M@t s6 luu y:

(Bdo gid ciia cong ty phdi kém theo ddy du tai liéu chirng minh)

S4: 2121/TB-BV
Thoi gian ky: 11/11/2022 14:16:15 +07:00

Phu luc 02. CAU HINH, TIEU CHUAN KY THUAT HE THONG MAY CONG HUONG TU MRI 1.5T

Yéu cau k¥ thuat nhu duéi day 1a yéu cau ky thuat du kién, c6 thé diéu chinh, thay doi cho phu hop véi mit bang cong nghé, mit bang
gia sau khi khdo sat thi truong.
Cong ty 1am bao gia kém theo bang dap (ing k¥ thuat moi chao gia theo mau nay.
Cac truong hop:
+ Néu thiét bj cua cong ty dap tmg tiéu chi nao thi dién Pap ung & tiéu chi d6 kém theo Théng s cu thé cua thiét bi caa cong ty.

+ Néu thiét bi cua cong ty dap tmg tiéu chi ndo thi dién Khong dap ung & tiéu chi d6 kém theo Thong s cu thé cua thiét bi cua cong ty.

+ Neu thiét bi caa cong ty sir dung nhimg cong ngh¢, dac trung khac nhung dam bao hi¢u qua tham kham, chan doan 1a twong dwong
dén tét hon thi cong ty thuyét minh cu thé dé 1am rd noi dung nay.
Néu truong hop cong ty c¢6 nhiéu thiét bi cung dap wng véi nhiéu muc gia khac nhau thi cong ty lam cac bang dap tmg riéng cho tirng
model mdy ma cong ty chao gia.

DPAP UNG
bap g cia Cong | - Néu Pap tng thi ghi thong s6 dap tng
) R ty c?ién (]?ép fl’f}g - Néu Khong dap tmg thi néu thong s6 khong
YEU CAU hodc Khong dap dap img cung ly giai
ung) - Néu co cong ngh¢ tuong duong cung mang lai
két qua chan doan chuyén mon thi thuyét minh
cu thé
YEU CAU CHUNG

Phan nhom theo Thong tu s6 14: Nhém 3
tro lén

Nam san xuat; tir 2023 tré di, thiét bj méi
100%.

Pat tiéu chuan chat luong 1SO 13485 hoic
FDA hoac CE hoic twong duong.

Nguén dién: 3 pha 380V; 50Hz

Diéu kién méi truong hoat dong:

Nhiét do t6i da dén: > 20°C

Do am tbi da dén: > 60%




CAU HINH THIET BI

1. Phan ciing
1.1. | Khéi tir 01 bd
1.2. | B4 chénh tir 01 bd
1.3. | B0 thu phat song RF 01bo
1.4. | Bo cac cudn thu phat dam bao cac ing dung | 01 bd
lam sang yéu cau
- Cudn toan than gan Iién Khéi tu: 01 cudn
- Cudn thu than sau gan lién ban bénh nhan:
01 cudn q
- Cuon than trudc cho 6 bung — khung chau:
Olcuon
- Cudn dau c6:’01 cuon
- Cuon khop goi: 01 cudn
- Cudn thu da nang mém cd to: 01 cuon
- Cudn thu da nang mém c& nho: 01 cudn
1.5. | Ban bénh nhan 01 bo
1.6. | Hé thong diéu khién va bo tai tao anh 01 bo
- May tinh diéu khién va xur 1y anh
- B0 tai tao anh
1.7. | Tram lam viéc chuyén dung. . ‘ 01 bd
GoOm: > 1 man hinh va toi thiéu cac phan meém
dung hinh:
- Dung va danh gia tu6i mau ndo khong
thuoc ASL va ¢6 thuoc
- Dung b6 soi than kinh fibertracking
- Phan mém dyng va danh gia dong hoc T1,
T2*, danh gia tinh tham ktrans
- Phan mém dung va danh gia cong huong tur
oo~
- Phan mém noi hinh
- Phan mém danh gia mach mau
Phan mém wng dung l1am sang
2.1. | Chup va xtr 1y hinh anh cong hudng tir than | 01 bo




kinh so ndo

2.2. | Chup va xur 1y hinh anh khao sat ung budu 01bo

2.3. | Chup va xur ly hinh anh cong hudng tir tim, | 01 bd
mach mau

2.4. | Chup va xt 1y hinh anh cong huéng tir 6 bung | 01 b
khung chau

25. | Chup va xir 1y hinh anh chan thuong chinh | 01 bo
hinh, c0t song

2.6. | Chup va xur 1y hinh anh cong hudng tir phd 01 bo

2.7. | Chup va xur 1y hinh anh nhi 01 bo

2.8. | Phin mém chyp va phén tich twéi mau ndo ¢4 | 01 bo
thuoc

2.9. | Phin mém chup va phan tich tw6i mau ndo | 01 bo
khong c6 thuoc

2.10. | Phan mém dénh gi4 nhiém md trong gan va | 01 bo
lang dong sat

2.11. | Phan mém dinh lugng syn 01 bo

2.12. | Phan mém Chuyp va xur Iy hinh dnh khuéch tan | 01 bo
khu trti cho trudong nhin nho voi phan giai cao

2.13. Rhﬁn mém hd tro chup nhanh dya trén ki thuat | 01 bo
lay mau dit liéu roi rac (hay compressed
sensing)

2.14. | Cau hinh hé thdng co6 thé ning cip ung dung
cong nghé Al

3. Cac phu kién hd tro

3.1. | Hé thong 1am lanh khdi tir (chiller) 01 bo

3.2. | Hé théng dam thoai voi bénh nhan 01 bod

3.3. | Hé théng am nhac va tai nghe trg gitp bénh | 01 bo
nhan

3.4. | Bo theo ddi ap sudt, ti 16 Helium khéi tir phong | 01 bo

diéu khién




3.5. | Bo theo ddi ndng d6 oxy 01 bd
3.6. | May tiém thudc can quang tuwong thich tir | 01 bo
truong
3.7. | Phantom chuén may 01 bo
3.8. | B0 phu ki¢n dinh vi bénh nhan 01 bd
3.9. | B0 phat hién kim loai: 01 bd
3.10. | Cac phu kién khong nhiém tir: xe cang bénh
nhan (1 cai), binh ctru hoa (1 cai), nhiét am ké
(1 cai), to d¢ cudn thu va phu kién c6 nhi€u
tang (1 cai).
3.11. | Bo ban dé may tinh diéu khién va ghé ngdi phu | 01 b
hop
3.12. | Tt dung cudn chup O1lta
3.13. | Camera + mér} hinh quan sat bénh nhan tr | 01 bo
phong diéu khién
3.14. | UPS online cho hé thong méy chinh > 80KVA | 01
chiéc
3.15 | Long chan song RF (bao gdm ctra s6 quan sat | 01 bd
va clra ra vao)
3.16 | Hé thong diéu hoa khong khi
- Diéu hoa phong dit khbi tir va phong thiét bi:
01 bo
- Diéu hoa cho phong diéu khién: 01 bo
Il | CHI TIEU KY THUAT
1. | Phan cirng
1.1. | Khéi tir

Do 16n tur truong: > 1,5T

Chém tur: chu dong va/hodc bi dong hoac tot
hon

Puong kinh khoang chup: > 60cm

Chiéu dai khéi tir: < 200cm




Do 6n dinh tir trudng theo thoi gian: <
0,1ppm/gio

Do dong nhat tir trudng dam bao theo ki thuat
do thé tich do trén > 20 diém trén moi mat
phang, va s6 mat phang do > 24 mat phang

- Véi dudng kinh khéi cau 10cm: < 0,05
ppm

- V6i duong kinh khéi cau 20cm: < 0,1 ppm

- Véi dudng kinh khoi cau 30cm: < 0,25
ppm

- V6i duong kinh khéi cau 40cm: < 1,5 ppm

- V6i duong kinh khoéi cau 50cm hoic kich
thudc vung 50x50x45cm: < 4,8 ppm

C6 cong nghé khong thoat khi Heli: c6

C6 bang diéu khién & bén khéi tir

1.2.

Hé théng chénh tir (Gradient)

Chu trinh hoat dong: 100%

Do chénh tir doc truc: >33 mT/m

Tbc do xoay t6i da mdi truc: > 120T/m/s

Trudng nhin tdi da: > 45 cm

1.3.

H¢ thong thu phat séng RF

Bo thu nhan tin hi¢u RF: S6 hoa tin hi¢u RF
cho tat cé céc tin hiéu thu duogc tir trong phong
dat khoi tur va truyén tin hi¢u tdi bo tai tao

S6 kénh thu phat tin hiéu: > 16 kénh

S6 b6 sb hoa tin hiéu ADC: > 16 bd

Truyén tin hiéu chup dang sd: bang cap quang

Cong suit phat RF: > 10kW

1.4.

B§ cac cudn thu : cé toi thi€u cac cufn thu
gom

Cudn toan than gin lién khéi tir: 01 cudn

- Danh cho cac tng dung chung chup toan than




Cudn thu than sau gén lién ban bénh nhan: 01
cudn

- S6 kénh: > 12 kénh (phén ttr)

- Chup cac tng dung chup cot séng, phan
than va khung chau

Cuén than trude cho & bung — khung chau: 01
cudn

- S6 kénh: > 4 kénh (phan tir)

Cudn thu dau c6: 01 cudn

- S6 kénh: > 12 kénh (phén ttr)

Cudn khop goi: 01 cudn, hodc co giai phap
tuong duong (thém 01 cuén da nang kém bo
phu kién dinh vi chuyén dung cho khédp goi):
01 bo

- S6 kénh: > 8 kénh (phan tir)

Cudn thu da nang (Flex coil) c& to: 01 cudn

- S6 kénh: > 4 kénh (phan tir)

Cudn thu da ndng (Flex coil) cd nhd: 01 cudn

- S6 kénh: > 4 kénh (phan tir)

1.5.

Ban bénh nhan

Téi trong ban bénh nhan: > 150 kg

Piéu chinh nang/ha dugc bang tay hoic bang
dién

Chiéu dai ban chup: >210 cm

Di chuyén mit ban theo chiéu doc: > 200 cm

1.6.

H¢é thong diéu khién, xir 1y hinh anh va tai
tao anh

B0 tai tao hinh anh

B xtr Iy quadcore hoic twong duong vai tc
do: > 2,0Ghz

Dung lugng bd nhé RAM: > 32Gb




0 cfrng loai SSD: > 45QGb, hpe}c tépg dung
lugng 6 cing cua hé thong diéu khién, xu 1y
hinh anh va tai tao > 600Gb

Toc d§ tai tao hinh anh: > 10000 FFT/gidy (voi
ma trin 256 x 256, FOV t4i da)

B¢ diéu khién va xir 1y hinh anh

B xir Iy quadcore hodc twong duong véi toc
do: > 2,0Ghz

Dung lugng b nhé RAM: > 32Gb

o) ctimg loai SSD: > 450Gb, hoac tépg dung
lugng 6 cing cua hé thong diéu khién, xu 1y
hinh anh va tai tao > 600Gb

Dung luong hinh luu: > 1000000 hinh 256 x
256, khong nén

C6 Bo ghi bang CD/DVD

Man hinh diéu khién

Man hinh LCD: > 20 inches

Do phan giai: > 1920 x 1200 diém anh

Néi mang: Téi thiéu c6 cac DICOM 3.0 sau:

DICOM - gui/nhéan hinh

DICOM — yéu cau/goi hinh

DICOM —in hinh

DICOM — (worklist) danh sach bénh nhan — két
noi véi mang thong tin bénh vién

DICOM — cam két luu hinh

Céc phan mém xtr 1y hinh anh t6i thiéu gdom:

Téi dinh dang dudng cong

Ché dd so sanh

Theo ddi nhiéu ving quan tdm trén hinh anh

Co6 céc chtrc nang hau xu 1y 3D

Tai tao mit cat da dién (MPR)




Hinh chiéu cuong d6 toi da (MIP)

Biéu dién hinh 3 chiéu (MPVR)

Xir 1y khuéch tan voi cac tham s ban do hinh
hé s6 khuéch tan (ADC va eADC maps)

Céc chtrc nang hién thi hinh anh t4i thiéu gdm

Phéng to thu nho/ dich chuyén anh/ dao/ xoay
anh/ cudn anh

Phong dai va kinh phong dai

Céc cong cu do dac hinh anh

Luya chon ca chup/ chudi hinh anh

Xoa chu thich, 4n dd hoa

B6 loc séng hinh anh

Thém/ trich/ stra dir liéu bénh nhan

1.7.

Tram lam viéc chuyén dung

B xir Iy 6-core hodc twong dwong véi toc do:
> 2,0Ghz

Dung luong bo nhd RAM: > 32Gb

Dung lugng 6 dia cing: > 450Gb

Man hinh LCD: > 19 @nches, >1 chiéc, phan
gidi > 1280 x 1024 diém anh

Phan mém dung va phan tich dir liéu cong
huong tir toi thi€u bao gom:

| Dung va danh gia tu6i mau néo
khong thudc ASL va c6 thude

= Dung b6 soi than kinh

] Phan mém dung va danh gia dong
hoc T1, T2*,‘ dénl} gia tinh tham ktrans

] Phan mém dyng va danh gia cong
huong tir phd

] Phan mém nbi hinh

] Phan mém dung va danh gia mach

mau




Phan mém wrng dung lam sang: c6 toi thiéu
cac phan mém gom

2.1.

Chup va xir ly hinh dnh cong huéng tir ndo

Chup va xir Iy hinh anh khuéch tan véi tinh
toan ty dong thoi gian thuc cac ban d6 tham so

Chup va xt ly hinh nh hinh khuéch tén véi
nhi€u gid tri b

Chup va xtr ly hinh anh hinh tuéi méau —
perfusion imaging véi tinh toan ban do tham so

Chup va xtr Iy hinh anh tu6i mau ndo khong
dung thudc doi quang tir ASL

Chup va xir Iy hinh anh hinh khéi 3D dang
hudng d6 phan giai cao v6i T1, T2, T2 FLAIR

Phin mém tu déng giam nhiéu do bénh nhan
chuyén dong khi thu hinh. Phan mém phai c6
chtrc niang giam nhidu tdi thiéu véi T2, T1, PD,
T2 FLAIR va DWI

2.2.

Chup va xir ly hinh anh khao sat ung buéu

Chyp va xt Iy hinh anh hinh khuéch tan va
nhiéu gia tri yéu t6 khuéch tan (b-value), phu
hop cho tinh toén 4p luc khuéch tan

Chup va xur Iy hinh anh cong huong tur ngam
thuoc da thi danh gia bat thudc cua khoi u/ ton
thuong

Chup va xir Iy hinh anh khuéch tan toan than dé
danh gid di can toan than

Chuyp va xir Iy hinh anh hinh khoi 3D dang
hudng d6 phan giai cao toi thieu véi T1, T2, T2
FLAIR

2.3.

Chup va xir ly hinh anh cgng hwéng tir mach
mau

K§ thut 2D va 3D TOF (time of flight MRA).

K¥ thuat 2D va 3D Phase contrast MRA

K¥ thuat ,chup mach mau 2D VE‘I‘ 3D khong
dung thuoc do6i quang tir, bao gom ca dong
mach than va mach chi




K¥ thuat chup mach méu véi chat 4i tur -
contrast enhanced MRA (ceMRA)

Chup mach mau ngoai vi — Peripheral MRA

Chup mach mau viung bung v6i c6 va khong
nhin tho, dong bd theo nhip ho hap ctia bénh
nhan (free breathing, respiratory gated)

Céc tinh nang hau xu ly va phan tich mach
mau:

Hién thi mach mau theo hinh chiéu cuong do
to1 da (MIP) theo tat ca cac mat phang quét
khac nhau

Ghép hinh anh thu dugc dé hién thi mach mau
ngoai vi, toan than trén mot hinh anh

2.4.

Chup va xir ly hinh dnh cdng huwéng tir tim

K§ thuat Chup va xtr Iy hinh 4nh cong hudng
tr mau t61 cho tao hinh budng tim va co tim, co
kém chirc ning x6a md

Tao hinh chuyén dong thanh va van tim

Chup va xir Iy hinh anh véi dong bo tin hiéu
dién tim

Danh gia van dong co tim

2.5.

Chup va xir Iy hinh anh cong hwéng tir 6
bung, khung chiu

Tao anh thuan pha/nghich pha trong mét lan
nin thd cho hinh anh dg phan giai cao va chinh
xac

DBon xung Spin Echo nhanh tao hinh 6 bung va
tuyén tuy

K¥ thuat chup x6a mo

Chup va xir 1 hinh anh 3D tuyén tuy, dudng
mat (MRCP) v4i dong b theo nhip thd

Chup va xtt Iy hinh anh ddng hoc gan, duong
mat tuy, voi k¥ thuat 2D va 3D

Thu anh tac thi cua toan bd kham gan c¢6 do
phan giai cao, da thi theo the tich trong 1 lan
nin thd




K thuat tao hinh md, nude, thuan pha, nghich
pha riéng biét trong 1 1an thu hinh

Thu hinh thoi gian thuc loai bo nhidu chuyén
dong, cho tao hinh dudng ti€u hoa

Phan mém ty dong loai bo cac nhiéu do bénh
nhan chuyén dong khi thu hinh.

2.6.

Chup va xir Iy hinh anh chan thwong chinh
hinh, cgt song

Chup va xur Iy hinh anh cong huéng tir voi thoi
gian phuc hoi ddo ngan

Chup va xir Iy hinh anh dam r0i than kinh canh
tay va hién thi 3D

Chup va xur Iy hinh anh cong huong tir x6a mg,
phan mém cho phép chup hinh tdich m& nude

Phan mém tur dong loai bo cac nhiéu g dung
cho chup chan thuong chinh hinh

2.7.

Chup va xir ly hinh anh nhi khoa

Tao hinh song song cho thoi gian chup nhanh

Chyp va XU l}'{ hinh anh mach mau khong su
dung thuoc do6i quang tur

2.8.

Phan mém Chup va xir Iy hinh énh twéi mau
nio co thuoc

Dinh luong luu luong mau ndo CBV, CBF,
thoi gian thude dat dinh MTT, TTP

2.9.

Phan mém Chup va xir Iy hinh énh twéi mau
nio khong thuoc ASL c¢6 dinh lugng

Dinh lugng luu lugng mau ndo CBF

2.10.

Phin mém danh gia nhiém mé trong gan va
lang dong sat & gan, co tim

Dinh lugng duoc luong md trong gan, lugng
lang dong sat & gan, co tim

2.11.

Phan mém dinh lwong sun khép

Tao ban dd mau T2

2.12.

Phan mém Chup va xir Iy hinh dnh khuéch
tan khu trd cho trwomg nhin nhé véi do
phén gidi cao




C6 kha nang giam nhicu/ xdo anh

2.13.

Phan mém chup nhanh véi ki thuit ldy dir
liéu rai rac (compressed sensing)

Tang toc thu hinh 3D

Két hop thu hinh song song

2.14.

Phan mém hd trg giam thoi gian thu hinh
khoi truwdng nhin nhé, gidm xdo dnh. Twong
thich voi x6a mé

Céc Ki thut tao hinh va thong so chup toi
thiéu gom:

Co cong nghé di€u bién chuoi xung chup gidm
tiéng On to1 thi€u ap dung dugc voi cac chudi
xung co ban

3.1.

Xung hdi 4m Spin Echo (SE)

Thoi gian phyc héi (TR) t6i thiéu (ma tran
256): < 10ms

Thoi gian hoi 4m (TE) ti thiéu (ma tran 256):
<3,5ms

3.2.

Xung héi Am Gradient Echo (GRE)

Céc thong sé xung 2D Fast Gradient Echo:

Thoi gian phuc hoi (TR) t6i thiéu (ma tran
256): < 1,5ms

Thoi gian hoi 4m (TE) t6i thiéu (ma tran 256):
<0,5ms

Céc thong s6 xung 3D Fast Gradient Echo:

Thoi gian phuc hdi (TR) tdi thiéu (ma tran
256): < 1,2ms

Thoi gian hoi am (TE) t6i thiéu (ma trdn 256):
<0,5ms

3.3.

Tao hinh héi Am da dién (Echo Planar
Imaging — EPI)

Thoi gian phuc hoi (TR) t6i thiéu (ma tran
256): < 5ms

Thoi gian hoi 4m (TE) t6i thiéu (ma trdn 256):
<1,6ms




Tao hinh khuéch tan — Diffusion Imaging

Hudng khuéch tan tdi da >300

Gia trj b ti da: > 10000 gidy/mm?2

3.4.

Cac thong s6 do phan giai

Trudng chup tbi da (max FOV): > 450mm

Truong chyp t6i thiéu (min FOV): < 10mm

D0 phan giai dat ma tran: tir <64 t61 >1024

Do day lat cit mong nhat 2D: < 0,5mm

Do day lat cat moéng nhat 3D: < 0,05mm

Phu kién

4.1.

Bom tiém thudc (d6i quang tir) tw dong

Bom tiém thudc tir déng: twong thich tir
truong, két nd1 voi h¢ thong cong hudng tir

C6 man hinh diéu khién va theo ddi cac thong
sO cai dat

Cai dat bang cac phim nhan hay cam ung

G161 han an toan ap luc: >200 psi

C6 thé cai dat tién trinh cho may bom

4.2,

Bo lwu dién va on ap theo ché dd Online
(UPS Online)

Loai 03 pha

Dién ap ngd vao: 350 — 400 VAC 50Hz

Dién ap ngod ra: 380 VAC 50Hz

Cong suat: > 80 KVA

Thoi gian on dinh ngudn dién khi mat dién
luoi: > 8 phut

C6 canh bao khi str dung nguon dién tir UPS
bang dén, am thanh

4.3.

H¢ thong 1am lanh cho khoi tir

Tuong thich vo1i hé thong, dii cong suat lam
lanh cho hé thong hoat dong




4.4,

Long chan song RF (bao gom cira s6 quan
sat va cira ra vao)

4.5.

H¢ thong dicu hoa khong khi cho phong dat
may, phong di¢u khién, phong thiét bi:

a. Diéu hoa phong dat khoi tir va phong thiét
bi: 01 bd

- Cong suit: >90.000 BTU

- Loai 1 chiéu

b. Diéu hoa cho phong diéu khién: 01 bo

- Cong suat: >24.000 BTU

- Loai 2 chiéu

YEU CAU KHAC

Dia diém giao hg‘lng: Bénh vién HNDK tinh
Nghé An2 Km s0 5, dai 10 Lé-nin, xa Nghi Phu,
thanh pho Vinh, tinh Nghé An

Thoi gian bao hanh: > 12 thang.

Huéng dan cho ngudi van hanh vé str dung va
bao tri thanh thao tai Bénh vién

Cam két cung cép dich vu bao tri, sua chira,
thay thé linh kién trong vong t6i thiéu 10 nam

Cam két trang thiét bi da dugc ké khai gia theo
nghi dinh 98/2021/ND-CP; Gi4 chao gia khong
cao hon giéa ké khai

Cam két cong khai gia theo dung c4u hinh, yéu
cau k¥ thuat.

Thoi han mudn nhét phai cong khai gia theo
cac yéu cau trén: Trudc thoi diém nop HSDT.,
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