc tinh toan;

- ModelPairs — mé hinh md ta méi quan hé gitra MVICV, DVICV. Méi cép bién ModelPair ¢6 cac thudc
tinh sau:

MV hoac DV - déi trgng dai dién cho bién diéu khién hodc bién nhiéu;

CV 1a mot ddi twong dai dién cho mét bién dwgc didu khién;

Isintegrator — cho biét mé hinh dang xem xét 12 quan hé tw diéu chinh hay quan hé tich phan;
ModelParameterSet — tap hop cac thong sé can thiét d& md ta mé hinh. Co nhidu loai mé hinh
khac nhau. Dwéi day, chi cé hai vi du dwoc xem xét. Tap tham sd clia md hinh tham sb bao gém
cac tham sé can thiét dé xay dung ham qua do theo thoi gian lién tuc. Mot sb tén tham sé chung

s(r dung cho muyc dich minh hoa. B tham s6 md hinh FIR bao gdm cac tham sé dé uéc luong
md hinh dap (*ng xung hiru han,

Déi twong ExpertSystem thudc kiéu APC. N6 st dung logic hodc mét bd quy tic d& diéu chinh qua trinh
sén xuét. Mot ddi twong ExpertSystem c6 thé chira cac mé hinh quy trinh va cac biéu dién toan hoc khac
clia cac qué trinh. Cac thudc tinh clia déi twong ExpertSystem:

- Quy tac — mét tap hop cac quy tic ham y thudc loai "néu, thi" @é& dua ra quyét dinh vé céc hanh dong
digu khién. M&i quy tic bao gdm:

Quy téc — quy thc durge trinh bay & dinh dang nha cung cép cu thé. N6 ¢ thé la mdt quy tic "néu-
thi" don gidn. Vi du: "néu nhiét d6 X vuret qua 500 do thi mé nhe van nwérc lanh 5%". N6 ¢ thé Ia
mét quy tac phirc tap két hop mét s céu triic logic néu-thi. Mét quy tac c6 thé ap dung cho mét
ho&c nhiéu déi twong;

InitiationCriteria — tiéu chi khéi tao quy tic. Mot s& hé théng co thé chay tam thdi & mét tan s6
nhét djnh. Cac hé théng khac dwoc khdi dong khi cd tin hiéu cho biét co di liéu mdi.

39



TCVN 13732-2:2023

Péi twong TransitionProcedure thudc loai APC. Ddi twong nay khdi xwdng tac dong dic biét dén qua
trinh san xuét, hang san phdm thay ddi. MGt phwong phap hiéu suét @& tién khai thuc té
TransitionProcedure |a st dung so' dd chivc ndng tudn tw theo tiéu chudn IEC 60848. Cac thude tinh clia
ddi trgng TransitionProcedure 1a:

- FromProduct - san pham 13 két qua clia mét qua trinh san xuét. Day Ia san phdm ma qua trinh nay tir
chéi;

- ToProduct - san phim ma quy trinh san xuét hwdéng téi;

- ProcedureStatus (trang thai quy trinh) - trang thai clia quy trinh dang dwoc thire hién (vi du: “sin
sang chay”, “chd & burdre 3°, “I6i & budc 47, v.v.);

- Cac bwdc - mdt tap hop cac hanh ddng xac dinh quy trinh chuyén tiép TransitionProcedure;

- Hanh déng (hanh ddng, tac déng) - cac chirc ndng duwgrc thie hién trong mét bude (vi du: "bat may
bom", v.v.);

- CompletionCriteria - tin hiéu (didu kién logic) @& hoan thanh mdt hanh ddng (bwdc). Vi du: “Mize x3ng
day binh > 20% tirc 1a bom cé thé khdi dong. Thé hién bang ma: PumpRunning = TRUE”,
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Hinh 19 - Vi du vé cac loai dinh nghia APC

6.4.3.3 Loai dinh nghia clia cam bién dwoc didu khién bing phdn mém SoftSensor

Khéng cé loai dinh nghia chung v& c¢am bién dwoc didu khién bing phan mém. M&i géi phdn mém
thwong mai ¢ céu tric déc ddo clia riéng minh. Hinh 20 cho thy hai vi du v& loai dinh nghfa cam bién
dwoc diéu khién bdng phan mém. Nhirng vi dy nay khong cung cip mé ta dly du vé cac cong nghé dang.
dwge xem xét. Hinh nay cho phép ban hidu déi twong tich hop hoat ddng nhw thé ndo. Céac thude tinh
dwoe xem xét cd thé hiru ich cho nguwdi ding médun cam bién dwoc diéu khién bang phan mém.
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Déi twong Phuwong trinh 1a mét loai cam bién dwoc didu khién bang phan mém. Cam bién st dung mét
hodc nhiéu phuong trinh, mdi quan hé vat Iy (vi du: dinh lut bdo toan khéi lwong, dinh luat bao toan
nang lweng, v.v.)

Béi trong NeuralNetwork 13 mét loai cam bién duwoc didu khién bang phin mém. N6 hoat dong theo
phwong phap mé hinh héa thye nghiém, lién quan dén mang Iwéi no-ron sinh hoc cia hé no-ron trung
wong cia dong vat. Mang no-ron thuong truyén todn bd tap hop tin hiéu dau vao théng qua mang luéi
"no-ron". Véi sy tro gilip clia cac hé s trong sb va chirc nang kich hoat, tin hiéu dau vao duoc chuyén
@i thanh tin hiéu dau ra.

Hinh 20 — Mt vi du vé loai dinh nghia ctia cam bién dwerc diéu khién bang phin mém SoftSensor
6.4.3.4 Loai djnh nghia téi wu héa

Khong c6 loai dinh nghia tdi wu héa chung. Mdi géi phan mém thwong mai ¢b cdu tric ddc ddo cia riéng
minh. Hinh 21 cho thay hai vi dy vé loai dinh nghia téi wu hda. Nhirng vi du nay khong cung cAp md ta
dAy dd v& cac cong nghé dang duge xem xét. Hinh nay cho phép ban hiéu ddi tuong tich hop hoat dong
nhw thé nao. Céac thudce tinh dwoc xem xét ¢d thé hiru ich cho ngudi diing médun téi wu héa.

Déi teong SteadyStateOpt (tdi wu héa cb dinh) 1a mét loai téi Lu héa trong d6 chire ndng muyc tiéu dwoc
giam thiéu bang cach st dung cac md hinh quy trinh ¢b dinh (dwoc duwa vao trang thai xac Iap). Quy dao
{trinh tw cac bwéc) clia qua trinh t6i Lu héa trong mét khéng gian giGi han clia cac tham sb thay déi
khong dwoc xem xét.

Péi twong DynamicOpt (t6i wu hoa dong) Ia mét loai téi wu héa trong d6 chirc nang myc tiéu dwoc gidm
thiéu trong mot khoang thdi gian nhét dinh bing cach st dung cac md hinh quy trinh dong. Néu giai phap
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thu dworc, thi quy dao clia qua trinh t6i wu hoa va gidi phap ¢b dinh thu dwoc sé dugc quy dinh trong bao
cao.

Déi turgng ExpertSystemOpt (t6i wu héa hé théng chuyén gia) 1a mét loai tbi wu héa trong @6 cac diéu
kién téi wu héa duwgc xac dinh bdi mét tap hep cac quy tic logic thudc loai "if-then-else” ("néu, thi, ngwoc
lai"). Cac md hinh quy trinh c6 thé duoc xay dung trong quy trinh dang dwoc xem xét theo cac quy téc da
duorc thiét 1ap. Cac mé hinh nay khang thé 1a co s& dé xac dinh cac didu kién téi wu héa.

e

T R s D

Hinh 21 - Vi du vé loai OptimizationDefinition

6.4.3.5 Modun danh gia higu qua

Binh nghia diy di vé modun PerformanceAssessment dwoc dua ra trong 6.2 va dwoc hién thi trong
Hinh 6. Khéng c6 thue tinh cu thé vé hanh vi bd sung. Mot médun PerformanceAssessment phai dugc

tao thanh tir cac tap hop bién sé dAu vao va dau ra va céc tap hop KPI. Cac KPI dwoc xac dinh da trén
ISO 22400-1. Vi du bao gdm:
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Bang 4 - Str dung APC

Binh nghia KPI

Ndi dung

Tén Str dung APC

ID

Mé ta St dung APC 1a ty I&é phan trdm thi gian sén xuét thyc té trong d6 c6 it
nhat mét MV dang hoat dong trong (rng dung APC.

Pham vi Bon vj cong viéc dugc diéu khién béi (ing dung APC

Cang thirc (Thoi gian thire té €6 it nhat mét MV dang hoat dong)/(Théi gian thye té
don vi san xuat)

Pon vj do %

Dai do 0-100 %

Chiéu huéng

Cao hon va tot hon

Béi canh
Thai gian Binh ky
Khan gia Giam sét, quan ly

Phwong phap san xuét

Tiép dién

Biéu @& mé hinh hiéu trng

Ghi cha

Viéc st dung APC thudng 12 mdt chi sé v& mirc dd chap nhan clia cac nha
khai thac. Céc (rng dung co mirc dd chip nhan cao sé thé hién hiéu suét s»
dung cao.
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Béang 5~ Ty lé str dung APC

Binh nghta KPI

Ngi dung

Tén Ty I1& st dung APC

ID

Mo ta Ty |& st dung APC 1a phan trdm MV hoat ddng trong tng dung APC.

Pham vi Pon v cdng viée duwoc diéu khién bdi img dung APC

Cong thirc (S6 MV dang hoat dong trong trng dung APC)/(Tdng sé MV trong (rng dung
APC)

Pon vj do %

Dai do 0-100 %

Chigu huéng Cao hon va tét hon

Bi canh

Théi gian Binh ky

Khan gia Giam sat, quan ly

Phuong phap san xuét

Tiép dién

Biéu dd mé hinh hiéu (ng

Ghichu

Ty 1& sl dung APC thudng 1a mét chi sé vé hiéu suét cla (ng dung APC.
Céc (rng dung hoat ddng tot sé co ty 1é st dung cao.
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Bang 6 - Hiéu suét str dung APC

Binh nghia KPI

Ndi dung

Tén Hiéu suét st dung APC

D

Mé t3 Hiéu suat st dung APC két hop Ty Ié st dung APC va Si¥ dung APC
Pham vi Don vi cong viéc duoe didu khién bdi (rng dung APC

Cong thire (St dung APC)*(Ty Ié str dung APC)

Ponvjdo %

Dai do 0-~100%

Chiéu hwéng Cao hon va tét hon

B6i canh

Théi gian Binh ky

Khan gia Giam sat, quan ly

Phuwong phap san xuét Tiép dién

Biéu dd mé hinh hiéu (g

Ghi cht Hiéu suét s dung APC Ia mdt chi sé vé ca hiéu suét clia (’ng dung APC va

mtrc d6 chap nhan cla céc nha khai thac. Céac (ng dyng hoat ddng tét va
c6 mirc d6 chip nhan cao sé thé hién kha nang s dung cao va sé quan ly
qua trinh mét cach hiéu suét.
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Bang 7 - Théi gian tai MV Constraints

Pinh nghia KPI

Ndi dung

Tén Thai gian tai MV Constraints

ID

Mé ta Thoi gian & cac rang budc MV 12 ty 1& phan tram thdi gian ma mét bién diéu
khién & mét rang budc.

Pham vi Pon vi cdng viéc dugc didu khién bdi ing dung APC

Céng thire (Thoi gian thire té MV dang & mét hodc nhidu gidi han)(Théi gian thye té
ma MV dang hoat déng)

Bon vi do %

Dai do 0-100%

Chiéu huwéng Théng thuwdng cang thap cang tét, nhwng ¢ nhing trwéng hop hoat dong
& mirc han ché 1a mong muén

Béi canh

Thai gian Binh ky

Khan gia Giam sat, quan Iy

Phwrong phép san xuét Tiép dién

Biéu dd mé hinh hiéu (ng

Ghi chu Céc (rg dung APC va Téi wu héa thuwdng hoat dong tét nhét khi cé san tat

ca céc bac ty do dé dat dwoc cac muc tigu clia tng dung. Tuy nhién, co
nhirng trwéng hop MV sé & gidi han van hanh an toan téi thiéu hoic téi da
trong cac diéu kién t6i wu va trong nhitng treong hop do, ty 1é phan tram
thai gian cao & mirc giéi han Ia mong muén.
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Bang 8 — CV Léi tir Setpoint

Binh nghia KPi

Ndi dung

Tén CV Léi tir Setpoint

D

Mé ta CV Error from Setpoint Ia dd 1&ch trung binh so véi diém dat CV
Pham vi Don vi cong viéc dugc diéu khién bdi (rng dung APC

Céng thire Gia trj trung binh clia (Gi4 trj quy trinh CV thyre té) - (Diém @t CV)
Pon vj do cung don vj do véi CV

Déi do ) Sé phuy thudc vac pham vi clia CV

Chiéu hwéng cang thap cang tét

Béi canh

Thdéi gian Binh ky

Khan gia Giam sat, quan ly

Phwong phap san xuét Tiép dién

Biéu @ mé hinh hiéu (rng

Ghi chu LGi trung binh tir diém @3t Ia thwée do hiéu suét cia viéc didu khién CV.

6.4.4 Cac loai ngudn bién

Hai Loai ngudén bién cy thé bat ngudn trong mdt APC-OMModule. Pay la cdc dau ra cla
SoftSensorModule va sé dwoc tham chiéu dudi dang Cac loai bién APC-OVariable cé trong Bo bién bién
d4u ra nhu trong Hinh 6.
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Phy luc A
(tham khao)

Vi du vé tap hop sie kién APC-O

Khi & giai doan Thie thi, hé théng APC-O ¢ thé cung cép tin hiéu trang thai dwi dang sy kién cho
cac hé théng khong phai APC-O. Cac su kién nay cé thé s dung béi hé thdng diéu khién co ban dé
xac dinh xem hé théng APCO ¢6 dang hoat dong & trang thai khéng thanh cdng hay khéng va sau dé
thirc hién dé bao vé quy trinh.

Hinh A 1. 12 ludng céng viéc clia giai doan Thue thi giéng nhw trong Hinh 3 ngoai trlr cac trang thai bd
sung da dwoc thém vao ddi twong "két qua" va "két qua dau ra, canh bao va sy kién" da dugc chia
thanh hai quy trinh riéng biét. Nhikng stra ddi ndy dwee TCVN 13732 (ISO 15746) cho phép va sé
duwoc thie hién theo quyét dinh clia nha cung cap phan mém. Viéc chuyén ddi sang tirng trang thai nay
s& kich hoat cac sy kién ma hé théng cép 2 hodc cap 3 sé& quan tam.
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s TUy chon nha
cung cap d& xuét
két qua va si kién

+ Trang thai nha :g;;ﬁ: gtuy ik
cung cép cu thé
bd sung cho “Bd .
két qua”

Hinh A.1 - Giai doan thwe thi APC-O vé&i bg sw kién vi dy
Trong vi du nay, cac su kién APC-O sau day duoc xac dinh dé& hd tro tirng trang thai duoc xac dinh

cho déi tweng "két qua". Cac dinh nghia nay tuan theo mé hinh thdng tin dwoc trinh bay trong hinh1.
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Danh muc sw kién M6 ta Ngubn | Kiéu| M&c |Thei| Téndiéukién | Trang
do gian thai
nghiém mei
trong
APCSuccess Madun APC da | Madun Tinh |1 SUCCESS thanh
hoan thanh | APC X trang cdng
thire thi thanh
cong
APCFailed Médun  APC | Madun Tinh | 1000 FAILED khdng
khéng th& hoan | APC X | trang dat
thanh ly do thire
thi khéng xac
dinh
APCSoftSensorFailed | Médun APC | Médun Tinh | 500 FAIL_SS Cam
khong thé hoan | APCX | trang bién
thanh thyc thi mém
do 18i cadm bién khéng
mém thanh
cdng '
APCDidNotConverge | Médun APC | Médun Tinh | 800 FAILCONVERGE | Khéng
khong thé hoan | APCX | trang hdi ty
thanh thyc thi
do cac md hinh
khéng héi tu
APCBadinput Madun  APC | Madun Tinh | 600 FAIL_BADINPUT | Dau
khéng thé hoan | APC X | trang vao
thanh thuc thi khéng
do mét hodc hop 1&
nhiéu dau vao
khéng hep 1é

Chtrc ning trong hé thdng didu khién co ban giam sat trang thai clia hé théng APC-O thuéng dwec goi
14 bo @ém thoi gian giam sat. Hinh A.2 minh hoa sy tuong tac véi bd dém thoi gian giam sat cung cép
chi sé trang thai va bao déng cho ngudi van hanh va sé loai bé cac vong didu khién ra khdi ché do

REMOTE néu c6 13i.
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52

Tach vong 13p khdi

ché 36 APC

' woT
s
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Phu luc B
(tham khao)
Ng6n ngir qua trinh ddi twong (OPL)

OPL 12 ban sao vin ban clia quy dinh ki thuat hé théng OPM d hoa. OPL 1a mét mé ta vin ban duoc
tao tw ddng cla hé théng biing mét tap hop con tiéng Anh tir nhién. OPL dugc trich xuét tr md ta so dd
trong bd OPD (So d quy trinh di trong). Céc cau OPL c6 thé hiéu dwge d6i véi nhirng ngudi khdng o
kinh nghiém 1ap trinh treéc d6. OPL 13 ngdn nglr c6 myc dich kép. Dau tién, né phuc vu céc chuyén gia
mi&n va kién tric sw hé théng tham gia phan tich va thiét k& mot hé théng, chang han nhuw hé théng
thirong mai dién tr hodic hé théng Iap ké hoach ngudn lwc doanh nghiép dyra trén Web. Thir hai, né cung
cAp co s& vitng chéc dé ty dong tao tng dung duworc thiét ké. Néi cach khac, OPL phuc vy hai myc tiéu.
Mot 13 chuyén ddi tap Déi twong -Cac so dd quy trinh (OPD) thanh vin ban ngdn ngi t nhién cé thé siv
dung dé dién dat, giao tiép va thiét ké két qua gitba cac bén lién quan khac nhau tham gia vao hé théng
dang duwoc xay dyng. Ngudi ding bao gdm cac chuyén gia mién va giam déc diéu hanh clia ho & phia
khéch hang, nhirng ngudi ¢ kha nang thich doc vin ban qua kiém tra va giai thich OPDs.

Muc tiéu thi hai clia OPL 12 cung cip co s& ha tang can thiét dé tiép tuc phat trién ing dung. Ciing mét
t&p van ban OPL c¢6 thé 1a co s& dé tao ra hai khia canh (ng dung quan trong: mé thyc thi va lvgc @b co
s& div liéu. Nhirng thay ddi trong phan tich, thiét ké va quy dinh k¥ thuat gin nhu tw dong duoc phan anh
trong (rng dung cudi. Nhitng d3c diém nay [am cho sy két hop gitva OPD hwéng d@é hoa va doi tac OPL
dyra trén van ban tuong dwong cla noé tré thanh mot co s& ha tang ly twéng cho quy dinh kyj thuat hé
théng.

Trong Phu luc B, quy dinh ky thuat OPM dwgec trinh bay béng ca hai cach trinh bay - OPD va OPL, dugc
thé hién nhw cac hinh sau.
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ISO 15746 Advanced Process Control and Optimization (APC-0) exhibits APC-O - Advanced Process
Controlling and Optimizing and APC-O System Terminating.

APC-O - Advanced Process Controlling and Optimizing requires External Information.

APC-O - Advanced Process Controlling and Optimizing affects Performance Statistics Set, Level 2+3
and APC-O Data, APC-O Module, Requirement Set, and APC-O Design.

APC-0O - Advanced Process Controlling and Optimizing consumes Improvement Type.

APC-O - Advanced Process Controlling and Optimizing yields APC-O Performance Result Set and
Improvement Type.

APC-O System Terminating is environmental.

APC-0O System Terminating occurs if Improvement Type is end of life.

Improvement Type is end of life.

Improvement Type triggers APC-O - Advanced Process Controlling and Optimizing when its state
changes.

Requirement Set is environmental.

APC-O Design is environmental,

External Information is environmental,

External Information consists of Historical Process Data, Historical Laboratory Data, Product Specification
Data, and Additional Manufacturing Data.

Historical Process Data are environmental.

Historical Laboratory Data are environmental.

Product Specification Data are environmental.

Additional Manufacturing Data are environmental.

Operating System is environmental.

Operating System handles APC-O - Advanced Process Controlling and Optimizing.
User is environmental.

User handles APC-O - Advanced Process Controlling and Optimizing.

Hinh B.1 - OPD va doan OPL twong (rng ciia ludng cong viéc vong doi APC-O
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Improvement Type is reconfigure.

Improvement Type triggers APC-O Developing when it enters reconfigure.

APC-0 Module can be assembled, failed test, successfully tested, or downloaded.

APC-0 Module consists of APC-O Module Component Set.

APC-0 Module triggers APC-O Module Testing when it enters assembled.

APC-0O Module triggers either APC-O Component Constructing or APC-O Module Assembling when it
enters failed test.

APC-0O Module triggers APC-O Module Downloading when it enters successfully tested.

APC-O Design is environmental.

External Information is environmental.

APC-O Developing consists of APC-O Module Assembling, APC-O Module Testing, APC-O Module
Downloading, and APC-O Component Constructing.

APC-0 Developing requires External Information and APC-O Design.

APC-0 Developing consumes reconfigure Improvement Type.

APC-0 Developing zooms into APC-O Component Constructing, APC-O Module Assembling, APC-O
Module Testing, and APC-O Module Downloading.

APC-0 Component Constructing consumes failed test APC-O Module.

APC-O Component Constructing yields APC-O Module Component Set.

APC-0 Module Assembling occurs if APC-O Module Component Set is in existent.

APC-O Module Assembling affects APC-O Module.

APC-0O Module Assembling changes APC-O Module from failed test to assembled.

APC-O Module Testing consumes assembled APC-O Module.

APC-0O Module Testing yields either successfully tested APC-O Module or failed test APC-O Module.
APC-0O Module Downloading requires successfully tested APC-O Module.

APC-0O Module Downloading yields downloaded APC-O Module.

Hinh B.2 - OPD va doan OPL twong (rng ctia ludng cong viéc clia Giai doan phat trién
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Improvement Type is adjust runtime parameters.

Improvement Type triggers Runtime Parameter Setting when it enters adjust runtime parameters.
APC-O Module is downloaded.

Operating System is environmental,

Operating System handles Execution Managing.

User is environmental.

User handles Runtime Parameter Setting either APC-O Module Updating, or Execution Managing.
APC-0 Executing exhibits Runtime State, Task Set Schedule, and Result Set.

APC-0O Executing consists of APC-O Module Updating, Runtime Parameter Setting, Task Scheduling,
APC-O Medule Component Set Executing, Result Set and Signal Set Outputting, Performance Tracking
and Analysing, and Execution Managing.

APC-O Executing requires downloaded APC-O Module.

APC-O Executing zooms into Execution Managing, APC-O Module Updating, Runtime Parameter Setting,
Task Scheduling, APC-O Module Component Set Executing, Result Set and Signal Set Outputting,

and Performance Tr'ajcking and Analysing, as well as Resuit Set, Task Set Schedule, and Runtime State.
Result Set can be failed or successful.

Runtime State can be stopped or running.

Execution Managing yields running Runtime State.

'APC-0 Module Updating affects APC-O Module.

Runtime Parameter Setting affects APC-O Module.

Runtime Parameter Setting consumes adjust runtime parameters Improvement Type.
Task Scheduling occurs if Runtime State is running.

Task Scheduling yields Task Set Schedule.

APC-0 Module Component Set Executing requires Level 2+3 and APC-O Data.
APC-0 Module Component Set Executing consumes Task Set Schedule.

APC-0 Module Component Set Executing yields Result Set.

Result Set and Signal Set Qufputting occurs if Result Set is successful,

Result Set and Signal Set Outputting yields Level 243 and APC-O Data.
Performance Tracking and Analysing occurs if Result Set is in existent.

Performance Tracking and Analysing affects Level 2+3 and APC-O Data.
Performance Tracking and Analysing yields Performance Statistics Set.

Performance Tracking and Analysing invokes Task Scheduling. APC-O Module Downloading yields
downloaded APC-O Module.

Hinh B.3 — OPD va doan OPL twong (png clia ludng céng viéc clia Giai doan Thuc thi
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Improvement Type can be end of life, redesign, new user requirements, reconfigure, or adjust runtime
parameters.

APC-0 Module is downloaded.

APC-O Supporting exhibits Aggregated and Summarized Data and Improvement Required?.

APC-O Supporting consists of APC-O Data Gathering and Storing, APC-O Performance Evaluating, and
Improvement Type Identifying.

APC-O Supporting requires downloaded APC-O Module.

APC-O Supporting zooms into APC-O Performance Evaluating, APC-0O Data Gathering and Storing, and
Improvement Type Identifying, as well as Improvement Required? and Aggregated and Summarized
Data.

Improvement Required? can be Yes or No.

APC-O Performance Evaluating occurs if Aggregated and Summarized Data are in existent and Performance
Statistics Set is in existent.

APC-O Performance Evaluating yields Improvement Required? and APC-O Performance Result Set.
APC-0O Data Gathering and Storing requires Performance Statistics Set and Level 2+3 and APC-O Data.
APC-O Data Gathering and Storing yields Aggregated and Summarized Data,

Improvement Type Identifying occurs if Improvement Required? is Yes and APC-O Performance Result Set
is in existent.

Improvement Type Identifying yields Improvement Type.

Hinh B.4 — OPD va doan OPL twong irng clia lubng cong viéc clia Giai doan hé troy
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