Phan tich truc tuyén axit boric trong
nudc lam mat cla lo phan Ung nudc

Axit boric dugc st dung dé hap thu neutron trong 1o
phan Ung nudc 4p sudt (PWR) cla 1o phan Ung hat
nhan, tr do kiém soét tinh phan (ng cla 16 phan tng.
Do dé, viéc gidm sat gan nhu lién tuc nong do axit
boric la rat quan trong. Axit boric thusng dugc gidm
sat bang cac phuong phép phan tich trong phong thi
nghiém thi cong, nhung cac phuong phdp nay mat
thdi gian va dé xay ra 16i do con ngudi. Tuy nhién, viéc
phan tich truc tuyén nhanh chéng va dang tin cdy cé
thé duac thuc hién véi 2060 Tl Process Analyzer.

Tai liéu Ung dung Quy trinh nay thao ludn vé phan
tich tryc tuyén boron trong 16 phan Ung nudc ap sudt.

www.metronm.com

Phan mém thich Ung IMPACT clia 2060 TI Process
Analyzer ty déng chuyén déi gitta cac buret khac
nhau, mdi buret cé mot dé manh chat chuan dé khéc
nhau tuy thudc vao ndng dé axit boric dé duy tri d6
chinh xdc t6i uu trén toan bd pham vi do. Khi duac
tich hap vai hé théng kiém sodt hda chat va thé tich
(CVCS), viéc gidm sat theo thai gian thuc cho phép
phdt hién sém va giam thiéu cdc van dé tiém an lién
quan dén ndng dé axit boric, t6i uu hda viéc kiém soat
16 phan Ung dé dam bdo van hanh an toan va hiéu

qua.
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GIGI THIEU

Khodng 9% san lugng dién toan cdu dén tU céc
ngudn nang luong hat nhan [1]. Lo phan Ung nudc &p
sudt (PWR) la mot trong nhiing loai 1o phan Ung hat
nhan phd bién nhat duacc si dung cho muc dich san
xudt dién [1]. Viéc van hanh an toan va hiéu qua PWR
la rét quan trong dé dam bao ngudn cung cdp nang
luong 6n dinh ddng thdi bao vé mai trudng.

Trong c4c 16 phan tng PWR nay, axit boric (d6ng vi B-
10, 10B) ducc thém vao chat lam méat so cap dé diéu
chinh phan Ung hat nhan. Boron hap thu neutron mot
cach hiéu qua, ngan khong cho ching duy tri qua
trinh phan hach. Bang cach diéu chinh ndng dé axit
boric trong chat lam méat, ngudi van hanh cé thé kiém
sodt chinh x&c cong suét dau ra ctia 1o phan tng.
Boron dugc kiém sodt chit ché trong ca mach sa cép
va thir c&p (Hinh 1). Mac dU cdc mach nay dugc thiét
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k& dé dam bao muc do kin khit cao, van cé nhimg rui
ro tiém &n nhu tai nan, ro ri hodc tran, cé thé dan dén
viéc nudc nhiém xa bi thai ra moi trudng, gay anh
hudng dén cac ngudn nudc 1an can.

No&ng dé boron trong chat lam mét so cap thay déi ti
0 dén hon 2.000 mg/L, tuy thudc vao giai doan cla
chu ky nhién liéu [2]. Con s6 nay cao han nhiéu so véi
muc t8i da dugc khuyén nghi cho nudc udng, la 2,4
mg/L theo T6 chiic Y t& Thé gidi (WHO) [3]va 1 mg/L
theo tiéu chuén cua EU [4].

Hé théng kiém sodt hda chat va thé tich (CVCS) chiu
trdch nhiém diéu chinh néng dé boron trong chét lam
mat cla 16 phan Ung. Hé théng nay diéu chinh can
than lugng axit boric dugc thém vao mach so cap dé
duy tri dé phan Ung téi uu va dam bao van hanh 1o

phan Ung an toan.
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Hinh 1. Minh hoa cdc mach nudc khédc nhau trong 16 phan ting hat nhan (trdi: mach so cap, gitta: mach thir cdp, phai: mach l1am mat).

Thiét bi 2060 TI Process Analyzer (Hinh 2) mang lai |gi
thé dang ké so vai cic phuong phép kiém tra trong
phong thi nghiém truyén théng trong nganh hat
nhan. Ky thuat chuén do tién tién cla thiét bi nay cho
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phép gidm sat lién tuc va theo thdi gian thuc ndng doé
boron trong PWR ma khdéng can thuc hién kiém tra
thi cong trong phong thi nghiém.

Hon nira, tinh ndng tu hiéu chudn cua thiét bi dam
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bdo dé chinh x4dc nhat quan ma khéng yéu cau diéu
chinh thu cdng thudng xuyén.

Bang cdch tich hap lién mach vdi cdc hé théng diéu
khién ctia nha may dién hat nhan, thiét bj 2060 TI
Process Analyzer cho phép tu dong diéu chinh d6

UNG DUNG

Viéc gidm sat truc tuyén axit boric trong nudc lam mat
c6 thé dugc thyc hién théng qua phucong phép chuén
dé do thé. Phan mém thdng minh IMPACT dudgc su
dung bai 2060 TI Process Analyzer c6 kha nang tu

phan Ung dua trén nong dd boron dugc do. Su tu
dong hda nay nang cao hiéu qua van hanh va gitp
duy tri hiéu sudt t6i uu cta o phan Ung.

déng thich Ung vai cdc muc axit boric thay d6i va
chuyén déi ndng dé chat chuén dé trong cac buret dé
dam bao dat dugc dé chinh x4c cao nhat trén toan bo
pham vi do.

Bang 1. Nong do axit boric dién hinh dugc tim thay trong 16 phan Uing nudc dp suat.

Thoéng s6 [mg/L]
Boron 0-2000
GHI CHU

C4c Ung dung quy trinh khac lién quan dén cdc mach
nudc clia cdc nha san xuat nang lugng bao gom silica,
natri, nickel, kém, canxi, magié va clorua. Viéc do
lusng dang tin cay cac tham s6 quan trong nay cé thé
thuc hién dugc véi thiét bi 2060 TI Process Analyzer
tU Metrohm Process Analytics (Hinh 2).

KET LUAN

Kha ndng gidm sat ndng dé axit boric trong pham vi
tr 0-2000 mg/L ddc biét c6 gid tri trong PWR, noi
ki€ém soat chinh xdc tham s6 nay la can thiét dé dam
bdo van hanh an toan va hiéu qua. Do linh hoat va

www.metrohm.com

Hinh 2. Thiét bj 2060 Tl Process Analyzer phii hop dé gidm sat
nhiéu tham s& quan trong trong |6 phan Uing nudc &p sudt hat
nhan.

chinh x&c clia thiét bj 2060 Tl Process Analyzer khién
nd tré thanh cong cu quy gid cho cac nha diéu hanh
nha may dién hat nhan.
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AN-PAN-1016 Online analysis of silica in boiler feed
water of power plants

AN-PAN-1032 Monitoring corrosion in power plants

with online process analysis

AN-PAN-1038 Power generation: analysis of the m-

number (alkalinity) in cooling water

AN-PAN-1040 Ammonia in cooling water of thermal

power plants
AN-PAN-1042 Online trace analysis of anions in the

3. Boron, a key challenge for reverse osmosis
systems, successtully treated with LG Chem TFN
membranes GWI.
https://www.globalwaterintel.com/articles/bo

ron-a-key-challenge-for-reverse-osmosis-

systems-successfully-treated-with-lg-chem-tfn-

membranes-lg-chem (accessed 2024-08-19).

4. EU’s drinking water standards.
https://www.lenntech.com/applications/drinki

ng/standards/eu-s-drinking-water
standards.htm (accessed 2024-08-19).

primary circuit of nuclear power plants

AN-PAN-1043 Online trace analysis of cations in the
primary circuit of nuclear power plants

AN-PAN-1044 Online trace analysis of amines in the
alkaline water-steam circuit of power plants

AN-PAN-1045 Online monitoring of copper corrosion

inhibitors in cooling water
AN-PAN-1056 Online monitoring of sodium in
industrial power plants

LGOI iCH CUA PHAN TiCH QUY TRINH TRUC TUYEN

- M6i trudng lam viéc an toan hon cho nhan vién
(16 phan Ung hat nhan).

- Ché&n doén ty déng hoan toan — canh béo tu
déng khi mau vugt qué cac tham s6 quy dinh.

- Dam béo tudn tha céc tiéu chuén moi trudng.
- D6 chinh xac cao cho gidi han phat hién thap

clia boron.
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2060 Process Analyzer

The 2060 Process Analyzer is an online wet chemistry
analyzer that is suitable for countless applications.
This process analyzer offers a new modularity
concept consisting of a central platform, which is
called a «basic cabinet».

The basic cabinet consists of two parts. The upper
part contains a touch screen and an industrial PC. The
lower part contains the flexible wet part where the
hardware for the actual analysis is housed. If the basic
wet part capacity is not sufficient enough to solve an
analytical challenge, then the basic cabinet can be
expanded to up to four additional wet part cabinets
to ensure enough space to solve even the most
challenging applications. The additional cabinets can
be configured in such a way that each wet part
cabinet can be combined with a reagent cabinet with
integrated (non-contact) level detection to increase
analyzer uptime.

The 2060 process analyzer offers different wet chem
techniques: titration, Karl Fischer titration,
photometry, direct measurement and standard
additions methods.

To meet all project requirements (or to meet all your
needs) sample preconditioning systems can be
provided to guarantee a robust analytical solution.
We can provide any sample preconditioning system,
such as cooling or heating, pressure reduction and
degassing, filtration, and many more.
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https://www.metrohm.com/products/a/3020/a302060011c.html
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