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Cumulative BCWS $21,909,322
Cumulative BCWP $17,734,234
Cumulative ACWP $17,606,065

SV = -$4,175,088
CV = +$128,169

SPI = 0.8094
CPI = 1.0073

The following report discusses the major sources of schedule variance, including all items comprising 1% of the total schedule variance, plus a few select other items, and discusses the impact as well as the corrective actions taken. The analysis is done at level 3 of the Work Breakdown Structure. An accompanying Excel file shows BCWS, BCWP, SV and status for the various item noted in the following text.

WBS 1.2.1 TPC Mechanics
Description – None. The activity, S120100 Production of GEM foils, which has had prior SV, is now complete.
Impact – None.
Corrective – None. The order is complete.

WBS 1.2.2 TPC GEM Modules R1
Description – Two activities were delayed by late arrival of TPC R1 padplanes. These are S125500 TPC R1 modules build, with SV = -$18,320 and S125600 TPC R1 Modules test, with SV = -$18,320. The total SV resulting is -$36,641. The R1 padplane, the smallest of the three types, were all delivered last month.
Impact – None as yet. The rest of R1 module construction is proceeding. Pad planes are to be attached to the modules as a late step in the module assembly sequence. Positive float remains.
Corrective – The R1 pad planes have been delivered. The two above activities are now proceeding and will not impede overall TPC construction.

WBS 1.2.5 TPC Front End Electronics.
Description – There are six activities with significant SV. They are: 
activity S136500 TPC FEE Cooling System, SV = -$57,393, 
activity S141500 TPC FEE Production components (optical transceivers), SV =-$22,999,
activity S141800 TPC FEE Production Components, SV = -$46,432
activity S142500 TPC FEE Low Voltage Power system, SV = -$123,533, 
activity S143200 TPC FEE Production boards and assembly, SV = -$175,244,
and 
activity S143250, TPC FEE components, SV = -$116,301. 
The net SV is -$541,901.
Impact – None as yet.
Corrective – All the items covered by these activities are being ordered, with one exception, the optical transceivers. The manufacturer announced in February that it is replacing this part with a newer and less expensive version; the new variant will have to be the one purchased by sPHENIX and thus also will need to be tested in magnetic field, although no issues are expected based on technical input from the manufacturer. The required design and procurement reviews are complete. The cooling system requires a series of machined parts, for which the procurement is placed, and manufacturing is ongoing. The TPC FEE production components are on order and around 80% in hand. The TPC FEE Low Voltage power supplies are under contract and partially delivered, with the vendor scheduling all remaining deliveries over the next month. The TPC production board and assembly procurement is progressing, with a vendor identified. The TPC FEE components, mostly the quad transceivers, will be ordered later in the spring because they are added to the assembled boards by hand after the automatic board assembly is complete, thus their delivery schedule does not impede that for the boards.

WBS 1.2.6 TPC Data Aggregator Modules
Description – Three activities contribute to the SV:
activity S147300 FELIX 2.0 production board, SV = $30,262,
activity S147370 FELIX 2.0 board optical components, SV =-$93,719, and
activity S148400 EBDC computers and peripherals, SV =-$244,769.
Impact – None
Corrective – The EBDC computer prototype passed all tests. The production order is now awarded to a vendor.  The FELIX production board order is submitted; the components are in hand and thus the activity is 80% complete, and only board preparation and assembly remains; these activities are underway. The FELIX optical components are fiber optics and specialized connectors to group and route signals from the TPC FEE cards (WBS 1.2.5) to the FELIX boards. The topology of these connectors must accommodate a board used to reprogram the FEE cards in case of radiation-induced single event upsets (SEUs); the architecture of this board was determined at the beginning of March. This fiber topology was updated, the bill of materials for the fiber optic components was revised, and submissions started to Procurement in April.

WBS 1.2.7 TPC Support Systems
Description – There are three areas of effort. The TPC Lasers delivery has started but only the first articles have been delivered, SV =-$176,986. The TPC Gas System has procured and received some 60% of the components but still needs to place requisitions for the balance, SV =-$44,121. The TPC Cooling system has not procured the high value elements including the chiller/re-circulator, SV =-$73,653. 
The total SV for these key items is -$294,760, some 5% smaller than the prior month due to several components being procured during April.
Impact – These are all items being procured well ahead of their needed installation in order to allow for more time to test them on the bench and adjust settings. 
Corrective – The Preliminary Design reviews are complete and all three of these subsystems have moved to acquiring first articles. Operation of the first laser under the necessary field conditions was demonstrated. The Final Design reviews and the Procurement Readiness reviews for the laser system, which has the remaining items with multi-month procurement lead times, were held in March. The procurement for the chiller/re-circulator has now been placed with a vendor.


WBS 1.3.1 EMCal Blocks
Description – There are four main items causing the SV. The S171800 Epoxy is only 48% complete, SV =-$42,088. Molds S172500 are behind schedule, SV =-$6,272. The S175200-S176600 Blocks for Sectors 35-49 are not complete, SV =-$74,945, nor is their shipping to BNL, SV =-$25,952.
The total SV for these items is -$149,256.
Impact – None
Corrective – The Epoxy must be bought within a few weeks of use, due to shelf-life issues. It is a commodity item and is purchased on an as-needed basis. The delayed Blocks were caused by personnel absences due to the COVID-19 pandemic. Block production resumed over the summer of 2020 and returned to planned production rates in the Fall. This particular SV will persist until about 2 weeks before the Project is complete, at which time Block production will be complete. The Early Completion date for the MIE project was adjusted in January 2021 to reflect this.

WBS 1.3.2 EMCal Modules and Sectors
Description – The S187400 Production Light Guide contract is only 61% complete, SV = -$93,650. The S195400 Mechanical parts for Final Sectors are only 85% complete, SV = -$43,762. The S196100 Cooling System for Final Sectors was only 33% complete, SV = -$55,131. The total of these SVs is -$192,543, some 18% less than the prior month.
Impact – None
Corrective – The light guide production was suspended at the vendor until QA and tooling-fixture issues were examined and resolved. These issues were addressed over October-December and production deliveries have resumed at the planned rate and ahead of when they are needed to produce sectors. The light guide vendor has several more machine shops supplying him now to maintain his delivery rate. The mechanical parts are being delivered somewhat ahead of schedule, with all but the sawteeth/strongbacks in fact being complete; the sawteeth delivery schedule is about a month ahead of need-by date. The cooling system components are being manufactured by a local small company at a pace about 2 months ahead of need-by date.

WBS 1.4.2 Outer HCal Mechanics
Description – None.
Impact – None.
Corrective – None needed, work is complete.

WBS 1.4.4 Outer HCal Sector Assembly and Testing
Description – The S209800 – S210200 assembly and testing of the production Outer HCal Sectors was completed ahead of schedule, SV = $55,238.
Impact – None.
Corrective – None needed, work is complete ahead of schedule. Some part of the positive schedule variance will persist until September 2021 which is the planned completion date for this effort.

WBS 1.5.2 Calorimeter Front End Electronics
Description – Eight separate activities contribute substantially to this SV. They are:
activity S229300 EMCal preamplifiers only 50% delivered, SV = -$274,821,
activity S231800 EMCal internal cables are only 90% complete, SV = -$28,819,
activity S233200 EMCal external cables are not complete, SV = -$205,854
activity S233250 EMCal trunk signal cables are not complete, SV = -$486,153,
activity S234000 EMCal Bias power supplies completed early, SV = $31,136,
activity S234100 EMCal LV power system sectors 13-64 only 60% complete, SV =-$15,708,
activity S244400 HCal External cables are only 50% complete, SV = -$50,970, and
activity S244450 HCal trunk signal cables not complete, SV =-$93,319.
The total SV for these activities is -$1,124,508.
Impact – none except for the EMCal preamps, which are needed by the EMCal sector production line.
Correctives – Half of the EMCal preamplifiers are now delivered and the EMCal sector fabrication line is back on track.

The vendor for the EMCal internal cables has been delivering them regularly on a schedule well in advance of the need for them during EMCal sector construction. The Procurement readiness review was held in January for the external/trunk cable orders, EMCal and HCal, and procurement documents have been delivered to the Procurement group. Potential vendors indicate they can meet the requested delivery schedule for these cables.

WBS 1.5.3 Calorimeter Digitizers
Description – There are three activities contributing to this SV. They are 
activity S252700 Digitizer Parts, SV = -$569,972,
activity S252800 Digitizer Boards, SV = - $149,785,
and
activity S252900 Digitizer Assembly, SV = -$231,066,
for a total SV = -$950,823.
Impact – None presently.  SV improved by $109K this month. The EMCal and OHCal sector production lines have an adequate number of digitizers to perform all needed QA during remaining detector construction. Therefore, the remaining digitizers are only needed by the completion of the MIE project.
Corrective – The contract for the production digitizers is placed. The vendor indicates they are placing orders for production quantities of all parts but that world-wide supply chains have led to more lead time than foreseen pre-COVID. An initial delivery of some 16% of the parts occurred this month. We continue to monitor the progress by this vendor.

WBS 1.6.1 Data Acquisition
Description – Four activities contributed to this SV, including
activity S255900 Production boards not complete, SV = -$121,503,
activity S256700 crates not complete, SV = -$74,284,
activity S258700 jSEB slow control boards not complete, SV = -$19,181,
and
activity S259500 Buffer Box procurement not complete, SV = -$62,270,
for a total SV = -$277,238.
Impact – None. These items do not affect the production schedule for any other MIE items.
Corrective – Procurement documents are being prepared but are not yet complete for the four items which are not complete.

WBS 1.6.2 Local Level-1 Trigger
Description – Activity, S263600 Preproduction Local Level-1 trigger, is not complete, resulting in SV = -$69,641.
Impact – None
Corrective – The prototype Local Level-1 trigger board has been under full-speed testing for several months. Results to date indicate it will meet all requirements, completing the above activity. A review held in late February determined that a few small revisions to the board are needed. These revisions are proceeding. The production manufacture is still expected during 2021 based on the existing board assembly house and Bill of Materials. That production will complete this level-3 WBS.

WBS 1.6.3 Global Level-1 Trigger
Description – Activity S267600 Production of final GL1 is not complete, SV =-$32,673.
Impact – None
Corrective – The prototype Global Level-1 Trigger is being used as part of an extended test of electronics for sPHENIX. This test requires multiple front-end cards to operate, respond to triggers and timing signals, and send data to the production DAQ computers correctly over an extended period. This test is continuing as of the end of April. Assuming a positive outcome, the production Global Level-1 Trigger will be assembled using the existing blueprints.

WBS 1.6.4 Timing System
Description – Activity S270300 Production of Timing System is not complete, SV =-$48,284.
Impact – None
Corrective – The prototype Timing System is being used as part of an extended test of electronics for sPHENIX. This test requires multiple front-end cards to operate, respond to triggers and timing signals, and send data to the production DAQ computers correctly over an extended period. This test is continuing as of the end of April. Assuming a positive outcome, the production Timing System will be assembled using the existing blueprints.

WBS 1.7 Min Bias Trigger Detector
Description – Activity S273500 Min/Bias production digitizers is not complete, SV = -$17,143, and activity S273600 MBD Shaper/Disc Board is not complete, SV = -$53,879, for a total of -$71,022. 
Impact – None
Corrective – The digitizers needed for the MBD are part of the larger digitizers order noted above for WBS 1.5.3 A final design review and production readiness review were held for the MBD shaper/discriminator board in February, no required changes were identified, and the board approved for production procurement. This procurement is being placed with the vendor who prepared and tested the prototype versions. Completion by December 2021 is anticipated.



