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2- Current-loop mode
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* Grid-connected and stand-alone power systems
* Control Algorithm (MPC)

* Supervisory HLC (Power management)

* Inductor current is MV

* Controlled FC power (constrained dispatching)

* Controlled Battery/Grid Power

* Reduced ripples
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* Reducedripples

* Battery + Boost conv.
= Deficit load

* Voltage saturation

(possible)
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Two approaches:

e CL mode without HLC
e CL mode with HLC
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Control
Algorithm

(MPC) with CL
control mode

2- CL mode with HLC

 Similar to current-loop mode

* CL of boost conv. is MV (instead of conv. input current)
* Control Algorithm required

* HLCrequired

» Compensator for control signal of CL

n
y
. _ k+i k+i—1 k+i—1\(1k+1 k 2
sun )= Z [PFC,St — (VFC* + erry k¢ )(ICL — CLcor)]
to const. i=1
k
CLk — [ K.k + K I LK CL compensator
cor p Bat E 0 Bat calib. formula

Kcalib. = ICL = IFC,max + Kcalib.

Constraints
Al CLmin <Al CL < Al CLmax

FCH2 Technical Conference 2017, Birmingham, 31 May



Voltage / V

UNIVERSITYOF "
UNIVERSITYO! CL mode with HLC
1500 ———— R .
1.2kW FC stack - T—r—[_ esponsive
+ 1000 | ——Avl Gen  Reduced ripples
DC boost converter [ «  Controlled Battery/Grid
111 =
model CCH63250- : Power
~ 0
55U 31.25kHz | |+ FcSTfromHLC
00 —\J_—L— « NO voltage saturation
-1000
0 1000 2000 3000 4000 5000
Ts / 50 msec
40 1000
—— FC voltage ——Boost voltageouwt | |- FC ST ——FC Power [Def|
——FC current ——Boost current out L 35 200 Battery Power Boost conv P
50 P o — I N— —
10 30 600
| o,
-]_,_,\_,F N—I— * 2 Z a0
30 - 20 € 5
£ 2200
20 L 15 3
P-_J—L_r- L 10 0
10 ﬂ P 200
0 0 -400
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
Ts / 50 msec Ts / 50 msec 15

FCH2 Technical Conference 2017, Birmingham, 31 May



UNIVERSITYOF
BIRMINGHAM

Current-limit

Voltage-loop mode | Current-loop mode
9 P P mode

Proc & Cons L stand-alone and Stand-alone and Stand-alone and
Applicability _ _ :
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