
Ess Power
Power Distribution

Central authority for distributing active & reactive power
across all battery ESS units in an OpenEMS Edge system.



Overview : What does Ess Power do ?

Key responsibilities every control 
cycle:

● Collects power requests from all 
active controllers as constraints 

● Resolves conflicts and respects 
each ESS's hardware limits 

● Delivers a consistent setpoint to 
each battery ESS unit 

● Runs every ~1 second, aligned 
with the OpenEMS Edge cycle 

Input :
Measurement values like Soc, allowed 

charge and discharge power

Process : 
Controllers add constraints. Solver 

computes optimals Setpoint power to per 
Ess

Output :
Setpoints written to  each ESS via 
applyPower().  Constraints cleared.



Control Cycle

1. After Process Image :
a. Live measurements are read
b. Hardware boundaries are fixed for the 

rest of the cycle 
2. Before Write :

a. Controller inject power requests as 
constraints. 

b. Solver computes the setpoint for each 
Ess.

c. Apply power() on each ess.
3. After Write :

a. Constraints are cleared. 
b. New contraints are collected in next 

cycle.



Power Constraints : How controller express power requests ?

Constraints Types :

EQUALS

GREATER_OR_EQUALS

LESS_OR_EQUALS

Force an exact power value
E.g. Charge ar exactly 5000W

Set an upper limit
E.g. Discharge no more than 10000W

Set a lower limit
E.g. Must discharge at least  2000W

Constraints apply to:
● Active power (W) — real power delivered to / drawn from the grid 
● Reactive power (VAr) — for power factor or voltage support 
● All phases combined (symmetric) or L1 / L2 / L3 individually 

(asymmetric) 

Conflict Resolution

Multiple controllers can add constraints
 simultaneously. The solver finds the ESS
 setpoint that satisfies ALL of them.

 Example:
   Peak-shaving:  LESS_OR_EQUALS cap
   Self balancing:  EQUALS

   Solver satisfies both. If they conflict,
   finds closest feasible point + fault flag.

 If no feasible solution exists:
   All ESS → 0 W  and  NotSolved is set.



Solvers : 

V1  —  Linear Constraint Solver
Uses linear programming to find the optimal setpoint 
satisfying all active constraints.

Strategies:

  • OPTIMIZE_BY_MOVING_TOWARDS_TARGET  
(default)

  • KEEP_TARGET_DIRECTION_AND_MAXIMIZE

  • OPTIMIZE_BY_KEEPING_ALL_EQUAL

  • OPTIMIZE_BY_KEEPING_ALL_NEAR_EQUAL

  • ALL_CONSTRAINTS

Automatic fallback chain if strategy fails. 

V2 - Balance

No linear programming — distributes power

Strategy: BALANCE

Steps per cycle:

  1. Cluster receives a target setpoint

  2. Target clamped to aggregate capacity

  3. Split proportionally by available capacity

  4. Sub-clusters resolved recursively

Reactive power after active:  Q_max = √(S²−P²) 



V1 — Distribution Strategies

Keep All Equal

● Same active & reactive 
power to all ESS units.

● For identical batteries.

Keep Target Direction and 
Maximize in order

● Loads ess Ess to its limits 
one by one , 

● Minimises the shifting

Keep All Near Equal

● SoC-weighted split solved in one 
step via LU decomp.

●  Clamps units at limits & 
redistributes remainder.

All Constraints

● Pure feasibility solve -  no 
optimisation objective.

●  Finds any valid operating 
point. Last-resort fallback.

Move Towards Target

● Each Ess is assigned the 
weight based on its Soc.

● Gradual or smoothing 
shifting 10% soc weighted



V1 - Overview of Strategies

Scenario: 3 ESS 
SoC: A=70%  B=50%  C=30% 
Discharge target: 9 kW 
Max per ESS: 6 kW



V2 — BALANCE - proportional split by available capacity at each level 



Output Filtering : Preventing rapid oscillations in power commands sent to hardware

PID Filter (defaults)

● Reacts quickly to large 
setpoint changes. 

● Slow reactions small 
oscillations. 

P = 0.3  |  I = 0.3  |  D = 0.0  
(defaults)

PT1 Filter

First-order lag filter. Output 
approaches target exponentially. 
Suitable when a fixed ramp rate
is preferred over adaptive control.

Disabled

● No Filtering - raw solver 
setpoint applied each 
cycle

● Used only if the 
ramp-rate limiting is 
already handled at the 
inverter or controller level



Summary

● ESS Power is the single authority for power distribution across all ESS units each cycle.
● Controllers express requests as EQUALS / LESS_OR_EQUALS / GREATER_OR_EQUALS constraints.
● V1 (Linear Solver): SoC-aware strategies with automatic fallback — ideal for multi-ESS systems.
● V2 (Balance): Top-down proportional distribution through MetaEss cluster hierarchy
● Output filtering (PID by default) prevents rapid oscillations before commands reach hardware.


