BAI BAO KHOA HOC

NGHIEN CUU PHUONG PHAP PANH GIA CHAT LUQONG VAN HANH
PHAT PIEN CUA NHA MAY THUY PIEN

Nguyén Dirc Nghia'

Tém tit: Hiéu quad sir dung nude dwege dic biét quan tém trong céng tdc vin hanh cdc cong trinh thiy
dién. Hién nay, trong vin hanh cdc cong trinh thity dién sir dung mot s6 tiéu chi, cong cu khac nhau dé
ddanh gida chdt heong van hanh phdt dién, trong dé phé bién nhat la so sdnh dién ndng thu dwoc trong
mot ndm so véi gid tri thiét ké. Nhwoc diém ciia phirong phdp nay la chi danh gid dwoc ché do thiy van
cua cong trinh ma khong danh gia dwoc mirc do hiéu qua sw dung nuoc. Trong nghién cieu nay, chung
16i dé xudt mot sé phwong phdp danh gia chat lwong van hanh phat dién cia nha mdy thiy dién ciing
nhir diéu kién dp dung cia chiing. Cdc phirong phdp ddnh gid nay da dwoc dp dung cho mét sé nha may
thity dién & Viét Nam nhwe Bio Lam 1, Bdao Lac B, Cam Thiy 1, Muong Hum, Huwong Dién, ... Két qua
thu dwoc cho thdy phirong phdp da danh gid chinh xdc va thiic day cdi tién phwong thire vin hanh, ndng

cao hiéu qua s dung nuoc trong van hanh phat dién cac nha may thuy dién.

Tw khéa: Nha may thuy dién, hi€u qua st dung nudc, chét lugng van hanh.

1. PAT VAN PE

Thyc té hoat dong cia cac nha may thuy dién
(NMTD) cho thdy, phuong phap van hanh anh
huong rat 16n dén mac d6 hiéu qua cua du an.
Phuong phap van hanh anh huong dén d6 bén va
hiéu suét cua thiét bi, dén doanh thu cua nha may.
Chét lugng van hanh cia mot s6 NMTD chua cao
v6i mot s6 nguyén nhan dudi day:

- Trong thiét ké va thi cong cong trinh co sai
sot, trong d6 dién hinh 1a sai s6 vé ton that thuy
luc, cac quan hé myc nudc, Kkét qua la NMTb
khong phat duoc cong suat mong mudn hodc phai
phat dién vé1 muc tiéu hao nude 16n;

- Cong tac van hanh chua dugc coi trong ding
miuc, cac chu cong trinh nho thudng khong co bod
phan chuyén trach van hanh, cong tac van hanh
duogc giao han cho nha may, cong tic duy tu bao
dudng khong thuong xuyén lam giam muc do6 san
sang cua thiét bi;

- Can bd van hanh chu yéu chi dugc dao tao
kién thuc vé dién, khong chuyén sau vé thuy luc,
thiy nang, van hanh phan 16n dya theo kinh
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nghiém, chua c6 nhitng tinh toan dé d& ra phuong
an van hanh dat hi¢u qua cao;

- Cht nha may con ling ting trong danh gia
chat luong véan hanh, mic d0 hoan thanh cong
viéc cia nhan vién van hanh. Phuong phap danh
gi4 van hanh phd bién nhat hién nay 1a so sanh san
lwong van hanh tirng ndm voi san luong thiét ké.
Phuong phép nay cé nhiéu ton tai: chi phan anh
dugc ché d6 thuy van hang nam, khong danh gia
duoc hi€u quéa ctua cong tdc van hanhnén khong
tao ra dong luc dé nguodi van hanh nang cao chét
lugng; khong chi ra dugc cac van dé con ton tai
trong van hanh;

- Cong tac giam sat, diéu d6 cua nha co quan
quéan 1y d6i voi cac NMTD mdi chi tap trung vio
cong tac an toan, con hi¢u qua trong st dung nang
lugng nudc chua dugce dé cap toi;

- Cé4c nghién ctru vé van hanh NMTD & Viét
Nam hau nhu chi dimg lai & mic 1y thuyét (P.
Sengvilay (2009), H6 Ngoc Dung (2017), Lé
Ngoc Son (2017), Hoang Cong Tuan (2018), Lé
Quéc Hung (2019)), chua dé& xuit dugc cac tiéu
chi phu hop danh gia chét luong van hanh NMTD.
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Nhitng tdn tai trén di kim ham dong luc cai
tién phuong thirc van hanh, nang cao hiéu qua su
dung tai nguyén nudc trong van hanh phat dién.
Trong nghién ciu ndy, tic gia dé xuit mot sb
phuong phap danh gia chat luong véan hanh phat
dién ciia cac NMTD véi mirc do tir don gian dén
muc tap, tur so bd dén chinh xéac. Trén co s¢ dic
diém NMTD, mirc do chi tiét va chinh x4c cta s6
liéu van hanh, trinh d6 cua ngudi van hanh hanh,
chii cong trinh c6 thé lwa chon phwong phap phu
hop dé danh gia hiéu qua van hanh cua cong trinh.

2. CAC PHUONG PHAP DPANH GIA
CHAT LUQNG VAN HANH NMTD

2.1. So sanh sian luwgng cia nam van hanh
v6i san lwong thiét ké

Pbi chiéu san lugng nam véi san lugng thiét ké
la phuong phap thuong dugc st dung hién nay
trong danh gia hiéu qua van hanh, dic biét véi cac
nha may thiry dién nho. Chat luong van hanh cua
nam duoc thé hién thong qua hé sb Ke(%):

Kg = £ etoome

E, , (1)

trong d6: E (kWh) — dién ning san xuat trong
nam ctia NMTD, Eo (kWh) — dién nang thiét ké.

Muc d6 hoan thanh nhi€ém vu ctia can bd truc
tiép van hanh chu yéu duoc dya trén san lugng
nha may thu dugc. Phuong phap nay don gian,
nhung chi phan anh dwoc mot phan ché do thuy
van dén tuyén cong trinh, chua phan anh chinh
xac muc do hi¢u qua st dung nudc ciia cong trinh,
kién nghi han ché ap dung.

2.2. Panh gia mirc tiéu hao nuédc

Nguyén Puc Nghia (2017) d& xudt phuong
phap danh gia chat luong van hanh thay dién nho
thong qua xac dinh vi tri lam viéc cia NMTD trén
biéu d6 mirc tiéu hao nuéc. Nghién ciru nay danh
gia chét luong van hanh tai cac vi tri riéng 1€ (tai
cac trang thai doc lap) thong qua muc nudc hd
chira va luu luong chay vé ha luu tai cac thoi diém
khéc nhau.

Dbi v6i mot thoi doan, mire tiéu hao nudc trong
thoi doan d6 duoc xac dinh 1a ty sb giita lwong
nudc dén tuyén cong trinh (W — m?) trén dién ning
NMTD phat ra trong cung thoi doan (E — kWh):

Kq= % (™ frkWh), )

NMTD van hanh vé1 gia tri cia K cang thap
thi co6 thé danh gia chit lwong van hanh cang
cao. Phuong phap nay don gian, c6 thé thuc
hién théng qua cac bang tinh thong thuong tir s6
liéu van hanh thuc té. Phuong phap muc tiéu
hao nuéc c¢6 do chinh xac cao néu NMTD phat
dién theo ham muc ti€u dién nang la 16n nhat,
tie 1a trong cac thoi ky gia ban dién it thay doi.
Trong cac thoi ky gia ban dién bién d6i nhiéu
thi phuong phap nay chua phan anh chinh xac
chét luong véan hanh.

2.3. Kiém dinh lai qua trinh vin hanh

Dé khic phuc nhiing han ché cua phuong phap
danh gia thong qua dai lugng Ko, ching t6i dé
xuit danh gia chat lwong van hanh cia NMTD
thong qua hé sb Kg (%), 1a ty sb giita doanh thu
thyc té (B) trén doanh thu ti da co thé thu duoc
(Bo) trong cung thoi ky théng qua qua trinh kiém
dinh lai qua trinh van hanh:

B
HB = EK:LDD ':%:' (3)

Dé x4c dinh hé s6 Kp can tién hanh kiém dinh
lai qua trinh van hanh cia NMTD, thuc hién theo
cac budc sau:

Budc 1: Thu thap sb liéu van hanh. Trong subt
qua trinh van hanh, cac trang thai van hanh cuia
cong trinh duoc ghi lai (myuc nudc hd chtra, muc
nudc ha luu cong trinh, cong sudt phat dién, luu
lwong qua cac t6 may, ...);

Budc 2: Tinh toan dong chay dén tuyén cong
trinh. Tir s6 liéu van hanh tién hanh tinh toan dé
xac dinh luu lugng dén tuyén cong trinh trong cac
thoi doan van hanh;

Budc 3: Xac dinh doanh thu t6i da ma cong
trinh ¢6 thé thu duoc. St dung thuat toan tdi wu
dé tinh toan doanh thu t6i da ma cong trinh ¢6
thé thu duoc khi st dung dong chay dén tuyén
cong trinh da dugc xac dinh trong budc 2 cd xét
dén cac rang budc ma MNTD phai tudn tha
trong qua trinh phat di¢n;
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Budc 4: Pinh lugng chat lugng van hanh cong
trinh thiry dién thong qua hé s6 K.

Hé s6 Kg phan anh chinh xac hiéu qua st dung
nude cia NMTD, c¢6 thé xét ti cac rang budc ma
NMTD phai tuan tha trong qué trinh van hanh
phat dién. Thong qua danh gia chat lwong van
hanh ¢6 thé 1am 5 hon cac nguyén nhan lam giam
chit luong van hanh, trén co sé d6 dé ra giai phap
diéu chinh thich hop.

3. AP DUNG TiNH TOAN CHO CONG
TRINH THUC TE

Pé minh hoa cho cac phuong phap danh gia
chat lugng véan hanh, ching t61 Iya chon NMTD
Bao Lam 1 lam vi du tinh toan. Bao Lam 1 la
NMTD c6 cot nude thip, Hy =9.2m, (Bang 1) do
d6 phuong thirc van hanh s& tac dong rat 1on dén
hi¢u qua st dung nudec.

3.1. Giéi thiéu vé NMTD Bao Lam 1

Bao Lam 1 thudc hé théng bac thang cac
NMTD trén song Gam. NMTD Bdo Lam 1
duoc xay dung ha luu vi tri hop luu cua séng
Gam va song Nho Qué (Hinh 1) thudc xi Ly
Bon, huyén Bao Lam, Cao Bﬁng. Cac thong sb
co ban cia NMTD Bao Lam thé hién trong
bang 1.

g Song Nhiém 4

01217

7.2 MW
/ Bio LAm 3
= N6 MW
Bao Lam 3A
8§ MW
[aLac |  aL34
Bao Lam 1 2
Bao Lac B
30MW N 18 MW
=3

N, Mang An
30 MW

Hinh 1. Vi tri NMTD Bao Lam 1 trén hé thong
bdc thang thuy dién séng Gam

Bang 1. Thong s6 co ban ciia NMTD Bio Lam 1

TT Théng s6 Pon vi Gia tri
1 MNDBT (m) 163.0
2 MNC m 160.0
3 Vi triéu m’ 3.41
4 Nim MW 30.0
5 Hinax m 13.76
6 Hy m 9.20
7 Hinin m 4.60
3.2. Két qua kiém dinh lai qua trinh

van hanh

- Thoi doan kiém dinh: 01 tudn, tir 08-
15/03/2020;

- S6 liéu van hanh cia NMTD thé hién trén
hinh 2a, 2b (PCC1, 2021);

- Két qua tinh toan trinh lIuu luong dén tuyén
cong trinh (hinh 2c).

- Puong van hanh téi wu cta cong trinh dugc
thé hién trén hinh 3 (mau xanh). Két qua cho thay
két qua van hanh thuc t& d3 tuong dbi sat voi
dudng van hanh t6i wu. Tai mot sd thoi diém muc
nude thue té ha thép so voi duong tdi wu dan dén
chit lwong van hanh phat dién c6 giam nhung
khong nhiéu.

‘‘‘‘‘

b)
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¢)

Hinh 2. 86 liéu van hanh tir 08-15/03/2020
cua NMTD Bdo Lam 1

a) Puong qua trinh muc nudc hd chira; b)

Puong qua trinh cong suat phat dién; ¢) Qua trinh

lvu lvong dén

1635

160

10/03/2020
11/03/2020

Thoi gian

0810312020
0910312020
12/03/2020
13/03/2020
14/03/2020
15/03/2020

Hinh 3. So sanh két qua van hanh thue té NMTD Bdo
Lédm 1 tir 08-15/03/2020 véi dwong véin hanh toi wu

- Pinh luong chat lwvong van hanh:

+ Doanh thu ciia tudn tir 08-15/03/2020:
B = 1.676 (ty dong) (PCC1, 2021);

+ Doanh thu tdi da twong tmg: Bo = 1.717
(ty dong)

+ Chéat lugng van hanh: Kg = B/Bo =
1.676/1.717 x 100 = 97.6%.

Tir két qua tinh toan trén cho thdy, véi phuong
phap niy, chat luong van hanh hoan toan cé thé
dinh Iugng. Pay 1a mot chi tiéu rit quan trong dé
danh gia ciing nhu d& ra giai phap nang cao chat
lugng van hanh NMTD.

3.3. Két qua danh gia chat lwong van hanh
nam 2020 cia NMTD Bio Lam 1

Trong phan nay, chit lugng van hanh nim
2020 cia NMTD duoc danh gia bang 2 phuong
phap thong qua 2 dai luong Kq va Ks. Két qua
duogc trinh bay trong bang 2.

Biang 2. Chit lwong van hanh nim 2020 NMTD Bio Lam 1

i W E 3 B Bo Kz
Thang 3 6 Ko (m’/kWh) L ox L ox
(triéu m”) (10° kWh) (ty dong) (ty dong) (%)
1 87.13 2.36 36.97 6.930 7.020 98.72
2 78.81 2.17 36.34 5.655 5.760 98.17
3 133.59 3.54 37.74 7.974 7.841 99.69
4 172.68 4.74 36.44 9.286 9.698 95.75
5 265.08 7.59 34.92 12.637 13.165 95.99
6 590.75 16.72 35.34 19.800 21.015 94.22
7 595.27 17.00 35.01 11.958 13.319 89.78
8 706.07 20.34 34.71 14.308 14.895 96.06
9 643.78 18.81 34.23 13.229 13.903 95.15
10 552.31 16.52 33.44 11.617 12.846 90.43
11 180.92 5.40 33.51 11.167 11.831 94.39
12 135.93 3.47 39.12 8.912 9.279 96.05
Téng 4,142.33 118.66 34.91 133.473 140.572 94.95

Két qua trong bang 2 cho ta thiy rang NMTD
Bao Lam 1 co chét luong van hanh rat tbt trong
nam 2020. Tai trang thai tinh toan, tic la cong
trinh 1am viéc véi cong suat lip may va cot

nudc tinh toan, NMTD Bao Lam 1 muc ti€u hao
nuée Koy = 43.48 (m*/kWh) . Hé s6 K, trung
binh cac thiang nim 2020 phan anh ring muc
tiéu hao nudc cua cong trinh duge duy tri & mic
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thip, thip hon nhiéu so véi trang thai tinh toan.
Diéu do6 c6 nghia 13 muc nuéc hd chia duoc duy
tri & mic cao, dam bao kha nang huy dong cua
hé thong khi c¢6 yéu cau, gop phan dam bao an
toan cho hé théng dién.

Hé s6 Kg trong bang 2 thé hién NMTD Bao
Lam 1 trong nam 2020 dugc van hanh da ti€ém can
v6i mue toi wu (94.95%), day 1a két qua rat tot. Kg
d3 phan anh ding chat luong van hanh thyc té cua
cong trinh.

Cac thang 07-10/2020 xu hudng dién bién
ctia K va Kg twong ddi twong dong, co nghia
la nhitng thang c6 Kq thap thi Kg ciing twong
dbi cao, tirc 1a Ko danh gia twong dbi chinh xéc
chat lwong van hanh. Piéu nay 1a do trong cac
thang noéi trén thudc mua mua trong phan mua
cua biéu gia chi phi tranh duoc, 13 nhirng thang
c¢6 chénh l1éch gia ban dién gan nhu khong dang
ké. Nhu vay, trong truong hop nay co thé sir

dung Kq thay cho Kz dé danh gia chat luong
van hanh.

Tuy nhién, vao cac thang con lai sy bién thién
cua Kq va Kg cho thdy rang khong phai lac nao
cling twong dong, tham chi 13 trai nguoc. Boi vi
cac thang nay, NMTD Bdo Lam 1 c6 gid ban dién
rat chénh léch giira cac khung gio, do d6 nha may
can tap trung tdi da lwong nudc dé phat trong gio
cao diém. Trong nhitng truong hop niy bét bude
phai dung tiéu chi Kg thé sit dung nhung la
phuong phép danh gia chat luong van hanh.

3.4. Tac dong cia cong tac danh gia chit
lwgng van hanh

Pé danh gia tac dong cua cong tic danh gid
chét luong van hanh NMTD ddi véi vi€c nang cao
hiéu qua sir dung nuée, ching t6i so sanh két qua
van hanh cuia NMTD Bdo Lam 1 trong céc thoi
diém trudce khi (2019) va sau khi (2020) cong tac
danh gia dinh ky (Bang 3).

Bang 3. Chit lwgng van hanh NMTD Bio Lam 1 trong cac nim 2019 va 2020

NAM 2019 NAM 2020
Thang 3KQ Ks Thang 3KQ ”

(m*/kKWh) (%) (m*/kKWh) (%)

1 49.31 84.74 1 36.97 98.72

2 55.66 77.50 2 36.34 98.17

3 57.56 78.08 3 37.74 99.69

4 50.80 74.55 4 36.44 95.75

5 50.49 80.11 5 34.92 95.99

6 46.65 92.96 6 35.34 94.22

7 52.51 92.23 7 35.01 89.78

8 39.21 93.92 8 34.71 96.06

9 43.57 94.13 9 34.23 95.15
10 34.91 89.39 10 33.44 90.43
11 52.73 84.75 11 33.51 94.39
12 41.13 93.15 12 39.12 96.05
Trung binh 46.63 86.21 Trung binh 34.91 94.95

Pau nam 2020 chung toi tién hanh danh gia
chat lwong van hanh cua nha may trong nim
2019. Két qua thu dugc la chét lwong van hanh
cua nam 2019 la khé cao, trung binh cd ndm
chét luong van hanh dat 86.21%. Tuy nhién,

qua phan tich, chung t6i nhan thay két qua van
hanh van c6 thé cai thién. Chung t6i dé xuat t6i
chu cong trinh cac giai phap ning cao chét
luong van hanh, bao gém: tap huén cho can bo
van hanh vé hiéu qua st dung ngudn nuéc; chu
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cong trinh tdng cudng cong tic van hanh; ap
dung cic phdn mém tinh toan chuyén dung dé
dé xuat ké hoach phat dién (Nguyén Dirc Nghia
2018),... Két qua kiém dinh cho thdy chét
luong van hanh cua nam 2020 duoc nang cao
dang ké, dat 94.95%. So v&i nam 2019, két qua
nay dd mang lai lgi ich cho chu cong trinh
khoang 12.29 ty ddng, twong duong voi 8.74%
doanh thu, phan anh tac dong rat tich cuc cua
cong tac kiém dinh chat lwong van hanh. Ngoai
ra, muc tiéu hao nudc giam tir 46.63 xudng
34.91 (m’/kWh), twong ng v6i cong suit kha
dung trung binh nam tang 1én 7.25%. Nhu vay,
ngoai vi¢c nang cao hi¢u qua su dung nudc,
tang doang thu cho chu cong trinh, cong tac
danh gia chat luong van hanh con gian tiép
taing kha nang tham gia dam bao can bang hé
théng dién cua cong trinh.

4. KET LUAN VA KIEN NGHI

Tir két qua nghién ctru c6 thé thay:

- Panh gia chit luong van hanh c6 vai trd quan
trong trong van hanh NMTD, co6 tac dong o rét
trong viéc thiic day niang cao hiéu qua s dung
nudce, khic phuc duge nhitng han ché trong cong
tac van hanh da néu trén, gop phan dam bao an
ninh ning luong qudc gia;

- So sanh san lugng dién phat ra trong nam vai
gi4 tri thiét ké khong phan anh dy du hiéu qua st
dung nude trong van hanh NMTD, do d6 khong

TAI LIEU THAM KHAO

nén str dung tiéu chi nay trong danh gia chat lwong
van hanh NMTD;

- Trong nhirng thdi diém NMTD véan hanh
theo voi gia ban dién it thay d6i co thé st dung
phuong phip muc tiéu hao nudc dé danh gia
chét lugong van hanh véi mic do chinh xac co
thé chap nhan duoc;

- Kiém dinh lai qua trinh van hanh, xac dinh ty
sb gitta doanh thu thuc té trén doanh thu tdi da 1a
phuong phép tong quat dé danh gia chat lugng van
hanh NMTD. Day la phuong phap phan anh chinh
xac muc d¢ hiéu qua st dung nudc trong van hanh
phat dién cia NMTD. Qua trinh van hanh cua cac
NMTD can dugce ghi lai ddy du dé dam bao s lidu
du do tin cay dé su dung trong cong tac kiém dinh
van hanh.

Ciing tir nghién ctru nay, chiing toi kién nghi
rang danh gia chat lugng van hanh can duoc
trién khai nhu 1 mot quy trinh bat budc trong
van hanh céac cong trinh thuy dié€n véi phuong
phap tinh toan 1a phuong phap kiém dinh lai qua
trinh van hanh.
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Abstract:
STUDY ON METHOD OF EVALUATING QUALITY IN OPERATING
HYDROPOWER STATION

In operating hydropower stations, one of the most concerned issues is efficiency of water use. A number
of different criteria and tools are currently used to evaluate the quality in operating hydropower station.
The most popular method of those is comparing yearly producted power output to designed one. The
disadvantage of this method is only evaluate the hydrological regime, not the efficiency of water use. In
this study, we propose a number methods of evaluating quality in operating hydropower station as well
as their application conditions. These evaluation methods have been applied to a number of hydropower
station in Vietnam such as Bao Lam 1, Bao Lac B, Cam Thuy 1, Muong Hum, Huong Dien, ... The
results show that methods has been evaluated exactly quality and promoted improving operating
methods, efficiency of water use in operation hydropower station.

Keywords: Hydropower station, Efficiency of water use, Quality in operating hydropower station.
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