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	Summary of Actions & Timelines 
· 20th Nov 2013: MOD_12_13 raised;
· 05th Dec 2013: First discussion at Modification Meeting 52; 
· 06th Feb 2014: AES presentation on Battery Storage technology at Modification Meeting 53;
· 03rd April 2014: Modification Meeting 54 communication of vendor impact assessment for testing and agreement for internal testing;
· May 2014: SEMO and TSO initial test with additional Pump Storage identical to existing one;
· 12th June 2014: Initial test results communicated at Modification Meeting 55;
· 4th July 2014: Modification Committee conference call discussing scenarios for additional testing;
· 25th July 2014: communication of additional market testing results.
· 14th August 2014: Discussing test results at Modification Meeting 56.



Introduction 
The purpose of this document is to give a high level description of the results from the additional testing carried out on Market Systems in July 2014. This was at the request of the Modification Committee with regards to the impact assessment of MOD_12_13. The Modification was proposed by AES to allow Battery Storage technology, currently not covered by the Trading and Settlement Code (T&SC), to be set up in the market systems as an additional Pumped Storage Unit.

The tests aimed to verify that one additional generator unit, with Resource Type set to Pumped Storage, could be successfully registered in the Central Market Systems and all pricing (MSP) runs could be successfully executed with the new unit included.
This document is limited to the observation of feasibility of market schedule and price outputs on all MSP run types for two Trading Dates as agreed in the Modification Committee conference call on the 4th of July 2014. This document will not detail the impact of the proposed inclusion of the new unit on all aspects of the market. The test phase was not a fully comprehensive ‘end to end’ test and this document will not provide an analysis of the initial test carried out where an additional set of Pumped Storage units, identical to the existing Turlough Hill configuration was registered.
Data Assumptions and Observations 

The test was carried out for Trading Days 9th and 10th July 2014, these being the next dates available on the SEMO test environment. The 8th July was also run in order to provide initial conditions for the target run dates; however July 8th will not be part of our analysis. Inputs files and registration data were prepared and loaded for all five run types on each day (EA, EA2, WD1, EP1 & EP2). Standing values were used for all units. As agreed in previous discussion on test scope, one additional unit, set up as Pumped Storage, was registered on the Central Market Systems with resource name GU_412345. 
Technical and Commercial Data, as submitted by AES for GU_412345, was loaded to the Central Market Systems. Please refer to Appendix A for details of this dataset. 
After an initial set of runs were completed, some observations were made with regards to two of the parameters submitted by AES.

The values for ‘Lower Registered Output’ and ‘Forecast Minimum Output’ were submitted as being zero instead of -100MW. During testing, this prevented the unit from reaching negative schedules and meeting its reservoir targets. The values were confirmed with AES and updated by SEMO in the Central Market Systems in advance of a re-execution of the tests.  
It was also noted that all four Pump Storage units at Turlough Hill were unavailable for the dates tested. Having all potential Pump Storage units fully available was considered relevant for the testing; hence all Turlough Hill Units were made full availability for the second execution of the tests.  
In addition a set of sample Dispatch Instructions, modelled on the existing Pumped Storage Units, were also included in the test in order to verify the Instruction Profile results for the new unit.
Fifteen MSP runs (including those for the initial conditions) were successfully completed within the standard operational timeframes. No alarms messages which might indicate system errors or infeasible solutions were raised.
The new Pumped Storage Unit was included in the relevant output files as expected. 
The test data was replicated across the five runs, producing small variations in the results for the five run types in each Trading Day, the main difference being Ex-Ante runs were based on estimated forecast data while Ex-Post based on estimated real time data. 
Due to the limited nature of the testing, SEMO will not be commenting on the impact of an additional Pumped Storage Unit of this magnitude on market trends, however we can confirm that we observed that all data flows and relevant calculations were produced as per T&SC requirements.
SEMO has verified that:

· Instruction Profiler performance has not been affected;
· Dispatch Quantities have been calculated as per T&SC;

· Operating Limits have been calculated as per T&SC;

· The Pumped Storage sets have been scheduled as per required by the Unit Commitment (UUC) software;
· The Reservoir levels are updated correctly as Pumped Storage units are scheduled;

· The cycle efficiency for Pumped Storage was applied correctly;

·  All schedules were feasible; and
· No alarm or error linked to the calculation of the SMP was encountered during testing.

Based on the above observations, SEMO is satisfied that the MSP Demand software will be able to accommodate an additional Pumped Storage Unit with characteristics as specified by AES.
No negative impact on existing processes, calculations or data was observed, however SEMO will not be commenting on changes to expected schedules from existing units or long term impact on SMP and market payments.
Generation Schedules and System Summary are output files from the MSP software.  These files, from each of the ten test MSP runs, will be issued to the Committee together with this document as agreed at the conference call. 

Conclusions

The high level analysis of schedules and prices on all MSP runs, does not appear to raise any specific data error or issue within the agreed scope of testing carried out.

SEMO is satisfied that the MSP Software appears to be able to provide a full set of valid results, including an additional Pumped Storage unit.
This does not affect existing processes or operational timeframes. 

The new unit GU_412345 was scheduled according to the principles applicable to Pumped Storage Units and, as per the existing Pumped Storage Units, provided flexibility to the scheduler mainly as demand shaving or night valley adjustments.
Appendix A

Technical and Commercial Offer Data submitted by AES:
	 
	 
	TYPE OF DATA
	 
	SUBMISSION REQUIREMENT BY UNIT

	 
	Units
	Validation Technical Offer Data
	Validation Registration Data
	 
	Pumped Storage Unit
	Energy Storage Unit

	Minimum On Time
	Hours
	Yes
	 
	 
	0
	0

	Minimum Off Time
	Hours
	Yes
	 
	 
	0
	0

	Maximum On Time 
	Hours
	Yes
	 
	 
	9999
	9999

	Synchronous Start Up Time Hot 
	Hours
	Yes
	 
	 
	0
	0

	Synchronous Start Up Time Warm 
	Hours
	Yes
	 
	 
	0
	0

	Synchronous Start Up Time Cold
	Hours
	Yes
	 
	 
	0
	0

	Block Load Cold
	MW
	Yes
	 
	 
	0
	0

	Block Load Hot 
	MW
	Yes
	 
	 
	0
	0

	Block Load Warm 
	MW
	Yes
	 
	 
	0
	0

	Deload Break Point 
	MW
	Yes
	 
	 
	0
	0

	Deloading Rate 1
	MW/min
	Yes
	 
	 
	270
	0

	Deloading Rate 2 
	MW/min
	Yes
	 
	 
	270
	0

	Dwell Time Up 1
	Mins
	Yes
	 
	 
	0
	0

	Dwell Time Up 2 
	Mins
	Yes
	 
	 
	0
	0

	Dwell Time Up 3 
	Mins
	Yes
	 
	 
	0
	0

	Dwell Time Down 1
	Mins
	Yes
	 
	 
	0
	0

	Dwell Time Down 2
	Mins
	Yes
	 
	 
	0
	0

	Dwell Time Down 3
	Mins
	Yes
	 
	 
	0
	0

	Dwell Time Up Trigger Point 1 
	MW
	Yes
	 
	 
	0
	0

	Dwell Time Up Trigger Point 2 
	MW
	Yes
	 
	 
	0
	0

	Dwell Time Up Trigger Point 3 
	MW
	Yes
	 
	 
	0
	0

	Dwell Time Down Trigger Point 1 
	MW
	Yes
	 
	 
	0
	0

	Dwell Time Down Trigger Point 2
	MW
	Yes
	 
	 
	0
	0

	Dwell Time Down Trigger Point 3
	MW
	Yes
	 
	 
	0
	0

	End Point of Start Up Period 
	MW
	Yes
	 
	 
	5
	0

	Load Up Break Point Cold 1 
	MW
	Yes
	 
	 
	5
	0

	Load Up Break Point Cold 2 
	MW
	Yes
	 
	 
	5
	0

	Load Up Break Point Hot 1
	MW
	Yes
	 
	 
	5
	0

	Load Up Break Point Hot 2 
	MW
	Yes
	 
	 
	5
	0

	Load Up Break Point Warm 1 
	MW
	Yes
	 
	 
	5
	0

	Load Up Break Point Warm 2 
	MW
	Yes
	 
	 
	5
	0

	Loading Rate Cold 1
	MW/min
	Yes
	 
	 
	210
	0

	Loading Rate Cold 2 
	MW/min
	Yes
	 
	 
	210
	0

	Loading Rate Cold 3 
	MW/min
	Yes
	 
	 
	210
	0

	Loading Rate Hot 1
	MW/min
	Yes
	 
	 
	210
	0

	Loading Rate Hot 2 
	MW/min
	Yes
	 
	 
	210
	0

	Loading Rate Hot 3 
	MW/min
	Yes
	 
	 
	210
	0

	Loading Rate Warm 1 
	MW/min
	Yes
	 
	 
	210
	0

	Loading Rate Warm 2 
	MW/min
	Yes
	 
	 
	210
	0

	Loading Rate Warm 3 
	MW/min
	Yes
	 
	 
	210
	0

	Ramp Down Break Point 1 
	MW
	Yes
	 
	 
	5
	0

	Ramp Down Break Point 2 
	MW
	Yes
	 
	 
	5
	0

	Ramp Down Break Point 3 
	MW
	Yes
	 
	 
	5
	0

	Ramp Down Break Point 4 
	MW
	Yes
	 
	 
	5
	0

	Ramp Down Rate 1
	MW/min
	Yes
	 
	 
	270
	100

	Ramp Down Rate 2 
	MW/min
	Yes
	 
	 
	270
	100

	Ramp Down Rate 3 
	MW/min
	Yes
	 
	 
	270
	100

	Ramp Down Rate 4 
	MW/min
	Yes
	 
	 
	270
	100

	Ramp Down Rate 5 
	MW/min
	Yes
	 
	 
	270
	100

	Ramp Up Break Point 1
	MW
	Yes
	 
	 
	73
	100

	Ramp Up Break Point 2 
	MW
	Yes
	 
	 
	73
	100

	Ramp Up Break Point 3 
	MW
	Yes
	 
	 
	73
	100

	Ramp Up Break Point 4 
	MW
	Yes
	 
	 
	73
	100

	Ramp Up Rate 1
	MW/min
	Yes
	 
	 
	210
	100

	Ramp Up Rate 2 
	MW/min
	Yes
	 
	 
	210
	100

	Ramp Up Rate 3 
	MW/min
	Yes
	 
	 
	210
	100

	Ramp Up Rate 4 
	MW/min
	Yes
	 
	 
	210
	100

	Ramp Up Rate 5 
	MW/min
	Yes
	 
	 
	210
	100

	Soak Time Cold 1 
	Mins
	Yes
	 
	 
	0
	0

	Soak Time Cold 2 
	Mins
	Yes
	 
	 
	0
	0

	Soak Time Trigger Point Cold 1 
	MW
	Yes
	 
	 
	0
	0

	Soak Time Trigger Point Cold 2 
	MW
	Yes
	 
	 
	0
	0

	Soak Time Hot 1
	Mins
	Yes
	 
	 
	0
	0

	Soak Time Hot 2 
	Mins
	Yes
	 
	 
	0
	0

	Soak Time Trigger Point Hot 1 
	MW
	Yes
	 
	 
	0
	0

	Soak Time Trigger Point Hot 2 
	MW
	Yes
	 
	 
	0
	0

	Soak Time Warm 1
	Mins
	Yes
	 
	 
	0
	0

	Soak Time Warm 2 
	Mins
	Yes
	 
	 
	0
	0

	Soak Time Trigger Point Warm (1)
	MW
	Yes
	 
	 
	0
	0

	Soak Time Trigger Point Warm (2)
	MW
	Yes
	 
	 
	0
	0

	Start of Restricted Range 1
	MW
	Yes
	 
	 
	10
	0

	End of Restricted Range 1
	MW
	Yes
	 
	 
	40
	0

	Start of Restricted Range 2 
	MW
	Yes
	 
	 
	0
	0

	End of Restricted Range 2
	MW
	Yes
	 
	 
	0
	0

	Hot Cooling Boundary
	Hours
	Yes
	 
	 
	12
	0

	Warm Cooling Boundary
	Hours
	Yes
	 
	 
	60
	0

	Block Load Flag
	Yes/No
	Yes
	 
	 
	Submitted Daily
	NO

	Forecast Availability Profile
	MW
	No
	 
	 
	Profile per TP submitted daily
	Profile per TP submitted daily

	Forecast Minimum Output Profile
	MW
	No
	 
	 
	Profile per TP submitted daily
	Profile per TP submitted daily

	Forecast Minimum Stable Generation Profile
	MW
	No
	 
	 
	Profile per TP submitted daily
	Profile per TP submitted daily

	Short-Term Maximisation Capability
	MW
	Yes
	 
	 
	79
	0

	Short-Term Maximisation Time
	MW
	Yes
	 
	 
	6
	0

	Minimum Generation
	MW
	Yes
	 
	 
	5
	0

	Lower Registered Output
	MW
	Yes
	 
	 
	71.93
	0*

	Pumped Storage Cycle Efficiency
	%
	Yes
	 
	 
	70
	85

	Target Reservoir Level Percentage
	%
	Yes
	 
	 
	50
	50

	Pumping Capacity
	MW
	Yes
	 
	 
	71.93
	100

	Maximum Storage Capacity
	MWh
	 
	Yes
	 
	1540
	100

	Minimum Storage Capacity
	MWh
	 
	Yes
	 
	300
	5


* ‘Lower Registered Output’ was set to -100MW as confirmed with AES
	Item
	New Value

	 
	 

	res_type
	PRED_PR_MAKER_GEN

	res_name
	 

	im_res_name
	 

	connection_point
	 

	connection_type
	 

	connection_agreement_xref
	 

	eff_date
	 

	exp_date
	 

	fuel_type
	Not Applicable

	min_stable_gen
	0.00

	min_time_sync_cold
	0

	min_time_sync_warm
	0

	min_time_sync_hot
	0

	min_gen_cap
	0

	max_gen_cap
	100.00

	max_ramp_up
	100

	max_ramp_down
	100

	elapse_sync_cold
	n/a

	elapse_sync_warm
	n/a

	elapse_sync_hot
	n/a

	ENERGY_storage_flag
	Yes

	energy_limit_flag
	No

	netting_gen_flag
	No

	st_max_cap_mw
	0

	st_max_cap_time
	0

	min_on_time
	0

	max_on_time
	99999

	min_off_time
	0

	start_forbidden_range_1
	n/a

	end_forbidden_range_1
	n/a

	start_forbidden_range_2
	n/a

	end_forbidden_range_2
	n/a

	fixed_unit_load
	0

	unit_load_scalar
	1

	startup_time_cold
	0

	startup_time_warm
	0

	startup_time_hot
	0

	block_load_flag
	No

	block_loads_cold
	0.00

	block_loads_warm
	0.00

	block_loads_hot
	0.00

	loading_rate_cold_1
	0

	loading_rate_cold_2
	0

	loading_rate_cold_3
	0

	loading_rate_warm_1
	0

	loading_rate_warm_2
	0

	loading_rate_warm_3
	0

	loading_rate_hot_1
	0

	loading_rate_hot_2
	0

	loading_rate_hot_3
	0

	loading_up_break_pt_cold_1
	0

	loading_up_break_pt_cold_2
	0

	loading_up_break_pt_warm_1
	0

	loading_up_break_pt_warm_2
	0

	loading_up_break_pt_hot_1
	0

	loading_up_break_pt_hot_2
	0

	soak_time_hot_1
	0

	soak_time_hot_2
	0

	soak_time_warm_1
	0

	soak_time_warm_2
	0

	soak_time_cold_1
	0

	soak_time_cold_2
	0

	trigger_pt_hot_1
	0

	trigger_pt_hot_2
	0

	trigger_pt_warm_1
	0

	trigger_pt_warm_2
	0

	trigger_pt_cold_1
	0

	trigger_pt_cold_2
	0

	startup_end_pt
	0

	ramp_up_rate_1
	100

	ramp_up_rate_2
	100

	ramp_up_rate_3
	100

	ramp_up_rate_4
	100

	ramp_up_rate_5
	100

	ramp_up_break_pt_1
	100.00

	ramp_up_break_pt_2
	100.00

	ramp_up_break_pt_3
	100.00

	ramp_up_break_pt_4
	100.00

	ramp_down_rate_1
	100

	ramp_down_rate_2
	100

	ramp_down_rate_3
	100

	ramp_down_rate_4
	100

	ramp_down_rate_5
	100

	ramp_down_break_pt_1
	0.00

	ramp_down_break_pt_2
	0.00

	ramp_down_break_pt_3
	0.00

	ramp_down_break_pt_4
	0.00

	deloading_rate_1
	0

	deloading_rate_2
	0

	deload_break_pt
	0

	dwell_times_1
	0

	dwell_times_2
	0

	dwell_times_3
	0

	dwell_times_trigger_pt_1
	0

	dwell_times_trigger_pt_2
	0

	dwell_times_trigger_pt_3
	0

	droop
	4

	number_of_starts
	n/a

	number_of_run_hrs
	n/a

	min_STORAGE_cap
	5

	max_STORAGE_cap
	100

	STORing_load_cap
	100

	ENERGY_storage_cyc_efy
	0.85

	mode_of_operation
	0

	unit_location_id
	 

	physical_location_id
	 

	station_name
	 

	station_id
	 

	station_address
	 

	station_address2
	 

	registered_firm_cap
	100

	non_firm_acc_quantity
	0

	target_STORAGE_level_percent
	50

	target_STORAGE_level_mwh
	50

	commission_test_cert
	 

	old_flag
	No

	old_resname
	n/a

	old_mpname
	n/a

	priority_dispatch_flag
	No

	under_test_start_date
	 

	under_test_end_date
	 

	qualified_comm_ch
	BROWSER

	jurisdiction
	NI

	notification_comment
	 

	trading_site_name
	 

	meter_registration_id
	Tba

	data_xchg_test
	 

	eb_license
	 

	eb_eff_date
	 

	eb_exp_date
	 

	external_id
	 

	default_data_submission
	 


	Forecast Avaialbility Profile
	100MW

	Forecast Minimum output
	0MW*

	Forecast Minimum Stable Generation
	0MW


* ‘Forecast Minimum Output’ was set to -100MW as confirmed with AES

9

