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Ultima Atualizagao: 04/2019
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Trabalhando com Incertezas na Previsao
de Vazoes — Modulos Avancgados do
FEWS-CEMIG



=
N~

Principais
Fontes de
Incertezas na
Previsao de
Vazao

Precipitacdo Observada

Vazao Observada

Parametros de Calibracao

dos Modelos

Previsao de Precipitacao

Erros nos pluviometros

Falha na Telemetria

Falha dos sensores de nivel
Falha da Telemetria

Curva-Chave

Historico de dados observados

Condigdes iniciais dos modelos

Viés da previsao




Precipitacdo Observada

Condicgdes Iniciais do
Modelo Hidroldgico

Viés da Previsdo de
Precipitacao

Ajuste da Previsao de
Vazao pelo Hidrologo




Area de Previsio
Sazonal no
FEWS - CEMIG

A
[V .

-~

»
B

R

2R o,

-

.

Name

Group

14 _DE JULHO

DONA_FRANCISCA

BARRA_GRANDE

CAMPOS_NOVOS

FOZ_DO_CHAPECO

G_B_MUNHOZ

SALTO_CAXIAS

Gl

ITAIPU

ROSANA

G2

PORTO_PRIMAVERA

NOVA_AVANHANDAVA

AGUA_VERMELHA

FURNAS

INCREMENTAL_SAO_SIMAO

INCREMENTAL_ITUMBIARA

CAPIM_BRANCO_2

EMBORCACAO

G3

ILHA_DOS_POMBOS

MASCARENHAS

ITAPEBI

TRES_MARIAS

VELHAS

PARACATU

CARINHANHA

SOBRADINHO_INCREMENTAL

G4

LAJEADO

CONCEICAO_DO_ARAGUAIA

TUCURUI_INCREMENTAL

BOA_SORTE

BELO_MONTE_INCREMENTAL

MANSO

G5

TELES_PIRES

EBEC

TAPAJOS

G6

PUERTO_SILES

PENA_AMARILLA

MIRA_FLORES

INCREMENTAL_GUAJARA_MIRIM

INCREMENTAL _SANTO_ANTONIO

G7

STO_ANTONIO_DO_JARI

FERREIRA_GOMES

G8




Precipitacao
Observada

« Diferenca nos valores
para diferentes fontes

 TRMM-MERGE

- CPC

14_de_Julho

Pracipitacion Sum {mm)

External: [1

lat

Differ

-10-

20~

-30-

-40-

80 70 -60 -50 40
long

-"h-‘__‘\“_\__\

2013-11-06

201%-11-08

2013-11-10

201%-11-12

2013-11-14

201%-11-16

201%-11-18

201%-11-20

P.ECMWF-pf-SLIMO0O [1]
P.ECMWF-pf-SUM100 [1]
P.ECMWF-pf-SUIMO10 [1]
P.ECMWF-pf-SUIMO90 [1]
P.ECMWF-pf-SUMO20 [1]
P.ECMWF-pf-SUIMOBO [1]
P.ECMWF-pf-5UMO33 [1]
P.ECMWF-pf-SUMOGT [1]

— CHUACUHORC-SUM [2]

- +- TRMM-MERGE-SUM [2]

— - CPC-5UM [2]

— PW_UPDATE-SUM [2]

— P.ECMWF-pf-SUMOS0 [1]

— — P.ECMWF-pf24-5UM0S0

— P.ECMWF-fc-5UM [1]

— = P.ECMWF-fc24-5UM

— P.GEFS-SUMOS0 [1]

— = P.GEF524-5UMO50

— P.GFS-SUM 1]

— = P.GFS24-5UM



Precipitacao
Observada

 Combinacao das
fontes (ponderadas
pela incerteza)

e Hierarquia das fontes

P (mm/y)

1600,0

1400,0

1200,0

1000,0

800,0

600,0

400,0

200,0

0,0

100

COMB.

200

Q (mm/y)

300

400

500

400-

(mm)

StDev_error
N
o
o

100-

} ..

1CPC”

2 TRMM-MERGE

3 Combined

{

4 MSWEP~



Condicoes In
do Modelo
Hidroloégico

» Parametro de Ajuste
da precipitacao
observada

UHE_14_DE_JULHO

1%0 — QAFLU
1,800 Q-HMS [1]
ot — QHMSESP 2] (ESP)
v —— Q-HMS-CEFS [3] (CEFS)
:‘m — Q-HMS-ECMWF-sn [4] (ECMWF-sn)
)
% 1,200
5 L1100
£ Lo
¥ w0
S a0
0
600
500
0
w0
0
1,400 Q-HMS-ECMWF-sn000 [4]
Q-HMS-ECMWF-sn100 [4]
1300

Q-HMS-ECMWF-sn010 [4]
1,200 Q-HMS-ECMWF-5n090 [4]
Q-HMS-ECMWF-5n020 [4]

1100 Q-HMS-ECMWF-5n080 [4]
T L000 Q-HMS-ECMWF-sn033 [4]
z . Q-HMS-ECMWF-sn067 [4]
§ — Q-HMS-ESP0SO [2]
L — QHMS-CEFS050 [3]
- —— Q-HMS-ECMWF-5n050 [4]
0
500
40
0
2051110 081111 81112 20191113 0181114 20181115 0151116 81117
000 00:00 000 000 00100 00 000 000
Flow Forecasting System CEMIG [Pl HEC-HMSday_Update: [1] 2019-11-16 09:00 GMT-3 Current HEC-HMSday_Forecast_PostESP: [2] 2019-11-14 09:00 GMT-3 Current HEC-HMSday_Forecast_PostCEFS: [3] 2019-11-18 09:00 GMT-3 Current
_ HEC-HMSdav Forecast PostECMWF-sn: [41 2019-11-18 09:00 GMT-3 Current
File Tools Options Help
o 5-L0@Es 7
nteractive For Mod type Name Summary Locations Start End valid Time User Creation time Active Delete Copy
r B a
~ || MaB

Aimores - Update
Aimores - Forecast
Tres Marias - Update
> [#] Tres Marias - Forecast
v || HECHMS Bradil
[H update
#® Update_Leste
# Update_norte
Update_Oeste
Update_Parana

3 : Plot Overview

5 : Interactive Forecasts

>

5 || Correction
o | HECHMS CEMIG
2 | sosx
S 5| soBEKD
ﬁ % | RTCTools

> | Routing

%

Modifier

para cada
bacia no
FEWS

y Epwop [l Tme seriesDisplay - modifiers 01 X System Monitor |2} Manual Forecasting Display

Create mod

avw
Modiifier Properties: TRMM-MERGE (Parameters) Sul
Name TRMM-MERGE (Parameters) Sul

Carrection

location A_PCbs B_PObs
14_de_lulho ] 10
Barra_Grande [} 10
Campos_Novos 0 10
Dona_Frandisca ] 10
Foz_do_Chapeco [} 10
6_B_Murhoz 0 10
Salto_Caxias ] 10

Spatial Display




UHE_14_DE_JULHO

e — QAFLU
Li0o —— Q-HMS [1]
— Q-HMS-ECMWF-fc [2]

1,000 — Q-HMS-GFS [3]

Discharge (m3/s)

Variabilidade da -
Previsao de
Precipitacao =

o i
i Adogéo da preVi85o “ e e e e e T e e e o e e o

HEC-HMSday_Update: [1] 2019-11-16 09:00 GMT-3 Current HEC-HMSday_ForecastECMWF-fc: [2] 2019-11-18 09:00 GMT-3 Current HEC-HMSday_ForecastGFS: [3] 2019-11-18 09:00 GMT-3 Current

por ensem ble UHE_14_DE_JULHO

— QAFLU
—Q-HMs[1]

— Q-HMS-ECMWF-pf [2] (ECMWF)
— Q-HMS-ECMWF-fc [3]

— Q-HMS-GEFS [4] (GEFS)

» Correcao de vies: LS - S
Linear Scaling e QM -
Quantile Mapping ,.
¢ » Modifier para cada ? ==

£ Q-HMS-ECMWF-5f067 (2]
L % 2,000 . — Q-HMS-ECMWF-pf050 [2]
a c I a n O L0 —— Q-HMS-GEFS050 [4]
2 1500
1,250
1,000
1 750

.I 5““‘-‘-‘\“——.__

20191112 20191114 20191116 20191118 20191120 20131122 20191124 20191126 20191128 20191130 20191202 20191204 20191206
00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 ©0:00 00:00

HEC-HMSday_Update: [1] 2019-11-16 09:00 GMT-3 Current HEC-HMSday_ForecastECMWF-pf: [2] 2019-11-18 09:00 GMT-3 Current HEC-HMSday_ForecastECMWF-fc: [3] 2019-11-18 09:00 GMT-3 Current

HEC-HMSdav ForecastGEFS: 41 2019-11-18 09:00 GMT-3 Current HEC-HMSdav ForecastGFS: [51 2019-11-18 09:00 GMT-3 Current




03

08f

Lead Time 1 month

12 L

111
101
09
081
07+
06
051
0 A
031
02
014

06

Probabilidade

05k

Variabilidade da
Previsao de |
Precipitacao

0,1F

20 6‘0 - 160 I 1&0 - 1:30 I ZZJU
Precipitagao Mensal(mm) Lead Time 3 months
121

Correcao dependente de: i

08
e Local 06
054

* Més 03]
;ﬂ?-
! 014

* Lead-Time (horizonte)
 Correcao de viés: LS -
Linear Scaling e QM -

Quantile Mapping Correcao de viés da previsao precipitacao sazonal:

* Correcao das superestimavas das estacao chuvosa

* 35 anos de dados para calibracao



Flow Forecasting System CEMIG [PRODUCTIOM] (Operator Client) - *
File Tools Options Help
- Name Smmary Locstons start £ valia Time User Creation time Active Delete copy
:r B G scii = s Rels [2015-11:05 1 T = [ w [ Fm
e : : [focru_ngemenal |
FEL [ simores - Update
= [E] Aimores - Forecast

Variabilidade da ° &=
Previsao de
Precipitacao

# Update_Leste
# Update_norte
Update_Oeste
[ update_Parana
Update_5ul
Forecast
ECMWF-fc
ECMWF-pf

Interactive Forecasts

5
<

6 : Data Viewer

Correction
HEC-HMS CEMIG
SOBEK
SOBEK2D
RTCTools

« Como é aplicada a R =

Modifier Properties: Bias correction

Name Bias correction

~ Apply
corre¢éo no
]
location BIAS
14_de_lulho QM ~
Agua_Vermelha QM.
Barra_Grande M .
Belo_Monte_Incrementsl QM ..
Warm state selection Hoaksant oHE
Campos_Movos M .
Capim_Branco_2 M .
Time zero: 2015-11-180..  (Carithanha oM.

f Series Display  /* Modifiers O X

Modifier
para cada

bacia no
FEWS




Variabilidade da
Previsao de
Precipitacao

e Baciacom

superestimacao
sistematica

Previsao Bruta

70,000
65,000
0,000

55,000

=
2 30,000
[=]
25,000
20,000
15,000
10,000

5,000

2018-05-01 2018-10-01 2018-11-01 2018-12-01 2015-01-01 2015-02-01 20150301 2015-04-01 2015-05-01 2015-06-01

Q-HMS-ECMWF -sn-ARD10 [3]
-HMS-ECMWF -sn-ARD90 [3]
Q-HMS-ECMWF -sn-AR020 [3]
Q-HMS-ECMWF -sn-ARDE0 [3]
-HMS-ECMWF -sn-ARD33 [3]
-HMS-ECMWF -sn-ARDE7 [3]

— Q-HMS-ECMWF-sn-ARDS0 [3]

Previsao com viés corrigido (sem consisténcia da hidrologia)

47,500
45,000
42,500
40,000
37,500
35,000
32,500
30,000
27,500
25,000
22,500
20,000
17,500
15,000
12,500
10,000

7.500

5000

2,500

Discharge {m3/s)

2018-0%-01 2018-10-01 2018-11-01 2018-12-01 20150101 2015-02-01 201%-03-01 201%-D4-01 2015-05-01 2015-06-01

Q-HMS-ECMVUF-sn-AR010 [3]
Q-HMS-ECMVUF-sn-AR090 [3]
Q-HMS-ECMVUF-sn-AR020 [3]
Q-HMS-ECMVWF-sn-AR080 [3]
Q-HMS-ECMVUF-sn-AR033 [3]
Q-HMS-ECMVUF-sn-AR067 [3]

— Q-HMS-ECMWF-sn-AR050 [3]



Previsao Bruta

Q-HMS-ECMWF-sn010 [3]
Q-HMS-ECMWF-5n090 [3]

3,250

3,000

n agm Q-HMS-ECMWF =n020 [3]
a rl a I I a e a 2750 Q-HMS-ECMWF-sn030 [3]
2,500 Q-HMS-ECMWF =n033 [3]

2,250 Q-HMS-ECMWF-sn057 [3]
2 (g 7 — QHMSECMWF-sn050 [3
Previsao de R ) ’
E
r 1,750
B
2 1,500
¥
(=]

Precipitacéo 2 N e il

750

250

]
o
. B a c I a c o m 20180501 2018-10-01 2018-11-01 2018-12-01 2015-01-01 2015-02-01 2015-03-01 2015-04-01 2015-05-01 20150601

subestimacao
sistematica Previsao com viés corrigido (sem consisténcia da hidrologia)

4,250 Q-HMS-ECMWF-sn-ARD 10 [2]
4,000 Q-HMS-ECMWF-sn-ARDS0 [2]
3,750 Q-HMS-ECMWF-sn-ARO20 [2]
3,500 Q-HMS-ECMWF-sn-AROB0 [2]
3,250 Q-HMS-ECMWF-sn-ARO33 [2]
3,000 Q-HMS-ECMWF-sn-AROGT [2]
2,750 — Q-HMS-ECMWF-sn-AR0S50 [2]
2,500
2,250
2,000
1,750
1,500
1,250
1,000

750

Discharge {m3/s)

250

20180501 2018-10-01 2018-11-01 2018-12-01 2015-01-01 20150201 2015-03-01 2015-04-01 20150501 2015-De-01



Ajuste da
Previsao de Vazao
pelo Especialista

« Consisténcia da
Previsao Pelo
Hidrologo

 Busca da amplitude
mais provavel a partir
da tendéncia apontada
pelos Modelos
Climaticos

File Tools Options Help

Flow Forecasting System CEMIG [PRODUCTION] (Qperator Client)

Modifier

a2 E>s 7

] Interactive Forecasts E0 -
5
2 r B G
g ~ MGE
E Aimores - Update
- . Aimores - Forecast

Tres Marias - Update
. Tres Marias - Forecast
R HEC-HMS Brazil
[#] Update
# Update_Leste
# Update_norte
Update_Deste
Update_Farana
# Update_5ul
v Forecast
ECMWF-fc
ECMWF-pf
@ ECMwF-sn
GFS
GEFS
# CEFS
& ESP
~ Correction
Merge Seasonal Forecasts (050)
Correct Seasonal Forecasts
Export Corrected Seasonal Forecasts

5 : Interactive Forecasts

& : Data Viewer

para cada

bacia no

Warm state selection

Time zero: 2019-11-18 09:00

Forecast length;

edit run options

Mod type

Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...
Correct Seasonal ...

MName

Q-HMS5-CORRECTED-sn-AROS50 ...
Q-HMS-CORRECTED-sn-AROS0 ..,
Q-HMS-CORRECTED-sn-ARDS50 ..,
Q-HMS5-CORRECTED-sn-AROS50 ...
Q-HMS-CORRECTED-sn-AROS0 ..,
Q-HMS-CORRECTED-sn-ARDS50 ..,
Q-HMS5-CORRECTED-sn-AROS50 ...
Q-HMS-CORRECTED-sn-AROS0 ..,
Q-HMS-CORRECTED-sn-ARDS50 ..,
Q-HMS5-CORRECTED-sn-AROS50 ...
Q-HMS-CORRECTED-sn-AROS0 ..,
Q-HMS-CORRECTED-sn-ARDS50 ..,
Q-HMS5-CORRECTED-sn-AROS50 ...
Q-HMS-CORRECTED-sn-AROS0 ..,
Q-HMS-CORRECTED-sn-ARDS50 ..,
Q-HMS5-CORRECTED-sn-AROS50 ...
Q-HMS-CORRECTED-sn-AROS0 ..,
Q-HMS-CORRECTED-sn-ARDS50 ..,
Q-HMS5-CORRECTED-sn-AROS50 ...
Q-HMS-CORRECTED-sn-AROS0 ..,
Q-HMS-CORRECTED-sn-ARDS50 ..,
Q-HMS5-CORRECTED-sn-AROS50 ...
Q-HMS-CORRECTED-sn-AROS0 ..,
Q-HMS-CORRECTED-sn-ARDS50 ..,
Q-HMS5-CORRECTED-sn-AROS50 ...

Summary

Q-HM5-CORRECTED -sn-AR)
Q-HMS-CORRECTED-sn-AR!
Q-HMS5-CORRECTED-sn-AR!
Q-HM5-CORRECTED -sn-ARI
Q-HMS-CORRECTED-sn-AR!
Q-HMS5-CORRECTED-sn-AR!
Q-HM5-CORRECTED -sn-ARI
Q-HMS-CORRECTED-sn-AR!
Q-HM5-CORRECTED-sn-AR!
Q-HM5-CORRECTED -sn-ARI
Q-HMS-CORRECTED-sn-AR!
Q-HM5-CORRECTED-sn-AR!
Q-HM5-CORRECTED -sn-AR)
Q-HMS-CORRECTED-sn-AR!
Q-HM5-CORRECTED-sn-AR!
Q-HM5-CORRECTED -sn-AR)
Q-HMS-CORRECTED-sn-AR!
Q-HM5-CORRECTED-sn-AR!
Q-HM5-CORRECTED -sn-AR)
Q-HMS-CORRECTED-sn-AR!
Q-HMS5-CORRECTED-sn-AR!
Q-HM5-CORRECTED -sn-AR)
Q-HM5-CORRECTED-sn-AR!
Q-HM5-CORRECTED-sn-AR!
Q-HM5-CORRECTED -sn-AR)

Create mod

F

Modifier Properties: Correct Seasonal Forecasts

Name Q-HMS-CORRECTED-sn-ARQS0_PUERTO_SILES_TELES PIRES_14DE Il

Start time 2019-11-18 09:00 4= End time 2019-11-24 09:00
Locations . .
BELO MONTE ~ Dperah :l:n Time series
BOA SORTE E-L - v
CARINHAMHA :
CRO DO ARAGUAIA H BT N
EC QHMS-CORREC Q-
FURNAS {m3/s) m
INCREMENTAL _GLUAJARA_MIRIM) GMT-3 sn  CORRECTED-sn  CC
MIRA_FLOR IRE UHE_TUCURLI VE
PARACATU TUCURLI VE
PENA_AMARILLA v [1] [1]
< > HEC-HMSday_ForemsﬂWéngé-sﬁI: [1] Merge_S--

@Map ﬂ_'ﬁme Series Display Jb Modifiers [ X



Belo Monte

40,000

Ajuste da

Previsaode Vazao -~ @

32,500

pelo Especialista -

27,500

B
g

B
g

B

000

 Visualizagao do super- .-
ensemble com os -
varios modelos 000

Discharge {m3/s)

7.500
5,000
2500 ——y
T .
]
2013-12-01 2020-01-01 2020-02-01 2020-03-01 2020-04-01 2020-05-01 2020-06-01 2020-07-01 2020-08-01 2020-05-01 2020-10-01 2020-11-01

HEC-HMSday_ForecastECMWF-pf: [1] 2019-11-18 09:00 GMT-3 Current HEC-HMSday_Forecast_PostECMWF-sn: [2] 2019-11-18 09:00 GMT-3 Current
HEC-HMSday_Forecast_PostESP: [3] 2019-11-14 09:00 GMT-3 Current HEC-HMSday_Forecast_PostCEFS: [4] 2019-11-18 09:00 GMT-3 Current
HEC-HMSday_Update: [5] 2019-11-16 09:00 GMT-3 Current HEC-HMSday_ForecastMerge-sn: [6] Merge Seasonal Forecasts (050) 2019-11-18 09:00 GMT-3 Current

Q-HMS-ECMWF-pf-AR000 [1]
Q-HMS-ECMWF-pf-AR100 [1]
Q-HMS-ECMWF-pf-AR010 [1]
Q-HMS-ECMWF-pf-AR090 [1]
Q-HMS-ECMWF-pf-AR020 [1]
Q-HMS-ECMWF-pf-AR080 [1]
Q-HMS-ECMWF-pf-AR033 [1]
Q-HMS-ECMWF-pf-AR067 [1]
Q-HMS-ECMWF-sn-AR0O0 [2]
Q-HMS-ECMWF-sn-AR100 [2]
Q-HMS-ECMWF-sn-ARD10 [2]
Q-HMS-ECMWF-sn-AR020 [2]
Q-HMS-ECMWF-sn-AR020 [2]
Q-HMS-ECMWF-sn-AR080 [2]
Q-HMS-ECMWF-sn-AR033 [2]
Q-HMS-ECMWF-sn-ARD67 [2]
Q-HMS-ESP-AR00D [3]
Q-HMS-ESP-AR100 [3]
Q-HMS-ESP-AR010 [3]
Q-HMS-ESP-AR0S0 [3]
Q-HMS-ESP-AR020 [3]
Q-HMS-ESP-ARO8D [3]
Q-HMS-ESP-ARO33 [3]
Q-HMS-ESP-ARO67 [3]
Q-HMS-CEFS-ARDO0 [4]
Q-HMS-CEFS-AR100 [4]
Q-HMS-CEFS-AR010 [4]
Q-HMS-CEFS-AR020 [4]
Q-HMS-CEFS-AR020 [4]
Q-HMS-CEFS-AR0S0 [4]
Q-HMS-CEFS-AR033 [4]
Q-HMS-CEFS-AR067 [4]

— Q-HMS-ESP-AR050 [3]

— Q-HMS-CEFS-AR0S0 [4]

— Q-HMS-ECMWF-sn-AROS0 [2]
— Q-HMS-ECMWF-pf-AR0S0 [1]
— Q-HMS-CORRECTED-sn-AR0S0 CORRECTED-sn [6;




Ajuste da

Q-HMS-ECMWF-sn-AROOO [1]
40,000

Q-HMS-ECMWF-sn-AR100 [1]
35,000 Q-HMS-ECMWF-sn-AR010 [1]

Previsao de Vazao :: e

£ Q-HMS-ECMWF-sn-ARD20 [1]

§ 20,000 Q-HMS-ECMWF-sn-AR080 [1]

u u F 15,000 Q-HMS-ECMWF-sn-AR033 [1]
° Q-HMS-ECMWF-sn-ARD67 [1]

pelo Especialista ‘= ——
s Q-HMS-ECMWF-sn-AR100 [2]

¢ Q-HMS-ECMWF-sn-AR010 [2]

Q-HMS-ECMWF-sn-ARDS0 [2]

50,000 Q-HMS-EGPARBES 5020 [2]

45,000 Q-HMS-ESPIAEL9¢-HR080 [2]

40,000 Q-HMS-EGPIARES 59033 [2]

X 3500 Q-HMS-EGPIAROST- {59067 [2]

; - —— Q-HMS-ESPIMERSE- fF050 [1]

« Comparacio da e
previsao ajustada com -
a original

Q-HMS-ECIRABOFENSEN-ARDS0 CORRECTED-sn [4]
Q-HMS-ESP-ARD33 [5]
Q-HMS-ESP-ARDET [5]
Q-HMS-ESP-ARDDO [2]
Q-HMS-ESP-AR100 [2]
Q-HMS-ESP-ARD10 [2]
Q-HMS-ESP-ARDS0 [2]

Q-HMS-EEFSREPOGTE]
50,000 Q-HMS-EEFFRBA0(IE]
Q-HMS-EEFRABI§E]
% 40,000 Q-HMS-EEFFRBGB(IE]
E — Q-HMS-EEF:REBAGTH]
g, 30,000 — Q-HMS-CORRERTED BT AROS0 CORRECTED-sn [4]
"
2
§ 2000 Q-HMS-CEFS-AR033 [6]
a Q-HMS-CEFS-ARDE7 [6]
1, Q-HMS-CEFS-ARD00 [2]
Q-HMS-CEFS-AR100 [2]
0 Q-HMS-CEFS-ARD10 [2]
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