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TCVN 12047-1:2017

L&i néi dau
TCVN 12047-1:2017 hoan toan twong dwong voi ISO 6974-1:2012

va Binh chinh k§ thuat 1:2012 (Technical corrigendum 1:2012).

TCVN 12047-1:2017 do Ban k¥ thuat Tiéu chuén qudc gia TCVN/TC193 San pham khi
bién soan, Tdng cuc Tiéu chuan Do lwing Chét lwong dé nghj, B Khoa hoc va
Cong nghé cong bd.

B§ TCVN 12047 (ISO 6974) Khi thién nhién — Xac dinh thanh phén va do khéng
d3m bao kém theo bang phuong phép séc ky khi, bao gdm céc tiéu chuén sau.

TCVN 12047-1 (ISO 6974-1), Phan 1: Huéng dan chung va tinh toan thanh phén,;
—  TCVN 12047-2 (1SO 6974-2), Phén 2: Tinh dé khéng dam béo;

— TCVN 12047-3 (ISO 6974-3), Phén 3: X4c dinh hydro, heli, oxy, nito, cacbon dioxit
vé céc hydrocacbon 1én dén Cs str dung hai cét nhi;

- TCVN 12047-4 (ISO 6974-4), Phan 4: Xac dinh nito, cacbon dioxit va cac
hydrocacbon Cy dén Cs va Ces. d6i v6i hé thong do phong thir nghigm va do
truc tuyén str dung hai cot;

- TCVN 12047-5 (ISO 6974-5), Phin 5: Phuong phép déng nhiét déi voi nito, cacbon
dioxit, céc hydrocacbon Cs dén Cs va céc hydrocacbon Ce.,

-~  TCVN 12047-6 (ISO 6974-6), Phan 6: X4c dinh hydro, heli, oxy, nito, cacbon dioxit
va céc hydrocacbon Cy dén Cs str dung ba cft mao quan.
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Lo gi¢i thiéu
Tiéu chuan nay dwa ra cac phuong phép phén tich khi thién nhién va cac phuong phap dé tinh toan
c4c phén mol clia cAu tlr va dd khdng dam bao. Tigu chudn nay duwgc &p dung dé xac dinh Hz, He, O,
N2, CO2 va cac hydrocacbon, hodc I3 theo tirng cdu tir don 1& hodc 1a nhém, vi du tét ca cac
hydrocacbon trén Cs, duoc xac dinh 12 Ce.. Phuong thirc nay la thich hop véi dai cla cac (vng dung
cudi cling, bao gdm higu chun cac hén hop khi va cung cép d@ ligu thanh phan khi thién nhién va
d6 khong dam bao duwgc st dung trong tinh toan nhiét tri va c4c tinh chét vt ly bd sung khac clia khi.
Céc chi tiét clia nhirng (ng dung cudi cling nay dtrc;'c cung cép trong TCVN 12047-3 (1ISO 6974-3) va
nhrng phan tiép theo clia bd TCVN 12047 (ISO 6974).

TCVN 12047-3 (ISO 6974-3) dwa ra cAc hwdng din phan tich khi thién nhién bang séc ky khi va cac
phuong phép x Iy s6 ligu & xéc dinh cac thanh phan cia phan mol cAu tir,

TCVN 12047-2 (ISO 6974-2) mé ta cac bubc dwge yéu chu dé tinh d9 khong dam bdo clia tirng phén
mol cAu tir.

TCVN 12047-3 (ISO 6974-3) va nhitng phén tiép theo clia by TCVN 12047 (ISO 6974) dua ra cac
phuong phép séc ky khi khac nhau. Cac phuong phép nay bao gdm ca hai, hwdng dan thyc hanh
hang ngay trong phong thir nghiém va céc (rng dung hién tnrdng truc tuyén (trén dwedng 6ng). Phy lyc
A ctia TCVN 12047-3 (ISO 6974-3) dwa ra sy so sanh vé& cac dic tinh clia céc phwong phép
phan tich mé ta trong TCVN 12047-3 (ISO 6974-3) va nhirng phén tiép theo clia by TCVN 12047
(ISO 6974).

Trong c4c trwdng hop chi yéu ciu cac phan mol céu tlr, TCVN 12047-3 (ISO 6974-3) dugc s dung
ciing véi pheong phap phan tich bang sic ky khi, nghia 1a TCVN 12047-3 (ISO 6974-3) va nhikng
phan tiép theo cla by TCVN 12047 (ISO 6974). Trong céac trudmg hop yéu ciu cac phan mol
chu tir va do khdng dam bao kém theo, ngoai phirong phép phén tich séc ky khi TCVN 12047-3
(ISO 6974-3) dugc sir dyng cling véi TCVN 12047-2 (ISO 6974-2).

TCVN 12047-3 (ISO 6974-3) md 13 tht ca cac buéc cin thiét dé thiét Iap mot phép phan tich, bao gdm
trinh bay cAu tric ciia phép phan tich, xac dinh dai lam viéc va thiét I4p quy trinh phén tich. Khi cac dai
1am viéc clia cac cAu t da dugc xac dinh, viéc danh gia dwoc tién hanh dé xéc dinh ligu céu tir dugc
xem xét vi

—  Céc chu t& chinh hodic cac nhém clia cac cAu tlr dwgc phan tich bing st dung phép do trec tiép
(c4c chu tir dugc do tryc tiép), '

—  Chc cAu tir hodic nhém clia cac céu tir duge phan tich bing str dyung phép do gi4n tiép, bang cach
tham chiéu dén ciu ti chudn khac nhau trong hdn hop khi hidu chuan (cac cau trr dvoc do
gién tiép), hodc

— Céc chu ti khong dwgc do va phin mol cta cac chu tir c6 thé dugc gia dinh I3 khong ddi (cac
céu t&r khdng dugc do).
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TCVN 12047-3.(ISO 6974-3) cung cip dé st dung ba loai phrong phap: vén hanh don, véan hanh
phirc vé6i ciu ndi va van hanh phirc khdng c6 ciu néi. Van hanh phtrc khong c6 cau ndi cla cac
phuong phéap nay Ia trwérng hop d3c bigt clia phrong phép van hanh don,

TCVN 12047-3 (ISO 6974-3) md ta phwong thirc chuan hda théng thudng dé tinh toan céc phén mol
da dugc xi Iy tir cac phan mol clia nguyén liéu (xem 5.5). Khi viéc chudn héa thdng thudng dugc st
dung ddi vé&i phurong phép cac van hanh phirc khdng ¢6 chu néi, cac d6 khdng dam bao clia nhirng
phan mol d3 tinh s& dwoc bao toan. Néu yéu ciu dénh gia chinh x4c hon cla d9 khéng dam bao, thi
cAn chudn héa mét phuong thirc thay thé, st dung phuong phép binh phuong téi thidu da
tdng quat héa (GLS), c6 thé dwoc s dung; digu ndy dugc md ta trong Phy lyc B, droc dv dinh
str dung khi tinh toan do khong dam bao theo TCVN 12047-2 (ISO 6974-2). Cac phurong thirc thay thé
bd sung c6 sin dé tinh toan cac phdn mol @4 xU¥ Iy, bao gém sy chénh léch (khac nhau) clia metan
(xem Phy lyc C) va hai hoa dir lidu (xem tai liéu tham khao [1]).
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Khi thién nhién - Xac dinh thanh phan va do khong dam bao
kém theo bang phwong phap sac ky khi -
Phan 1: Hwéng dan chung va tinh toan thanh phan

Natural gas — Determination of composition and associated uncertainty by gas chromatography —

Part 1 General guidelines and calculation of composition

1 Pham vi ap dung

Tiéu chuén nay quy dinh cac phwong phap dé tinh toan cac phan mol ciu tr cta khi thién nhién va
quy dinh cac yéu ciu xt ly dir liéu d& xac dinh cac phan mol cAu tir. Tiéu chudn nay cung cdp ca hai
phwong phap van hanh don va phirc va hodc hiéu chuan da diém hoac danh gi4 tinh nang clia may
phan tich tiép theo bang higu chudn don diém. Tiéu chudn nay dwa ra quy trinh d& tinh cac phan mol
thd va da qua x& ly (nghta 13, da dwgc chudn héa), va dd khong dam bao kém theo clia no, cho tat ca
céc cau tlr. Quy trinh da néu trong tiéu chuan nay co thé ap dung dé xi Iy cac di¥ liéu nhén dugc ti
phép phan tich riéng 1& hodc 1ap lai ciia mau khi thién nhién.

2 Tailiéu vién dan

Céc tai lidu vién dan sau 1a can thiét cho viéc ap dung tiéu chuan nay. Bdi v&i cAc tai liéu vién dén ghi
nam ¢dng bd thi 4p dung phién ban dugc néu. Béi véi cac tai lidu vién dan khong ghi nam céng bd thi
ap dung phién ban méi nhét, bao gdm ca cac siva ddi, bd sung (néu co).

TCVN 9595-3 (ISO/IEC Guide 98-3), D6 khong ddm béo do — Phdn 3: Huéng dan trinh bay d khong
dam bdo do (GUM:1995)).

ISO 6143, Gas analysis — Comparison methods for determining and checking the composition of
calibration gas mixtures (Phén tich khi — Céc phuong phép so sanh dé xéc dinh va kiém tra thanh phan
clia hdn hep khi higu chuén).

ISO 10723, Natural gas — Performance evaluation for on-line analytical systems (Khi thién nhién -
Dénh gié tinh ndng déi véi cac hé thdng phén tich truc tuyén).
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3 Thuat ngir va dinh nghia
Tiéu chuén nay 4p dung cac thuat ngir va dinh nghia sau.

31
Pap rng (response)

y
Tin hidu diu ra ciia hé théng do ddi véi cau tir duoc do nhu dién tich pic hodc chidu cao pic.

3.2

Céu tir chun (reference component)

CAu tr c6 trong hdn hop khi chuan da dwoc chimg nhan (CRM) (xem 3.10), duoc sir dung dé
higu chu&n sy 8ap rng clia méy phan tich dbi véi cac chu tir trong ty khac trong mau ma ty ban than
chung khdng c6 mét trong CRM.

CHU THICH: Vi dy, néu CRM c¢6 chira cac hydrocacbon bao gbm I8n t6i n-butan, nhung khong cé pentan hogc
hydrocacbon cao hon, khi d6 n-butan @ cé trong CRM c6 thé dugrc stz dung lam chu tlr chuén dé dinh legng cac
pentan va cac cAu tir nang hon trong méu. Céu tr chulin nén cé ham dap (ng théng thirdng 12 da thirc béc mt
vé&i phan chin zero, nghfa 14 dudng thang di qua gbe.

33

Hé sd dap png twong doi (relative response factor)

K

Ty sb clia lwong phan tir clia cAu tl j véi legng phéan tlr clia cAu t& chudn ma cho dap ng detector
bang nhau

CHU THICH 1: Cac hé sé dap g twong ddi clia cac detector ion héa ngon Iira dugc tinh toén 14 ty sb gilra s
cacbon ciia cAu tir chuéin va sé cacbon clia c4u tir méu (xem D.1).

CHU THICH 2: Cac hé sb dap (rng twong ddi clia cac detector dén nhiét dugc xac dinh theo thyc nghiém (xem
PiduD.2).

34

Cac céu tir khac (other component)

Cac clu tir trong mAu khi ma khong duoc do bing phép phan tich theo TCVN 12047 (ISO 6974)
valhoic c6 thé duoc xem Ia dang c6 mat véi phan mol khéng ddi.

3.5

Nhom cta cac cdu tir (group of components)

Viéc xac dinh thanh phan clia cac cu t c6 phan mol thép s& kho khan hodc can nhiéu thoi gian dé
phan tich nén chiing dwgc phan tich theo nhém.

CHU THICH: Diéu nay c6 thé dat dwoc bing k¥ thuat séc ky cu thé, nhur théi nguroc, hodc bang x Iy die ligu,
nhu hop nhét mot chudi cac chu tir vi néu ching | mét cau tir don 1é.
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3.6

D6 khdong dam bao (cua phép’do) [uncertainty (of measurement)]

Thong 8, gén voi két qua do, déc trng cho sy phan tan clia cac gia tri co thé dwoc quy cho dai lwong
do mét cach hop ly.

CHU THICH 1: Théng sb ¢6 thé Ia, vi dy, 36 léch chun (hodc mot bdi xac dinh clia né), hode mét niva chidu réng
clia mgt khodng véi mirc tin cay quy dinh,

CHU THICH 2: N6i chung, 46 khong ddm bo do bao gdm, nhiéu thanh phan. Mot sb thanh phan c6 thé danh gia
bang phan b théng ké ctia cac két qua tir ddy cac phép do va cb thé duoc dic treng bing d9 féch chuln thyc
nghiém. Cac thanh phn khac, ciing ¢6 thé dugc dic trung bing dd Iéch chudn, dwoc danh gia tir sw phan b
x&c suét gia dinh trén thie nghidm hodc thong tin khac.

CHU THICH 3: N6 duoc hidu rang, két qua do 1a wéc legng tot nhét cla gia trj dai lwvong do va tét ca cac
thanh phan clia @6 khdng dam bao, gdm ca céc thanh phin xuét hién tir nhirng tac dong hé théng nhue
thanh phan gén vé&i sy higu chinh va chuén d6i chizng, déu gép phan vao sy phan tan.

[TCVN 9595-3:2013 (ISO/IEC Guide 98-3:2008), 2.2.3]

3.7
D6 khdng dam bao chudn (standard uncertainty)
Do khéng dam bao clia két qua do durge théd hién nhw 12 do léch chuén.

[TCVN 9595-3:2013 (ISO/IEC Guide 98-3:2008), 2.3.1]

3.8

Do khong dam bao chuén téng hgp (combined standard uncertainty)

Do khdng dam bado chudn cla két qua do khi két qua d6 nhan duwoc tlr cac gid tri cia mot 6 dai lwgng
déu vao, bing drrong cin bac hai tdng cac sé hang, c4c sb hang 1a phuong sai hodc hiép phrong sai
clia céc lugng dau vao nay dugc lay trong sb theo két qua do bién dong theo si thay ddi trong cac
dai lvgng nay.

[TCVN 9595-3:2013 (ISO/IEC Guide 98-3:2008), 2.3.4]

3.9

Po khong dam bao md rong (expanded uncertainty)

Pai lwgng xac dinh khodng két qua do c6 thé duge ky vong pht phén 16n phéan bd cac gia tri ¢6 thé quy
cho dai luwgng do mét cach hop ly.

CHU THICH 1: Phan nay cé thé xem |4 x4c suét phii hoidic mere tin cy cla khoang.

CHU THICH 2: Bé két hop murc tin cly cu thé véi khodng dwgc x4c dinh biing d6 khong ddm bdo mé rong cin
c4c gid thiét ré rang hodic ngy y vé sz phan bd xac suét djc treng blng két qua do va d6 khong dam bao chudn
tdng hop. Mirc tin céy co thé quy cho khodng ndy chi c6 thé dwoc biét & mirc 44 cac gia thiét ké trén dugc
chirng minh,

CHU THICH 3: D6 khéng dam bdo mé réng dugc goi 1a dd khong dam bao tdng thé & doan 5 clia Khuyén nghi
INC-1 (1980)2,

[TCVN 9595-3:2013 (ISO/IEC Guide 98-3:2008), 2.3.5)
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3.10

Hén hop khi chuin da dwoc chirng nhén (certificated reference gas mixture)

CRM

H&n hop khi chuin, duoc dic treng bdi quy trinh do hop 1€ cho mét hogc nhiéu dic tinh quy dinh, di
kém mot chieng chi ma cung cép gié tri clia 64c tinh quy dinh, d6 khong d@m bao kém theo cta nob, va
1 cong bé v& truy nguyén ngudn gbc do ldng.

CHU THICH 1: Dinh nghfa & trén dya trén dinh nghfa cla “vét ligu chudn @& duoc ching nhan” trong

ISO Guide 35 M. “Vat liéu chudn da dugc chieng nhan” 1 mot thudt nglr chung; “hén hop khi chuén da dugec
chirng nhan" 12 phi hep hon dbi véi (eng dung nay.

CHU THICH 2: Khai niém vé gi4 trj bao gdm cac thudc tinh dinh tinh nhi tinh 83ng nhét hodc day. Cac d§ khéng
@3m bao dbi véi cac thudc tinh nhue thé c6 thé dugc thé hién nhur 13 x4c suét.

CHU THICH 3: C4c quy trinh do lwdng hop 16 dbi véi san xuét va chirng nhén cac vét liéu chuan (nhu céc
hdn hop khi chudn da dwgc chirng nhan) dugc néu trong, trong sd nhirng quy trinh khac, TCVN 7366
(1SO Guide 34) 14 va TCVN 8245 (ISO Guide 35) Bl,

CHU THICH 4: TCVN 7962 (ISO Guide 31) ¥ dura ra hréng dén vé cac ndi dung cla chirng nhén.

3.1
Chuén cdng tic ciia phép do (working measurement standard)
WMS

Chuan phép do dugc sir dung thudng xuyén dé hiéu chudn hodc kiém tra xé&c dinh (kiém ching) cac
thiét b do hodc hé théng do. '
[ISO/NEC Guide 99:2007#), 5.7]

CHU THICH: Trong TCVN 12047 (ISO 6974), chudn cong tac clia phép do 1A CRM dugc si¥ dung dé thc hién
higu chudn thudmg xuyén hoic kiém tra ddm bdo chét lwrgng (xem 6.7).

312

Phép do trwe tiép (direct measurement)

Phép do ma cac cu tir riéng 1@ va/hosc cac nhom clia cac céu tir dwgc xéc dinh bing cach so sénh
véi cac cu tir gibng hét trong CRM(s).

3.13

Phép do gian tiép (indirect measurement)

Phép do ma cac cAu tlr riéng 1& va/hodc cac nhém cla cac cAu tir khdng cé méat trong CRM dwgc xéac
dinh bing cach sir dung cac hé sb dap tng twong ddi véi cAu tir chudn trong CRM(s).

34

Do 13p lai (cua cac két qua do) [repeatability (of results of measurements)

Mcrc 9 gan nhau theo thda thuan gitra cac két qua do lién tiép ciing dai lgng do dworc tién hanh trong
cling diéu kién do.

CHU THICH 1: Céc didu kign nay dwgc goi 1a didu kién 13p lai.

10
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CHU THICH 2: Biéu kién l3p lai bao gdm:
- Cung quy trinh do
— Clng ngwdi quan tric
- Cung phuong tién do, sir dung trong ciing didu kién.
- Clng dia diém
- Lap lai trong mdt khodng th&i gian ngén,
CHU THICH 3: D4 13p Iai ¢6 thé dugc biéu thi dinh lvgng theo sy phén tan cac d3c treng clia cac két qua.
[TCVN 9595-3:2013 (ISO/IEC Guide 98-3:2008), B.2.15]
3.15
Dai lam viéc (working range)
Dai ph&n mol bj han ché dugc quy dinh d&i véi cac phurong phap mé ta trong TCVN 12047 (ISO 6974)
3.16

Phéan mol thd (raw mole fraction)
x*

Phan mol cla ting cau tlr trudc khi 4p dyng qua trinh higu chinh tdng clia cac phan mol d& déng nhét.

CHU THICH: Qua trinh hiéu chinh téng clia c4c phin mol d& ddng nhét 1 sy chuin hoa hodc, thedng it phd
bién, bdi chénh léch ham ligng metan.

317
Phan mol da qua xt» Iy (processed mole fraction)

Phan mol clia tirng cau t sau khi ap dyng qua trinh higu chinh tdng ciia cac phan mol dé dbng nhét.

CHU THICH: Qué trinh hi¢u chinh téng cla cac phan mol d& ddng nhét 13 sy chudn héa hodc, thuong ft
phé bién, b&i chénh léch ham Iwong metan.

3.18
CAu tir cdu ndi (bridge component)

Céu t dugc Iya chon dé cho phép két hop (“ciu néi") cac két qua d6i véi cac ciu tir dwoc do bing
céc thao tac phan tich khac nhau.

CHU THICH: Céc thao tac khac nhau ¢6 thé 13 hai hosic nhidu 14n bom méu valhodc hai hodc nhiéu cac detector,
3.19

St chuan héa quy wérc (conventional normalization)

S chuan héa méa nho d6 tong clia phan mol thd dugc higu chinh @& ddng nhét bing cach 4p sy didu
chinh ty 1& nhw nhau cho tét ¢ cac chu tir dworc do.

CHU THICH: M6 ta day dd vé& st chudn hoa quy wéc droc néu trong 5.5.

11
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3.20

Sw chuan héa gia tri trung binh (mean normalization)
Phuong phap chudn héa ma nhér d6 cac phan tich 13p lai ddi véi tirng ciu tir duwoc tinh trung binh &
tao thanh mét day gia tri trung binh va céc gi4 tri trung binh nay sau d6 dwoc chudn héa.

CHU THICH: Vige xtr Iy cac dir lidu str dung phirong phap ndy dwge mé 1 trong 6.9.2.

3.21

Sw chuan héa tirng bwde (run-by-run normalization)
Phuirong phép chudn héa ma nhdr dé tirng phép phén tich I3p lai dwoc chuin héa mét cach doc lap va
sau d6 trung binh cla cac gia tri da dwoc chudn héa dwoc tinh toan,

CHU THICH: Vigc xi¥ ly cac dir ligu sir dung phirong phép ndy droc mé t trong 6.9.3.

4 Ky hiéu

4.1 Ky hiéu

az

A

Npe

Nau be

ndu(...]

n

12

hé sé clia ham hdi quy (z =0, 1, 2 ho3c 3)

ma trén trung gian dwoc cAu thanh tlr Zva B (xem Phy luc B)

tham s6 clia ham hdi quy (z =0, 1, 2 hodc 3)

tham sb clia ham hdi quy duoc higu chinh sau khi higu chudn thwong xuyén (Phan tich loai 1)

gi4 tri trung binh cac tham sb cla ham hdi quy (trong phuong phap “chuin héa gi4 tri
trung binh™')

ma trén c6 chira sy rang budc (xem Phuy luc B)

ma trén trung gian (xem Phy iuc B)

ma trén trung gian dwoc cau thanh tir Y, D va £ (xem Phuy luc B)
hé sb phi

hé sb dép trng twong dbi theo cAu ti chudn

tdng sb cac cdu tir ciu néi

tong sé cac phép do I4p lai song song clia t&t ca cac cAu t ciu néi ( i[n“(,,q,—ll) (xem

=l

Phu lyc B)
tdng sb cac phép do I4p lai song song (ctia ciu tir ciu néi trong ngodc don) (xem Phy luc B)
tong sb cac cAu tiv (trye tiép cong gian tiép, nhung trir “cac chu tir khac”)

tdng $6 14n bom (va do vay tdng sé cia cac dap (rng) .



o | > >
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z
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ap suét
tham sb (xem Phu lyc H)
d6 léch chuan
tdng phén mol thé ca tAt ca cac cAu tir
d6 khong dam bao chuan (clia dai lvgng trong ngodc don)
d khéng dam bao mé rong (cla dai lwgng trong ngoéc don)
phén mol da dwoc chudn héa (xem Phy lyc C)
phén mol thd
phén mol durgc tinh toan béng cach stz dung phirong thirc chénh léch ham Iwgng metan

phén mol ciu ndi tir nguyén ligu (xem Phy Iyc B)
phén mol da diéu chinh (t ham dap ¢ng dwéng chudn)
dap (rng thiét bj clia chat phan tich xac dinh

gid tri trung binh dap (ng thiét bj (trong phwrong phéap “chudn héa gia tri trung binh")

dap (ng thiét bj da dwoc diéu chinh (tir ham d4p (ng dwdng chudn)
ma tréin tinh dén cho phan mol thd clia tht ca cac phép phan tich (xem Phu lyc B)

ma trdn ¢b cac két qua da tinh dwoc (cac phan mol ciu ndi, chuéin héa hoac ciu néi va chudn
héa) (xem Phy lyc B)

sy phan bd trung binh clia sai 6 phi tuyén tinh

gia trj trung binh (xem Phy lyc H)

sy phi hgp cha phép do

ma trén phwong sai-hiép phwong sai cia di¥ ligu dau vao (xem Phy lyc B)

tdng sb clia cac giai doan (xem Phuy lyc H)

4.2 Chisb dwoi

be
br
cert

corr

cau tir cau ndi (bcy, bey,..., bem, trong A6 sé cac cAu tr cAu néi = ny)
ndi tat

da chirng nhén (dwgc néu cho chirng chi cia CRM)

d hiéu chinh (b3ng c4ch 4p dung hé sé hiéu chinh)

d1, d2 cac detector (trong dé dt va d2 la hai detector doc lap)

13
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i céu tir |

ind  cac cAu tir hoac nhém céc cu tir dwoc phan tich bing phép do gian tiép
inj  (ap suét khi quyén tai thoi diém) bom (xem Phuy lyc F)

j hdn hop/khi chuén

| bom

norm chuén héa

o gbc (G4p (rng) tai thoi didm hidu chudn ban dau hoac danh gid tinh néng
oc  cac cau tlr khac

ref  chudn (cAu tir hodc ap suét)

wms chudn cong tac cla phép do

& chu ky (xem Phy lyc H) (tdng s6 cla cac giai doan = @)

5 Nguyén tic phan tich
5.1 Xem xét tong thé

T4t ¢4 cac cAu tir hodc cac nhém cAu tir c6 trong mau khi dwgc phan tach béng thiét b sac ky khi (GC)
va dwoc xac dinh thanh phan biing cich so sanh voi di liéu higu chudn nhdn dugc trong clng
didu kién phan tich. Do vay, cac cAu tir ¢6 trong céc khi higu chuén va trong mau khi phai duoc p
han tich v6i cling hé théng do trong cac diéu kién gidng nhau.

Phan tich dinh lgng khi thign nhién c6 thé dwoc thyc hién nhw mdt thao tac don hodc qua nhiéu
thao tac phirc (c6 thé dugc lin két bdi cac cu tr “cdu ndi"). Cac thiét bi phén tich ¢6 thé duwgc
van hanh theo mot trong hai ché dd phit hop véi d3c trung ban d4u va higu chuan dugc st dung.
Ciing c6 su chénh lach phu thudc vao tét ca cac cAu tir dugc hiéu chuén hayr khéng hodc cling duoc
do gian tiép st dung hé sb “d4p ng twong dbi". Vi tbng clia cac phan mol cu tir da qua x{ ly dugc
yéu cAu 1a ddng nhét nhw nhau, sw chuln héa dugc sir dung Gé dat dwoc 14p trinh d6.

Ba phuwong phap van hanh kha thi dwec md ta trong 5.2.
CHU THICH: Vigc sir dung c4c phuong phéap van hanh don va phire (c6 hodc khdng c6 cau ndi) chéc chin sé

dén dén cac d6 khong dam bao clia cac phan mol d4 tinh toan khac nhau. Néu d¢ khong dam béo dang xem xét,
thi thi nghigm vign dugc khuyén [a xem xét phwong phéap nao 1a phll hop nhét déi véi ap dung chdng.

14
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5.2 Phwong phap van hanh
5.2 Phwong phap van hanh don

Trong nhirng phuong phép van hanh don, tét ca cac mau cin do dwoc xac dinh bang céch st dung
bom mau don va detector don. Trwdng hop dac biét clia phurong phap van hanh don 1a phuwong phap
van hanh phire khdng ¢ cau ndi, nhw dugc mé té trong 5.2.3.

5.2.2 Phuong phap van hanh phirc ¢ cau néi

Céc phwong phap vén hanh phirc dra trén co sé& viéc sir dung cac hé thdng khac nhau (vi dy nhidu
hon mét 1An bom va/hodc detector) dé x4c dinh cac nhém clia cac ciu tir.

Mét déc trng quan trong phan biét cac phrrong phap van hanh phirc ¢ ciu ndi véi cac phurrong phap
van hanh don 1a c& mau thyc té va/hodc dd nhay cla detector khac nhau gitra cac nhom cAu tir. D
vOi cac phwong phap van hanh phirc c6 ciu ndi, cac két qua clia cac cdu tlr trong cac nhom khac
nhau dugc tap hop béi viéc st dung cdu tir duoc do trong tirng 1an bom/hé théng detector (chu ti
“ciu néi"). Ty 18 cac tin hiéu cdu t&r cdu ndi dwgc do véi tirng phép phén tich, va cac gid tri dap (ng tir
mét hé théng dwoc didu chinh buge ty 1€ 13 bang nhau véi ty 1@ dugc tim thay tai thdi diém higu chuén,
Trong phwong phép nay, sy thay ddi vé dap ng véi thoi gian dwoc rang budc 1a ddng nhét gitra cac
nhom, va sy chudn héa co thé dwoc ap dung theo ciing phirong phap nhw trong phrong phap van
hanh don.

Chu ti dwoc Iya chon lam ciu ndi gitra cac phan khac nhau clia phép phan tich phai co cac déc tinh
sau day:

— Cdu tlr dwoc do véi do chum tét trong tirng phén clia phép phan tich; d6 chinh xac kém hon cla
hai phép do kiém soat lam thé ndo dat duoc cau néi tét.

—  Chu t& dwoc do khong co nhidu tiém an tir cac chu tlr khac, hodic nhw dy kién hodc tinh o (vi dy
oxy tir khong khi), trong tirng phan clia phép phan tich.

- Sy dap &ng cla nd trong tirng phén clia phép phén tichtén toan dai lam viéc dy kién 1a gin voi
trat ty dAu tién di qua géc.

Phy lyc B mé ta phurong thire thay thé déi véi cau ndi st dung nhén tir Lagrange. Phuong thirc nay 6

thé dugc siv dung khi nd khong thé phii hop véi cac yéu cu & trén dbi voi clu ndi va néu ngudi stz

dung c6 thé chirng minh riing sy phit hop véi Phu luc B dura ra cac két qua ¢6 thé chip nhan duoc.

5.2.3 Cac phwong phap vén hanh phirc khdng c6 cdu ndi

Trwdng hop khdng cé cAu tir thich hep 1am ciu ndi, phép phan tich sé dwoc tién hanh trén nhidu
hé théng khac nhau (vi dy nhiéu hon mét 1an bom va/hoac nhiéu hon mét detector). Cac phén con lai
cda TCVN 12047 (ISO 6974), di¥ liéu tir nhirtng phwong phap nay dwqc x( ly trong cling phrong thire
nhw d@ liéu dbi véi cac phwong phép van hanh don, cac phuong phép van hanh phirc khéng co
cdu néi clia né Ia trvdng hop dic biét.

15
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Thiét bj séc ky nhanh, nhd gon dugc st dung cho phrrong phap véan hanh phire khong céu noi.

Viéc st dung chun héa quy wéc trong phurong phap van hanh phirc khdng c6 ciu néi 14 gibng v6i
két qua 36 khdng dam bao bao tdn clia cAc phan mol 33 duoc tinh toan. Nguoi stk dung nén can nhic
médt cach can than khi nao sl dung phuwong phép vén hanh phirc khéng €6 clu ndi dua ra phép
phén tich ma phd hop véi myc dich. '

5.3 Ché do van hanh

Phy thudc va ban chét ciia dic tinh ban d4u va hiéu chun clia mot may phan tich, hai ché do
van hanh khac nhau c6 thé phan biét duorc.

Phan tich loai 1 trwéc tién x4c dinh ham dap (ng bang thiét bj higu chuan da-diém sl dung CRM,
tiép theo bing phan tich hdi quy. Cac ham dap (ng ndy sau d6 dwogc s dung dé tinh toan cac
phin mol cAu t& trong cac miu dugc phén tich dya vao viéc hiéu chudn ndy. Phan tich loai 1 khong
lién quan dén cac sai sé phi tuyén tinh (xem 6.9.4).

Phan tich loai 2 gia thiét mot ham dap ng, va phén tich méu tiép theo dugc tién hanh dia vao cac
higu chudn thuong xuyén si dung WMS don. Vi ham dap Gng gia dinh c6 thé khac véi ham thyec.
Phan tich loai 2 ¢o thé c6 sai s6 phi tuyén tinh, ma phai dwoc danh gia béng thiét bj danh gia tinh ning
da-diém dugc thyrc hién theo 1SO 10723 (xem 6.9.4).

5.4 Cac céu tir do dwoc trpe tiép va gian tiép

CAu tir dugc xac dinh trec tiép qua phép phan tich [a céu tir dwgce chirng nhan trong CRM, do d6 n6
dwoc dinh Iwong trwc tiép tir di lidu hiéu chuén.

Céu ti dwoc xac dinh gian tiép qua phép phan tich fa ciu tir khdng c6 trong CRM, do d6 né dwoc
dinh lwgng qua hé sé dap ing twong ddi. Phan mol clia cac cdu tr nay dwoc xac dinh bing cach
so sanh dién tich pic ctia cdu ti dwgc xac dinh gian tiép voi dién tich cla cau tir 43 dwgc chivng nhan
va bang cach ap mdt hé sb dap ing twong ddi thich hop (xem Phy lyc D). Viée st dung hé sb dap ing
twong d8i (c6 36 khong dam bao vdn co) ting d6 khdng dam bao ctia phan mol do duworc.

5.5 Chuin héa

S chuén hoa 1a mot phirong thire @& xtr Iy phan mol thd ma hiéu chinh tong @& ddng nhét bang cach
ap dung cling ty I& didu chinh déi véi tt ca cac cAu tir do dwgc. N6 duoc thich hop nhét déi véi cac
phép do ctia khi thién nhién ma céc o khdng dam bao vwrot trdi & dé dwgc higu chinh cao dbi véi tat
ca cac cAu tlr, vi chling 13 két qua clia cac tac dong ma dnh hudng dén tAt ca cac chu ti (nhur cac thay
ddi trong ap suAt khéng khi khi quyén va db trdi detector).

D&i véi hdn hep cb ny cu tir, ngoai trir “cac chu tr khac”, phdn mol da duge chuén héa cia clu tir i
duoc tinh theo phwong trinh (1):

16
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= oxl-xg) (1)

nl'
2%

imi

CHU THICH: Trong Phy lyc B ¢6 md t& mdt phurong thirc thay thé ddi véi cau ndi va chuén hoa.

6 Quy trinh phan tich
6.1 Xem xét tdng thé

Qué trinh thiét Iap séc ky khi d& phan tich khi thién nhién bao gbm cac buwéc lién tiép dwgc néu trong
6.2 dén 6.9, quyét dinh Ia chon thich hop tai Buoc 4 (xem 6.5) treéc khi méy phan tich ¢6 thé duoc
dwa vao van hanh, Tai Budc 4, qua trinh dang cai dat cung cép hodc hiéu chudn da diém co ban (phan
tich loai 1), & @6 tin hiéu ra tir phép hiéu chudn dugc st dung trong phan tich tiép theo, hodc dé danh
gi4 tinh néing (phan tich loai 2), ma phai 14 déi tugng clia higu chuén don diém trong si dung thong
thuomg va trong d6 d ligu tir viéc danh gia dugc yéu cau ddi voi thanh phén tinh toan. Higu chuén co
ban va céc brdc danh gia co thé phai duoc I5p lai trong s dung van hanh tiép theo, vi dy khi ¢ sy
thay ddi d4ng k& trong thanh phin clia khi duge phan tich, thanh phn clia khi ndm & ngoai khodng
¢lia né may phan tich phai dwgc hiéu chuin/danh gia.

Quy trinh d3y d d& xac dinh phan mol [va dd khong dam bao lién quan, xem TCVN 12047-2
(1SO 6974-2)] ciia tirng céu t& trong hén hep khi thién nhién dugc trinh bay duwdi dang biéu dd trong
cac lwu db & Hinh 1 va Hinh 2.
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Bat dau

v

lam viéc

Bwére 1: Xac dinh khoang

!

(TCVN 12047-1,6.3)

Buérc 2: Xac dinh cc yéu cau
clia phurong phap phén tich

v

didu kién 13m viéc
[TCVN 12047-1, 6.4]

Buérc 3: Lipa chon thiét bj va céac

v

tinh nang?

Khéng

C6 chu i gian tiép
nao khdng?

!

C6 phai hiéu chuan 14n dau
tien hodc yéu ciu danh gia

~Co

Buw@dc4 (TCVN 12047-1),6.5

Phép phan tich .
loai 1 hay loai 22”7 -°%12 ]
\
Loai 1
l Y
Hiéu chuén l&n d4u Panh gia tinh nang
Xac dinh chirc nang phan tich |[Xéc dinh chirc néng phan

a) Lwa chon khi chuén
b) Phén tich khf chuén
¢) Phén tich hdi quy

d) Lva chon ham héi quy

tich ban 4u

a) Lia chon khi chudn
b) Phan tich khi chuén
¢) Phéan tich hdi quy

Khéng

(TCVN 12047-1, 6.6)

Buéc 5: Hé sb dap ng twong dbi

!

Hinh 1 - Quy trinh xac dinh phan mol [va d khéng dam bao theo
TCVN 12047-2 (ISO 6974-2) — Cac bwoc tir 1 dén 5
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Bét dau t» Iy
daé A

Thi nghiém vién
van hanh hang ngay
c6 dang khéng?

Buéc 6

— (TCVN 12047-1,6.7)

Kiém tra dam bab
chét lugng hodc higu
¢chuén thuong xuyé

Kiém tra QA———

RC
Higu chuén thuéng xuyén Pam bao chét lrgng theo
bing WMS WMS
(TCVN 12047, 6.7.3.2) (TCVN 12047, 6.7.3.3)

h

Buéc 7: Phén tich miu

(TCVN 12047, 6.8)

T

TCVN 12047-1:2017

Buér 8: Tinh % mol clia chu tir
(TCVN 12047, 6.9)

y

% yéu ciu do khong
dam bao phin trim
mol ctia cAu tlr
khong?

Két thic

Butrc 9: Tinh d§ khéng ddm bdo bing % mol

(TCVN 12047-2, 5.3)

!

Buwée 10: Tinh % mol clia cAu tir
(TCVN 12047-2, 5.4)

v

Két thuc

Hinh 2 — Quy trinh xac dinh phan mol [va d¢ khong dam bao theo TCVN 12047 (ISO 6974-2)] -
Céc bwoc tir 6 dén 10
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6.2 Bwoc 1 - Xac dinh dai lam viéc

6.2.1 Xac dinh dai lam viéc d6i véi may phan tich, dua ra cac phdn mol nhd nhét va lon nhét dbi voi
tht ¢ cac cAu ti dwoc phan tich va wéc Iwong phan mol clia cac cAu tir khdng duoc phan tich. Dai
1am viéc phai dwoc dwa trén co s& nhitng thay ddi hop ly v& thanh phén clia khi dwoc phén tich va
trén cac yéu cau (rng dung.

6.2.2 Céc thay ddi co thé c6 trong thanh phan clia khi c6 thé dwoc thiét 1ap nhu sau:
— Bang cach danh gia d@ liéu lich st, dir liéu nay thudng cb sén;

- Béng c4ch thire hién cac phan tich mé rong s6 lwong cac mau dai dién clia khi dwgc phén tich, c6
tinh dén cac thay ddi co thd c6 clia viéc x( 1y va ché bién dong khi ngwgc; hodc

—  Béng cach tham chiéu véi quy dinh ky thuat clia san phdm dugc phan phdi va cung cap duoc dwa
ra b&i nha van hanh mang lwdi.

6.2.3 Sau do dai 1am viéc phai dugc xac dinh lién quan @én cac thay ddi c6 thé c6 vé thanh phan cla
khi dugc phan tich, & d6 tirng cAu tlr 4p dung nhu sau:

- Dailam viéc i thiu khdng cao hon phan mol d kién thap nhét;
- Dailam viéc ti da khong thap hon phin mol dy kién cao nhét.

6.2.4 Céac phan mol clia cac cau t& khac ma khong dugc phén tich co thé duoc wdc lugng tir
diz ligu lich sir hodc cac phép phan tich mo rgng.

6.3 Buwéc 2 — Xac dinh cac yéu cdu ciia phwong phap phan tich
Nguyén téc chung cac yéu ciu clia phrong phép phan tich bing cach xac dinh céc khia canh sau day:

— Céc chu tv dwoe do truc tiép va (néu dwoc yéu cau) cac do khong dam béo, hodc 14 dira vao cac
chu tlr riéng 18 hodc 1a theo cac dai phén mol;

—  Céc chu tr duge do gian tiép va (néu dwgc yéu cdu) cac do khong dam bao, hodc 1a dyra vao cac
cAu tir riéng 1& hodc 13 theo cac dai phén mol;

- Céc chu tir dwge do theo nhom va va (néu dugc yéu cau) cac do khong dam béo;

~ Céc cAu ti khong dugc do nhung déi voi gia tri khong ddi 1a dé duoc sir dung cho cac phén mol
cla ching;

~ D& st dung cac chu t& cAu néi hay khdng cho céc phuong phap van hanh phirc (va, néu vy,
la chon cac cAu tir d& st dung nhur cac chu i cdu nébi);

— D cé thue hign rikba ngwgc hay khong; va

-

- Céc céu t nhiéu bat ky.
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CHU THICH: Céac d§ khdng dam bdo dién hinh cla két qua phan tich d&i véi cac ciu hinh khac nhau clia
h& théng do truc tuyén va phong thir nghiém c6 thé dwoc tim thdy trong TCVN 12047-3 (ISO 6974-3) va cac
phén tiép theo clia TCVN 12047 (ISO 6974).

6.4 Buwdéc 3 -Lwa chon thiét bj va cac diéu kién lam viéc

Lwa chon thiét bj va cac didu kién 1am viéc dwoc yéu cau. TCVN 12047-3 (ISO 6974-3) va cac phan
tiép theo clia TCVN 12047 (ISO 6974) mé ta cac phwong phap phan tich ma cé dy dinh dé duwoc
sl dyng lién két véi phan ndy clia TCVN 12047 (1ISO 6974). Cac phwong phap khac, néu dugc tai lidu
héa thich hop, ¢6 thé dwoc sir dung thay thé cho TCVN 12047-3 (ISO 6974-3) va cac phan tiép theo.

Lwa chon phwrong phép x(r Iy va bom mau:
—  Khi thién nhién dugc chiva trong chai chira khi dwgc két ndi véi van ldy mau ctia may séc ky; hodc

- Két ndi truc tiép khi tir dwdng dng dan khi va thdi lién tuc qua hé van clia may sic ky, va miu duoc
bom mau tryc tiép vao may sic ky

Huéng dan chi tiét vé 1dy m3u dwgc néu trong ISO 107157,

CHU THICH: Cha y d3c bigt cin dugc dura ra dé tranh sy ngung tu clia cac cdu tlr nding hon khi 4p sudt méu bj
gidm — xem ISO 16664{8) dbi véi thang tin chi tiét v& xi¥ Iy cac khi hiéu chudn va hdn hop khi.

Néu hiéu chuan co ban hodc danh gia tinh nang khong dugc yéu ciu, va néu may phan tich sé dwoc
st¥ dung cho van hanh thudng xuyén, tién hanh kiém tra dam bao chét lwgng (QA) hodc higu chuén
thwrdrng xuyén [xem Budrc 6 (6.7)].

Néu hiéu chuan co ban hodc danh gia tinh nang khong dwoc yéu ciu, va néu may phan tich sé chi
dugc sl dung dé phan tich don, tién hanh phan tich cac hdn hgp chua biét [xem Budc 7 (6.8)].

6.5 Buworc 4 - Cac dic tinh dap (ng (hiéu chuan co ban hodc danh gia tinh ning)
6.5.1 Xem xét tong thé

Bdi v6i cac phan tich loai 1, phép xac dinh cac dic tinh dap &ng dya theo cach thirc clia hiéu chuén
ban d4u trong d6 cac hé sé b,; clia ham phan tich dwec xac dinh déi vi tirng céu tlr. Vi ham phan tich
dugc x4c dinh ngoai suy, khdng ¢6 sy gia ting cac sai s phi tuyén tinh. Ddi v&i viéc van hanh
thudng xuyén, cac hé sb clia ham phén tich dwoc hiéu chinh rdi sau d6 nhan vdi hé sb chuyén dich
[xem Buéc 6 (6.7)).

D6i véi cac phan tich loai 2, phép xac dinh ham phan tich ciia may phan tich dwoc gia dinh 13 bic mét
véi phan chéin zero (nghta 1 by, bz va b; |4 zero), va ham phan tich gia dinh ndy dwoc cép nhat lién tuc
theo dinh ky béng phép phan tich WMS [xem Buwéc 6 (6.7)]. Gia dinh clia dap (rng bac mét véi phan
chén zero dbi véi ham phan tich c6 thé din dén cac sai sb phi tuyén tinh, va muc dich cla danh gia
tinh néng Ia dé udc long do 1én clia nd d& danh gia tinh phis hgp véi myc dich va, ndu dugc yéu clu,
dé cho phép viéc hiéu chinh cac phan mol da dugc tinh toan (xem 6.9.4). Néu do khong dam bao clia
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phan mol dugc tinh toan sir dung TCVN 12047-2 (ISO 6974-2), nhirng sai s phi tuyén tinh nay c6 thé
d4 dugc bao gbm trong Bang d khong dam bao.

6.5.2 Tan suét
Hiéu chuan co ban hojc danh gi4 tinh nang nén duoc tién hanh trong nhirng trung hop sau day:
- Ngay sau l&n (khi) I8p a4t diu tién clia hé théng bdi nha cung cap;

— Ngay sau I&n (khi) van hanh tr& lai sau khi thay thé bé phén chinh clia hé théng, vi du nhw van
bom, cit hoic detector;

- Ngay sau Ian (khi) vin hanh tr& lai sau khi khéng dat kiém tra QA clia hé théng [xem Buwéc 6 (6.7));

- Tai nhirng khoang théi gian ma da dwoc ching minh 1a thich hop vé&i (ng dung, vi du khdng qua
12 thang.

6.5.3 La chon khi chuin

86 lrong thich hop clia CRM phai dugc lya chon dé xac dinh cac ham héi quy. Didu nay phy thudc va
lich s va s hiéu biét v& hé théng GC dang xem xét:

— O 46 khdng c6 hiéu chuin co ban dwoc thire hién, hodc cac da thirc dap (ng da khong dugc thiét
1ap bdi quy trinh twong dwrong, khi @6 thi thiéu bady CRM nén dugc lva chon cho phép cac dwdng
cong hdi quy Ién dén bac ba theo ban chét.

- O d6 higu chudn co ban ban dau (hodc quy trinh twong drong) chi ra ring dwdng cong hdi quy c6
thé duoc lam mau bang ham da thirc bac mdt hodc bac hai, sau d6 sb lwong thich hop cac CRM
nén dwgc lira chon cho céc hiéu chudn co ban ké tiép.

“S6 Iwgng thich hop” cac CRM co thé durgc xem xét ¢ ba trong pham vi tac dong & do khong c6 chu
tlr chirng minh nhiéu hon dap (ng da thirc bac mdt, va nam trong pham vi tac dong & do khong ¢6 cau
t&r chizng minh nhiéu hon dép (g da thye bac hai.

Céc CRM da chen thich hgp véi dai 1am viée cla tirng cau tl (nhw @& x4c dinh trong 6.2). Didu nay
c6 thé xdy ra do vigc sl dung mét bd cac hén hop da cAu tir, méi bd chira cac phin mol khac nhau
clia tAt ca cac chu tir tryc tiép.

Céc CRM duoc Iva chon cb thé 1a da-cdu t& hodic cac hdn hgp nhj nguyén véi dd khdng dam bao
thich hop va lubn ludn 1a phi hop véi myc dich (xem I1SO 6143 va ISO 61429), nghfa 13 dd khong
dam bdo cla tirng cau t&r nén nhd vira il ma né cho d§ khong dam bao cudi cling nhd c6 thé chip
nhan dugc sau khi truyén lai qua kho dd khong dam bao day dd.

CHU THICH: Khong kha thi d& tao hén hop véi mBi cAu tir & mirc cao nhét a yéu clu, hodic tai mic thép nhét,
vi hdu hét CRM da cu tir & ¢6 cac thanh phan khac véi cac hdn hop khi thién nhién “thuc”. S& khong thanh
vén dé va s dyng binh therdrng néu nhu cac hén hep dwec bao quan &n dinh.
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Céac CRM néi chung dwoc cung cap voi cac do khong dam bao mé rong dwoc tinh toan véi hé sb pha,
k, thdng thuong béng 2. Do vy, hé sb phil 1a 2 nén dwoc st dung nhw 12 lwa chon méc dinh khi khong
c6 bét ky bang chirng nao.

6.5.4 Do khi chuan

Phén tich tirng CRM trong s6 cac CRM. Khuyén nghj thuc hién it nhat 10 phép phan tich cho tirng
hén hop khi chuén dé chéc chin cac di liéu c6 nghia va dd khéng dam bao cla ching c6 dd chym
phit hop véi muc dich,

CHU THICH: DP§ khéng dam bdo dwgc d& cap trong didu nay khong dugc sir dyng trong TCVN 12047-2
(ISO 6974-2), nhung dugc yéu cau néu TCVN 12047-2 (ISO 6974-2) dwgc sir dung d& xac dinh @ khong dam
béo clia cac phan mol.

Phy thudc vao sb lgng cac phép do Iap lai, “dd khdng dam bao ctia do khdng dam bao” cla gia tri
trung binh (nghta la @3 Iéch chudn tong ddi ta do Iéch chudn cta gia tri trung binh) ¢ thé 1a 16n mot
cach ngac nhién (bat thudng): di véi 10 phép do né la 24 % (xem ISO/IEC Guide 98-3:2008, E.4.3).
Do véy khéng khuyén céo st dung sb lwgng phép do db I3p lai nhd hon khi xac dinh gia tri trung binh
ctia do léch chuan.

L4p bang céc dap (ng riéng 1& v&i tirng chu tlr trong mdi chuén dbi véi mbi sy 13p lai. D ligu c6 thé
duoc kiém tra khong ngoai Ié béing cach st dyng thir nghiém phii hop (xem Phy luc E). Néu xuét hién
s6 lac, di liéu phai dwgc danh gia; sd lac chi dwoc loai bd khi tim ra cac ly do ki thuat tao nén.

6.5.5 Phan tich héi quy

6.5.5.1 Hwdng din phan tich héi quy

Khuyén nghj tién hanh phan tich binh phwong t6i thiéu da tong quéat héa (GLS). Phan tich GLS, pht
hop voi 1ISO 6143, yéu cdu do khdng dam bao cia dir liéu dau vao dwgc xac dinh va thyc hién béng
trong sb hdi quy cho cac dd khong dam bao nay. Gia tri phdn mol clia tieng céu t& dwgc tinh, theo o
khéng dam bao cia né. Do vay, GLS dwoc sz dung néu TCVN 12047-2 (ISO 6974-2) dwoc st dung
tiép theo trong xac dinh 66 khdng dam bao clia phan mol.

Trong cac trwdng hop khi 6 khong dam bdo cGa phdn mol ciu t&r (vd do vay phu hgp véi
TCVN 12047-2 (ISO 6974-2) khdng dwgc yéu cau, hodc 1a phan tich GLS bang khéng (ho#c nhd khong
déang k&) o khong dam bdo ddu vao hodc phan tich binh phirong téi thidu thong thudng (OLS) ¢ thé
dugc str dyng. Tuy nhién, thdm chi khi do khdng dam bao clia phan mol ciu tl khong dugc yéu clu,
thi van khuyén nghi st dung GLS dé xac dinh do khong dam bao dau vao bt cv khi ndo ¢6 thé. Didu
nay dugc duwa ra dé xac dinh phan mol chu tir mot cach dang tin cdy nhét.

6.5.5.2 Phan tich binh phwong téi thiéu da tong quat héa

Ham phan tich (higu chuén co ban) dugc trinh bay trong cong thirc 2:

x =by+by, +by +by’ @
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Ham hiéu chuén (danh gia tinh niing) dwoc trinh bay trong cong thirc 3:
Vi = Ay + Ay Xeorti+ @y Xeor, i + Uy Xeert, i (3)

Céc hé s6 clia ham phan tich hosc ham hiéu chudn dwoc tinh biing cach st dung phan tich hdi quy
di liéu dau vao sau:

~ Céc ham lwgng CRM (biéu thi Ia phan mol da duoc chirng nhan), Xeer;

- Cac dd khéng dam bao chuéin clia ham lwgng CRM, u(Xcen) [dtroc yéu cAu khi 6 khdng dam bao
duoc tinh trong TCVN 12047-2 (ISO 6974-2)];

~  Gié tri d4p (g trung binh v&i cac ham leong CRM, yoor,i;

~ g khéng dam bao chuan clia gia tri dap ng trung binh, u( yeer.: ) duoc tinh nhe sai sé chun clia

gia trj trung binh cia tap hop dap (rng nhan dugc [Gugc yéu ciu khi d6 khéng d3m bao do duwoc
tinh trong TCVN 12047-2 (ISO 6974-2));

Néu higu chinh &p suét khi quyén dugc thyc hign, c4c dap ing phai Gugc hidu chinh treéc khi phan
tich hdi quy, biing cach &p dung hé s higu chinh ap suét thich hgp. Phy luc F dwa ra hwong din hidu
chinh dbi v&i 4p suét khi quyén.

Néu phuong phap van hanh phirc ¢6 ciu néi (xem 5.2.2) dugc sir dung, gia trj dap ¢rng trung binh cho
phan tich ham lvgng tinh dwoc, ddi voi tieng cau tir thich hep, thi gia tri cac dap rng trung binh xuét
hign tlr detector thir hai hoc detector tiép theo, dap irng nhan dwoc dbi véi clu t&r cAu néi nhan voi ty
s giira cac dap (rng nhan duwoc tir detector dAu tién véi cac dap trng nhan dwgc tir detector thir hai
hogc detector tiép theo, nhu durge trinh bay trong cong thiec 4:

y‘ = ;d'z..i x 1% (4)

Yarpe
Néu dugc yéu cdu, do khdng dam bao chudn clia gi4 tri dap (ng trung binh c6 dugc béing cach st
dung cdng thirc 4 dwoc tinh nhie sai s6 chudn clia bd d lidu din xuét trung binh.

Céc tham s6 clia ham héi quy dwoc tinh sau d6 bing phan tich hai quy. Déi véi cac Iy do duoc mb ta
trong 6.5.5.1, khuyén nghj si dyng GLS. Phin mém thich hop dé thuc hién mét phan tich nhw vay
dugc mbd ta trong Phu luc G.

Trong mdt s it trréng hop cu thé, cac mire d6 khdng dam bao ch&p nhan duge co thé 1a tuong dbi
réng. Trong nhirng tredng hop nay, @6 khong dam bdo clia cac céu tir nguyén ligu dwgc danh gia
bang phwrong phap OLS. Sw tang d6 khong dam bao tlr phan tich hdi quy phai tuan thi theo ISO/IEC
Guide 98-3. Mgt phurong thirc nhu vay, ma dya trén hidu biét do khong dam bao vén cb trong CRMs,
phép phan tich va bién ddi dwdng cong hiéu chudn dwoc néu trong Phy lyc H.

Trong cac trwdng hop khi d6 khdng dam bdo cla phan mol cu tir [va do vay phi hop Voi
TCVN 12047-2 (i1SO 6974-2)] khéng dwoc yéu ciu, hodc 1a phan tich GLS béng khong (hoac nhé
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khéng dang k&) dé khéng dam bao d4u vao hoac phan tich binh phuong téi thidu thong thuong (OLS)
c6 thé duoc siv dung. Tuy nhién, tham chi khi d6 khdng dam bao ciia phdn mol ciu t& khong duoc
yéu cau, thi vln khuyén nghj st dung GLS @& xac dinh db khdng dam bao du vao bat cir khi nao
¢6 thé. Piéu nay dwoc dwa ra G& xac dinh phdn mol cAu t& mét cach dang tin cay nhét.

6.5.5.3 Phan tich binh phwong téi thiéu thong thieéng

D4i voi phan tich binh phwong tdi thigu théng thuwong, chi cac thong sd dAu VAO Xeeni VA Yeers
dinh nghfa trong 6.5.5.2 can dugc xac dinh. Néu duoc yéu cdu, hiéu chinh 4p suét khi quyén va/hodc
cdu ndi phai dugc thue hién nhw mé ta trong 6.5.5.2.

Phan mém thich hgp cho thyc hién phan tich OLS Ia ¢6 nhiu (phd bién rong rai).
6.5.6 Lwa chon ham hdi quy

Ham da thirc phai dwgc str dung trong phan tich hdi quy va cac hé sé phai dwgc xac dinh bing
quy trinh néu trong 1SO 6143 (néu s dung GLS) hodc s dung phdn mém phi hep sau (néu sir dung
oLs).

CHU THICH 1: Ap dung didu nay khi sir dyng GLS @& xac dinh ham hdi quy. D&i v&i phirong phéap OLS, kiém tra
théng ke, vi dy kiém tra 10 -F theo tudn ty..., c6 thé dugc sir dung dé xac dinh phil hop béc ctia ham da thire.

Béc clia da thirc clia mbi ciu tl phai dwgc Iva chon véi nhirng gia dinh sau;

Ham don gidn nhit ma dwa ra két qua phit hop duwgc sir dung dé tranh mé ta dap (ng thiét bj qua
mdt ham phirc tap khong can thiét.

- 86 lwong cac diém higu chuin téi thidu dwoc khuyén nghi cho cac loai ham khac nhau dwgc xem
xét 1a 3 dbi vi ham béac 1, 5 dbi véi ham bac 2 va 7 ddi voi ham bac 3;

~ - Do cong clia ham hdi quy c6 thé dwgc mo ta béng bac 2 (va ¢b thé bac 3). Néu nhirng ham nay la
khéng phii hep, digu ndy co thé chi ra vén 62 do phwrong phap hodc thiét bj;

— Sy c6 mét clia phan mol tinh toan 1én nhét hodic nhd nhét trong @b thj so véi dap ng ném trong
dai lam viéc chi ra van dé.

Ham béc 2 hodc ham béc cao hon phai chi y khi 4p dung. Néi chung, cac detector cia s&c ky khi
duoc sl dung trong phan tich khi thién nhién (TCD va FID) c6 dac treng dap (ng tuyén tinh. Cac dap
{&ng phi tuyén thi thong thwdng quan sat déi voi metan (cAn chu ¥ sw qua tai clia detector do phén mol
rét rong) hodic gan véi cac gidi han phéat hién chiing.

CHU THICH 2: Sir dung CRM don cho hiéu chudn co ban clia thiét bj sé khéng xac dinh dang hiéu chinh déi v&i
ham héi quy. Do vy, sir dung phrrong thirc nay 14 ndm ngoai pham vi clia TCVN 12047-1 (ISO 6974-1).

Sy phi hop dat dugc dugc yéu cdu dbi voi cdu ti ith tai mbi didm hiéu chudn riéng I1é bang cach
str dyng quy trinh kiém tra sau. D4i vé&i tirng diém hiéu chuén thyc nghiém (i), diém hiéu chuan diéu

chinh (x;, ;,.) dugc tinh, bdi két qua phan tich hdi quy dwoc st dung dé xac dinh ham hdi quy. Toa dd
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;cj va ;f ciia didm hiéu chudn didu chinh dwoc wéc leong clia ham lugng gidi tich thie va dap (rng

thuc v&i khi chuan. Bing phép dwng hinh, dwdng cong dap (g tinh dwgc qua cac diém hidu chudn
dwoc didu chinh. Md hinh dap (rng duwoc lya chon dugc xem xét so sanh voi bo dir ligu higu chuén
néu cac didu kién sau thda man voi tirng diém hiu chuén (1= 1,2,..., m): '

chals,) v by i)

Vg~ Yis

A
Xij— JC,-I,

CHU THICH 3: Trong hau hét tét ca cac trrong hop, diéu kign nay 12 twong deong véi yéu ciu ma dwdng cong
dp g tinh dwoc di qua méi thyc nghiém “higu chudn hinh chi nhat', [x,, 2hkulx,, )y, £k, )], dva tren
co s& 40 khong dam bao m& rong U = ku- A, hé s phit k=2 dugc sir dyng cho phép thir nay.

Né&u thira nhan mé hinh thir nghiém sai, c6 thé c6 mdt cach khac kiém tra cac md hinh dap (ng khac

cho 161 khi m hinh dwoc tim thdy phit hop véi bd di ligu hiéu chuan. Mt kha nang khac la kiém tra va
¢4 thé didu chinh di¥ liéu higu chuan.

D& kidm tra tinh hidu qua sw phi hop clia ham hdi quy trién vong, tinh sw phi hgp cla phép do, T,
dinh nghta 1a gi4 tri Ion nhét s chénh Igch trong sb gilra toa do dugc do va cac diém hiéu chuan duoc
didu chinh (I =1,2,....,, )sau:

;JJ"x;; "'“(xu) va ;u"yr',l lu f’J)

Néu I" < 2. Ham co thé chdp nhan dugc.

Néu c6 nhidu ham dwoc xem xét va tim thiy c6 thé chap nhan dugc, thi ham cé cac tham s6 it nhat
dwoc lva chon dé str dung.

M3i dwéng cong dap (rng tinh toan phai dwoc kiém tra bé ngoai. Sw kiém tra bé ngoai nay I can thiét
d& phat hién “sw twong quan gia (khong that)”, ching c6 thé xay ra khong dwoc phat hién boi sw kiém
tra tai chd clia durdng cong phit hop voi cac diém hiéu chudn. Ching han nhu twong quan gia c6 thé
X3y ra v&i ham dap (rng da thirc, ma ching c6 thé hién thi khong don diéu véi sy phi hop tét tai chd.
Trong trudrng hop khéc clia sy twong quan gia ¢6 thé xay ra néu I5i, khi 49 khong dam bao clia dir ligu
hiéu chudn 13 rat nhé. Cac diém hiéu chudn nay thi sai s& dwa ra véi trong sb rat cao. Do 46, duong
chudn budc qua cac didm nay véi sie anh hudng khong nhidu cho cac diém higu chudn khéc.

6.6 Bwéc 5 - Hé sb dap (rng twong ddi
Khi khéng c6 chu tir dwoc do gian tiép, buére ndy dwoce bo qua thiét 1ap may phén tich.

Hé sé dap (rng twong déi cho cac nhém chu ti dwgc do gian tiép néu trong Phy lyc D. & mot nhom
cac chu tiv, vi dy Ce., dugc do gian tiép, phai st dung phép phan tich m& rng mau dién hinh dé
dinh lwgng tong lwgng Ce. va cling nhir cac cau tr chuén, vi dy nhu propan ho#c n-butan. Sy so sanh

tip theo ciia dién tich cAu ti chuin va dép ng cla nhém cac ciu t&r dugc xac dinh cho phép hé sb
déap (g twong dbi tinh toan duorc. '
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CHU THICH 1: Str dung hé sé dap (ng twong ddi (ma co d6 khéng dam bdo vén c6) ting dd khéng dam bdo clia
phén mol dwoc do. ’

CHU THICH 2: Bang viéc st dung hé sé dap trng tvong ddi clia Cn “thong thudng" chat ddng phén ciia phan
trdm Cn, & day n Ia s6 cac nguyén tir cacbon, c6 thé din dén sai s hé théng chinh.

6.7 Buwéc 6 - Kiém tra hiéu chudn thwong xuyén/kiém tra dam bao chit lwong
6.7.1 Xem xét tong thé

Hiéu chudn thwdng xuyén st dung bom dinh ky chudn cong tac cla phép do (WMS) dé hoic 12
hiéu chinh cac hé s6 clia ham phan tich (phan tich loai 1) hosic & cép nhét cac hé sbé by, clia ham
phén tich gia dinh (phén tich loai 2).

CHU THICH 1: WMS c6 thé c6 thanh phan khac véi cac CRM dugc st dung trong bréc 4 (xem 6.5),

Kiém tra dam bao chét lwong s dung bom dinh ky WMS nham xac dinh do &n dinh hé théng do c6
vurgt qua thai gian theo cac hudng dén duwgc trinh bay trong Diéu 7. Tac dong thich hop sé& dugc thye
hién dé thiét lap cac gia tri di voi cac hé sd néu tinh nang clia hé thdng I5i thi cac yéu ciu dugrc thiét
1ap dé dap tng.

Déi v&i van hanh thudng xuyén cla phan tich loai 1, cac hé sb cla ham phan tich (dwgc xac dinh
trong budc 4; xem 6.5) dugc hiéu chinh theo trinh tw bang cach ap dung hé sb thang chia. Hé s6 thang
chia la dap (ng véi WMS nhan dugc ngay sau khi hiéu chuén co ban (ban déu) chia cho gia trj hién tai
ctia nd, dwge trinh bay trong cdng thirc 5:

by =b, Lot ®)

Cang thirc 5 mo ta phwong thire dwgc st dung thong thwdng cho higu chinh cac hé sb cla ham phan
tich. Cac phurang thirc khac ddi véi viéc hiéu chinh ¢ thé dugc st dung, nhung chi khi ngwdi str dung
c6 thé didu chinh ma sw hiéu chinh phi hep hon cho muyc dich déi véi thiét bj clia ching.

Trong phan tich loai 2, ham phan tich clia may phén tich dugc gia dinh (gia thiét) 1a bac 1 véi phan
chén zero (nghfa 13, by, bz va bs la bing khong) va ham phan tich dwgc gia dinh nay dugc cép nhat
theo dinh ky bdi sy hiéu chuén thuang xuyén (nghia 1 phan tich WMS). Xem cdng thirc 6:

x
bu s L hams (6)
Yigwms
CHU THICH 2: bi 14 thuéin nghich cla “hé sb dap ¢ng".
6.7.2 Tin suit

Hiéu chudn thudng xuyén hodc khoang dam bao chét lvgng phy thudc chinh (nhigu) vao hé thdng do
va hoan canh (ngl canh) do. Do vay né khéng thé cho gia tri chung, nhung khoéng phéi dugc xac dinh
béng ca hai quy trinh sau day:
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~ Trong trudmg hop khdng hiu chudn thueng xuyén/ khodng dam béo chét lvong danh nghia da
dwoc thiét 1ap, hé théng phai dwoc higu chudn va sau d6 thir nghiém, ma khéng can hiéu chun
ho3c digu chinh thém, cho dén khi ma tinh nang cla hé théng khong d4p (ng c4c yéu clu. khi
khoang thai gian khéng dap (rng (1i) 3 dworc thiét Iap, thi khoang thdi gian ngén hon thdi gian ny
duoc chon biing cach hiéu chudn thudng xuyén/khoang dam bao chét lvong.

- Trong tredng hop higu chudn thwong xuyén/ khoang dam bao chat lvong danh nghia da duoc
thiét 14p, hé théng phai duoc higu chuén va sau d6 thir nghiém, ma khdng can higu chuan hodc
didu chinh thém, cho dén khi hiéu chuln thuong xuyén danh nghia/khodng ddm bio chét luvgng
vwrot yéu ciu. Tinh nang hé théng dwa ra da dap ng c4c yéu cau, thi khoang thai gian danh nghia
¢6 thd dwoc chon dé sir dung. Néu tinh nang clia hé théng khdng dap (ng céc yéu ciu trén higu
chudn thudng xuyén danh nghia/khoang dam béo chét lgng, thi khoang thdi gian ngan hon ma
c4c yéu cAu dwgc dap (ng phéi duoc lra chon bing cach higu chuén thudng xuyén/khoang dam
bao chét luvgng.

Trong thigc t&, khoang thi gian gitba cac Ian hiéu chuan thwéng xuyén/kiém tra d&m bao chét lugng co
thé n&m (dao ddng) trong khodng it hon mét tudn cho dén m3i ndm mét lan.

6.7.3 Quy trinh
6.7.3.1 Xem xét tdng thé

Thue hién yéu ciu sé 1an bom mau ciia WMS. Néu hiéu chinh ap sudt khi quyén duwoc thic hién,
hiéu chinh dap teng trung binh bing cach ap dung hé sé hiéu chinh ap suét (xem Phu luc F). X4c dinh
d4p (rng trung binh clia may phén tich cho tirng céu tir.

6.7.3.2 Hiéu chuan thudng xuyén

Ddi voi phan tich loai 1, cac hé sb clia ham phén tich d@bi voi tirng ciu tr - nhan dwgc & lan
hiéu chuan co ban (ban d4u) — dwoc hiéu chinh bang cach nhan ching véi ty 1& clia dap (ng trung
binh hién c6 chun cong tac phép do (WMS) véi gié tri trung binh nhan dwgc & Ian higu chuén co ban.

D&i voi phan tich loai 2, hé s6 clia ham phén tich gia dinh dwgc cap nhat.
6.7.3.3 Kiém tra dam bao chit Ivong

Thire hién kiém tra dam bao chét lwgng theo quy trinh lwu do kiém soat duge cong nhan. Hwéng dan
kiém tra ddm bao chét lugng dwoc trinh bay trong Phy lyc H.

6.8 Buwéc 7 - Phan tich mau

Phuong thire tién hanh phan tich hdn hop khi thién nhién phy thudc vao céach thire Idy mau va dua vao
méy phan tich,

Trong tredng hop hdn hep khi dwgc 14y miu vao xylanh va miu khi sau d6 duworc I4y tir xylanh va bom
vao may phén tich, khuyén nghj ring 10 phép phan tich duwoc thire hién (xem cac ¥ kién vé s luong
phép phan tich 1ap lai trong 6.5.4). Néu may phan tich dugc van hanh dwéi digu kign kidm soét thong
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k&, thi cho phép thwc hién cac phan tich it hon va wéc lwong danh gia dd khang dam bao tlr div liéu
théng ké truéc 6 dwoc siv dung: Cac may phan tich trong phong thr nghiém dwoc van hanh phd bién
theo phwong thiec nay.

Trong tredng hop miu khi thign nhién dwa téi may phan tich duworc Iy tir ngudn ma thanh phén cla
khi c6 thé thay ddi theo thoi gian (vi du ldy khi thién nhién tir dwdng dng) hodc khi lwgng mau nhd, thi
nd sé khong thé thuc hién phép phan tich 18p lai cia mau khi. Trong tredng hop ndy may phan tich
phai dwgc van hanh dwoi didu kién kiém soat thdng ké va @9 léch chudn dwoc xac dinh trwéc dé cb
thé tinh toan dd khong dam bao clia phin mol ciu tr. ('ng dung clia cac may phan tich duoc van
hanh phd bién theo cach nay.

CHU THICH: Béi véi nhirng trrong hop sau nay (ma phép phan tich I13p lai 1a khdng thé), hai phwong phép dugc
dé cap trong Budc 8 (6.9) - Phuong phap chuén héa trung binh va phuong phap chuén héa ting budc -
dadng quy (hdi ty). Cang thirc 7 va cong thire 16 (tinh cac gia tr trung binh ctia phin mol) 1a gidng nhau. Néu tinh
toan do khéng dam bao clia phdn mol, céng thire 5 va cdng thirc 16 trong TCVN 12047-2 (ISO 6974-2) cling
gibng nhau,

Khuyén nghi di lidu dd léch chun dugc yéu ciu nhan dugc ti dir liéu hiéu chuén co ban. Tuy nhién,
@6 léch chudn c6 lién quan chat ché voi phan mol, nd dwgc chip nhan dé thu dugc do léch chudn tir
phép phan tich I3p lai cia WMS (dugc st dung cho myc dich kiém soat thong ké) cho cac thanh phan
clia WMS gén véi khi trong phép phan tich.

6.9 Buwoc 8 - Tinh toan phan mol céu ti
6.9.1 Xem xét tdng thé

C6 mét sé phuong phap c6 thé ding cho xi Iy di liéu yiy ma dwoc di dyng dé tinh phan mol. Hai
phuong phap dugc st dung phd bién (théng dyng) dwgc dua ra & dudi day.

a) Sy chudn hoa gia tri trung binh: Phan tich 1ap lai dbi voi tirng cdu t dwoc tinh trung binh dé
tao thanh mdt day gia trj trung binh va cac gia trj trung binh ndy sau d6 dugc chudn héa. Viéc xir Iy
dir liu s dung phwong phéap nay dugc mo ta trong 6.9.2.

b) Sy chudn hda tirng buérc: Mdi phép phan tich 13p lai dugc chudn hda mdt cach doc Iap; trung binh
cAc gia tri dwoc chuan héa nay sau @6 dwoc tinh todn. X& Iy dir liéu sl dung phuong phap nay
dugc md ta trong 6.9.3 va cho (tinh dwgc) cac gia tri y; dbi véi mi phép phan tich.

CHU THICH 1: Thuc hién sir chuan hba ding d& hiéu chinh ap suét, nghia & hiéu chinh cac gi4 tri dap ¢ng trung
binh clia mAu déi véi si thay dbi theo ap sudt khi quyén (xem Phuy luc F), khdng cén thiét.

6.9.2 Tinh toan phan mol ciu tir siv dung phwong phap chuin héa gia trj trung binh

6.9.21 Cac phwong phap van hanh don hodc cac phwong phap vin hanh phire khong cé
ciu ndi

Tinh gi4 tri d4p (rng trung binh v&i n) 1an bom méu theo cdng thire 7:
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iyd

i )
n

6.9.2.2 Céc phwong phap vin hanh phirc cé cau ndi

Néu phuong phap van hanh phirc c6 ciu ndi (xem 5.2.2) dwoc sir dung thl dap (ng vé6i cac
ham lrong gidi tich duoc tinh toan cho méi khodng céu tir, 1a dap (ng tir detector thir hai hoac
detector tiép theo nhan v&i ty sb dap (eng thu dwoc di voi cAu tir cdu ndi st dung detector thir nhét
véi cac dap (ng thu dwoc sl dung detector thir hai hodc detector tiép theo, dwoc dwa ra trong
cong thirc 8:

yd']»l: (8)
Yazpe

Yi = Va2 %

6.9.2.3 Tinh toan phin mol thé

Tinh toan phén mol thé tir gi4 tri dap (rng trung binh va hodc 1a ham hiéu chuan (phan tich loai 1) hoac
ham hiéu chuan gia dinh (phan tich loai 2), theo (str dung) cdng thirc 9:

b +b,y, + b2.:yi + bS.fyI (9)

Thuét ngi b, theo ham higu chuén la woc lugng ciia b, . DI véi phan tich loai 2, bo, bz va bs bing 0.

Néu hiéu chuan thuwdng xuyén dwoc thyee hién, sau d6 cac gia tri dwoc higu chinh cudi cling clia céc
hé s& ham phan tich (phan tich loai 1) hodic hé sé dap (rng dugc cap nhat sau cling (phan tich loai 2)
phai dwoc thirc hién [xem Buérc 6 (6.7)).

6.9.2.4 Cac cau tir gian tiép

Doi voi tét ca cac phurong phap van hanh don va phire, tinh toan phin mol thé clia c4c cAu t gian tiép
trong mau theo cdng thirc 10:

'?""i‘ XX ref (10)

Ve

X indj = K, x

Céc hé s6 dap (g twong d6i, K;, sir dung detector ion héa ngon Iva (FIDs) va detector din nhiét
(TCDs) duge néu trong Phuy lyc D. Phép do cac cAu tiv chi ¢6 higu le khi d9 khéng dam bao vén c6
theo cac hé sb d4p (g twong déi dwge danh gid mot cach chinh xac.

6.9.2.5 Chuin héa

Tinh phan mol chudn héa theo cang thire 11:

s ={l- fl
x, =( x,,,)T (11)
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Trong d6, di véi phwong phap van hanh don hodc phurong phap van hanh phirc khdng ¢6 cau ndi:

= ix'f
i=l

Hodc, ddi véi phwong phap van hanh phirc c6 cdu néi:
T= ixf + bix: +o.+ ixf
i i=bg+l i=boy+}
Trong dé
m 12 s6 cac cAu tlr cdu ni (bey, bey, ... bem).
6.9.3 Tinh toan phan mol ciu tir sir dung phwong phap chuén héa tirng bwérc (run-by-run)
6.9.3.1 Xem xét tdng thé

Quy trinh tinh phan mol ciu t st dung phwrong phap chuan hoa tirng bwdc dwec mé ta tir 6.9.3.2 dén
6.9.3.6.

6.9.3.2 Phwong phap van hanh phirc ¢6 ciu néi

Néu phuwong phap van hanh phirc c6 ciu ndi (xem 5.2.2) dwoc s dung thi dap (rng voi cac
ham lwong gidi tich dwgc tinh toan cho mdi khodng céu tlr, 1a dap (ng tir detector thr hai hosc
detector tiép theo nhan véi ty s6 dap (ng thu dwec dbi véi cau t& ciu ndi sir dung detector thlr nhét
véi cac dap ing thu dwgrc s dung detector thir hai hoac detector tiép theo:

Yape,
Yig = Yariz L (12)
Yazpel

6.9.3.3 Tinh toan phan mol thé

Tinh toan phén mol thé cho chudi lan bom cia mau chira biét thanh phén, s dyng hodc ham hiéu
chudn (phan tich loai 1) hodc ham hiéu chudn gia dinh (phan tich loai 2), theo cong thire 13:

X, =by;+b,9, +bz;0"i.!)z +bs:()’u): (13)
Thuat ng b,; clia ham hiéu chuén 1a wéc lwong clia b, D6i véi phéan tich loai 2, be, bz va bs bang 0.

Néu hiéu chudn thudng xuyén duoc thuc hién, sau d6 céc gia tri dwoc hiéu chinh cudi cling cla cac
hé s6 ham phan tich (phan tich loai 1) hoZic hé sé dap (ng dwoc cap nhét sau cung (phan tich loai 2)
phai dwgc thye hién [xem Bwéc 6 (6.7)].

6.9.3.4 Cac cau tir gian tiép

Déi voi tat ca cac phuong phap van hanh don va phire, tinh toan phdn mol thd cla cac céu tir gian tiép
trong méu theo cong thirc 14:
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Vindii

X indiz = K x XX ref (14)

refd

Cac hé sb dap (ng twong ddi, Ki, str dung detector ion héa ngon I¥a (FIDs) va detector dan nhiét
(TCDs) dwgc néu trong Phy luc D. Phép do cac céu t& chi ¢o higu lyc khi d% khéng dam bao vén cb
theo cac hé sb dap tng trong ddi dwoc danh gia mét cach chinh xac.

6.9.2.5 Sw chuin héa

Tinh ph&n mol chuan héa theo céng thirc 15:
)xi (15)

Trong d6, dbi véi phirong phép van hanh don hodic phurong phap van hanh phirc khong c6 ciu néi:
T = qu.
i=]
Ho#c, dbi véi phuong phéap véin hanh phike c6 ciu ndi:
b
=S Sl Tk
il i=bg+1 i=be,+1
Trong d6
m 14 s6 céc chu t& chu ndi (bey, bey, ... bem).
6.9.3.6 Tinh gia trj trung binh ctia phin mol
Tinh gia trj trung binh phan mol dwge chudn héa theo cdng thirc 16:
I=n
_ zxu
x = (16)
n,
6.9.4 Sai s6 phi tuyén (khdng tuyén tinh) (phan tich loai 2)

Trong phan tich loai 2, sai s6 khong tuyén tinh c6 thé tang vi sy khac nhau gitra dép tmg thyrc va dap
irng gia dinh clia may phan tich. Nhw vay sai s& khong tuyén tinh phy thudc vao thanh phan clia WMS,
thanh phan cla mu cin x4c dinh (chwa biét thanh phén) va dang dap (rng thyc (nghia Ia ham
hiéu chudn, nhu dugc xac dinh béi sy danh gid tinh ning).

Sai s6 khong tuyén tinh c6 thé dugc xé&c dinh bdi phép phan tich hai hodc nhiéu hon CRMs ¢é thanh
phén duoc Iya chon g&n nhu nhau hodc dwoc tinh toan, ddi véi mot chubi cac thanh phan gia dinh,
thanh phan clia WMS va ham hiéu chuan dwoc xac dinh trong qua trinh danh gia tinh nang.
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Ly twdng nhat, may phén tich phai dwoc thiét 1ap nhw vay dé dam bao ring trung binh 5, cla s phan

bb sai s6 khong tuyén tinh 5(x;) dwoc xac dinh trén dai phan tich clia may phan tich gan béng zero.

Trong trwong hop nhu vay, khdng duoc thuc hién (ap dung) hiéu chinh. Néu d@6 khéng dam bao tinh
theo phan mol dwoc yéu ciu, hé sb higu chinh gbm thuat ngir dwoc bd sung trong kho db khéng dam
bao; xem TCVN 12047-2:2017 (ISO 6974-2:2012), cdng thlrc 3 va cong thirc 14.

Sai s6 khéng tuyén tinh dwec hidu chinh bang cach xac dinh s phan b cla sai s khong tuyén tinh
déi v&i dai cac thanh phan twong &ng gid dinh voi dai phan tich cla thiét bi. Tinh sai s6 tuyén tinh
trung binh cho sy phén bd va, néu khong gan béng zero, ap dyng hé s6 hiéu chinh dwoc néu trong
cdng thire 17 khi st dung phwrong phap chudn héa trung binh hosc cdng thirc 18 khi st dyung phuong
phap chuén héa tirng brdc:

Xl =% =6, (17)
Xy =%y =0, (18)

Gia tri :5: sé& phu thudc vao d§ Ién ma ham phan tich thiec cia sai s& may phan tich tir dap (rng tuyén

tinh gia dinh c6 phan chén zero, dai phan tich cla thiét bj, va thanh phan dugc chon dbi véi WMS
duoc sir dung trong hiéu chuan thuéng xuyén.

CHU THICH: TCVN 12047-2 (ISO 6974-2) stz dung X; va X;, Ia cac ky higu phd bién (chung) cho phan mol thd,
cho dis phdin mol da dugc higu chinh vén c6 sai s6 khong tuyén tinh.

7 Biéu do kiém soat
Bidu db kiém soat phai dwoc s dung dé xac dinh cho du hé thdng dang Iam vigc dat yéu cau. Biéu dd
kiém soat st dung dwoc néu trong Phy lyc H.

8 Bao cao thir nghiém
B4o c4o thir nghiém phai bao gbm cac thong tin sau:
a) Nhan dang méu bao gbém
- Theoi gian va ngay 4y mau (néu cé sin)
- Diém 14y méu (noi ldy mau) (néu c6 san)
- Xéc dinh s6 lgng xylanh (hoic lo) dwec sk dung cho mau
b) Thang tin vé& phuong phéap sic ky khi dugc st dung, bao gdbm

— Tham khdo cac phan clia TCVN 12047 (1SO 6974) ho#c cac phuwong phép khéc, va
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~ Bétky dd lach c6 ¥ nghta nao tir phuong phap chudn;
¢) Théng tin phan tich, bao gém

- Két qua phan tich, biéu thj bing phan mol,

— DA&i véi cac phép phan tich dwoc st dyung trong TCVN 12047-2 (ISO 6974-2), 35 khong dam bdo
mé& rong clia gi4 tri phan tich (hé sé phi, k, dugc st dung cho dd khdng dadm bao mé rong, k
thwong I 2)

- Ngay phan tich, va

— Théng tin vé& bét ct hiéu chudn nao dugc thiec hién cho tap chét trong khdng khi hodic cac khi
khac.

d) Théng tin phong thir nghiém, bao gém
— Ngay ban hanh béo cao,
- Tén va dia chi clia phong thir nghiém, va
- Ky tén clia ngudi ¢6 thdm quyén.

CHU THICH: Céc két qua phén tich dugc thirc hién theo TCVN 12047 (ISO 6974) c6 thé duge st dung két hop
v&i thong tin bd sung cho sir chirng nhén ciia hdn hep khi chudn da dwgc chimg nhéan (CRM).



Phu luc A

(Tham khao)

TCVN 12047-1:2017

So sanh pham vi dp dung va dic tinh clia cac phwong phap phan tich dwoc quy dinh
trong TCVN 12047-3 (ISO 6974-3) dén TCVN 12047-6 (ISO 6974-6)

Bang A.1- Pham vi ap dung cta cac phwong phap phan tich

dwoc quy dinh trong TCVN 12047-3 (ISO 6974-3) dén TCVN 12047-6 (ISO 6974-6)

Cac ciu tr Déi phdn mol
dwoc do TCVN 12047-3 TCVN 120474 TCVN 12047-5 TCVN 12047-6
(1SO 6974-3) (ISO 6974-4) (ISO 6974-5) (SO 6974-6)*

Heli 0,01 3én 0,5 - = 0,002 dén 0,5
Hydro 0,01dén0,5 - - 0,001 dén 0,5
Oxy 0,1dén 0,5 - = 0,007 dén 5
Nito 0.1 dén 40 0,001 dén 15 0,1 dén 22 0,007 dén 40
Cacbon didxit 0,1 dén 30 0,001 dén 10 0,05 dén 15 0,001 @én 10
Metan 50 dén 100 75 dén 100 34 dén 100 40 dén 100
Etan 0,1 dén 15 0,001 dén 10 0,1 dén 35 0,002 dén 0,5
Propan 0,001 dén 5 0,001 dén 3 0,05 dén 10 0,001 dén 5
iso-butan 0,0001 dén 2 0,001 dén 1 0,01 dén 2 0,0001 dén 1
n-butan 0,0001 dén 2 0,001 dén 1 0,01 dén 2 0,0001 d@én 1
neo-Pentan 0,0001 dén 1 0,001 dén 0,5 0,005 dén 0,35 0,0001 dén 0,5
iso-Pentan 0,0001 dén 1 0,001 @én 0,5 0,005 dén 0,35 0,0001 dén 0,5
n-Pentan 0,0001 dén 1 0,001 dén 0,5 0,005 dén 0,35 0,0001 dén 0,5
Céc hexan+ - 0,001 dén 0,2 0,005 dén 0,35 -
Téng Cs 0,0001 dén 0,5 = - 0,0001 dén 0,5
Téng Cy 0,0001 dén 0,5 = > 0,0001 dén 0,5
Téng Cs 0,0001 dén 0,5 - % 0,0001 dén 0,5

3 TCVN 12047-6 (ISO 6974-6) ciing dwa ra dai 4p dung ddi véi cacbon monodxit, etyl, eten, propen, cyclopentan,
2,2-dimetylbutan, 2,3-dimetylbutan, 2-metylpentan, benzen, cyclohexan, metylcyclohexan, toluen va xylen.
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Bang A.2- Pham vi ap dung ctia cac phwong phap phan tich
dworc quy dinh trong TCVN 12047-3 (ISO 6974-3) dén TCVN 12047-6 (ISO 6974-6)

Céac diéu kién TCVN 12047-3 TCVN 120474 | TCVN 12047-5 TCVN 12047-6
(1ISO 6974-3) (1SO 6974-4) (ISO 6974-5) (I1SO 6974-6)
S6 lwgng cot 2 2 2 2
a) 35 °C dén 200°C a) 35 °C dén 200°C
Nhiét do cot tai 15 °Cimin Dingnhiét | Ding nhigt | 1@ 15 °C/min
b) 30 °C dén 250°C b) 30 °C dén 250°C
tai 30 °C/min tai 30 °C/min
Khi mang a) Heli Heli Heli a) Argon
b) Argon b) Nitor
Detector a) TCD vaFID TCD TCD a) TCDva FID
b) TCD b) TCD
Van d6ng ngét Khéng Co Co Cé
& cht
Théi gian phéan tich | a) 44 min < 20 min 4 min _dén a) 43 min
b) 24 min v'min b) 40 min
Chu ky 60 min < 20 min 4 min dén 56 min
7 min
CHU THICH: Céc chi d&n (a) va (b) tham chiéu cac phén riéng clia phirong phap phén tich
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Phu luc B
(Tham khao)

Phwong thirc thay thé cau néi va chuan hoéa

B.1 Xem xét tong thé

Phy luc nay mé ta quy trinh d& tinh toan cac phan mol va do khdng dam bao kém theo ddi véi cac phép
phan tich bing phuong phap chudn héa gia tri trung binh hodc phirong phéap chuén hoa tirng bwédc siv
dung phuong phap binh phwong téi thidu da tbng quat hoa (GLS) hodc nhén tir Lagrange. Phén tich

c4c két qua mau khi c6 (trong) gia tri o dwoc x], , dwgc mo ta bing luu db trong Hinh B.1. Tong quan
vé chuyén hoéa di ligu durgc trinh bay trong Hinh B.2.
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Chuén héa gié tri trung binh

Yl

Chuén héa tirng buérc

/

Dién tich thd

/

/

ni{ni +Noubc—Noc)

h 4

Gia trj trung binh
dién tich thd

Gia trj trung binh
dién tich thd

/

o

Ni +Ndu,be=Nbe

Xy

4

Xy

/ Phén mol thﬁJL

Tinh phén mol thd st dung
dt liéu higu chuén

Ni +Ndu,be—Nbe

Két hgp céu nbi
va chun hoa

ni{Ri +Ndu.be—Nbe)

ﬁ/ Phin mol thd /

X"

Chu néi va chudn hoa sir Cau nbi sir dyng GLS 2
dung GLS hodc nhén tir hodc nhan tir Lagrange 7/ Phén mol bic cdu
Lagrange /
| # X i Xi)
Chuén héa si¥ dung Phin mol
GLS hodc nhan tl p 4 chuén héa
Lagrange
1 X i
Trung binh phén mol
chudn héa
P
v L 4

¢

/

% mol chuén hoa

n

/

Hinh B.1 - Tinh phin mol dweoc chuin héa sir dung phwong phap chuin héa gia tri trung binh
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Dién tich thd Phan mol thd Phan mol cau néi Phan mol chudn héa
Vil X%l X%l X"
Ham dap ung Chu nbi Chuan hoa

Hinh B.2 - Téng quan qua trinh chuyén héa dir liéu

Didu 5.2.2, 5.2.3 va 5.5 md ta, tvong Gng, cac quy trinh tyong duong chuyén x;, thanh xj;, trong
trwdng hop x;, va x;; 1a giéng nhau, va quy trinh chuyén x;, thanh x,,. Tuy nhién, cac phwong phap

dugc md ta trong cac didu ndy chi dugc st dyung trong cac didu kién chéc chén; nhirng diéu nay dugc
mb ta chi tiét hon trong B.2. Trong c4c didu kién khac nhau, cac md hinh tinh to4n thay thé c6 thé
dwoc sir dung, vi du phrong phap GLS ho3c nhan tlr lagrange.

Ky tw duéi mo ta ba vi dy chi tiét: Cau ndi, chuin hoa va ciu ndi véi chuén hoa dung trong phuong
phép chuan hoa tirng bwdc. Déi véi phuong phap chudn héa gia trj trung binh, | co thé dugc xem 13
béing nhau d& phit hop. Ma trén Y dugc md ta trong B.2.6 chi co mot dong ma chira phan mol trung
binh @i voi | co gia tri.

Trong trwéng hop thirc hién chi co ciu néi duoc md ta bén dudi, dwgc Iy tir trudng hop chung (phd
bién) nhét, nghta Ia khi ap dyng cong thirc B.1:

n=n, B8.1)

Trong trurdmg hop thiec hién chi ¢ chudn hoa, dugc Iy tir treong hop chung (phd bién) nhét, nghta 2
khi ap dung cdng thirc B.2:

Maupe =Moe =0 (B.2)

B.2 Ciu néi- Chuan héa
B.2.1 Xem xét tdng thé

Tinh to4n phan mol va d6 khong dam bao kém theo cla chiing c6 thé dwoc mb té tht nhét bing cac
ma tran. Cac ma trén dwgc dinh nghia nhu sau:

— T: ma tran phurong sai-hiép phurong sai cla di ligu dAu vao (khong cén tét ca phan mol thd);
— B:ma tran c6 chira cac rang budc;

— A:ma trén trung gian dwoc cAu thanh tir £ va B;
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- D: ma trén trung gian;

- Y: ma tran tinh 3én phan mol thd cla tat ca cac phép phan tich

— H: ma tran trung gian ma duoc cAu thanh tir Y, Dva I;

— Z:ma trén chia cac két qua tinh (phan mol ciu ndi, chun héa hoic cu ndi va chudn héa);

C6 thé 4p dung phurong phap gidng nhau cho tat ca cac dang tinh todn, cho du la ¢d cdu ndi, chuan
héa hodc ciu ndi va chudn héa cling nhw cho GLS hodc nhén tlr lagrange. St khdc nhau & ma trén
phurong sai (bién s6) hodc hiép phuong sai dugc sir dung trong tinh todn va ma trén phy B ¢6 chira sy
rang budc.

B.2.2 Cautao cliama trdn =

Ma tran £ 14 ma tran phwong sai — hiép phuong sai clia cac cau ti lién quan trong phép phan tich. Ba
treang hop khac nhau c6 thé dugc rigng bigt: Co clu nbi [cong thirc (B.3)], chudn héa [cong thirc
(B.4)), va c6 cau ndi va chuén héa [cong thirc (B.5)].

Z,. 0
= (c6 ny,p.doNg va n,,, CRY) (8.3)
0 z"h ’
) il
Zorm = : : (c6 n,dong va n,cdt) (B.4)
uz(x;l,,x,'_,) "z(x;,J]
u’(x)) uz(x,j,x;,,‘m_,,“_,)
Ebr&nnrm = :
M g (x;“ﬁ.u‘“mf * x]:f ) o u* (x:i“"n.k"'mf )
(¢ n;, +n,,, —n, dongva n, +n,,,. —n,cot) (B.5)

Trong d6 ma tran X, 1a dang dwoc néu trong cbng thirc (B.6):

2 2
u'(x)) U [x,j,x:mm_,
L= : § [uyngy GONG VA 7y, COY) (B.6)
2.+ + 2]+
H [x"lnuq}J o xu] T u [x"“q‘.lq ]J]

Ma tréin = c6 thé la cac dang sau:

a) Buwdng chéo

b) Pon vi

c) Déy cac ma tran don vi ndm & trén dwdng chéo, va cac s6 khdng & bat ky vj tri nao;

d) Khac (b4t ky ma tran nao khac).
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Khi £ 1a ma tran dwong chéo [dang (a)], phwong phap GLS c6 thé dwoc don gidn hoéa dén
phuong phap nhan te lagrange. Khi X 13 day cac ma tran don vi ndm & trén duwdng chéo va cac sb
khéng & bét ky vi tri nao [dang (c)), phuong phap GLS duwoc don gian héa thanh phwong phap dugc
mé t3 & phan chinh clia TCVN 12047-2 (ISO 6974-2).

B.2.3 Céau tao clamatrin B

B. 0

Bo=| (O Myyp = 1y AONG VA Ry, CO) ®.7)
0 Bn“ 3 Ll

B,.=[l - 1  (co1dong,n,cit) (8.8)

1 -1 0 e 0
0
Bl F % Tw My (€6 Myynsy —1 DONG VA 1y, COM] (B.10)
0
1 0 ~ 0 -1

Ma fran B,,,la twong ty véi ma tran B, nhung cot sb khong dwgc thém vao ddi voi treong hop khong
c6 cac chu tir cAu néi. Ma tran B, [xem cong thirc (B.11)] c6 *1” Gbi véi moi cAu tir khong phai
ciu ndi va déi voi mbi cAu tlr cAu ndi xay ra dhu tién va 0" & bat ky vi tri ndo:

 B=l 10 101 (co1dongva .ol ®.11)
B.2.4 CAutaocuamatrin A

Ma tran A dwoc cu thanh tir £ va B trinh bay trong cdng thirc (B.12):

A=[2+)‘: B] (8.12)
B 0

Ma tran A la ma trén vudng véi kich ¢& nhuw.sau:

- 2ny,;. — 1y, (@8I v6i treemg hop cAu nbi);

— n, +1 (@6i véi treng hop chudn hoa);

— 1, +2n,,,, -2, +1 (061 v6i tredng hop cau ndi va chuén hoa);
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B.2.5 Céutao cliamatranD

Ma trn D dwoc xac dinh nhe Groc néu trong cac cong thire tir (B.13) dén (B.15):

0 « 0

D=l : (c6 ny,,. —n, dong va | cot) (B.13)
0 - 0

D, = - 1] {cd 1 dong, | cbt) (B.14)

G o
Dy enorm = 0 0 (c6 ngy, . —ny, +1d0Ng val cht) (B.15)
) o
B.2.6 Ciutaocuamatriny

Ma tran Y dwrgc xac dinh ¢6 tinh dén phan mol lic bét du, duoc trinh by trong cdng thirc (B.16) dén
(B.18): -

Xyt Fp
Y, =| i : (c6 1 dong va n,, ;. cot) (B.16)
x;" x:ﬁ.k‘:
x;,l x:,,l
Yo.=l i - (c6 | dong va n,cot) (B.17)
X X,
x;'l " x:‘f"'”“.‘c'mll
) AN I : (c6 | dong va n, +n,,, —n,. Cot) (B.18)
x:»" x:'r"';m"'kl

B.2.7 CiutaoctamatrianH

Ma tran bd sung H dugc xac dinh nhu trinh bay trong céng thire (B.19):

H =|:2(E£‘YT] (B.19)

Ma trén H c6 1 cot. Sb lwgng cac dong nhir sau:

= 2ny,,.—n,. (@81 v&i cb cu nbi);
- n,+1 (@6i v&i chuén hoa);

- n+2n,,.—2n, +1 (36 véi cAu ndi va chuan héa),
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B.2.8 CautaochamatranZ

Ma tran Z c6 chira nghiém (ciu néi, chudn héa hodc cb ciu ndi va chudn héa clia phan mol) va 6 thé
dugec tinh theo céng thire (B.20):

AZ-H=0 (8.20)
Giai phwong trinh (B.20) dé Z tinh dwoc theo cong thire (B.21):
Z=A"H (B.21)

Do véy, ma tran Z dwgc xac dinh nhw trinh bay trong cng thirc (B.22) dén (B.24):

Xy e x,:“ el
Zp = : : (2n,, ,. —n,.dong va | cot) (B.22)
xu‘ “en xn“_k,’
X Xyt
Z, .= : (con, +1dong va | cot) (8.23)
X, f
xl'l xn,d-n,__,,—%,,l
2y iinn=] i : (c6 | dong va n, +2n,,,.—2n,. +1 dong va | cjt)(B.24)
le x”i"‘"il.ic'"kJ

B.3 Tinh 4o khong dam bao

Y&u cdu giai phuong trinh (B.21) (Z = 4™ H ) tinh A™ va cac két qua tinh Z. Cac dong clia ma trgn Z
chira phan mol ciu ndi, phan mol dugc chuén hoa hoac phan mol ciu ndi va chudn héa. Cac phén tir

x thr nhét (d4u tién) trén dudng chéo clia 4™ 1a cac d6 khong dam bao clia phan mol nay trong d6 x
béng:

— gy (A6 vOi 6 cBu nbi);
- n, (d6i véi chuan hoa);

- n+n,,, —n, (d6i voi cAu ndi va chuén hoa);
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Phuluc C
(Tham khao)

Phwong thirc chénh léch metan

C.1 Xem xét téng thé

Trong khi ma sy chun héa la phwong thirc tiép c4n hién dai @& x ly phdn mol thé, phwong thirc
chénh léch metan (hodc si m& réng) cling tén tai. Trong phwong thirc nay dé xtr Iy phin mol thd,
tit ca cac thanh phan clia khi dwrgc do phan metan, metan 14 cAu ti chinh,

Néu sir dung phuwrong thirc chénh léch metan, tinh ham lwong metan dat dwoc bang cach trir tong

phan mol thd clia tat ca cau tir khac tir sy ddng nhét. Phiong thire nay yéu ciu hodc

- slr dung hiéu chinh &p suét (xem Phy lyc F) cho phép cac két qua do dwgc hiéu chinh & clng
didu kién khi quyén ma sy hiéu chuln d3 xdy ra (yéu cau hidu chinh ap suét & ap suét khi quyén
dwoc kiém tra tai cling thoi diém bom tirng mau) hodc.

~ hiéu chuan may phan tich ngay trudc khi hodc sau khi phén tich tieng cau tir.

Viéc hiéu chudn co thé sir dung hdn hop nhidu cu t&r bao gbm tét ca cac ciu tlr va/hodc hén hop
két hop (trong nén metan) di voi tirng cAu ti riéng 1&. Sy thudn loi clia phwong thire sau 13 cac yéu té
anh hudng thiét bi dwoc gidm thidu, nghfa 13 tat cd cac cdu tlr dwoc do mét cach doc 1ap va khong
trrong quan vé&i nhau. Tuy nhién, sir dung hdn hep két hep chi dugc khuyén ding trong céac diéu kién
khi quyén 6n dinh hoac khi hiéu chinh ap suét duwgc st dung.

C.2 Tinh phan mol cdu tir da xt ly

Trong phwrong thizc chénh Iéch metan, do tat ca cac cdu i ngoai trir metan. Sir dung phwong thirc
chénh léch metan c6 thé ap dung khi

- phép phan tich dwgc thic hign trén co s& mdt cau tlr theo céu tlr (nghta |4 khong phai tat ca cac
céu t& dwoc do tir cling 1an bom vao hé théng phan tich), va

- céc chuan da cAu t c6 chira nhing legng ién phin mol metan dwoc yéu ciu khong c6 sin.

Phén mol theo phwong thiec chénh léch metan dwgc tinh theo cong thirc (C.1) va (C.2):

X, =x] v6iiz1(metan) (C1)
Va
% =l—-x,,c—2x,‘ dbi véi metan (C.2)
=2
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Phu luc D
(Quy dinh)

Hé sb dap tng twrong ddi

D.1 Hé sé dap ing twong déi cua detector ion héa ngon Itra (FIDs)

Déi voi detector ion héa ngon Iira, hé sb dap (ng twong dbi duoc tinh 2 ty 6 clia sb cacbon clia
cAu 1l chuln voi sé cacbon ciia cAu tr trong mAu. CAc gi4 trj clia hé s6 dap tng clia FID dbi véi cac
c4u tir chuan propan va n-butan dwoc trinh bay trong Béng D.1.

Bang D.1 - Hé s dap (rng twong déi

Chu ter Hé sé dap trng twong ddi cla
Propan n-butan
Propan 1,000 1,333
i-Butan 0,750 1,000
(Metyl propan)
n-Butan 0,750 1,000
(Butan)
Pentan 0,600 0,800
Hexan 0,500 0,1667
Heptan 0,429 0,571
Octan 0,375 0,500
Benzen ~ 0,500 0,667
Cyclohexan 0,500 0,667
Metyl cyclohexan 0,429 0,571
Toluen 0,429 0,571

C6 thé sir dung cac hé sb dap ing khac ngoai c4c chét dugc liét ké trong Bang D.1, nhung chi khi
trwdc iéu chinh.

D.2 Hé sé dap (ng twong déi ctia detector dan nhiét (TCDs)

Déi voi detector din nhiét, hé sb dap (ng twong ddi khéng theo mdi quan hé don gian theo sb cacbon
clia cAu tir hodc khdi lrong mol twong ddi va ching c6 thé thay ddi gilra cac thiét bj, d&c biét la ching
theo cac cAu hinh khac nhau. Déi véi (rng dung riéng, chiing c6 thé dugc xac dinh béng céch s dung
hén hop khi chuin da duroc chirng nhan CRMs. Néu nhirng chét nay khang ¢ sén, ching ¢6 thé dugc
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xac dinh bing phan tich mau khi s& dung FID, nhw trong D.1 va sau d6 lai st dung TCD. Cac thanh
phan c6 thd dworc tinh tir phan tich FID va sau 86 dwoc sir dung dé tinh hé sb dap (ng twong dbi cla
TCD. Mét sb di liéu thirc nghiém dwoc trinh bay trong Bang D.2

Bang D.2 - S4 liéu hé sb dép tng thie nghiém

Cau tir Hé sé dap trng twong doi cho propan
neo-pentan 0,75
(2,2-Dimetylpropan)
i-Pentan 0,73
(2-Metyl butan)
n-Pentan 0,73
(Pentan)
n-Hexan 0,64
(Hexan)

C6 thé sir dung céc hé sé dap tmg khac ngoai c4c chét dugc liét ké trong Bang D.2, nhung chi khi
tnréc Giéu chinh,
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PhulucE
(tham khao)
Thir nghiém cho cac sé lac

Trong bét ky bd dir iéu ndo, cac két qua riéng 1é co thé duoc tim thdy ma ching khéng dn dinh so v&i
cac thanh phan khac cla bé di liéu d6. Nhirng két qua nay duoc coi la sb lac hodc la va trong cac
tredng hop chinh xac ching dwegc loai bd ra khdi bé dir liéu

Dir lidu dwoc kiém tra diu tién dé& x4c minh vAn d& ching han nhuw I3} sao chép. Viéc kidm tra dwoc
thue hién ciing co lién quan, vi cac két qua gia (khong ¢b thuc) c6 thé tang trong treéng hop khi ma
khi kidm tra truéc khong dwoc thao nira ddy dil tir hé thdng treére cac két qua dau tién tr khi kiém tra
mai dueege ghi chép lai.

Kidm tra théng ké (nghia la kiém tra Grubb; xem chii thich bén dwéi cho théng tin khac) sau d6 dugc
ap dung. N6 duc sz dyng mot cach cin than va sy hiéu biét day di cac ngl canh dé thye hién cac
phép do. Loai b s6 lac biu kién tir mét tap hop co thé dén dén d§ léch chuan dwgc didu chinh d6i véi
tap hgp d6 ma rd rang nhd hon nhiéu so v&i tap hop lan cén d6 degc thyee hién voi cac khi trong ty
trong cung giai doan thir nghiém. Trong trrng hop nhw vay, sb lac biéu kién co thé thay trong
tap hop, nhung tap hgp chira n6 khdng phai 1a khdng phit hop vé&i tap hop lan cén cla né. Ky thuét
vién ¢6 kinh nghiém véi sy hidu biét sau (chi tiét) trong linh vy ¢6 thé thdy ring né hop ly dé bd qua
két qua thdng ké va loai bd gia trj tinh,

Khé khan gap phai khi kidm tra déi véi cac sb lac 1a s6 lac kiém tra 1am viéc tét véi tap hop chira khi
két qua gia ¢ thé sai néu c6 mat tir hai hodc nhiéu hon. Hon nira, ddi v&i hai s6 lac, kiém tra cén
dwoc ap dung khac nhau khi mét sé lac thdp va mét sé lac cao dwoe so sanh véi hodic khi c hai sd lac
thap hodic ca hai s lac cao. Kiém tra cin than dix liéu va do d6 sy hiéu biét cac b di liéu nhu thé nao
¢6 dwge ngudn gbe la rat quan trong.

CHU THICH: Nhidu théng tin chi tiét hon v& cac kiém tra théng k& cac sb lac co thé théy trong
1SO 5725-112), |SO 5725-2113 va 5479-2014),
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Phuluc F
(Tham khao)

Hidu chinh ap suét trong phan tich hiéu chuan va phén tich mau

F.1 Xem xét tong thé

Trong phén tich khi thién nhién, 4p suét vong méu thdng thudng can béng véi 4p suét khi quyén truéc
khi bom ham lwgng ciia vong miu vao trong cac cbt. Thuong dugc thuc hign béng cach dirng luwu
lwong mAu khi hodic Ity leong khi hiéu chudn qua vong mau ngén trede khi bom. Nhw thé tich va
nhiét d clia vong mAu c6 thé 13 tdng khong ddi, lvgng cac chét c6 mat trong vong mau ta ddc Iap doi
vai ap suét vong mau. Céc detector dwgc sir dung trong phén tich khi thién nhién 1a detector dén nhiét
(TCDs) va detector ion héa ngon Itra (FIDs), tuy nhién khdng phy thugc vao ap suét khi quyén.

Hiéu chinh tin hiéu detector nhan dwgec tai ap suét vong mAu trong subt qua trinh bom (pi) v6i 4p suat
chudn (prr) 1a throng clia hai ap suét trén, nghia 1a (pim)/(prer). D& thudn tién, pet thwdng chon 13
101,325 kPa.

Néu leu Irgng mBu va luu leong khi hiéu chudn khong dwgc dirng trée khi bom, sau d6 ap suét bom
$& cao hon 4p suét khi quyn va vi vay si¢ hiéu chinh s& dugc két qua gén ding, bd qua ap suat dv
trén ap suét khi quyén. Trong triedng hop nay, leu Iwgng sé dwgc gite khong ddi do do ap suat dw van
khéng doi.

F.2 Chuan héa

Quy trinh mé t& & trén Ia quy trinh don gidn trong séc ky khi d& phan tich khi. S6 két qua trong quy
trinh nay I3, trong nhidu trudng hop la giéng nhau déi véi quy trinh chudn héa: higu chinh phan mol
riéng chang han nhu bang tdng phin mol 1a thich hop. Khi b treéng hop khéc, thedng nhd hon, cac
anh hedng ma c& mAu thay ddi, van cn thiét d& thyc hién chudn hoa sau khi higu chinh &p suét.

F.3 Hiéu chuan

Trong sudt qua trinh higu chudn, méi quan hé gitba d4p (rng va phan mol dwoc x4c dinh bing phén tich
hén hop khi chudn da dugc chirng nhan (CRMs). D6i véi si hiéu chuén chinh x4c va tinh toan cac hé
s8, can thiét phan tich @ap (ng tai cac mirc phan mol khac nhau dugc so sanh véi tirg céu tlr. Vi
quy trinh hiéu chudn c6 thd mét nhidu phut, trong treéng hop higu chuén nhidu mire v&i nhiéu phép
phan tich khi chudn, déi khi 1a nhidu gi, ap suét khi quyén c6 thé thay dbi dang ké. Do d6 viéc
hiéu chinh &p suét 1a rét quan trong dé ap dung.

D6i voi mdi bd dir lidu ctia nguyén lidu, ap sudt khi quydn tai thoi gian bom piy dugc do. TAt ca
dép (g clia nguyén ligu sau 46 dwoc didu chinh thanh ap suét chudn nhan véi (Pi)/(Prer).
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F.4 Phan tich mau

Po ap suét co thé ciing nhéan ra va didu chinh khac nhau trong mau (nghia la ap suét khi quyén)
4p suat gitra mAu phan tich va mau hiéu chuén, nhan v&i hoac 1a dap &ng hodc tinh toan dinh lrong
(Pin)/(Per). DiBU Ny s& din dén tinh tdng phén mol ciia nguyén ligu ma gan phii hop véi tdng @6 trwéc
khi higu chinh ap suit. Tuy nhién, chuiin héa vin cén khi phan mol dugc chuan héa, x,duoc ly tir

phén mol thé, x; , theo cang thirc (F.1):

X X Py
x, =t 1)
Z Xy X Py
Puj

Do d6, ap suét chudn, ap suét bom pi; dugc loai b ra khdi cong thirc.

F.5 Quy trinh déi v&i d6 khong dam bao cua higu chinh ap suat

DPidu nay chi dwgc 4p dung néu tiéu chudn nay dugc st dyng dé tinh @9 khong dam bao clia phan mol
cAu t&r theo TCVN 12047-2 (ISO 6974-2).

Néu bom cAc chét clia vong méu vao cdt dugc thyc hign & ap suét khi quyén va yéu cAu giai doan
hiéu chudn nghia Ia sy thay ddi 4p sudt 1a gidng nhau, thi phai do &p suat khi quyén. Phép do nay
khong tranh khi sai sb, vi vay diéu quan trong 1a d6 khong dam bao clia né duoc tinh dén mét cach
chinh xac. (Ap suét chudn duqc lya chon khdng c6 dong gop vao dd khong dam bao).
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Phu luc G
(Tham khao)

Phin mém phil hop déi véi phan tich hdi quy binh phwong toi thiéu da tong quat héa

G.1 Xem xét tong thé

Ba chwong trinh phin mém duoc md ta & dudi 1a phis hop cho thuc hién phan tich binh phwong
t6i thidu 6a tdng quét héa (GLS) dwoc md ta trong tiéu chudn nay va trong ISO 6143. Céc gbi
phan mém thweong mai ¢6 san co thé dwoc sir dyng dé thyc hign phan tich GLS, nhung ching can
duwroc xac dinh bdi ngudi ste dung.

G.2 XLGENLINE

XLGENLINE 12 chwong trinh c6 ngudn géc co bdn MS-Excel dugc xay dyng dé sir dung cho phong
thir nghiém vat Iy quéc té ciia Anh (NPL). Chwong trinh thye hign phén tich binh phwong t6i thiéu da
téng quéat héa (GLS) (hodc OLS) thich hep cho céc dau ra thwong xuyén va ty dong véi cac gia tri
chira biét, do khdng dam bao kém theo, dix lidu thich hop, gia tri phi hop va dd léch dw. Pai dién trec
quan dd léch pht hgp va dd léch dur ciing dwgc thue hién.

Chuwong trinh dwgc xac dinh nhw sau:

— Kiém tra tap hop Ion clia ca hai bd di ligu giad dinh va d liéu thyc,

~ So sanh véi B_LEAST (xem G.3) va phién ban Matlap truéc d6 clia churong trinh (* XLGENLINE™);
- Kiém tra bdi chuyén gia ky thuét, toan hoc va méy tinh tai NPL.

Sao chép XLGENLINE ¢6 sén tai mién phi tir website (www.npl.co.uk/content/conForm/28) clia NPL.

G.3 B_LEAST

B_LEAST la chuong trinh c6 ngudn géc co ban MS-DOS dwoc xdy dung dé stv dung cho ISO 6143
bdi Vién nghién ciru va thir nghiém vat lidu Federal ciia Birc (BAM). Churong trinh thye hign phan tich
binh phuong i thidu da tdng quét héa (GLS) di¥ liéu thuong xuyén phit hop va dir ligu cac dau ra
twong ty cho XLGENLINE. N6 ciing cho phép phit hop chirc nang dé vé dang @b thi.

Chuong trinh dwge xac dinh nhw sau:
— Kiém tra tap hop Ién clia ca hai bd di¥ ligu gia dinh va di liéu thyc;
'~ So sanh véi cac két qua clia md phdng Monte Carlo;

~ So sanh cac két qué véi nhitng bao céo tinh toan két qua trong ty trong cong bd khoa hoc;
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— Kiém tra bdi chuyén gia clia ban ky thuat ISO, ISO/TC 158, Phan tich khi.

Sao chép B__LEAST ¢6 s&n qua td chirc DIN, td chirc tiéu chun héa clia Drc.

G.4 Céng cu phan mém khi (GasTools)

Céng cy phan m&m khi duoc bd sung dbi voi MS-Excel (duoc viét bdi VBA). N6 cb dai s6 lwgng phép
tinh - bao gdm GLS va OLS thich hop, va md phdng Monte Carlo.

Chuong trinh dwgc xac dinh theo:

— Kidm tra tap hop clia (gém) ca hai bd d( ligu gia dinh va dir liéu thyc;

— So sanh cac két qua véi két qua tlr XLGENLINE va B_LEAST;

— Kiém tra b&i ch‘uyén gia cCia ban k§ thuat ISO, ISO/TC 193, Khi thién nhién.

Sao chép cong cy phan mém khi cb sén tir GL dich vu cdng nghi¢p Anh (lién lac theo email:
gasvie@gl-group.com).

G.5 Khdng cdng nhén (T chbi)

Mac dit chwang trinh cung cép & trén (va ban mém kiém tra kém theo) dugc thyre hién mGt cach thign
chi, khdng bao ham cénh bao cho viéc st dyng ching theo hop déng hodc finh vigc thwong mai khéc
va khdng bao dam riing tt ¢4 chang d&u c6 13i. Tuy nhién, chang da trai qua kiém tra va khong chira
cac 18i da biét tai thoi diém cong bd.
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Phu luc H
(Tham khao)
Str dung biéu dd kiém soat

Bidu @b kiém soat c6 thé duoc st dung @8 xac dinh cho dis hé théng séc ky dang lam viéc dat yéu chu.
Céc thong sb hé théng phll hop d& giam sat thdi gian fuu clia cAu tl (RT) va cac hé sb dap g
trong déi (RRF). Quy trinh bao gdm dinh ky, nghia 1a, hang ngay bom hén hop khi véi thanh phén
khong d8i va thyc hién céc s6 1n bom lién tiép — dién hinh 1a 5. DG lech chufn va d léch trung binh clia
céc thong sé duoc ghi lai va so sénh véi céc giéi han cla bidu dd kiém soat chét lgng. Db thi hién thi
théi gian so véi gia tri thdng s va cé chira nam dudng: céc dwdng gia tri trung binh (gia tri cubi), duong
canh bo gid trj cao hon vé thép hon, va cac dudng hanh dong cao hon va thap hon. Néu cac thong sb
& gilra cac dwdng canh béo, thi hé théng dang lam viée dat yéu ciu (méc du néu céc thong sb lién tyc &
mot phia dudng trung binh, didu nay déng d& nghién ctru thém nira). & gitra cac dwdng canh béo va
dwdng hanh dong, khdng I4y hanh dong ban d@au - chi khi khong dép (ng dat yéu, chu hé théng.
Bén ngodi cac dudng hanh dng, hanh dong duwoc 4y cang sém cang tét dé hiéu chinh hé théng.

" Pé xay dung biéu db kidm soat (biéu db da duoc biét @én nhw 1a Shewhart!™9), cin thiét phai thu thap
di lisu hé théng trong khodng thoi gian ma hé théng dugc xem la vén hanh dat yéu céu, nghfa I3
thwdng xuyén trong mét thang. Do vay, di li¢u trong khoang thoi gian  véi my EN bom duoc lva chon.
Cac thong sb (RT hosic RRF) cila tt ca cac cAu tl duoc ghi lai @i voi [ 1an bom trong khodng
thoi gian €, Pis. (I = ...n, & = 1...0). D léch trung binh v dd léch chuén d8i véi mbi khodng thoi gian
duoc tinh theo cong thire (H.1) va (H.2): -

nuxz_zpu‘,e (H1)

; —ﬁz@u -u,} (H.2)

D6 Iéch trung binh va @8 18ch chun clia céc gia tri cac khodng thoi gian & trén dugc stk dung aé thiét
14p gia trj cudi va giéi han kidm soét trinh bay trong cong thire (H.3) va (H.4):

l Eng)y
H, = ZSZ.;‘”' (H.3)
1 £=ar :
Sp = -1 Z(y -u1) (H.4)

Théng thwdng, cac dwdng canh bao & po £ 2s, va gidi han thuc & po + 3s,.

Trong thyrc té, c6 thé chirng minh hé théng s&c ky cho @5 I3p lai hoan hio tai cac két qua trong viing
rét hep & giva cac dwdng hanh dong, vi vay cac gioi han rgng hon néu & trén thi phd hop hon. Nhikng
gi¢i han nay cin dugc thiét 1ap trén mét khodng thoi gian dai hon.
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