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Introduction

At the Modifications Committee meeting on 27 July 2007, modification MOD_08_07 was deferred to allow more information to be provided.  This modification proposed a change to the Code, as the SEM systems apply ramp rates to Pumped Storage Units when generating and when pumping (via the application of a Single Ramp Rate or Single Ramp Down Rate as described in N.33).

Pumped Storage Units may operate at output levels greater than or equal to zero (generating) and less than or equal to zero (pumping).  Such operating modes are required by dispatch instructions provided by the relevant TSO.
This paper provides clarification of the current SEM system design and the impact of the current design in relation to the MSP Software and settlement calculations.

Provisions of the Code in Relation to Technical Offer Data
The Code contains restrictions on the values that can be submitted for various Technical Offer Data and Commercial Offer Data by Market Participants in relation to Generator Units.  This includes restrictions on the values for Pumped Storage Units.
In addition to specific restrictions and requirements in the Code, I.12 of the Code requires that: “Data shall be submitted in respect of a Generator Unit such that it is consistent with data submitted for that Unit under the applicable Grid Code, scaled, where appropriate, by the appropriate Distribution Loss Adjustment Factor as set out in paragraph 4.27”.
Current SEM Systems Implementation

Currently, the SEM systems apply the calculated Single Ramp Up Rate and Single Ramp Down Rate to all levels of output for pumped storage (including when pumping i.e. periods of consumption).
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As a result, if the Single Ramp Up Rate and Single Ramp Down Rate are both calculated as 5MW per minute, the MSP Software will constrain ramping of Pumped Storage Units (at all levels) to 150MW per Trading Period. If the MW range from Maximum Generation to Maximum Pumping for the Pumped Storage Unit is less than 150 MW, then a ramp rate of 5 MW/min will result in no constraint on any change in output of the Pumped Storage Unit from one Trading Period to the next in the MSP Software.
Impact of Current SEM Systems Implementation
As currently designed, the changes in output between Trading Periods are constrained by the relevant Single Ramp Rate by the MSP Software.  However, the MSP Software works only at a Trading Period resolution (i.e. it does not model within-period changes).  Therefore, if the Single Ramp Rate exceeds the maximum change between adjacent Trading Periods, then the MSP Software will not be constrained by the ramp rate. The MSP Software calculates MSQ and SMPs, which are subsequently used in settlement.  Hence, if the application of Ramp Rates for Pumped Storage Units does not affect the MSP Software, it will also not affect settlement.

As a result, changes in output greater than 7MW per minute would allow a Pumped Storage Unit to ramp from a Minimum Output level of -100MW and an Availability of 100MW between two consecutive Trading Periods without any ramping constraints being binding.  Similarly, a Single Ramp Rate exceeding 10MW/min will allow a change in output of 300MW per Trading Period without ramping constraints becoming binding.

Using the published Regulatory Authority data being used for the “Market Simulation Model Validation”
, then the limits of interest for pumped Storage Units and the implied ramping rates per Trading Period are as follows:
	Unit ID
	Minimum Output (assumed equal to the negative value of the Max Capacity)
	Max Capacity (MW)
	Ramp Rate Up MW/min
	Calculated Time To Ramp From Minimum Output and Max Capacity

	TH1
	-73
	73
	210
	42 seconds

	TH2
	-73
	73
	210
	42 seconds

	TH3
	-73
	73
	210
	42 seconds

	TH4
	-73
	73
	210
	42 seconds


Conclusions

Assuming that the data used by the Regulatory Authority modelling is close to accurate, the MSQs of Pumped Storage Units or any other Generating Units will be unaffected by the application of the Single Ramp Up Rate or Single Ramp Down Rate for levels or Pumped Storage Unit output that are less than zero (i.e. pumping).  
In fact, a Single Ramp Up Rate and Single Ramp Down Rate of 5MW per Trading Period or greater will ensure that the ramp constraint when pumping will not bind
.  Evidence from the data used in Market Trial confirms that it is extremely unlikely that this constraint will ever be binding, including after Go-Live.
It is suggested that this change does not need to be made at this stage.  As such, it is recommended that the deferred Modification should be accepted.
� http://www.allislandproject.org/en/modelling-group-minutes-presentations.aspx?article=43618f97-6118-40f1-9b56-18c500592c70


� Assuming that the published values of Max Capacity and the estimated value for Minimum Output are correct.
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