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Phan 2. YEU CAU VE KY THUAT
Chwong V. YEU CAU VE KY THUAT

Muc 1. Gi6i thiéu chung vé dw an

1.1. Gidi thiéu chung vé duw dn/dw todn mua sim, géi thiau

- Tén goi thau: Goi thau 4: Cung céap va lap dat thiét bi.

- Tén dy an/dy toan mua sam: Pau tu, nang cap ha ting mang, phong may
tinh chuyén doi s6 cia Truong Pai hoc thuong mai giai doan 2025-2030

- Pia diém thyc hién: Truong Pai hoc Thuong mai, S6 79, Phé Ho6 Tung
Mau, Phuong Tur Liém, TP Ha N6i, Viét Nam

- Thoi gian thyc hién goi thau: 120 ngay

* Muc tiéu chung:

Dy 4n dau tu nham ting cuong ning lyc cho hé théng mang dam bao két
ndi 6n dinh, nhanh chong va lién tuc cho cac hoat dong cua nha truong, hoat
ddng hoc tap cua sinh vién 6n dinh; Gtng dung cic phan mém chuyén nganh cho
cac can bo sir dung dé nang cao ning lyc 1am viée, ting cudng tinh chat chuyén
mon hoa vé k¥ thuat, giup can bo, vién chuc ting budc tiép cin cic cong nghé
méi mot cach thiét thuc. Viéc tng dung va ning cip cac thiét bi cong nghé
thong tin gitip cong tac quan 1y diéu hanh dugc hiéu qua va t6i uu hon, 1am co
s& dé trién khai hiéu qua céc nhiém vu, giai phap vé chuyén doi sé.

* Muc tiéu cu thé:

Pau tu ha tﬁng truc mang, tu mang, cac thiét bi dau cudi va d@)ng bd cap
quang, cap Cat6. Giam tinh trang kéo cap qua nhiéu ching va st dung nhiéu
thiét bi trung gian (switch 100Mbps) lam suy giam téc do va su 6n dinh.

Thay thé cac thiét bj mang tong va trung gian cii toc do thip (chi
100Mbps), hoat dong khong 6n dinh. Tang hiéu ning toan hé thong dong bod
duong truyén Internet toc do cao.

Nang cép, thay thé cac thiét bi cil tai cac toanha T, [, H dé tang tdc do va
kha nang chiu tai.

Nang cap hé thong dé phuc vu nhu cau st dung wifi phuc vu hoc tap, giang
day tai cac gidng duong, phong hoc, dac biét tai nha P, V, G, CD.

Nang cp va dau tu bo sung dé dap tng nhu cau va nguyén vong cia ngudi
hoc can str dung wifi dé phuc vu hoc tip va nghién ctru tai giang duong

Nang cép thiét bi mdy tinh dé dap Gmg nhu cau dao tao cia Trudng trong
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giai doan hién nay ciing nhu giai doan tiép theo dugc dé cap tai Quyét dinh sb
1363/QDb-DHTM ngay 29/4/2025 ctua Hiéu truong Truong Dai hoc Thuong mai
ban hanh “Ké hoach phat trién hoat dong dao tao dai hoc chinh quy ctia Truong
Pai hoc Thuong mai giai doan 2025-2030".

* Quy mo:

Do6i voi hang muc CNTT, nim 2026 thuc hién dau tu, nang cip ha tang
mang, phong may tinh (Phong PC) dap tmg chuyén d6i sd ciia Truong Dai hoc
Thuong Mai. Ttr ndm 2027 tinh todn phuong 4n mé rdng, dau tu tuy theo diéu
kién thuc té,

Cén ctr phan tich va danh gia hién trang, sy can thiét dau tu, muc tiéu dau
tu du 4n dugc xac dinh bao gdm cac hang muc dau tu, ning cip trong nam 2026,
nhu sau:

- Mua sim thiét bi k¥ thuat mang ndi by, mang Wifi, may tinh déng bo.

- Tang cuong co so vat chét phuc vu cac hoat dong hoc tap, nghién ctru cua
sinh vién, can bd gido vién nha trudong.

Du 4n dugc trién khai tai Truong Pai hoc Thuong Mai, bao gém:

(1). Hé thong Wifi nha P

(2) Hé thong Wifi nha C, D

(3) Hé thong Wifi nha V

(4) Hé thong Wifi nha G

(5) Hé thong Wifi nha H, S

(6) Phong PC (nha G)

(7) Thiét bi, linh kién duw phong.

Muc 2. Yéu ciu k¥ thuit ddi véi hang héa, thiét bi:

1. Yéu ciu chung

- Tat ca cac vat tu thiét bi st dung trong hé thong phai dong bd va cing
chuan boi do hé thdng duoc ciu thanh tir nhiéu thanh phan, mdi yéu té déu anh
huong dén hiéu ning va chat luong chung ctia ca hé thong.

- Hang hoa vat tu, thiét bi, ha tang k¥ thuat duoc cung cip dam bao méi
100% chua qua s dung, san xudt tir nim 2025 tr¢ lai day, phai c6 vin ban
chimg minh tinh hop 1& vé k¥ thuét, chat luong, ngudn gbc xuit xr rd rang
(trong nudc, nude ngoai), nudc san xuat.

- Phan do tao, tdp hudn va chuyén giao céng nghé cho cac hé thong duoc
dau tu can duoc thuc hién trong qua trinh trién khai lap dat, nham hd tro d6i ngii
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can bd van hanh tiép nhan va lam chi cong nghé dé trién khai nhanh chong.

- Hang héa duoc giao phai kém theo ddy du bd chimg tir nhu: Ching chi
xuat xr ngudn gdc hang hoa do nudc san xuat cung cap (d6i v6i hang hoa nhap
khau); ban kiém dinh chét lugng hang héa do nha san xuat cung cap (d6i véi
thiét bi san xuat trong nudc); catalogue hang héa; sach hudng din sir dung,
Gidy/phiéu bao hanh, Giy chimg nhan bao hiém, License phan mém (néu co).

- Pap ung tiéu chuan ky thuat vé tmg dung cong nghé thong tin trong co
quan nha nudc dugc cong bd tai Thong tu sé 39/2017/TT-BTTTT ngay
15/12/2017 ctia Bo truong Bo Thong tin va Truyén thong;

- Tiéu chuan TCVN 11930:2017 vé& tiéu chuin quéc gia vé cong nghé
thong tin-Céc k¥ thuat an toan, yéu cdu co ban vé an toan hé thong tin theo cap
do.

2. Tiéu chuan k§y thuat ti thiéu ddi voi tirng thiét bi

2.1. Yéu ciu ky thuit ciia thiét bi Router (Bao gdm 2 Transceiver 10G

Multi mode):

S]T Tén thong sd Thong s6 k¥ thuat
| | Thong  tin Kién trac CPU ARM 64bit
chung Kich thudc Rackmount 1U
~ AL73400 (Amazon Annapurna
Ma CPU Labs Alpine v3)
5 Bo xir ly | SO lugng 161 16 161
(CPU) Tan s6 danh dinh 2000 MHz (2 GHz)
Tang tdoc phan cung Cé
[Psec
Dung luong RAM > 16 GB (DDR4)
3 | B6 nhé B6 nhéo luu trir > 128 MB
(Storage)
Loai b0 nh¢ Iuu trix NAND
3 > 13 cong 10/100/1000 Mbps
Cong Ethernet Gigabit Ethernet
2 > 4 cong SFP+ (hd tro toc do 10
Cong quang Gbps)
Cong  két Chip chuyén mach
6 (Switch Chip) ““% | Marvell 98DX3255
Cong giao tiép ndi tiép | > 1 cong RI45
2 > 1 khe cam M.2 PCle (hd trg SSD
Khe cam M.2 lén dén 8TB)
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S diu vao AC > 2 (Ngudn du phong kép - Dual-
A ain redundant PSU)
> | Newondien Iy gien 4p AC da
at dieh ap %1100 - 240 v AC
vao
Hé thong lam mat > 4 quat (Cooling Fans)

Yéu ciu thong sé ky thuit chi tiét ciia thiét bi Transceiver 10G Multi
mode cho thiét bi Router:

STT Tén thong sb Théng s6 k§ thuat
1 | Toc do truyén >1G/ 10G
2 | Form factor SFP+
3 | Loai dau ndi Duplex LC
4 | Loai cap MMF
5 | Khoang cach truyén >300m
6 | Budc song 850nm
7 | Cong suét phat toi da —1 dBm
8 | Cong suat phat tdi thiéu —7.3 dBm
9 | Receive sensitivity -9.9 dBm
10 | Cong suét thu tdi thiéu ~1 dBm
11 | Nhiét d6 hoat dong -40°C dén +70°C

2.2. Yéu ciu ky thuit cia thiét bi Core Switch (Bao gom 27
Transceiver 10G Multi mode, 15 Transceiver 10G Single mode):

STT Tén thong so Théng s6 ky thuit

>96 x 10G SFP+

|| Céng giao tiép H{ tro 1én dén > 288 cong 10GE trén thé
10GE mat do cao, cong 40GE va 100GE, dat
tdc d6 cao

2 | Dung luong chuyén mach | Hb tro tdi da > 9.6 Tbps

3 | Toc @6 forward goi tin > 7200 Mpps

4 |S6lugng VLANstéida |>4K

5 | Jumbo Frame > 9K

6 | Switch fabric module > 2 (tich hop véi module Supervisor)
HO trg MAC Vlan, Vlan dya trén céng, Vlan
dua trén giao thtrc, Vlan dua trén mang con

7 | Chuyén mach IP

HOb trg STP, RSTP va MSTP

Hb trg LLDP/LLDP-MED
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H6 trg QinQ co ban, QinQ linh hoat

Ho tro ERPS (G.8032)

Ho tro IEEE 802.1Q (hd trg 4K VLAN)

Dich vu IP

HOo trg DHCP Server

H6 tro DHCP Snooping

Dinh tuyén

Ho tro RIP, RIPng, OSPFv2, OSPFv3, BGP,
BGP4+, IPv4/IPv6 IS-IS

HO trg IPv4 va IPv6 VRF, PBR

10

Multicast

Ho tro IGMP v1/v2/v3 va IGMP proxy

Ho trg PIM-DM, PIM-SM, PIM-SSM

HOb trg PIM-SSM cho IPv4 va IPv6

HO trg MLD v1/v2

H tro MLD snooping

11

Stacking

Hb tro xép chong thiét bi

12

ACL va QoS

HO trg Standard IP ACLs, Extende IP ACLs,
Extended MAC ACLs

HOb trg ACL redirection

Quan 1y tic nghén: SP, WRR, DRR, WFQ,
SP+WRR, SP+DRR va SP+WFQ

Phan loai luu lugng dua trén mic do uu tién
802.1p, muc do uu tién DSCP va muc do uu
tién IP

HO tro Port traffic rate limiting

13

Bao mat

Hb trg RADIUS va TACACS+

HO tro SSHv1 va SSHv2

Ho tro Port Security

H6 tro Chinh sach bao vé CPU va Chinh
sach bdo vé€ nén tdng mang

14

D0 tin cay

HOb trg IPv4 VRRP v2/v3 and IPv6 VRRP

Ho tro BFD, BFD for
VRRP/OSPF/BGP4/ISIS/ISISv6/static
routing

H§ trg Hot swapping of components

H6 tro Hot patch and online installation of
patches

15

NMS

HOb trg SPAN, RSPAN

HOb trg NTP, SNTP

HO tro sFlow

H6 tro RMON (1, 2, 3, 9)

Hb trg NETCONF

HO trg SNMPv1, v2, v3

Hb trg CWMP

Hb trg Cloud va mang tu td chirc
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Hb tro Console/AUX
Modem/Telnet/SSH2.0 CLI configuration

16

Nhiét do hoat dong

0°C dén 50°C (32°F dén 122°F)

17

Do am hoat dong

10% to 90% RH

18

Bao hanh

Bao hanh tai chd (onsite): > 03 nim

19

Quan tri qua Cloud (web
& APP)

HO tro quan 1y qua tap trung va lién mach
qua Cloud:

- Cloud web

- Cloud APP

- Giao dién Cloud hd trg 10+ ngodn ngir

- Cloud hd tro tinh ning cdu hinh mang tu
dong (auto-configured network)

- Cloud hd trg céc tinh niang Al nhu chuyén
vung Al (Al Roaming), ban dd nhiét Al (Al
Heatmap), chuan doan AI (Al diagnostics)

- Cloud hd trg cac tinh ning AR nhu AR
Roaming test, AR HUD

- Cloud hd tro quan 1y khong giéi han sb
lugng thiét bi

Yéu ciu thong so k§ thuit chi tiét ciia 02 thiét bi Module chuyén mach
48 cong SFP+ cho thiét bi Core switch chinh:

STT Tén thong so Thong s6 ky thuat

Quad-core, moi 161 ¢6 toc do xung nhip >

1 |CPU 1.5G

2 | BOOTROM > 16MB

3 | Flash Memory > 8GB

4 | SDRAM DDR4 >2GB

5 | Port type > 48 SFP + port
1000BASE-SX (850nm) Multi-mode optical
fiber
1000BASE-LX (1310nm) Single-mode
optical fiber
1000BASE-LH (1310nm)  Single-mode
optical fiber

6 | Transmission Medium IOQOBASE—ZX (1550nm)  Single-mode
optical fiber
1000BASE-SR (850nm) Multi-mode optical
fiber
1000BASE-LR  (1310nm)  Single-mode
optical fiber
1000BASE-ER  (1550nm)  Single-mode
optical fiber
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1000BASE-ZR
optical fiber

(1550nm)  Single-mode

XG-SFP-AOCIM 1m SFP+ active optical
cable

XG-SFP-AOC3M 3m SFP+ active optical
cable

XG-SFP-AOC5M 5m SFP+ active optical
cable

7 | Hot Swapping Supported

8 | Power Consumption <160 W

9 | Operating Temperature 0°C~50°C

10 | Bao hanh Béo hanh tai chd (onsite): > 03 nim

11

Quan tri qua Cloud (web
& APP)

HO tro quan 1y qua tip trung va lién mach
qua Cloud:

- Cloud web

- Cloud APP

- Giao dién Cloud hd trg 10+ ngon ngit

- Cloud hd tro tinh ning cdu hinh mang ty
dong (auto-configured network)

- Cloud hd trg cac tinh nang Al nhu chuyén
ving Al (Al Roaming), ban d6 nhiét AI (Al
Heatmap), chuan doan AI (Al diagnostics)

- Cloud hd trg cic tinh ning AR nhu AR
Roaming test, AR HUD

- Cloud hd tro quan 1y khong gi6i han sd
luong thiét bi

Yéu ciu thong sé k¥ thuit chi tiét ciia 02 thiét bi Module quén 1y cho

thiét bi Core switch chinh:
STT Tén thong sb Théng s6 k§ thuat
1 CPU ?lsléd-core, moi 161 ¢6 toc d0 xung nhip >
2 BOOTROM > 16MB
3 Flash Memory > 8GB
4 SDRAM DDR4 > 4GB
> 1 Port Console RJ45
5 External Port > 1 Port MGMT RJ45
>2 USB 2.0 ports
6 Hot Swapping Supported
7 Power Consumption <50 W
8 | Management Redundancy | Supported
9 Operating Temperature | 0 °C ~ 50 °C
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10 Storage Temperature -40 °C~ 70 °C
11 Operating Humidity 10%-90% RH (non- condensing)
12 MTBF 216,000 hours
13 Bao hanh Bao hanh tai chd (onsite): > 03 nim
Hb trg quan 1y qua tdp trung va lién mach
qua Cloud:
- Cloud web
- Cloud APP
- Giao dién Cloud hd trg 10+ ngdn ngit
- Cloud hd tro tinh ning ciu hinh mang tu
14 Quan tri qua Cloud (web | dong (auto-configured network)

& APP)

- Cloud hd tro cic tinh ning Al nhu chuyén
ving Al (Al Roaming), ban d6 nhiét Al (Al
Heatmap), chuan doan AI (Al diagnostics)

- Cloud hd tr¢ cac tinh ning AR nhu AR
Roaming test, AR HUD

- Cloud hd trg quan 1y khéng gi6i han sb
luong thiét bi

Yéu ciu thong s6 ky thuit chi tiét ciia thiét bi Transceiver 10G Multi

mode:
STT Tén thong so Thong s6 k¥ thuit

1 | Data rate > 10 Gbps

2 | Form factor SFP+

3 | Connector type Duplex LC

4 | Cable type MMF

5 | Distance >300 m

6 | Power consumption <1.5W

7 | Wavelength 850nm

Max. Transmit Power
8 (AVG) —1 dBm
Min. Transmit Power
9 (AVG) —7.3 dBm
Yéu ciu thong so ky thuit chi tiét cia thiét bi Transceiver 10G Single

mode:
STT Tén thong sé Thong s6 k¥ thuat

1 | Téc do truyén > 10 Gbps

2 | Form factor SFP+

3 | Loai dau nbi Duplex LC

4 | Loai cap SMF

5 | Khoéng céch truyén > 10Km

6 | Tiéu thu dién <1.5W
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7 | Budc song 1310nm
Cong suat phat toi da

8 (AVG) 0.5 dBm
Cong suét phat téi thiéu

9 (AVG) —8.2 dBm

2.3 Yéu cau thong so ky thuit chi tiét ciia thiét bj chuyén mach phén
phoi Distribute Switch (Bao gom 6 Transceiver 10G Single mode) nha P:

2.3.1 Yéu ciu chung ciia thiét bi Distribute Switch

STT Tén thong so Thong s6 k§ thuat

20 cong 1G/10G SFP+
> 4  cong  10G25G  SFP28
> 2 cong 40G

VIV

1 | Cong giao tiép cb dinh

Dung luong chuyén mach | > 760 Gbps

Tbc do forward goi tin > 570 Mpps

Kich thuéc bang dia chi
MAC > 32K

S6 lugng VLANs thi da | >4K

A\ [N EENEIYSEE )

Jumbo Frame Max > 9k bytes

Ho tro Voice VLAN

HO trg basic QinQ

Ho6 trg STP, MSTP, RSTP

7 | Ethernet Switching Ho trog ERPS (G.8032)

H6 tro LLDP/LLDP-MED

Ho trg IEEE 802.3ad Link Aggregation
Control Protocol (LACP)

HO6 trg DHCP Server
Hb trg DHCP Snooping

8 IP Service

Hb trg RIP, RIPng, OSPFv2, OSPFv3,
9 | IP Routing BGP4, BGP4+, IS-1Sv4, IS-ISv6
HO trg IPv4 va IPv6 VRF, PBR

Ho6 trg IGMP v1/v2/v3

HO tro PIM-DM, PIM-SM, PIM-SSM
10 | Multicast HO6 trg PIM-SMv6 and PIM-SSM v6
HO6 tro MLD v1/v2

HO trg MSDP

11 | Stacking H5b trg gop chong thiét bi

HO tro Standard IP ACLs, Extende IP
ACLs, Extended MAC ACLs

HO trg ACL redirection

Ho tro Port traffic rate limiting

12 ACL va QoS
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Ho trg 802.1p/DSCP/phéan loai luu luong
ToS véi 8 hang dogi wu tién trén 1 giao dién

Ho6 tro quan 1y nghén: RR, SP, WRR,
DRR, WFQ, SP+WRR, SP+DRR va
SP+WFQ

HO6 trg RADIUS va TACACS+

HO trg Port-based and MAC-based 802.1x
authentication

13 | Security Ho tro SSHv1, SSHv2
Ho tro Port Isolation va Port Security
HO trg Chinh sach bao vé CPU va Chinh
sich bao vé nén tang mang
HO trg IPv4 VRRP v2/v3 and IPv6 VRRP
HO trg BFD

14 | Do tin cay Hé trg Hot swapping of power modules
and cables
3-level fan speed adjustment
Fan fault alarm
HO{ trg SPAN, RSPAN, ERSPAN
HO trg NTP, SNTP
HO trg sFlow
H6 tro RMON (1, 2, 3, 9)

15 NMS and Maintenance H(f) tro NETCONF
Ho trg CWMP (TR-069) standard protocol
- H6 trg quan 1y qua Cloud va co ché mang
tu tO chuc
HO trg SNMPv1, v2, v3

16 | Nhi¢t d0 hoat dong 0°C ~ 50 °C

17 | D6 4m hoat dong 10% to 90% RH

X . Power ort: 6 kV/6 kV

18 | Chong st Telecom porr‘z: 10 kV (IMGMT port: 4 kV)

19 | Bdo hanh Bao hanh tai chd (onsite): > 03 nim
HO tro quan 1y qua tap trung va lién mach
qua Cloud:
- Cloud web
- Cloud APP N

L - Giao dién Cloud ho trg 10+ ngon ngir
20 Quan tri qua Cloud (web | _ Cloud hd tro tinh ning ciu h%nh rr%ang tur

& APP)

dong (auto-configured network)

- Cloud hd trg cac tinh ning Al nhu chuyén
viung Al (AI Roaming), ban dd nhiét Al
(Al Heatmap), chuan doan Al (Al
diagnostics)
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- Cloud hd trg céc tinh ning AR nhu AR
Roaming test, AR HUD

- Cloud hd trg quan 1y khong gii han sb
luong thiét bi

Single mode

2.3.2 Yéu ciu thong sé ky thuit chi tiét ciia thiét bi Transceiver 10G

STT Tén thong so Thong s6 k§ thuat
1 | Toc do truyén > 10 Gbps
2 | Form factor SFP+
3 | Loai dau noi Duplex LC
4 | Loai cap ‘ SMF
5 | Khoang cach truyén > 10Km
6 | Tiéu thu dién <1.5W
7 | Budc song 1310nm

Cong suat phat toi da
8 (AVG) 0.5 dBm
9 Cong suat phat toi thiéu 29 dBm

(AVQG)

2.4. Yéu ciu k¥ thuat cia

Transceiver 10G Single mode):

thiét bi Access Switch POE (Bao gom 1

STT

Tén thong s6

Thong so k¥ thuat

—

Cong giao tiép cb dinh

> 24 x
supporting
>4 x 1GE/10GE SFP+ ports

10/100/1000BASE-T  ports,
PoE/PoE+

2 | Cong quan ly > 1 x RJ45 console port

3 |USB > 1 x USB 2.0 port

4 | Dung lugng chuyén mach | > 128 Gbps

5 | Téc do forward goi tin > 95 Mpps
Kich thuéc bang dia chi

6 MAC > 16 000

7 | RAM >1GB

8 | Flash Memory >512 MB

9 |S6lugng VLANstéi da | >4K

10 | Jumbo Frame > 9k

1 fan module / power|> 1 x fixed fan module / > 1 x fixed power
module module

12 | Quy dinh vé an toan IEC 62368-1
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EN 300386, EN 55032 Class A, EN 55035,
EN IEC 61000-3-2, EN 61000-3-3, EN

13 | Quy dinh vé EMC 61000-4-2, EN 61000-4-3, EN 61000-4-4,
EN 61000-4-5, EN 61000-4-6, EN 61000-4-
11
EN 300386, EN 55032 Class A, EN 55035,
EN IEC 61000-3-2, EN 61000-3-3, EN
14 | Chuén giao tiép 61000-4-2, EN 61000-4-3, EN 61000-4-4,
EN 61000-4-5, EN 61000-4-6, EN 61000-4-
11
15 | RoHS HO tro
H6 trg Voice VLAN
H6 tro QinQ, Selective QinQ
HO6 trg STP, MSTP, RSTP
16 | Chuyén mach Hb trg ERPS (G.8032)
H6 trg LLDP/LLDP-MED
H6 trg IEEE 802.3ad Link Aggregation
Control Protocol (LACP)
) Ho tro DHCP Server , DHCP rela
17| Dichvu P Hb trg DHCP Snooping :
) X HO trg RIP, RIPng, OSPFv2, OSPFv3
18 | Dinh tuyén H3 tro IPv4 va IPv6 VRF, PBR
HO trg IGMP v1/v2/v3
Hd tro PIM-DM, PIM-SM, PIM-SSM
19 | Multicast HO trg PIM-SMv6 and PIM-SSM v6
HO trg MLD v1/v2
Hb trg MSDP
20 | Stacking Hb tro gop chong thiét bi
HO tro Standard IP ACLs, Extended IP
ACLs, Extended MAC ACLs
HOb trg ACL redirection
\ Ho trg Port traffic rate limiting
21 1 ACL va QoS Hb tro 802.1p/DSCP/phan loai luu luong
ToS véi 8 hang doi uu tién trén 1 giao dién
Ho tro quan 1y nghén: RR, SP, WRR, DRR,
WFQ, SP+WRR, SP+DRR va SP+WFQ
HO tro RADIUS va TACACS+
HO tro SSHv1, SSHv?2
22 | Bao mat HO tro Port Isolation va Port Security
HO trg Chinh sach bao vé CPU va Chinh
sach bao vé nén tang mang
23 | Do tin cay H§ trg IPv4 VRRP v2/v3 and IPv6 VRRP
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Hb trg BFD

Fan speed adjustment
Fan fault alarm

Dual-Boot Redundancy

24

NMS

HO tro SPAN, RSPAN

HO tro NTP, SNTP

HO tro sFlow

H6 tro RMON (1, 2, 3, 9)

H6 tro CWMP (TR-069)

Ho tro NETCONF

HO tro SNMPv1, v2, v3

25

h6 trg PoE

Maximum PoE: 370W

26

Quan Iy

CLI, Web management, Cloud, telnet

HO tro tinh ning mang tu to chirc

27

Nhiét do hoat dong

0°C~45°C

28

Do am hoat dong

10% to 90% RH

29

Chdng sét

Power port:
common mode
6 kV, differential
mode 8 kV
Communication

port: 10 kV

30

Bao hanh

Béo hanh tai chd (onsite): > 03 nim

31

Quan tri qua Cloud (web
& APP)

Hb trg quan 1y qua tap trung va lién mach
qua Cloud:

- Cloud web

- Cloud APP

- Giao dién Cloud ho tro 10+ ngdn ngit

- Cloud hd tro tinh ning cdu hinh mang ty
dong (auto-configured network)

- Cloud hd tro cac tinh ning Al nhu chuyén
ving Al (Al Roaming), ban d6 nhiét AI (Al
Heatmap), chuan doan Al (Al diagnostics)

- Cloud hd tro cac tinh ning AR nhu AR
Roaming test, AR HUD

- Cloud hd tro quan 1y khong gi6i han sd
lugng thiét bi

Yéu cau thong so ky thuit chi tiét ciia thiét bi Transceiver 10G Single

mode:
STT Tén thong so Thong s6 k§ thuat
1 | Téc d6 truyén > 10 Gbps
Form factor SFP+
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3 | Loai dau n6i Duplex LC

4 | Loai cap SMF

5 | Khoang cach truyén > 10Km

6 | Tiéu thuy dién <1.5W

7 | Budc song 1310nm
Cong suat phat toi da

8 (AVG) 0.5 dBm
Cong suat phat toi thiéu

9 (AVG) —8.2 dBm

2.5. Yéu cau Ky thuit cia thiét bi Wireless Controller (Bao gom 2
Transceiver 10G Multi mode, License mé rong 384 Wifi)

STT

Tén thong sd

Théong s6 ky thuit

Thong s ky thuat
phan cung

>08 cél}g GE combo (Cong 1 c6 thé dugce sir dung
nhu 1 cong quan ly).
>4 cong 10GE SFP+

>1x céng Console RJ45
> 2 x cong USB

C6 led trang thai

HO tro nit Reset

Tinh nang thiét bi

Hb tro quan 1y téi da> 1150 AP

HO tro co ché Controller 4o, ti da > 4

Thoi gian roaming ndi vung < 50ms

H tro MAC entry: > 130.000

HO trg VLAN > 4.000

H6 trg Routing: IPv4, IPv6

HG tro giao dién quan 1y qua Web va CLI

H6 tro quan Iy qua Public Cloud, hybrid Cloud

WLAN

H6 trg IEEE 802.11, 802.11b, 802.11a, 802.11g,
802.11d, 802.11h, 802.11w, 802.11k, 802.11v,
802.11r, 802.111, 802.11¢, 802.11n, 802.11ac, and
802.11ax

HO tro giao thirxt CAPWAP

H6 tro Roaming:
Intra-AC Layer 2 or Layer 3 roaming
Inter-AC Layer 2 or Layer 3 roaming

Intra-AC Layer 2 or Layer 3 roaming in local
forwarding mode

Inter-AC Layer 2 or Layer 3 roaming in local
forwarding mode

HO tro QoS:

HO trg User Isolation
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- HO tr¢ tinh ning tin cay:

+ Ao hoa AP Controller

+ Chuyén d6i du phong AP Controller

+ Du phong néng AP Controller

+ Cong nghé nhan dang thong minh tir xa

HO tro toi vu WLAN

HG tro quan Iy RF

HO trg xac thuc IPv4:

- Web authentication

- 802.1X authentication
- MAB authentication

HO tro xac thuc IPv6: web authentication

HO trg ma hoa:

- Multi-SSID mode

- SSID hiding

- IEEE 802.11i-compliant PSK authentication
- WPA and WPA2

- WPA3: WPA3-Personal (SAE), WPA3-
Enterprise (CCMP, 128-bit), and WPA3-Enterprise
(GCMP, 192-bit)

WEP (WEP/WEP128)

- TKIP

- CCMP

- Anti-ARP spoofing

Ho trg Chinh sach bao vé CPU va Chinh sach bao
v¢€ nén tdng mang

HG tro tinh ning WIDS

Dinh tuyén

HO tro Static routing, RIP va OSPF

Ban quyén phan
mém qudn tri Aps

Quan tri vinh vién cho tat ca céac thiét bi phat wifi
trong danh muc yéu cau

Béo hanh

Bao hanh tai chd (onsite): > 03 nim

Quan tri qua Cloud
(web & APP)

HO tro quan 1y qua tap trung va lién mach qua
Cloud:

- Cloud web

- Cloud APP

- Giao dién Cloud ho tro 10+ ngdn ngit

- Cloud hd tro tinh nang cu hinh mang ty dong
(auto-configured network)

- Cloud hd tr¢ cac tinh ning Al nhu chuyén ving
Al (Al Roaming), ban d6 nhiét Al (AI Heatmap),
chuan doan Al (AI diagnostics)

- Cloud ho trg cic tinh ning AR nhu AR Roaming
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test, AR I—}UD )
- Cloud ho6 trg quan ly khong gioi han s6 luong
thiét bi
Yéu céu thong s6 ki thuét chi tiét cia thiét bi Transceiver 10G Multi
mode:
STT Tén thong so Thong s6 ky thuit
1 | Data rate > 10 Gbps
2 | Form factor SFP+
3 | Connector type Duplex LC
4 | Cable type MMF
5 | Distance > 300 m
6 | Power consumption <1.5W
7 | Wavelength 850nm
Max. Transmit Power
8 (AVG) —1 dBm
Min. Transmit Power
9 (AVG) —7.3 dBm

2.6 Yéu cau ky thuit ciia cac thiét bi Access Point 16m, Access Point
nho, Access Point rit 16n, Access Point ngoai troi

STT

Thiét bj

Thong s6 k¥ thuit toi thiéu

Access Point 1on
(Indoor, cong suit
cao)

Chuan WiFi: IEEE 802.11ax (Wi-Fi 6), bing
tan kép 2.4GHz+5GHz. Téc d6 tong hop >
5.37Gbps.
Cong:
1 X 10/100/1000Base-T

1 x 100/ 1000/2500/5000Base-T
1 x 5GE combo SFP port, twong thich véi
modules 1GE and 2.5GE

S6 thiét bi dong thoi > 150 client/AP. Phu
song phu hop phong hoc 50-80 chd. Ho trg
802.11r/k/v (Fast Roaming). Thuong hiéu:
Ruijie RG-AP840 hoac tuong duong.

(A AVARAYS

Access Point nho
(Indoor, cong suit
trung binh)

Chuan WiFi: IEEE 802.11ac Wave 2 hoic
802.11ax, bing tan kép. Tdc d6 > 2.97Gbps.
Cong:

> 01 X 10/100/1000BASE-T
> 01 x 2.5GE SFP, tuong thich voi 1GE
module

S6 thiét bi dong thoi > 120 client/AP. Phu hop
phong nho, van phong, hanh lang hep. Thuong
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hiéu: Ruijie RG-AP820 hodc tuong duong.

Chuan WiFi: IEEE 802.11ax (Wi-Fi 6E), bang
tan ba 2.4GHz+5GHz+6GHz. Toc d6 >

Access Pointrat I6n [> 1 x  10/100/1000 BASE-T  port
3 (Hoi truwong, sanh |> 1 x 100/1000/2500/5000 BASE-T port
16n) > 1 x 5GE SFP/RJ45 combo, tuong thich véi
modules 1GE va 2.5GE

S6 thiét bi dong thoi > 300 client/AP. Phu hop
hoi truong >100 nguoi. Thuong hi¢u: Ruijie
RG-AP880 hoac tuong duong.

Chuin WiFi: 802.11ac/ax. Chtng nhin chéng
thoi tiét: IP67. Chiu nhiét: -40°C dén +60°C.
Téc d6 > 2.69Gbps.

Access Point ngoai | Cong:

troi > 1 X 10/100/1000BASE-T  port
> 1 x 1GE SFP port

Phu hgp san ngoai troi, mai hién, hanh lang
hd.

2.7 Yéu cau ky thuit ciia thiét bi UPS 1kVA; UPS 1.6 kVA; UPS 2kVA

STT | Thiét bi Thong s6 ky thuit toi thiéu

Cong sudt: 1kVA. Loai Online hodc Line-
Interactive. Thoi gian luu dién > 20 phut tai
50% tai. Cong ra > 6 6 IEC320-C13. Hién thi
LCD, canh bao pin yéu.

1 UPS 1kVA

Cong suit: 1.6kVA. Loai Online hodc Line-
Interactive. Thoi gian luu dién > 20 phut tai
50% tai. Cong ra > 6 6 IEC320-C13. Hién thi
LCD, canh bao pin yéu.

2 UPS 1.6 kVA

Cong sudt: 2kVA. Loai Online hodc Line-
Interactive. Thoi gian luu dién > 20 phut tai
50% tai. Cong ra > 6 6 IEC320-C13. Hién thi
LCD, canh bao pin yéu.

3 UPS 2kVA

2.8. Yéu ciu k¥ thudt ciia thiét bj Distribute Switch (Bao gdm 2 module
nguﬁn, 2 Transceiver 10G Single mode, 22 Transceiver 10G Multi mode);
Distribute Switch (Bao gdbm 2 module ngudn, 2 Transceiver 10G Single
mode, 7 Transceiver 10G Multi mode); Distribute Switch (Bao goém 2
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module ngudn, 2 Transceiver 10G Single mode, 18 Transceiver 10G Multi
mode) nha C,D, V, G:

2.8.1 Yéu ciu chung ciia thiét bi Distribute Switch 2 nguon

STT Tén thong so Thong s6 ky thuit
1 Céng cb dinh > 24 cong 10/100/1000BASE-T
) > 8 cong 1GE/10GE SFP+
2 Fan mr(r)l(ilclltelse/SPower 3 quat c¢b dinh / 2 khe ngudn c6 thé thay thé
1 X console
3 Cong quan 1y ¢b dinh 1 X MGMT
1 x USB3.0
1 x khe cim mé rong module (hd trg 4 x
4 Khe mo rong 1GE/10GE SFP+ va 2 x 40GE/100GE
QSFP28)
5 Tbc do chuyén goi > 512 Mpps
6 | Dung luong chuyén mach | > 688 Gbps
7 bia chi MAC > 64000
8 Bang ARP > 24000
9 | Pinh tuyén Unicast IPv4 | > 24000
10 Dinh tuyén Multicast > 4000
1Pv4
11 | Dinh tuyén Unicast IPv6 | > 14000
12 Dinh tuyén Multicast > 2000
IPv6
: In: 7000
13 ACL entries Out:1500
14 | SO luong thiétbi VSU | >4
15 CPU > Dual-core CPU, 1.2 GHz
Flash memory: > 4 GB
16 Storage SDRAM: > 1 GB
17 Jumbo frame > 9216 bytes
18 | S6 luong VLANS tdi da | > 4K
Ho tro Voice VLAN,Super VLAN, Private
VLAN,MAC VLAN, Port based VLAN,
Protocol based VLAN, IP-Subnet based
VLAN
o Ho trg GVRP
19 Ethernet Switching T tro Basic QinQ

Hb trg Flexible QinQ

HO6 trg STP, RSTP, and MSTP

Ho tro ERPS (G.8032)

H6 trg LLDP/LLDP-MED
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Hb trg LACP (IEEE 802.3ad)

20

IP Service

HO trg ARP

Ho trg DHCP client, DHCP relay, DHCPv6
client and DHCPv6 relay, and DHCP
server, DHCP snooping, DHCPv6 snooping

HO trg DNS

H6 tro Neighbor Discovery (ND) and ND
snooping

21

IP Routing

H) trg Static routing, RIP and RIPng

HO tro OSPFv2, OSPFv3, IS-ISv4, ISv4,
and IS-ISv6

HO trg BGP4 and BGP4+

HO tro IPv4 and IPv6 VRF, IPv4 and IPv6
PBR

22

Multicast

H6 tro IGMP v1/v2/v3, and IGMP proxy,
IGMP v1/v2/v3 snooping

H) trg PIM-DM, PIM-SM, and PIM-SSM

H6 tro MSDP ,MLD snooping v1/v2, PIM-
SMv6 and PIM-SSM v6

23

MPLS

HO trg MPLS L3VPN

24

ACL va QoS

H6 trg Standard IP ACLs, Extended IP
ACLs, Extended MAC ACLs
H6 trg Time-based ACLs,Expert-level
ACLs, ACL80, 1IPv6 ACL, ACL
redirection

H6 tro Congestion management: RR, SP,
WRR, DRR, WFQ, SP+WRR, SP+DRR,
and SP+WFQ

H) trg Congestion avoidance: tail drop,
RED, and WRED

H6 tro  802.1p/DSCP/ToS traffic
classification
Eight priority queues per port

25

Security

H) trg Multiple AAA modes

HO trg RADIUS and TACAS+

HO trg Port-based and MAC-based 802.1x
authentication

HO trg Web authentication

HO trg HTTPS

HO6 trg SSHv1, SSHv?2

H5b trg Global IP-MAC binding

H) trg Port isolation and port security

Hb trg IP source guard
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HO trg SAVI

H) tro Strict and loose RPF, uRPF ignoring
default routes

HO tro Chinh‘ sach bao vé CPU va Chinh
sdch bdo v€ nén tdng mang

Ho tro giao thirce REUP, RLDP, DLDP

H) trg IPv4 VRRP v2/v3 and IPv6 VRRP

HOb trg BFD

H6 tro Link tracing, fault notification, and

26 Reliability remote loopback based on 802.3ah (EFM)
Hé trg Hot swapping of power modules
and cables
H6 tro 3-level fan speed adjustment
Fan fault alarm
HO trg SPAN, RSPAN
Ho trg NTP and SNTP & FTP and TFTP
HO trg SNMP v1/v2/v3 va RMON (1, 2, 3,

: 9

27 NMS and Maintenance H3 tro NETCONF
hd trg CWMP (TR-069) standard protocol,
gRPC
Ho tro Cloud and SON
CLI, Web management, Cloud and app

28 Quan ly management
Console port RJ45,USB 3.0 port
< 60 W (khong bao gébm ciac mo-dun mo

29 | Tiéu thu cong suat tdi da | rong)
< 85 W (bao gdm cac md-dun mo rong)

30 MTBF > 1,051,000 gio

31 Hiéu suit tan nhiét Lu(‘?ng khf)’ng k?h.i tor trai sang phai va tu
trudc ra phia phai ,

37 Nhiét do hoat dong I(;Iélﬁe;ltl(?i,gl:t)loat dong: 0°C dén 45°C (32°F

33 D6 am hoat dong 10% dén 90% RH (khong ngung ty)

+ MGMT port: 4 kV
% . + Service ort: 10 kV

34 Chong set + Power port: corll)lmon mode 6 kV,
differential mode 6 kV

35 Bdo hanh Bao hanh tai chd (onsite): > 03 nim
HO tro quan 1y qua tap trung va lién mach

36 Quan tri qua Cloud (web | qua Cloud:

& APP) - Cloud web

- Cloud APP
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- Giao dién Cloud ho tro 10+ ngdn ngit

- Cloud hd tro tinh ning cdu hinh mang tu
dong (auto-configured network)

- Cloud hd trg cac tinh ning Al nhu chuyén
ving Al (AI Roaming), ban dd nhiét Al
(Al Heatmap), chuan doan Al (Al
diagnostics)

- Cloud hd tro céac tinh ning AR nhu AR
Roaming test, AR HUD

- Cloud hd trg quan 1y khong gii han sb
lugng thiét bi

2.8.2 Yéu ciu thong sé ky thuit chi tiét ciia thiét bi Transceiver 10G
Single mode:

STT Tén théng sb Théng s6 k§ thuat
1 | Téc @6 truyén > 10 Gbps
2 | Form factor SFP+
3 | Loai dau nbi Duplex LC
4 | Loai cap SMF
5 | Khoang céch truyén > 10Km
6 | Tiéu thu dién <1.5W
7 | Buoc séng ] 1310nm

Cong suat phat to1 da
8 (AVG) 0.5 dBm
9 Cong suét phat tdi thiéu 25 dBm

(AVG)

2.8.3 Yéu ciu thong sé k¥ thuit chi tiét ciia thiét bi Transceiver 10G

Multi mode
STT Tén thong so Théng s6 ky thuit
1 | Data rate > 10 Gbps
2 | Form factor SFP+
3 | Connector type Duplex LC
4 | Cable type MMF
5 | Distance >300 m
6 | Power consumption <1.5W
7 | Wavelength 850nm
Max. Transmit Power
8 (AVG) —1 dBm
Min. Transmit Power
9 (AVG) —7.3 dBm

2.9. Yéu cau k¥ thuit cia thiét bi Access Switch 24 cong (Bao gom 1
Transceiver 10G Multi mode)
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STT

Tén thong so

Thong s6 k¥ thuit

Cong giao tiép ¢ dinh

> 24 cong  10/100/1000BASE-T
> 04 cong 1GE/10GE SFP+

2 | Cong quan ly 01 cong quan Iy RJ45 Console
3 |USB 01 cong USB 2.0
4 fan ~module / power 01 mo-dun ngudn cd dinh
module
5 | Dung luong chuyén mach | Dung lugng chuyén mach: > 128Gbps
6 | Toc @6 forward goi tin Tbc dd chuyén tiép goi tin: > 95Mpps
7 ﬁg}: thude bang dia chi| 4 i se bang dia chi MAC: > 16,000
8 | S6 lugng VLANS t6i da S6 lugng VLAN: > 4K
9 | Jumbo Frame Hb tro khung Jumbo: > 9,216 bytes
H tro quy dinh vé EMC: EN 300386, EN
55032 Class A, EN 55035, EN IEC 61000-
10 | Quy dinh vé EMC 3-2, EN 61000-3-3, EN 61000-4-2, EN
61000-4-3, EN 61000-4-4, EN 61000-4-5,
EN 61000-4-6, EN 61000-4-11
11 | RoHS HO tro
HO trg Voice VLAN
12| Chuyén mach H<§ tro giao thiuc STP, MSTP, RSTP
: HO trg giao thic IEEE 802.3ad Link
Aggregation Control Protocol (LACP)
13 | Dich vy IP H6 trg DHCP server, DHCP relay, DHCP
snooping ’
) £ HO tro giao thuc dinh tuyén RIP, RIPng,
14| Dinh tuyén OSPFv2, OSPFv3
H{ trg giao thitc IGMPv1/v2/v3
H trg giao thuc PIM-DM, PIM-SM, PIM-
15 | Multicast SSM
Hb trg gdp chong thiét bi (VSU - Virtual
Switching Unit)
. H6 trg ACL va Qos: Standard TP ACLs,
16 | ACL va QoS Extended IP ACLs, Extended MAC ACLs
HO tro RADIUS va TACACS+
HJ tro giao thire SSHv1, SSHv2
17 | Bao mat Ho tro Port Isolation va Port Security
Hé trg chinh sich bao vé CPU (CPP) va
chinh sach bao vé nén ting mang (NFPP)
18 | D6 tin cay Hé tro giao thuc IPv4 VRRPv2/v3, IPv6
' ' VRRP
19 |NMS H6 tro giao thirt CWMP (TR-069)
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Hé tro giao thic SPAN, RSPAN, NTP,
SNTP, sFlow, RMON(1,2,3.9), NETCONF

Quan 1y thiét bi qua CLI, Web management,
Cloud

H6 tro tinh ning mang tu t6 chuc (SON -
Self Organizing Network)

20

Bao hanh

Béo hanh tai chd (onsite): > 03 nim

21

Quan tri qua Cloud (web
& APP)

Hb trg quan 1y qua tap trung va lién mach
qua Cloud:

- Cloud web

- Cloud APP

- Giao dién Cloud ho tro 10+ ngdn ngit

- Cloud hd tr¢ tinh ning cdu hinh mang tu
dong (auto-configured network)

- Cloud hd tro cac tinh ning Al nhu chuyén
ving Al (Al Roaming), ban d6 nhiét AI (Al
Heatmap), chuan doan Al (Al diagnostics)

- Cloud hd tro cac tinh ning AR nhu AR
Roaming test, AR HUD

- Cloud hd tro quan 1y khong gi6i han s
lugng thiét bi

Yéu ciu thong s6 ki thuét chi tiét cia thiét bi Transceiver 10G Multi

mode:
STT Tén thong so Thong s6 ky thuit
1 | Data rate > 10 Gbps
2 | Form factor SFP+
3 | Connector type Duplex LC
4 | Cable type MMF
5 | Distance > 300 m
6 | Power consumption <1.5W
7 | Wavelength 850nm
Max. Transmit Power
8 (AVG) —1 dBm
Min. Transmit Power
9 (AVG) —7.3 dBm

2.10 Yéu ciu Ky thuit ciia thiét bi Access Switch 48 cong (Bao gom 1
Transceiver 10G Multi mode)

STT Tén thong sd Thong so k¥ thuit
A g > 48  cong  10/100/1000BASE-T
I | Conggiaotiepcodinh |5, 5, 1GE/10GE SFP+
2 Cong quan ly 01 cong quan Iy RJ45 Console
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3 USB 01 cong USB 2.0
4 fan module / power 01 mo-dun ngudn cb dinh / 01 mo-dun quat
module cO dinh
5 | Dung luong chuyén mach | > 175Gbps
6 Tbc d forward goi tin | > 130Mpps
Kich thudc bang dia chi
7 MAC > 16,000
8 | S6luong VLANstoida |>4K
9 Jumbo Frame > 9,216 bytes
EN 300386, EN 55032 Class A, EN 55035,
EN IEC 61000-3-2, EN 61000-3-3, EN
10 Quy dinh vé EMC 61000-4-2, EN 61000-4-3, EN 61000-4-4,
EN 61000-4-5, EN 61000-4-6, EN 61000-
4-11
11 RoHS HO trg
Ho tro Voice VLAN
1 Chuyén mach H<§ tro giao thire STP, MSTP, RSTP
: HO tr¢g giao thac IEEE 802.3ad Link
Aggregation Control Protocol (LACP)
13 Dich vu IP Ho trg DHCP server, DHCP relay, DHCP
snooping ’
) X HO tro giao thic dinh tuyén RIP, RIPng,
14 Dinh tuyén OSPFv2. OSPFv3 ’ :
H) trg giao thirc IGMPv1/v2/v3
H6 tro giao thic PIM-DM, PIM-SM, PIM-
15 Multicast SSM
Ho trg gdp chong thiét bi (VSU - Virtual
Switching Unit)
. Ho tro ACL va Qos: Standard IP ACLs,
16 ACL va QoS Extended IP ACLS, Extended MAC ACLs
HO6 trg RADIUS va TACACS+
Hb trg giao thirc SSHv1, SSHv?2
17 Bao mat Ho tro Port Isolation va Port Security
H6 trg chinh sach bao vé CPU (CPP) va
chinh sach bao vé nén ting mang (NFPP)
18 D tin cdy Ho trg giao thuc IPv4 VRRPv2/v3, IPv6
' ' VRRP
Hb trg giao thirct CWMP (TR-069)
Ho tro giao thic SPAN, RSPAN, NTP,
19 NMS SNTP, sFlow, RMON(1,2,3,9), NETCONF

Quan ly thiét bj Web

management, Cloud

qua CLI,
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- Hb trg tinh ning mang tu t6 chuc (SON -
Self Organizing Network)

20 Bao hanh Bao hanh tai chd (onsite): > 03 nim

Hb tro quan 1y qua tap trung va lién mach
qua Cloud:

- Cloud web

- Cloud APP

- Giao dién Cloud ho tro 10+ ngdn ngit

- Cloud hd tro tinh ning ciu hinh mang tu
dong (auto-configured network)

- Cloud hd trg cac tinh ning Al nhu chuyén
ving Al (AI Roaming), ban dd nhiét Al
(Al Heatmap), chuan doan Al (Al
diagnostics)

- Cloud hd trg céc tinh ning AR nhu AR
Roaming test, AR HUD

- Cloud hd trg quan 1y khong gii han sb
lugng thiét bi

Quan tri qua Cloud (web

21 & APP)

Yéu ciu thong s6 ky thuit chi tiét ciia thiét bi Transceiver 10G Multi
mode:

STT Tén thong so Thong s6 k¥ thuit
1 | Data rate > 10 Gbps
2 | Form factor SFP+
3 | Connector type Duplex LC
4 | Cable type MMF
5 | Distance >300 m
6 | Power consumption <1.5W
7 | Wavelength 850nm
Max. Transmit Power

8 (AVG) —1 dBm
Min. Transmit Power

9 (AVG) —7.3 dBm

2.11 Yéu cau k¥ thuit cia thiét bi T rack 6U

STT | Thiét bi Thong s6 k¥ thuit toi thiéu

- Vat liéu ton

- Kich thude ti phai phu hgp véi kich thude
1 Ta rack 6U cta thiét bi ma nha thau chao dé lap trong tu

- Bao hanh tai chd (onsite): > 01 nim

- Cam két thiét bi dam bao 1ap dat phu hop voi
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cac thiét bi mang nhu ban vé& dinh kém

2.12 Yéu cau k¥ thuit ciia thiét bi May tinh (bao gom man hinh)

Yéu cau R
STT k§ thuat Ghi chu
1 |Kiéudang |SFF
~ . .+, | Co san Intel Core™ i5-13420H, 8C (4P + 4E) / 12T hoic
2 |Bovixuly
tuong duong, cao hon
3 | Chipset Intel® SoC Platform
4 |Ram Co6 san 1 x 16GB, DDRS5, up to 5200 MT/s
Memory HoO tro 2 khe cam Ram, tong dung lugng Ién t61 64GB
| Co san 512GB SSD
5 | O Ctng Céo kha nang hd tro:
- SSD ¢6 kha niang hd tro 1én t6i 6 1TB M.2 SSD
6 }(f(?;d do Card d6 hoa tich hop (Integrated Intel® UHD Graphics)
Phia trude:
Ix USB-C® (USB 5Gbps / USB 3.2 Gen 1), with 15W
7 charging
2x USB-A (USB 5Gbps / USB 3.2 Gen 1)
Ix headphone / microphone combo jack (3.5mm)
1x microphone (3.5mm)
Cong  két | Phia sau:
nbi 2x USB-A (Hi-Speed USB / USB 2.0)
2x USB-A (USB 5Gbps / USB 3.2 Gen 1), one supports
Smart Power On
Ix HDMI® 2.1 TMDS
Ix VGA
Ix Ethernet (RJ-45)
1x line-out (3.5mm)
Ix PCle® 4.0 x16, low-profile, length < 155mm, height <
Khe cidm 70mm :
8 . A Ix PCIe® 3.0 x1, low-profile, length < 155mm, height <
mo rong
70mm
3x M.2 slots (one for WLAN, two for SSD)
9 | Ngudn > 180W
HG tro Trusted Platform Module (TPM) 2.0
. A Khoa vat ly:
10| Bao mat Kensington Security Slot™
Padlock Loop
11 |HbH No OS
12 | Phu kién C6 san chudt, ban phim
13 | Bdo hanh 12 thang bdo hanh tai noi st dung trén cic tinh thanh
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23.8 inches, FHD (1920x1080), Refresh Rate 100Hz

14 | Man hinh 36 thang bao hanh tai noi st dung

Muc 3. Yéu ciu ky thuit doi véi dich vu thi cong, trién khai lip dit
trang thiét bi

Déi v6i dich vu thi cong, trién khai ldp dat thiét bi, nha thau phai cung cip
day du vat tu, thiét bi va nhan luc dé thuc hién cong viéc. Nha thau trién khai thi
cong hé théng Wifi cac tda nha tai Chi dau tu bao gom:

(1) Hé thong Wifi nha P

(2) Hé thong Wifi nha C, D

(3) Hé thong Wifi nha V

(4) Hé thong Wifi nha G

(5) Hé thong Wifi nha H, S

(6) Phong PC (nha G)

3.1 Yéu ciu ky thuit dich vu lip dit Hé thong Wifi nha P

Nha P 1a toa nha Thu vién 12 tﬁng, hién da c6 33 AP Aruba phuc vu khu
thu vién tang 2-7. Dy an bd sung toan bo ha ting mang va WiFi cho cac phong
hoc tur tﬁng 2 dén tﬁng 12.

Yéu cau ky thuat: lép dat Core Switch 10G tai tﬁng 1 1am diém két ndi
trung tdm, Wireless Controller quan 1y toan bo hé thong, 3 Access Switch POE
cap ngudn va dit liéu cho 57 AP (30 AP 16n + 27 AP nho) bd tri theo mit bang
ban vé.

Cap quang singlemode két ndi nguoc vé phong may chu G103.
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Hinh. So do nguyén Iy hé thong wifi nha P

Cac hang muc can thi cong:

SO DO NGUYEN LY HE THONG WIFI NHA P

STT Tén hang muc Pon vi Khoi lwgng
1 Lf.p C!at cap quang | soi trong mang, trén 10m 7.60
cau cap.
Day nhay quang LC to SC,1.6mm SM .
2| Duplex, LSZH, 5m 591 2,0
Day nhay quang LC to SC,1.6mm SM .
3| Duplex, LSZH, 3m 501 12,0
4 Day nhay quang LC TO LC 1.8mm OM3 SO 6.0
DPX LSZH&OFNR 5M j ’
Lap dat cap tin hiéu trén mang cap, trén cau
> cap. Loai cap <= 10c x 0,35 mm2 (CAT6) 10'm 352,80
6 | BAm dau RJ 45 1 dau 123,0
7 | Mua dau RJ45 1 dau 123,0
8 | Modular Plug Boot Blue chiéc 123,0
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9 | Ong nhya ctng D25 m 3.136,0
10 | Bong nhya mém D25 m 392,0
11 | Lép dat Box 10 x 10 chia nhanh day cai 63,0

3.2 Yéu ciu k§y thuat dich vu lip dit Hé thong Wifi nha C,D
Pay la toa nha quy md 16n nhat trong du 4n, dang trong qua trinh xay
dung. Thiét ké hd so moi thau gdc chi c6 dudng truc mang Cat6 ngoai hanh

lang, khong c6 WiFi trong phong hoc.

Du 4n b sung toan bd: 02 Router, 01 Distribute Switch 10G, 17 Access
Switch POE, 06 AS 24 cong, 06 AS 48 cong, va 192 Access Point (03 AP rat
16n + 93 AP 16n + 91 AP nho + 05 AP ngoai troi).

B6 tri AP theo hd so BVTKKT véi mat ¢ 2-3 AP/phong cho cac phong
hoc 50 chd, dam bao 100% phti song.
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Cac hang muc can thi cong:
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Lflp d’at cap quang 1 s¢i trong mang, trén 10 m 17.20
cau cap.
Day nhay quang LC to SC,1.6mm SM soi 20
Duplex, LSZH, 5m j ’
Day nhay quang LC to SC,1.6mm SM soi 20
Duplex, LSZH, 3m i ’
Day nhay quang, LC to SC, OM3 XG 10 .
7 SO1 51,0
Gb/s, twin zip, 3m, aqua
Day nhay quang, Duplex LC, OM3, 3m(LC
TO LC 1.8MM OM3 DPX LSZH & OFNR soi 1,0
3M)
3.3 Yéu ciu k§y thuit dich vu lip dit Hé thong Wifi nha V
Toda nha giang dudong chua co ha tang mang.
+ Pau tu méi toan b voi 80 AP (35 16n + 45 nho).
Cic hang muc can thi cong:
STT Tén hang muc Don vi Khoi
lwgng
1 Lép dit cap quang 1 soi trong mang, trén cau cap. 10 m 5,50
Day nhay quang LC to SC,1.6mm SM Duplex, .
2 LSZH, 5m St 20
Day nhay quang LC to SC,1.6mm SM Duplex, .
3 LSZH, 3m s01 20
4 Day nhay quang, LC to SC, OM3 XG 10 Gb/s, soi 12,0
twin zip, 3m, aqua
5 Day nhay quang, Duplex LC, OM3, 3m(LC TO soi 1.0
LC 1.8MM OM3 DPX LSZH & OFNR 3M) i ’
Lép dat cap tin hiéu trén mang cap, trén ciu cap.
6 | Loai cap <= 10c x 0.35 mm2 (CAT6) 10m | 504,0
7 Bam dau RJ 45 1 dau 176,0
8 Mua diu RJ45 1 dau 176,0
9 Modular Plug Boot Blue chiéc 123,0
10 Ong nhya cimg D25 m 4.480,0
11 Déng nhya mém D25 m 560,0
12 Lap dat Box 10 x 10 chia nhanh day cai 90,0
) 1 ngan,
13 Lap dat hop, ngan (subrack) thiét bi vao t hop 42,0
(subrack
14 Unirack 6U cai 7,0
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‘ 15 ‘ PDU 6 ports | cai | 7,0 |

3.4 Yéu cau k¥ thuit dich vu lip dit Hé thong Wifi nha G
B6 sung WiFi phong hoc tang 1-5 véi 29 AP (9 16n + 20 nho), bo sung 15
Access Switch cho phong thuc hanh.

Cac hang muc can thi cong:

STT Tén hang muc Pon vi Khoi
lwgng
1 f;:é) dat cap quang 1 soi trong mang, trén cau 10 m 43,0
Day nhdy quang LC to SC,1.bmm SM .
2 Duplex, LSZH, 5m sol 20
Day nhay quang LC to SC,1.bmm SM .
3 Duplex, LSZH, 3m 591 2,0
4 Day nhay quang, LC to SC, OM3 XG 10 soi 6.0
Gb/s, twin zip, 3m, aqua i ’
Day nhdy quang, Duplex LC, OM3, 3m(LC
5 TO LC 1.8MM OM3 DPX LSZH & OFNR soi 3,0
3M)
Lép dat cap tin hiéu trén mang cap, trén cau
6| cap. Loai cap <= 10c x 0,35 mm?2 (CAT6) 10m 182,70
7 Bam dau RJ 45 1 dau 64,0
8 Mua dau RJ45 1 dau 64,0
9 Modular Plug Boot Blue chiéc 64,0
10 Ong nhya ctimg D25 m 1.624.,0
11 DPong nhya mém D25 m 203,0
12 Lép dit Box 10 x 10 chia nhanh day cai 33,0
L asi < A1 . 1 ngan, hop
13 Lap dat hop, ngan (subrack) thiét bi vao t (subrack) 6,0
14 Unirack 6U cai 1,0
15 PDU 6 ports cai 1,0
3.5 Yéu ciu ky thuit dich vu lip dit Hé thong Wifi nha H,S
Nang cap va bo sung 15 AP 16n cho khu hoi trudng va hanh chinh.
Cac hang muc can thi cong:
STT Tén hang muc Pon vi Khoi lwgng
1 Lflp d’at cap quang 1 s¢i trong mang, trén 10 m 1,60
cau cap.
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Day nhdy quang LC to SC,1.6mm SM

2| Duplex, LSZH, 5m sol 2,0
Day nhdy quang LC to SC,1.6mm SM .

3| Duplex. LSZH. 3m S0l 2,0
Lap dit cap tin hiéu trén mang cap, trén cau

4 cap. Loai cap <= 10c x 0,35 mm?2 (CAT6) 10m 94,50

5 | Bam dau RJ 45 1 dau 33,0

6 | Mua dau RJ45 1 dau 33,0

7 | Modular Plug Boot Blue chiéc 33,0

8 | Ong nhya cing D25 m 840,0

9 | Péng nhya mém D25 m 105,0

10 | Lap dat Box 10 x 10 chia nhanh day cai 17,0

3.6 Yéu ciu ky thuit dich vu lip dit Hé thong Wifi Phong PC (Nha G)

B6 sung WiFi phong hoc ting 1-5 v6i 29 AP (9 16n + 20 nho), bd sung 15
Access Switch cho phong thuc hanh.

Cac hang muc can thi cong:

STT Tén cong tac Pon vi Khéi lwgng
1 Lflp d’at cap quang 1 sQi trong mang, trén 10 m 9.0
cau cap.
Day nhay quang LC to SC,1.6mm SM .
2| Duplex, LSZH, 3m sol 300
Lép dit cap tin hiéu trén mang cap, trén cau
3 cap. Loai cap <= 10c x 0,35 mm2 (CAT6) 10m >40,0
4 | Bdm dau RJ 45 1 dau 330,0
5 | Mua dau RJ45 1 dau 330,0
6 | Modular Plug Boot Blue chiéc 330,0
7 | Ong nhya ctng D25 m 4.800,0
8 | Pong nhya mém D25 m 600,0
10 | Lép dat Box 10 x 10 chia nhanh day céi 63,0

- Viéc trién khai phai dam bao:

quan ly;

rang;

3.7. Yéu ciu k§y chung ciia viéc trién khai toan hé thong

+ Khong anh huong hodc anh hudong ti thiéu dén hoat dong giang day va
+ C6 ké hoach trién khai, ké hoach chuyén d6i va phuong an khoi phuc rd

- Toan b cac thiét bi bao gém: Core Switch, Distribution Switch, Access

Switch, Access Switch cAp ngudn PoE, Wi-Fi Controller va cac thiét bi phat Wi-
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Fi phai duoc quan trj tap trung, dong bo trén méi truong Cloud dé dam bao cong
tac van hanh va quan ly. Phan tich mang Wi Fi theo ddi tuong sir dung:

+ Mang sinh vién;

+ Mang giang vién — can bg;

+ Mang khach (Guest);

- Ap dung cac chinh sach kiém soét bang thong, truy cip theo quy dinh cua
Truong;

- Hé théng quan 1y Wi Fi ghi nhan log, hd trg giam sat va xu 1y su cb.

- Pong bo vai hé thong tai khoan trén Microsoft Azure ctia Truong.

Muc 4. Cac yéu cau khac

4.1 Bién phap trién khai d6i véi hang muc trang thiét bi

Qua trinh thi cong cac hang muc thiét bi phai tuan tha theo quy trinh sau:

[ 1. Kiém tra va giao/nhin thiét bi I

v

[ 2. Lap dat thiét bi, cai dat hé théng J

v

| 3. Cai @it phin mém, ciu hinh théng s6 cu thé I

v

| 4. Thirc hién chay thik, kiém thi I

v

| 5. Pao tao, hwong dén cin bd tiép nhin, qudn tri

v

| 6. Nghiém thu I

Quy trinh thi cong:
(1) Kiém tra va giao/nhan thiét bi:
- Kiém tra thiét bi:
+ Kiém tra hién trang, cdu hinh phan cimg cta tit ca cac thiét bi, phu
kién kém theo, d6i chiéu voi danh muc hang hoa trong hop dong.
+ Dan “Nhan thiét bi” va “Tem niém phong thiét bi” trén ting thiét bi,
phu kién.
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- Ban giao thiét bi:
+ Ban giao thiét bi tai dia diém trién khai.
(2) Lap dat thiét bi, cai dat hé thong:

- Thyc hién lip dat thiét bi vao dung vi tri tai dia diém trién khai, dau nbi
cap dién, cap mang dam bao ding yéu cau k§ thuat.

- Cai dit hé théng, cau hinh cac thong sd ki thuét.

(3) Cai dat phan mém, ciu hinh thong sb cu thé:

- Lap bang danh sach cac phan mém can cai dit.

- Cai dit va cau hinh phan mém theo thiét ké

- Kiém tra lai cac cAu hinh phan mém trén thiét bi dung véi thiét ké.
(4) Thuc hién chay thir, kiém tra:

- B4 tri can bo truc hé thong chay th.

- Thuc hién chay thir, tinh chinh, hiéu chinh cu hinh (néu can) dé dam bao
hiéu suit img dung.

(5) bao tao, hudéng dan can bo tiép nhan, quan tri:

- Thyuc hi¢n dao tao cho cén b quan tri, van hanh theo tai liéu hoac gido
trinh dugc bié€n soan phu hop. Noi dung:

+ Théng tin vé hé thong.
+ Hudng dan quan tri va st dung cac tinh ning cta thiét bi, hé théng.
(6) Nghiém thu:
- Nghiém thu k¥ thuat.
- Ban giao tai li¢u.
- Thuc hién nghiém thu tong thé hé théng.
4.2 Yéu ciu vé an toan van hanh, phong chong chay nd
- Yéu cau chung

o Trang bi cac phuong tién bao ho dé tao ra diéu kién thuén tién cho co
thé con nguoi lao dong, thich tmg v4i méi truong xung quanh va bao dam diéu
kién lao dong tot nhat. Cac phuong tién bao ho cho nguoi lao dong khong gy ra
cac yéu td nguy hiém va c6 hai trong qua trinh 1ap dat. Phuong tién bao ho lao
dong can dap Gng cac yéu cau thAm my cong nghiép.

o Trudc khi thi cong, cic ca nhan, don vi lién quan phai kiém tra céc
bién phap phong chdy, chita chay; kiém tra cac diéu kién dam bao an toan thi
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cong cho céc can bd tham gia thi cong. Trong qué trinh thi cong, cac don vi
tham gia phai dam bao t6i da kha nang chdng chdy tai cac phong dit may chu,
noi 1am viéc, tranh dé xay ra cac két ndi gay cham, chap dién c6 thé phat chay.

o Phuong ti¢n bdo vé can dam bao hiéu qua cao va thuan tién. Céc
phuong tién bao hd dam bao cac chi ti€u an toan, v¢ sinh lao dong...

o Trong ting truong hop ciia mdi loai cong viée, lwa chon phuong tién
béo vé tinh dén yéu cu an toan cho ting cong viéc do.

- Yéu ciu vé tuéin thii cic tiéu chuin ky thuit

o Thi cong ding theo yéu cau ky thuat, dam bao chét lugng cong trinh.

o Mot yéu té quan trong nita 1 cong cu dung dé lap dit ciing phai 1a cac
thiét bi chuyén dung va duoc st dung diing chirc ning.

o Céc trang thiét bi 1 cac thiét bi chuyén dung do vay trong qua trinh thi
cong can thyc hién ding cic quy trinh, ban v& thiét ké chi tiét cac hang muc lap
dat va tai liéu huéng din cta nha san xuat.

o Quy trinh di ddy phai dam bao dung k¥ thuat, cin than, chic chin
ngay ngin va c6 my quan.

o An toan trong van hanh khai thac 1a mot tiéu chi quan trong cua thiét
ké k¥ thuat thi cong cong trinh vién thong.

o Pon vi thi cong can 14p phuong 4n an toan lao dong dé dam bao an
toan cho nguoi lao dong va thiét bi trong sudt qua trinh thi cong.

o Khi 1am viéc trén cao can dung thang hodc gian gido két hop véi day
treo an toan dam bao an toan vé tinh mang con ngudi va an toan vé dién.

o Khi thi cong trong phong cé thiét bi thong tin dang khai thac can co
cac phuong an dam bao khong lam anh huong hodc gy su ¢b cho cac hé thong
thong tin.

o Pam bao an toan thong tin va an toan dit liéu cua don vi khi chuyén
doi.

o Trong qua trinh thi cong phai dam bao khong lam anh hudng dén vé
sinh moi trudng ¢ khu vuc thi cong cong trinh va noi cong cong.

- An toan dién, an toan thiét bi

o Khi trién khai thi cong, bo tri cip ngudn dién phai riéng r& dé co kha
nang cat dién toan bo phu tai dién trong pham vi timg hang muc cong trinh hay
mot s6 khu vuc thi cong.

o Viéc thao d& diy din, stra chita hiéu chinh thiét bi dién phai do cong
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nhan dién co trinh do vé k¥ thuat an toan dién thich hop vai tung loai cong vige
tién hanh.

o Cac thiét bi dién di dong, may dién cam tay va dén dién xach tay khi
no1 vao ludi dién phai qua 6 cam, phich cam hodc cau dao dién. Viéc dau, ndi
phai théa man cac yéu cau vé ky thuat an toan dién.

o Trudce khi ldp rap va stra chita dién hay thiét bi, phai cit cau dao cip
dién cho khu vuc thao tac va tai cau dao do treo bang “Cam dong digén! Co
nguoi lam viée”. Néu cau dao d6 ndm ngoai tram bién ap (cau dao phan doan, ré
nhanh) ngoai cac bién phap trén phai tiép dat va ngan mach cic pha phia dau
ngudn, cac ngudn c6 kha ning dan dong dién toi.

o Cac dung cu cam tay: Khoan dién, dén xach tay, may bién ap, ha ap,
b0 bién doi tan s0...can phai thuc hién cac yéu cau:

= Trudc khi cdp phat dung cu méi phai kiém tra cach dién voi vo,
thong mach ndi dat. Xem cau tao bao vé c6 phu hop voi diéu kién st dung hay
khong. Nghiém cAm st dung cac dung cu di¢n cAm tay co d4u hiéu hu hong.

* Trude khi st dung cac dung cu dién cAm tay, cong nhan phai thuc
hién kiém tra cac mach ndi dat, céc chi tiét quay, tinh trang cta chdi than, vanh
g6p.

= Céc cau dao dién, may tu ngét phai c6 v6 hodc hop bao vé, cac phﬁn
dan dién cua thiét bi dién can duogc cach ly, co hang rao che chin, c6 bién phap
ngin nglra nguoi khong ¢ phan su tiép xtc véi nd.

= Khi sir dung thiét bi, dudong day dién can tranh kha nang phat nong
do qua tai hodc cac mdi ndi khong tbt.

- An toan cho thi cong

o Nha thau thi cong phd bién kién thirc cho cong nhin vé van dé an toan
lao dong, an toan dién, an toan chay nd, ndi quy cong truong ciing nhu phai
trang bi cho can bo cac phuong tién bao vé can thiét cho qua trinh thi cong.

o Nha thau thi cong phai phdi hop véi Chu dau tu, Ban Quan 1y du an,
céc to chuc, ca nhan c6 lién quan dé thuong xuyén kiém tra cac phuong tién
phong ho trudce va trong khi stir dung.

o Trong qua trinh thi cong, cic ca nhan, don vi tham gia thi cong phdi
hop v6i cac don vi khac dé c6 bién phap ngan chan hoa hoan, mét an toan lao
dong.

- Tuéan thi néi quy thi cong

o Tét ca cac to chirc (Nha thau thi cong, Tu van giam sat, Ban Quan 1y
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du 4n...), cd nhan tham gia trién khai nhiém vu phai tuan tha theo diing ndi quy,
quy ché va quy dinh ctia Truong Pai hoc Thuong Mai.

o Chu dau tu, Ban quan 1y du &n va cac té chirc, ca nhan cé lién quan
chiu trach nhiém hudng dan, phd bién cac ndi quy, quy ché, quy dinh dén céc
don vi, cd nhan lién quan trong suot qua trinh trién khai nhiém vu.

o Tb chic ca nhan nao vi pham phai chiu trach nhiém theo dung quy
dinh cua Truong Pai hoc Thuong Mai va phép luat hi¢n hanh.

4.3 Yéu cau vé dam bao v¢ sinh moéi trwong

Nha thau xay dung ké hoach thuc hién cong tac bdo vé mdi truong nham
giam thiéu t6i da nhiing tac hai t6i méi truong nude, khong khi, tiéng on tai khu
vuc thi cong va xung quanh.

Thi cong trong khudn vién nha truong phai tranh gay tiéng 6n anh huong
to1 cac khu vuc xung quanh.

Cong tac chong dn mon ludn duge che chin can thin bang cic tim bat dé
tranh anh huéng dén khu vuc xung quanh.

Cong tac han cat dugc che chan can than bang cac tim chdng chay. B tri
cong viéc hop ly va khoa hoc.

Céc hoa chét hay nude thai cong nghiép (néu cd) sau khi thuc hién cong tac
thai bo dugc tién hanh dung noi quy dinh vé dam bao méi trudng.

4.4. Yéu ciu vé dao tao, hwong din sir dung, quan tri, van hanh
Nha thau phai thuc hién ké hoach ddo tao, huéng dan dap Gmg cac yéu cau:
- K& hoach dao tao

+ Viéc dao tao, chuyén giao cong nghé phai dugc thyc hién song song
v6i qua trinh 1dp dit, cu hinh thiét bi dé can bo k¥ thuat c6 thé tiép can va nim
bat kinh nghiém thyc té ngay trong qua trinh trién khai.

+ Déi tuong: Can by phu trdch van hanh, quan tri va nguoi truc tiép su
dung hé théng.

ot Hinh thtc: Két hop giang day 1y thuyét va thuc hanh truc tiép trén
thict bi.
+ Noi dung:
o Pao tao ciu hinh hé théng cho céan bg k¥ thuét.
o Pao tao sir dung phan mém trong hé thdng (néu co).

o Dao tao bao tri hé théng thiét bi, van hanh phﬁn mém, XU 1y va khéc
phuc su cd.
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- Trach nhiém ctia nha thau: Nha thau thi cong, lap dat hé thong co trach
nhiém t6 chtrc ddo tao va chuyén giao cong nghé tai chd cho can bo, ky thuat
vién, bao dam sau dao tao c6 thé tu chi van hanh, khai thac hé théng.

4.5. Yéu cau ve bao hanh, bio tri

- Thoi han bao hanh: Téi thiéu 12 thang ké tir ngay nghiém thu ban giao.
Sau thoi gian bao hanh, néu phat sinh 181 trang thiét bi lién quan dén nha thau thi
nha thau sé& chiju trach nhiém sta chira, khic phuc.

- Phuong thirc bao hanh: Tryc tiép ngay khi tiép nhan thong tin vé 18i hodc
kho khin trong qua trinh st dung thong qua dién thoai, email, hodc cic phan
mém hd tro truc tuyén tir xa. Trudng hop khong khic phuc duoc s& bao hanh tan
noi trong vong 48 tiéng.

4.6. Yéu cau vé van hanh thir

- San phém hodc hang muc cong viéc cia dy an phai dugc van hanh thur
truge khi tién hanh nghiém thu, ban giao.

- Két qua van hanh thir phai duoc 1ap thanh van ban va duoc goi 1a bao co
két qua van hanh thir. Bao cdo két qua van hanh thir 1a can ctr dé€ cac bén tham
gia nghiém thu xem xét khi tién hanh nghi€ém thu hodc dé chu dau tu yéu cau
nha thau trién khai tiép tuc chinh stra, bé sung, hoan thién.

- San phém, hang muc cong viéc cua du an sau khi dugc nha thau bd sung,
hoan thi¢n phai dugc chu dau tu t6 chirc van hanh thir lai. Qua trinh nay chi két
thic khi san pham, dich vu dap ung yéu cau chat lugng

- Pbi v6i hé théng ha tang ki thuat, thiét bi, nha thau trién khai chu tri,
phoi hop vé1 cha dau tu to chirc van hanh thu:

+ Noi dung va trinh tu cac budc van hanh thir theo hudng dan tai Phu luc
s0 1 cua Phu luc II Thong tu s6 16/2024/TT-BTTTT;
+ Két qua van hanh thr dugc nha thau trién khai 1ap thanh béo c4o.

4.7 Yéu ciu vé nghiém thu, ban giao sin pham, hang muc cong viéc
hoan thanh cia nhiém vu:

- San pham hodc hang muc coéng viéc cta du an duoc nghiém thu, ban giao
dé dua vao st dung theo quy dinh tai Piéu 24 Nghi dinh s 45/2026/ND-CP
ngay 26/01/2026 ctia Chinh Phu.

- Piéu kién dé nghiém thu san pham hodc hang muc cong viéc cta du 4n

+ San pham hodc hang muc cong viéc duoc hoan thanh day du vé khoi
luong, chét luong, tién do, cac yéu cau theo hop d@)ng va thiét ké chi tiét dugc
phé duyét;

+ San pham hoic hang muc coéng viéc duoc van hanh thtr dap tng yéu
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cau chat lugng theo quy dinh tai Pidu 22 Nghi dinh s6 45/2026/ND-CP ngay
26/01/2026 ctia Chinh Pha va DBiéu 9 cta Thong tu s 16/2024/TT-BTTTT.

- Chu dau tu va cac don vi c6 lién quan thoa thuan vé ndi dung nghiém thu,
thoi diém, dia diém nghiém thu, ban giao sau khi dap tng cac Diéu kién dé
nghiém thu san pham hodc hang muc cong viéc cta dy 4n trén. Két qua nghiém
thu, ban giao dugc lap thanh bién ban theo mau tai Phu luc I ciia Thong tu )
16/2024/TT-BTTTT.

- San pham hoidc hang muyc cong viée cua du an chi duge ban giao cho chu
dau tu sau khi da nghiém thu dat yéu cau chat luong.

- Nha thau trién khai c¢6 trach nhiém ban giao san pham hoic hang muc
cong viée cho chi dau tu, dong thoi phai chuyén giao kém theo céc tai liéu sau:

+ Ho so hoan thanh san pham hodc hang muc cong viéc ctiia nhiém vu
theo danh muc tai Phu lyc III cua Thong tu sb 16/2024/TT-BTTTT;

+ B0 chuong trinh cai dit phan mém va ma ngudn cta chuong trinh (néu
c0);

+ Céc tai liéu huéng dan st dung, quan tri, van hanh; tai liéu phuc vu
dao tao nguoi s dung, quan tri, van hanh; tai li€u quy trinh bao tri (néu co);
hudng dan vé ky thuat va tiéu chuan, quy chuan (néu c6). Noi dung chu yéu cta
cong tac quan tri, van hanh, bdo tri san phém hodc hang muc cong viéc theo
hudng dan tai Phy luc s6 11, 12 cta Théng tu s6 18/2024/TT-BTTTT;

Cac tai liéu ban giao quy dinh nhu trén phai dugc xac dinh 16 trong hop
ddng va 1a mot phan trong san pham ctia toan bo dy an.
Muc 5. Ban vé

E-HSMT nay gdm c6 céc ban vé trong danh myc sau day

Danh muc ban vé

Ban V& so Tén ban vé Muc dich str dung

Thi cong ha ting mang, lap dat

01 Bén vé thi cong xay dung thiét bi




