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Tom tat

Khi NH, ludn san sinh trong qué trinh sén xuat va ton chifa NH, & nha mdy san xudt ammonia. Viiéc thu héi khi NH, khong chi mang
lai lgi ich kinh t€ ma con cd y nghia vé mat moi trudng do gidm phat thai NH,. Thong thutng, khi NH, sinh ra s& dugc nha ban quyén cong
nghé tinh toan thu hdi bdi my nén thu héi NH,. Tuy nhién, sau mot thdi gian hoat dong, su thay ddi cia cong nghé va thiét bi sé lam gia
tang dang ké lugng khi NH, sinh ra va vuot qua cong sudt thiét ké thu hdi ban dau cla thiét bi.

Nhom tac gid da nghién ciiu, danh gid va dua ra 2 gidi phap kha thi dé thu hoi lugng khi NH, gom: (i) nang cap hé thong méy nén thu

hoi 40PK5001K1 A/B (xuéng phu trg) hién hiu va (ii) Iap ddt hé thong duong 6ng mdi nham tan dung cong suat du cia may nén khi NH

3

10K40571 (xuGng NH,) dé thu héi toan bo lugng khi NH, sinh ra. Két qua nghién ciiu cho thdy giai phap (ii) ¢6 hiéu qué cao, gidip thu hoi

dugc toan bg lugng hai NH, vdi muic dau tu hop ly.

Tirkhéa: Ammonia, thu hdi khi NH,, mdy nén khi NH,, xugng NH,, xung phu tro.

1. Giédi thiéu

Trong qua trinh hoat déng binh thudng, mét
lugng I6n ammonia ldng san xuat ra bdi xuéng am-
monia sé& dugc chuyén truc ti€p sang xudng urea dé
san xuat urea, phan con lai dugc dua vé hé théng
bén chia dudi dang sdn pham 16ng. Bon chia am-
monia 16ng 40TK5001 dugc thiét ké vai dung tich
dinh danh/dung tich lam viéc la 23.800/20.000 tan
NH, I16ng tai nhiét d6 -33°C va ap sudt khi quyén,
cau tao gém 2 véch tudng kim loai va bao 6n bén
ngoai dé chéng hap thu nhiét tr méi trudng. Tuy
nhién, trong qua trinh van hanh c6 thé xudt hién
hoi ammonia trong bén do bay hoi tir 1 phan am-
monia l6ng trong bén va 1 phan ammonia long
trong dudng 6ng khi hap thu nhiét t&r méi trudng
xung quanh.

Lugng NH, bay hoi nay theo tinh toan
khodng 610 kg/gid va dugc thu héi bdi may nén
40PK5001K1 A/B. Thuic té, lugng NH, bay hoi c6 thé
tang thém 750 kg/gid khi xuat ban. Lugng nay sé
tang cao han khi qua thai gian van hanh, |6p bao
on cla bon chira NH, bi gidm kha ndng cach nhiét
va khi xuéng NH, nang cong suat thi lugng NH, vé
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bén sé tang cao hon, lugng NH, xuét ban nhiéu hon. Khi dé cong
suat cla may nén thu héi 40PK5001K1 A/B bi vugt qua va lugng
haoi NH, du sé thai bé qua hé théng dudc clia nha may.

Giai phap thu héi toan bé lugng khi NH, sinh ra nay pht hgp
vGi diéu kién cong nghé, thiét bi va van hanh ctia nha may.
2.Panh gia, lua chon giai phap thu héi khiNH,

2.1. Phuong phdp thuc hién

Xem xét, danh gia cac yéu té lién quan dén viéc thu hoéi khi
NH, gém:

- Hé théng dudong éng lién quan dén viéc thu héi NH, [1].

- Ché& dé van hanh hién tai thay ddi so véi thiét ké ban dau.
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Hinh 1. S0 @6 hé thding thu hdi khi NH_ sinh ra tir bén chia 40TK5001
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Giai phap
Nang cap hé thong
may nén thu hoi
40PK5001K1 A/B.

L3p dat hé théng
dudng 6ng mai
nham tan dung
céng suat du cla
may nén khi NHs

Bding 1. So sdnh cdc gidi phdp vé mdt kinh té, ky thudt

Ky thuat

Nang cap/lap dat thém hé
théng thiét bi phu trg nhu
trao déi nhiét;

Nang cap hé théng diéu
khién may nén.

Lap dat dudng 8ng mai tir
bon chia 40TK5001 vé clia
hat mdy nén 10K4051;

Tan dung céng suat du cla
may nén 10K4051 dé thu hoi
toan b6 lugng NHs bay hai.

Kinh té

Chi phi tu van cta nha san xuat danh gia
lai hé théng thu hoi hoi NHs va dua ra
céac lua chon thay d8i van hanh may nén
40PK5001K1 A/B vdi don gid la 20.000
EUR;

Chua tinh céc chi phi nang cap/Iap dat
thiét bi.

Chi phi l3p dat dudng éng (vat tu +
nhan céng) khoang 3 ty dong;

Thu héi von nhanh (theo tinh toan cé
thé thu héi vén trong vong 1 nam);

Thai gian xay dung tuyén éng nhanh (20
ngay) va cé thé dua vao van hanh ngay.

Lua chon giai phap

Gidi phap dugc lua chon
do phu hgp véi diéu kién
cong nghé, van hanh cda
Nha may Bam Phu My.
Chi phi va thai gian thu

10K4051.

hoi vén hop ly.

Bding 2. Cdc thong s6 hoat ddng cia mdy nén 10K4051

Muc cao nhat may nén

biéu kién hoat dong Muc binh thuong Muc cao van hanh vén hiéu qua Vuot muc thiét ké
Luu lugng (kg/gid) 480 6.305 6.940 7.940
Ap suat clra hit (mbarg) 30 30 30

- Héthdng mdy nén khi NH, 10K4051 xudng NH, [2].

- Hé théng mdy nén lam lanh 40PK5001K1 A/B
xuéng phu trg [3].

- Thay d6i lugng khi NH, sinh ra khi thay ddi lugng
NH, xuat ban.

2.2. So sdnh cdc gidi phdp vé mdt kinh té, ky thudt va lua
chon giai phdp (Bdang 1)

3. Tinh toan ky thuat cho phuong an dugc luva chon
3.1.Ddnh gid kha ndng ddp ting clia mdy nén10K4051

- Céacthong s6 hoat déng theo thiét k& cla méy nén
10K4051 [2] (Bang 2).

- Dua trén lugng NH, bay hdi tinh toan trong céc
trudng hgp van hanh khac nhau (lugng xuat ban téi da,
xudng NH, van hanh & 100% tai va dua toan bo NH, vé
bon 40TK5001) va cac théng s6 van hanh thi may nén
10K4051 c6 du cong suat dé van hanh nén lugng khi NH,
bay hai tir bon 40TK5001 trong trudng hgp xudng NH,
tang cong suat va xuat ban NH..

3.2. Lua chon vi tri ddu néi va déc tuyén éng

Tién hanh khéo sat hién trang nha may, nhom tac
gia da dé xuat lap dat dudng 6ng nhu sau:

- Dudng 6ng dan khi NH, tir xudng phu trg vé xudng
NH, dai khodng 250 m, dudng kinh 6"

- Diém diu ndi dudng 6ng & xudng phu trg 1a & clra
hut ctia may nén 40PK5001K1 B (tai day dang c6 mot dau
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ch&6”va c6 thé c6 1ap khdi bén 40TK5001 d€ dau néi 8ng).

- Diém dédu ndi tai xudng NH,: dau ndi vao duang khi
NH, ra khoi dinh 10V5003 (dudng 12 chi thuc hién khi
dimng may bao duéng téng thé).

- Dudng 6ng tu xudng phu trg sang xudng NH, sé
nam trén hé théng barrack hién hitu ciia nha may.

« Lap ban vé isometric clia tuyén 6ng (Hinh 2)

« Tinh t6n that &p suat trén dudng éng

- T6n that 4p sudt trén dudng &ng dugc tinh toan
dua trén chiéu dai dudng 6ng, van va cac diém co theo
trong ban vé isometric. T6n that ap suat theo tinh toan la
khodng 25 mbar.

- Ap suit dau ra 10V5003 trong hoat déng binh
thudng cai dat & 50 mbar. Ap suét tai ctra hut may nén
40PK5001K1 A la 75 mbar. Nhu vay, khi NH, du ép dé dua
tU xudng phu trg vé xudng ammonia.

3.3. Tinh todn chi phi thuc hién

Chi phi thuc hién dugc tinh toan cho viéc dau tu
dudng 6ng thu héi NH, & trén bao gém chi phi vat tu, thi
cobng l3p dat. Téng chi phi udc tinh khoang 3 ty déng.
3.4. Bdnh gid hiéu qua kinh té
3.4.1. Gia thiét tinh todn

- Lugng NH, xuat ban: Theo s6 liéu thong ké thuc té.

- Tylé mat mat NH,: Lugng NH, hao hut dién ra trong
qua trinh xuat ban NH, dugc xac dinh nhu sau:
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Diém ddu ndi tai dudng dng 12”- dugng khi NH, ra khoi 10V5003 gl
(xuéng NH,)

1
|
110V5003
A

1000

A

Diém ddu ndi tai dau chd 6” cia hit cla mdy nén
40PK5001K1 B (xudng phu trg)
Hinh 2. Bdn vé isometric cia tuyén 6ng thu hdi khi NH,

+ Ala muc bon chira 40TK5001.

+ B la thé tich bén chua (B’ la thé tich bon chira clia 7 gid ngay
hém trudc, B” 1a thé tich bon chia ldc 7 gid ngay hém sau).

+ Cla chénh léch thé tich (m3/ngay) trong bén chiia 40TK5001
cUa 7 gi ngay hoém trudc dén 7 gio ngay hom sau.

+ D la chénh léch khéi lugng (tdn/ngay) trong bén chia
40TK5001 clia 7 gi® ngay hom truéec dén 7 gis ngay hém sau.

+ Elakhoilugng NH, xuat ban.
+ Flakhéilugng NH, hao hut trong qua trinh xuét ban.
+ Hlalugng NH, hao hut:
H=F/E=(D+E)/E=(AxC+E)/E=[Ax(B"-B)+E]/E
+ Gia ban NH, la gia ban trung binh méi ndm (gia ban tai c6ng
nha may).

3.4.2. Kétqua

Hiéu qua NH, thu héi dugc va hiéu qua khi diing cadc cum may
nén thu héi NH, qua cac nam duoc thé hién trén Bang 3 - 5.

Nhu vay hiéu qua kinh té thu dugc tir nam
2016 dén thang 10/2019 la 37.544.599.617
déng khi dp dung phuong &n sit dung may nén
10K4051 dé thu héi khi NH, sinh ra tir bon chifa
40TK5001.

4.DPanh gia vé déi méi va sang tao cong nghé
cia cong trinh

Tinh d&i mdi, sang tao thé hién & viéc can
b6 ky thuat clia Téng cdng ty Phan bon va Héa
chat Dau khi - CTCP (PVFCCo) va Nha méay BPam
Pha My da tu nghién ctiu thiét ké cdng nghé clia
hé théng hién hiu, phan tich cac kho khan, ton
tai va danh gia lua chon gidi phap phu hop, t6i
uu nhat vé ky thuat dé thu hoi hoan toan NH,
sinh ra trong qua trinh van hanh/xuat ban.

Gidi phap cong nghé thu héi khi NH, phét
thai trong qua trinh san xuat & Nha may Pam
Pha My da giai quyét dugc cac van dé ky thuat
c6ng nghé quan trong ctia Nha may nhu:

- Xurly diém nghénvé nang lucctiahéthdng
lam lanh bon 40TK5001: Tan dung may nén khi
NH, 10K4051 dang van hanh & ché dé thap tai,
dé thu hoi NH, khi tirbon chiia 40TK5001, qua d6
gidi quyét triét d€ van dé phat sinh khi lugng hoi
NH, tao ra trong bon chita NH, Idng clia nha may
vugt qua kha nang thu héi ctia hé théng may nén
lam lanh 40PK5001K1 A/B, thi lugng hoi NH, du
s& bi x& bo ra dudc, vira mét san pham NH, vira
thai san pham dot chay NH, ra moi truong.

- Thiét ké, xay dung tuyén 6ng thu gom
NH, khi ti bén chia 40TK5001 vé 10K4051.

Viéc thu héi NH, da goép phan tiét kiém
nang luong, t6i uu ché dé van hanh thiét bi va
lam gidm tac dong/anh hudng dén moi trudng
(gidm lugng NH, phai dét bo), dong thai:

- Doi voi du an md rong xudng NH.:
Khong can phai van hanh thém cum may nén
40PK5005K1 A/B méi dau tu.

- Khéng xay ra hién tugng phéng khong
NH, ra dudc trong qua trinh xudt ban thanh
phdm NH, Idng.

- Khong van hanh 2 cum mdy nén
40PK5001K1 A/B va 40PK5005K1 A/B. Hai cum
nay dé & ché do du phong.
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Bdng 3. Hiéu qud NH_ thu hoi dugc qua cdc ndm vdn hanh

Chi tiét Pon vi 2016 2017 2018 2019
Luong NHs xuat béan tan 33.050,31 24.207,14 51.814,18 41.907,34
Ty 1€ mat mat NH, trong qua % 4,21 4,21 2,60 2,60
trinh xuat ban
Luiong NH bay hai khong tan 1.391,42 1.019,12 134717 1.089,59
thu héi dugc
Gia ban NHs tai nha may VND 6.619.428 4.443.146 5.918.322 6.045.181
Gia tri lam lgi VND 9.210.392.010 4.528.101.809 7.972.977.475 6.586.773.844
Bdng 4. Hiéu qua khi diing cdc cum mdy nén thu hoi NH,
Chi tiét Ponvi 2016 2017 2018 2019
Cong suat may nén 40PK5001 kW/h 180 180 180 180
Céng suat may nén 40PK5005 kW/h 150 150
So ngayvkhong van hanh may nén ngay 360 335 350 300
trong nam
Lugng dién tiéu thu tiét kiém duoc kWh 1.555.200 1.447.200 2.772.000 2.376.000
Don gia dién nha may san xuat VNB/kW 859 1.103 1.324 1.112
Gia tri lam lgi VND 1.336.072.320 1.596.695.760 3.671.236.800 2.642.349.600
Bdng 5. Tong gid tri lam loi qua cdc ndm Tai liéu tham khao
Gia tri Pon vi tinh 2016 2017 2018 2019

[11 Nha may Bam Phu My,
P&ID xudng NH, va xudng phu trg
(lan ban hanh 11), 2014.

Gia tri lam loi VND 10.546.464.330 6.124.797.569 11.644.214.275 9.229.123.444

5.Két luan

[2] Vendor GEA, Vendor
data book of 10K4051 compressor,
2003.

Viéc d6t bo NH, gay thiét hai Ién vé kinh té va anh hudng dén an toan van hanh.
T kinh nghiém tich Ity trong qua trinh quan ly, van hanh hé théng day chuyén céng
nghé, can bo ky su Nha may Dam Phu My da chd ddng tim hiéu, nghién ctiu vé thiét
ké cdng nghé cta hé thong hién cé, phan tich cac khé khan, ton tai va danh gia lua
chon giai phap pht hop, t6i uu nhét vé ky thuat dé thu héi NH,. Két qua ap dung thuc
té ti ndm 2016 dén nay da thu hoi dugc lugng I6n khi ammonia sinh ra tir bon chia
40TK5001 nham gidm thiéu phat thai khi NH, ra moi truang, déng thai dem lai hiéu
qua kinh té€ I6n cho Nha may Bam Pha My noi riéng va PVFCCo noéi chung.

[31 Vendor GEA, Vendor
data book of 40PK5001/K1B
compressor, 2003.

TECHNICAL SOLUTION FOR RECOVERING GASEOUS NH,
AT PHU MY FERTILIZER PLANT
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Petrovietnam Fertilizer & Chemicals Corporation (PVFCCo)
Email: nvnhung@pvfcco.com.vn

Summary

NH, is always generated during NH, manufacturing process and storage in ammonia plants. NH, gas recovery is not only economically
beneficial but also environmentally significant as it helps reduce NH, gas emissions. Normally, the generated NH, gas will be recovered by
a recovery compressor according to licensors’ design. However, technology modification and equipment wear and tear after a period of
operation may substantially increase the amount of NH, gas generated, which exceeds the designed recovery capacity.

The authors proposed two technically feasible solutions, namely: (i) upgrading the existing recovery compressor system 40PK5001K1 A/B
in the Utility Unit, and (ii) installing a new pipeline to take advantage of the unused capacity of compressor 10K4051 in the NH, Unit
to fully capture the NH, gas generated. The results showed that solution (i) is highly effective, enabling recovery of all NH, gas with a
reasonable investment.

Key words: Ammonia, NH, gas recovery, NH, gas compressor, NH, unit, utility unit.
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