
B06: 402.02 Path to Baseline

Steve Nahn and Petra Merkel and all
CD1 Director’s Review
March 20, 2019



§ Technical	Progress	not	covered	elsewhere	
§ Managerial	Progress	since	June	2018	IPR	
§ Plan	to	get	to	Baseline	

Outline
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Technical Progress since June 2018 IPR
§ 402.23	Sensors		

§  With	iCMS	–	Sensor	final	design	thickness,	last	decision	for	CD3a	
§  Development	of	Sensor	tesOng	
§  Fermilab	ITA	

§ 402.24	Electronics	
§  Further	prototyping	of	MaPSA			
§  Final	versions	of	Test	Systems		
§  Development	of	DAQ	and	Firmware	
§  Proto-Module	tesOng	

§ 402.25	Modules	
§  Development	of	Module	Assembly	Sites	
§  Feasibility	of	parOal	automaOon	of	assembly	
§  ConstrucOon	of	first	funcOonal	modules	
§  ConstrucOon	Materials	studies	

§ 402.26	+	402.27	Mechanics	and	IntegraOon	
§  Flat	Barrel	design	refinement	
§  Prototype	Plank	and	Ring	fabricaOon	

Charge	#2	
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§ DTC	is	ATCA	board	between	
module	and	L1T/Central	
DAQ	

§ U.S.	CMS	parOcipaOng	in	
Firmware	Development	for	
DTC		
§  CIC	Decoder:		Receives	CIC	
data	in	various	formats,	sorts	
into	packets	with	common	BX	
ID	and	Offset	field	

§  Configurable	for	mulOple	
input	lines,	stub	widths,	bent	
informaOon	

§  Requires	mulOple	copies	of	
FW,	so	must	minimize	
resources	

	
§  Status:	Unsparsified	CBC	L1	
data	and	CBC	and	MPA	stub	
data	decoding	delivered	

Electronics - DTC Firmware
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§ CoordinaOon	of	OT	Middleware	development	
§  High	level	soeware	has	state	machine	logic	interfacing	to	CMS	DAQ	
§  Middleware	is	specific	interface	to	hardware,	defines	configuraOon	
and	calibraOon	procedures,	data	processing,	etc	

§ Test	stands	set	up	at	SiDet	using	assembled	prototypes	for	
development	
§  Diverse	calibraOons	with	different	authors	consolidated	into	
consistent	and	maintainable	plaform	

§  CalibraOon	based	on	generic	register	scans	allows	rapid	
implementaOon	of	new	calibraOons	and	extension	to	other	ASICs	

§ 2S	Module	soeware	tools	implemented,	used	in	prototype	
tesOng	
§  PS	modules	under	development,	MaPSA	essenOally	complete	and	
SSA	making	progress	

Electronics - DAQ Middleware
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§ One	per	site	since	June	2018	IPR,	
limited	by	availability	of	8CBC2	hybrids	
and	prototype	2S	sensors	

§  FNAL	module	used	for	study	of	
encapsulant	sOffening	with	thermal	cycles	

§  Based	on	issues	seen	with	2S	minimodule	
§  East	Coast	assembled	12/18,	wirebonded	
at	Princeton	

§  Delayed	by	focus	on	PS	and	to	await	final	HV	
connecOon	

§  Fewer	than	originally	planned	due	to	issues	
with	both	2nd	batch	of	prototype	sensors	
and	especially	8CBC2	hybrids	

§  Suffering	from	a	combinaOon	of	warping	and	
delaminaOon,	soluOon	will	be	tested	with	
next	batch	

§  8CBC3	hybrids	and	2S	sensors	
becoming	available	for	more	Module	
Assembly	in	CY19Q2	

§  Aim	is	to	do	5	2S	modules	per	site	in	2019	
	

FuncEonal 2S Modules
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§ Jigs	and	Fixtures	
§  Ongoing	development	
as	experience	with	
assembly	accrues	

§  PS	carrier	for	East	Coast	
assembly	transfer	

§  2S	Carrier	plate	
§  Kapton	fixtures,	coated	
with	NiTuff	

§ Spacer	material	studies	
§  TesOng	modules	with	
AlN		vs.	Al-CF	spacers	

§  Al-CF	much	more	fragile,	
AlN	shows	similar	
thermal	properOes	

Module Material/Tool studies
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§ 2S	module	fully	simulated	in	FEA	
§  Al	⇒	Al-CF	bridges	decreases	ΔT	0.5	°C		
§  K13C2U	⇒	K13D2U	prepreg:	ΔT	0.8	°C	

§ K13D2U	thermal	properOes	measured	
§  In	plane:	515	±	72	W/m-K	

Module Thermal Studies
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Item	 Power	(W)	

Sensors	 0.80	

CBC	 1.1	

CIC	 .31	

OpOcs	 .81	

DC/DC	 1.77	

Total	 4.79	

§ ValidaOon	gives	confidence	
in	cooling	performance	aeer	
3000	k-1	dose	
§  CMS	Note	DN-18-009		



§ Cooling	tube	rouOng	
§  Default	rouOng	and	locaOon	
of	CO2	manifolds	finished	

§  Manifolds	located	between	
TEDD	and	Tilted	Barrel	

§  OpOmizaOon:	integraOng	
manifolds	within	Flat	Barrel	

§  Less	piping	along	Olted	barrel	
§  Fewer	connecOons	to	be	
made	at	integraOon	Ome	

§  Makes	flat	barrel	more	self-
contained	
•  Final	manifold-to-loop	

connecOons	can	be	tested	at	
FNAL	

§  Integrated	manifolds	include	
interconnect	piping	to	planks	
•  Simplifies	plank	loops	(for	

same	number	of	couplers)	

Progress on System Layout
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§ AssumpOon:	Module	and	Plank	QC	already	done	
§ Plank	Loading	QC	

§  FuncOonality	test	of	each	Module	aeer	placement	on	plank	
§  Single	Module	test	apparatus,	no	cooling,	sacrificial	extensions	sOll	
aoached	

§  Done	in	batches	before	curing	adhesive,	at	most	a	day’s	worth	
§  Aeer	all	Modules	placed,	adhesive	cured	

§  OpOcal	Gauge	probe	verificaOon	of	posiOon	
§  Cold	box	installaOon,	environment	set	to	operaOng	point	
§  Fast	“module	present”	test	
§  Extended	module	funcOonality	test	and	infrared	temperature	verificaOon	

§ Layer	Loading	QC	
§  Alignment	check	of	plank	in	Layer	
§  Single	module	funcOonal	verificaOon	for	modules	on	inserted	plank	
§  MulO-module	Cold	Test	

§  Full	calibraOon	at	operaOonal	point	

§ Flat	Barrel	QC	
§  Cosmic	Rays	through	top/booom	60°	secOons	of	all	3	layers	at	
operaOng	temperature	

Flat Barrel QC Planning
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§ Mechanical	planks	have	
been	prototyped	since	
before	June	2018	
§  Thermal	studies	led	to	
opOmizaOon	of	cooling	
rouOng	inside	plank	

§ Recently	created	full	Layer	
1	mockup	
§  G10	for	planks	
§  Prototype	Ring	design	
§  Tests	design	feasibility,	
fixturing	for	plank	inserOon	

Mechanical Prototypes
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402.2 Technical Design Maturity
§  Design	has	been	essenOally	complete	since	Jan	2018	IPR	

§  Changes	now	driven	by	either	prototyping	experience,	either	from	performance	
or	fabricaOon	perspecOve,	or	by	cost	

§  Maturity	esOmate	went	from	60%	to	80%	between	March	and	December,	2018	
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§ June	2018	Review	went	well	for	OT	
§  All	managerial	structures	in	place,	well	developed	

§ RLS	aeer	June	2018	fairly	stable	at	~	3900	acOviOes	
§ Will	need	several	refinement	iteraOons	before	CD-2/3	

§ Next	steps	
§  Strengthen	formal	communicaOon	with	iCMS	OT	and	
documentaOon	base	

§  ConOnue	to	ramp	up	formal	Project	Manager	Procedures,	a.k.a	
Earned	Value	Management	

§  Main	purpose:		acclimate	new	CAMs	to	the	rigors	of	EVMS,	pracOcing	
well	ahead	of	reporOng	to	agencies	
•  Can	educate	CAMs	about	poor	structure	in	RLS	before	baseline	
•  Also	allows	reducOon	of	EsOmate	Uncertainty	for	completed	acOviOes	

§  Results	are	not	yet	ready	for	Agency	consumpOon	
•  Not	producOve	to	raise	false	alarms	this	far	from	producOon	
•  Inputs	not	always	reliable	either	–	this	is	why	you	pracOce!	

Managerial Progress since June 2018
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§  Interface	through	bi-weekly	coordinator	meeOngs	and	quarterly	Tracker	Week	
comprehensive	updates	plus	one-off	dedicated	workshops	

InternaEonal OrganizaEon
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§  Org	chart	filled	to	L3,	with	co-L3s	except	in	sensors	
§  Scope	at	L4	not	substanOal	enough	for	addiOonal	manager	except	in	certain	
places	

§  MaPSA	–	R	Lipton	

Full Outer Tracker WBS
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§ Requirements	and	Interfaces			cms-docdb-13388	
§  Requirements	document	conflates	specificaOons	with	requirements,	
needs	factorizaOon	

§  Requirements	derive	from	physics	performance,	specificaOons	dictate	how	
to	meet	requirements	from	an	engineering	standpoint	
•  Requirement:	PS	modules	must	be	tolerant	to	a	max	fluence	of	~	1015	neutron	

eq/cm2	and	56	Mrad	TID	
•  SpecificaOon:	PS	Module	mechanical	structure	shall	have	high	thermal	

conducDvity	and	material's	coefficient	of	thermal	expansion	matched	to	silicon	
sensors	

§  Interfaces	document	needs	considerable	overhaul	before	CD-2	
§  Interfaces	are	known,	discussed	at	least	quarterly	if	not	more	frequently	
§  Document	control	is	not	adequate,	needs	buy-in	of	iCMS	to	make	valuable	

§ Project	Maturity	EsOmate	cms-docdb-13417	
§  Current	paradigm	mixes	pure	technical	design	with	project	
preparedness	–	should	try	to	make	disOncOon	clear	

§  Strengthen	the	quanOtaOve	esOmate	in	some	places	
§  List	of	required	designs	and	esOmate	of	completeness	already	started	as	a	
result	of	this	review	

DocumentaEon improvement opportuniEes
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§ DOE	O413.3B	

§ NSF	LFM	

§ There	is	no	escape	
§  See	also	OMB	Circular	A-11	and	FAR	Subpart	34.2	and	Parts	234	and	52	

Earned Value Mandate
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§ EVMS	is	a	whole	system	for	execuOon	of	a	project	
§  Project	planning:	WBS,	OBS,	RAM,	WAD,	BOEs,	Gannt…	
§  Project	monitoring:	Statusing,	PMTs,	VARs,	CPR5,	CPI,	SPI	
§  Project	modificaOon:	Change	Control	

§ Focusing	on	“statusing”	
§ Monthly	process	of	updaOng	the	working	schedule,	comparing	
it	to	the	baseline,	and	analyzing/explaining	deviaOons	from	the	
plan	

§  Full	DOE	project	intends	to	start	EVMS	at	FY20	boundary	
§  One	year	before	CD-2	
§  OT	is	ahead	of	the	game	

§  Previous	discussions/trainings	
§  OPSS	EVM	training			(Required!)	
§  CAM	Bootcamp,	July	3	2014	(Phase	1,	Mu2e,	g-2)	
§  Phase	1	-	HL	LHC	Workshop,	April	5,	2016	

Earned Value Management paradigm
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§ Stability	
§  Cannot	being	doing	rapid	
developments	and	maintain	
consistent	baseline	

§ FactorizaOon	into	Control	
Accounts	(reporOng	level)	which	
are	subdivided	into	Chargable	
Task	Codes	(collecOon	level)	
§  By	CD-2,	will	need	

§  each	discrete	acOvity	will	need	to	
have	an	associated	“Performance	
Measurement	Technique”		

§  	Discrete	acOviOes	have	“limited	
duraOon”	(<	60	working	days)		
•  no	maoer	how	one	calculates	the	
status,	it	is	done	in	3	cycles	

Statusing  pre-requisites
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Your	L2	WBS	here	
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§ 10	Control	
Accounts		

§ 7	CAMs	
§ 	22	CTC	Categories	

§  528	(!)	CTCs	with	
all	the	mulOplicity	

OT RAM and CTC distribuEon
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CA CA	Name Schema Schema	Name
402.02.02 OT	Management 000 Management
402.02.03 OT	Sensors 000 Sensors	QC	Sites

001 Sensors	PS-P
002 Sensors	PS-S
003 Sensors	2S

402.02.04.01 OT	MaPSA 003 Electronics	MaPSA
402.02.04.02 OT	Test	Systems 000 Electronics	Module	Test

001 Electronics	MaPSA	Test
002 Electronics	Hybrid	Testing

402.02.04.03 OT	DAQ 004 Electronics	DAQ	Components
005 Electronics	DAQ	Systems

402.02.05.01 OT	Module	Sites 000 Modules	Site	Infrastructure
002 Modules	Common	Infrastructure

402.02.05.02 OT	Module	Components 003 Modules	Hybrids
004 Modules	Mechanics

402.02.05.03 OT	Module	Assembly 005 Modules	PS
006 Modules	2S

402.02.06 OT	Mechanics 000 Mechanics
402.02.07 OT	Integration 000 Integration	Flat	Barrel	Design

001 Integration	Assembly
002 Integration	Shipping
003 Integration	Integration	at	CERN
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§  Rather	relentless	cycle,	cannot	be	skipped	post-baseline	
§  Results	go	into	DOE	PARS	every	month,	are	reported	to	Agencies	every	month	
§  Non-intuiOve	for	most	new	CAMs	–	good	to	get	experience	early	

Earned Value (Monthly) Cycle

March	20,	2019	 21	S.	Nahn																			402.2	Outer	Tracker																											CD1	Director's	Review	



§  Turnaround	report	=	
google	sheet	extracted	
from	P6	

§  CAM	InstrucOons:	
§  Was	this	acOvity	started	in	
the	current	period?	

§  If	so,	enter	actual	start	
date	

§  Was	this	acOvity	finished	in	
the	current	period?	

§  If	so,	enter	actual	finish	
date	

§  If	not,	opOonally	enter	
expected	finish	date	

§  Was	any	progress	made	at	
all	in	the	current	period?	

§  Update	Percent	complete,	
based	on	the	PMT	

§  Use	comment	field	to	
indicate	acOons	like	
“reduce	duraOon	to	keep	
end	date	fixed”	etc	

CollecEon of Work Performed
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§ Financial	informaOon	available	
from		Project	Office	financial	
officer	

§ Three	sources	
§  Invoices	to	FNAL	–	each	PO	Line	
has	a	CTC	

§  Fermilab	labor	charging	to	CTCs	
§  CAM	ensure	it	is	the	correct	one,	or	
at	least	in	the	same	Control	
Account	
•  So	too	many	CTCs	is	confusing	

§  Make	sure	no	one	is	charging	for	
unbudgeted	work	

§  Accruals:		L2s/PIs	esOmate	invoice	
lag	

§  Many	Variance	reports	aoributed	
to	missing	inaccurate	(both	over-	
and	under-)	accruals	

CollecEon of Actuals
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§  Current	period		(example	from	July	2018)	
§  BCWS	231k,	BCWP	330k	->	PosiOve	SV	of	99k	–	catching	up	

§  IntegraOon	contributes	59k,	DAQ	47k,	Test	Systems	21k	
§  ACWP	130k,	BCWP	330k	->	PosiOve	CV	of	200k	–	not	cosOng	as	much	

§  Lots	of	sizable	contribuOons	

§  CumulaOve	
§  BCWS	4.602M,	BCWP	2.971M	->	NegaOve	SV	of	1.6M	

§  Much	in	procurements,	see	next	slide	
§  ACWP	2.560	M,	BCWP	2.971M	->	PosiOve	CV		of	411k	
§  Considerable	imbalance	at	Control	Account	level	(except	management	;)	)	

§  Control	Accounts	with	RED	write	Variance	Analysis	
§  SomeOmes	Control	Accounts	with	Yellow	write	Variance	Analysis	
§  OT	will	start	in	2019	

QuanEtaEve Earned Value
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Outer	Tracker	file	for	Status	Testing
May	31,	2018
Currency	in:	Fully	Burdened	AY$

Cntrl	Acct Budget Earned Actuals SV	($) SV	(%) CV	($) CV	(%) Budget Earned Actuals SV	($) SV	(%) CV	($) CV	(%) SPI CPI BAC EAC VAC %	Spent%	Complete
402.02.02	OT	Management 9,517 9,517 7,816 0 0% 1,701 18% 71,813 71,813 48,828 0 0% 22,985 32% 1.00 1.47 852,489 829,505 22,985 6% 8%
402.02.03	OT	Sensors 19,779 16,710 0 (3,070) -16% 16,710 100% 1,020,824 411,461 261,066 (609,363) -60% 150,395 37% 0.40 1.58 9,573,949 9,427,133 146,816 3% 4%
402.02.04.01	OT	MaPSA 45,934 46,736 1,331 802 2% 45,404 97% 164,529 70,358 26,713 (94,171) -57% 43,645 62% 0.43 2.63 3,151,183 3,110,514 40,669 1% 2%
402.02.04.02	OT	Test	Systems 15,366 36,039 3,616 20,672 135% 32,423 90% 400,974 316,960 626,799 (84,013) -21% (309,839) -98% 0.79 0.51 1,114,968 1,425,183 (310,215) 44% 28%
402.02.04.03	OT	DAQ 36,504 82,979 18,008 46,475 127% 64,972 78% 617,687 343,566 115,552 (274,121) -44% 228,013 66% 0.56 2.97 1,331,511 1,108,693 222,817 10% 26%
402.02.05.01	OT	Module	Sites 20,443 20,443 37,707 0 0% (17,263) -84% 770,048 421,869 656,701 (348,180) -45% (234,833) -56% 0.55 0.64 4,782,847 5,018,020 (235,173) 13% 9%
402.02.05.02	OT	Module	Components 3,393 3,520 6,529 127 4% (3,009) -85% 100,473 86,206 47,172 (14,266) -14% 39,035 45% 0.86 1.83 6,511,645 6,460,854 50,792 1% 1%
402.02.05.03	OT	Module	Assembly 61,866 48,146 2,990 (13,720) -22% 45,156 94% 1,033,993 831,005 73,997 (202,988) -20% 757,008 91% 0.80 11.23 9,527,900 8,777,360 750,540 1% 9%
402.02.06	OT	Mechanics 15,933 4,381 36,688 (11,553) -73% (32,308) -738% 393,663 217,109 688,210 (176,554) -45% (471,101) -217% 0.55 0.32 2,074,787 2,571,521 (496,735) 27% 10%
402.02.07	OT	Integration 2,588 61,477 15,245 58,889 2275% 46,233 75% 28,960 201,101 15,245 172,141 594% 185,856 92% 6.94 13.19 1,757,616 1,568,227 189,390 1% 11%
Total 231,325 329,949 129,929 98,624 43% 200,019 61% 4,602,963 2,971,449 2,560,284 (1,631,514) -35% 411,165 14% 0.65 1.16 40,678,896 40,297,010 381,886 6% 7%
Management	Reserve 0 0
TAB 40,678,896 40,297,010

Current	Period Cumulative	to	Date At	Complete
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§ Can	examine	acOvity	by	
acOvity	
§  Cost	is	harder!	

§ Overall	-1.6M	on	4.5M	earned	
§  1M	in	worst	6	acOviOes	
§  Much	is	procurement,	which	
hadn’t	happened	quite	yet	

Schedule Variance
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Activity Budget Earned SV
Purchase	semiautomatic	prober 392 -392
Develop	optical	link	w/	FC7-based	CIC-emu	-	FN 361 123 -238
Receive	and	install	gantry	upgrade 136 -136
Receive	optical	measurement	tool	(Brown) 119 -119
Purchase	PQC	setup	(Rochester) 66 -66
Purchase	switch	matrix	and	probe	cards	for	process	QC	(Brown)54 -54
Validate	2S	wire	bonding	procedures/fixtures	(RU) 45 4 -40
Develop	FW	DTC	V2	-	RU 46 7 -39
Build	automated	PS	assembly	stage	(Brown)	Labor 51 13 -38
Receive	and	install	multi-axis	stages	(Brown) 37 -37
Perform	mechanical	FEA	-	Ring	Prototype 24 -24
Perform	thermal	FEA	-	Ring	Prototype 24 -24
Validate	type	2	assembly	procedures	(FNAL)	Labor 82 58 -24
Purchase	process	QC	equipment	(Brown) 23 -23
Vendor	assemble	dummy	MaPSAs 78 55 -23
Test	functional	prototype	MaPSAs	(Brown)	Labor 19 -19
Design	prototype	ring	insertion	tooling 18 -18
Design	prototype	ring-plank	mounting	tooling 18 -18
Receive	and	install	Module	Assembly	Infrastructure	(PU)17 -17
Automate	type	1	PS	prototype	assembly	(Brown)	Labor 22 5 -16
Underfill	studies	on	dummy	MaPSAs	(FNAL) 16 -16
Test	dummy	MaPSAs	(FNAL) 16 -16
Design	tooling	for	module	mounting	-	Inner	Prototype 31 16 -16
Design	mechanical	components	for	Burnin	Final	(FN) 21 7 -14
Design	test	setup	for	prototypes	(FNAL) 13 -13
Design	fixturing	for	Outer	Prototype 13 -13
Vendor	assembles	prototype	MaPSAs	-	Vendor	1 13 -13
Vendor	assembles	prototype	MaPSAs	-	Vendor	2 13 -13
Deliver	3	x	FC7	and	BE	Board	for	single	module	testing	(FN)13 -13
Design	fixturing	for	Middle	Prototype 13 -13
Design	tooling	for	module	mounting	-	Middle	Prototype13 -13
Design	tooling	for	module	mounting	-	Outer	Prototype 13 -13
Receive	and	install	auxiliary	test	equipment	-	FY18 12 -12
Receive	miscellaneous	lab	equipment	-	FY18	(Brown) 12 -12
Investigate	parylene	coating	(BR)	Labor 20 9 -11
Design	cryo	components	for	Burnin	Final	(FN) 16 5 -11
Deliver	cryo	components	for	Burnin	Proto	(PU) 10 -10
Validate	2S	wire	bonding	procedures/fixtures	(PU) 17 7 -10
Assemble	functional	prototype	-	CBC2	(BR)	M&S 19 8 -10
Purchase	long	term	test	setup	(Brown) 10 -10
Purchase	long	term	test	setup	(Rochester) 10 -10
Vendor	delivers	PS	Al-CF	spacer	prototypes	-	FY18 14 5 -10
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§ Milestones	reportable	to	DOE		
§  6	month	window,	not	the	nominal	current	period	±	one	month	
§  Can	see	knock	on	effects	here	
§  Here,		planning	looks	over-opOmisOc	on	many	fronts	

Shows up in milestones too

March	20,	2019	 26	

Activity	Name Activity	Status Baseline	Date Working	Date
		T3	Milestone	-	Fermilab	Directorate Baseline Forecast
				T3	-	Ring	Prototype	Design	Complete 11-Sep-18 17-Apr-19
				T3	-	Plank	Prototype	Design	Complete 19-Jul-18 27-Jun-19
		T4	Milestone	-	Project	Manager Baseline Forecast
				T4	-	Completion	of	Prototype	MaPSA	test	system	design	iteration	1 Completed 5-Mar-18 1-May-18
				T4	-	Prototype	Burn-in	system	complete 29-Mar-18 4-Dec-18
				T4	-	Plank	Prototype	Design	Complete 24-Apr-18 3-Apr-19
				T4	-	Gantry	Upgrade	Delivered 24-May-18 23-Oct-18
				T4	-	Ring	Prototype	Design	Complete 15-Jun-18 23-Jan-19
				T4	-	Sensor	QC	Site	apparatus	procurement	complete 19-Jul-18 19-Dec-18
				T4	-	Plank	Mechanics	Prototype	Design	Complete 19-Jul-18 27-Jun-19
				T4	-	Single	Module	test	system	complete 26-Jul-18 4-Dec-18
				T4	-	Completion	of	Prototype	MaPSA	test	system	design Completed 22-Aug-18 1-May-18
				T4	-	FInal	design	of	Burn-in	system	complete 27-Aug-18 8-May-19
				T4	-	Conceptual	Design	of	Flat	Barrel	Services	complete 28-Aug-18 26-Nov-18
				T4	-	Prototype	Ring	Design	Complete 11-Sep-18 17-Apr-19
				T4	-	First	functional	2S	Module	fabrication	complete 1-Oct-18 11-Mar-19
				T4	-	Functional	2S	Module	Prototype	Completed 28-Dec-18 4-Jun-19

Baseline	in	past	

>1	month	behind	
>1	month	ahead	
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§ Using	Fermilab	standard	BCR	tool	for	RLS	modificaOon	
§  17	BCRs	at	least	in	Drae	or	further	since	July	2018	
§  Can	prototype	changes	in	P6,	but	pushing	everything	through	
Cobra	is	the	Ome	consuming	part	

Baseline Change Requests

March	20,	2019	S.	Nahn																			402.2	Outer	Tracker																											CD1	Director's	Review	 p	27	



§ OT	has	been	aoempOng	to	status	monthly	since	January	2018	
§  Succeeded	in	collecOng	and	turning	crank	in	January,	February,	April,	
May,	June,	July,	August	

§  Lessons	learned	about	how	to	status,	what	it	means	
§  Hindered	by	an	outdated	schedule	and	reviews	

§  Since	August	many	many	BCRs	to	get	SOW	~	RLS,	adjust	schedule,	etc	
§  Also	Project	Controls	busy	with	higher	priority	items	
§  Probably	an	indicaOon	that	we	started	this	too	early	

§ Plan	going	forward	
§  Realign	current	schedule	and	restart	statusing	(aeer	review)	
§  Add	missing	pieces	

§  Accrual	collecOon	–	next	step	to	ge�ng	accurate	statusing	results	
§  VAR	analysis	–	next	step	to	ge�ng	CAMs	to	grok	the	system	

§ Main	issue	
§  Sustained	statusing	requires	conOnuity	in	baseline	–	so	baseline	
changes	and	change	requests	(requirement	of	EVMS),		which	take	a	
lot	of	Ome	and	hinder	Omely	RLS	development	

§  Project	Controls	resource	is	a	limiOng	factor,	Project	Office	knows	

Statusing effort so far
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§ Technically	we	conOnue	to	make	progress	in	all	areas	
§ Main	worry:	Lack	of	parts	to	work	with	for	Module	Assembly	--		
the	next	iteraOon	of	parts	seems	to	be	flowing	now	

§ Managerially,	
§ We	do	have	some	documentaOon	to	clean	up	
§  	For	EVMS	we	are	(perhaps	too	far)	ahead	of	the	game	

§  Worthwhile	to	pracOce	formal	management	
•  Machinery	and	constructs	in	place	to	perform	EVMS	
•  CAMs	are	ge�ng	accustomed	to	how	EVMS	works	with	the	RLS,	how	the	
SOWS	Oe	into	the	RLS,	and	how	they	will	monitor	and	modify	the	plan	

•  Learn	where	resources	and	processes	need	to	be	bolstered	early	

§ We	are	beyond	CD-1	level	(sOll),	and	on	the	way	to	CD-2	

Summary
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